
ckX{´w

hmeyw - II

GOVERNMENT OF TAMIL NADU

Department of School Education
Untouchability is Inhuman and a Crime

lbÀ sk¡≠dn c≠mw hÀjw

VOLUME - II

MALAYALAM MEDIUM

CHEMISTRY

HIGHER SECONDARY SECOND YEAR

XII Std - Introduction Chemistry Vol-2 Malayalam.indd   1XII Std - Introduction Chemistry Vol-2 Malayalam.indd   1 3/1/2023   5:09:10 PM3/1/2023   5:09:10 PM



ii

Government of Tamil Nadu

First Edition	 -	 2021

Revised Edition	 -	 2022, 2023

Reprint	 -	 2024

(Published under new syllabus)

Tamil Nadu Textbook and Educational 
Services Corporation
www.textbooksonline.tn.nic.in

State Council of Educational 
Research and Training
© SCERT 2021

Printing & Publishing

Content Creation

The wise
possess all

EE_Malayalam_FM.indd   2EE_Malayalam_FM.indd   2 03-01-2024   10:50:2103-01-2024   10:50:21



{][m\ khntijXIÄ...

ckX{´¯nsâ 

hym]vXn

ckX{´w taJebnÂ D¶X hnZym`ymk 

amÀ¤§sf¡pdn¨pÅ Aht_m[w

]T\ e£y§Ä
]TnXmhv t\Snb \nÀ±njvS Ignhv/{]IS\ 

tijn hnhcn¡Â

\n§Ä¡dnbmtam

taJebnse ssZ\w Zn\ PohnXhpambn/hnIk\ 

hpambn DÅS¡s¯ _Ôn¸n¡p¶Xn\v  A[nI  

hnhc§Ä

DZmlcW{]i v\ 

§Ä

amXrIm {]iv\§Ä hyàambn a\Ênem¡m³ 

]TnXm¡sf klmbn¡Â

kzbw hnebncp¯Â
kz´w Bib]camb [mcW hnebncp¯m³ 

hnZymÀ°nIsf klmbn¡Â

Q.R tImUv

Bib§Ä, hoUntbmIÄ, A\ntaj\pIÄ 

Syqt«mdnbepIÄ F¶nhbnte¡pÅ {ZpX {]

thi\w

sF.kn.än

]T\¯n\pÅ hn`h§Ä¡v kao]\w \ÂIp 

¶p. ]cnhÀ¯\ Bib§Ä/hnhc§Ä kao 

]n¡m\pw hn]peoIcn¡m\pw ]TnXm¡sf  

{]m]vXam¡Â

kw{Klw
bqWnänsâ Bibw Npcp¡ cq]¯nÂ Hcp 

t\m«w

BibNn{Xw

]TnXm¡sf bqWnänsâ kmcmwiw ZriyhÂ¡ 

cn¡p¶Xn\v {]m]vXam¡p¶Xn\pÅ Bib§ 

fpambn _Ôn¸n¡Â

aqey \nÀ®bw

H¶ne[nIw sXcsªSp¡Â tNmZy§Ä, 

kwJym {]iv\§Ä F¶nhbneqsS a\Ênem¡ 

ensâ \nehmcw hnebncp¯Â   
At\zjW ]pkvX 

I§Ä

IqSpXÂ hmb\bv¡mbn {]kàamb ]pkvXI 

§fpsS ]«nI

Io D¯c§Ä

e`n¡p¶ D¯c§fpsS IrXyX 

ØncoIcn¡p¶Xn\pw ]T\¯nse hnShpIÄ 

]cnlcn¡p¶Xn\pw ]TnXm¡sf klmbn¡Â

]ZkqNnI
{][m\ ]Z§Ä Xpeyamb Cw¥ojv ]Z§fnÂ 

DÄs¸Sp¯nbn«p≠v

\n§Ä¡v

Adnbmtam

III

XII Std - Introduction Chemistry Vol-2 Malayalam.indd   3XII Std - Introduction Chemistry Vol-2 Malayalam.indd   3 3/1/2023   5:09:11 PM3/1/2023   5:09:11 PM



DÅS¡w

bqWnäv 

kwJy
]mThnhcw t]Pv amkw

8 AtbmWnI k´pe\w 01 HmKÌv

9 sshZypX ckX{´w 33 HIvtSm_À

10 {]Xe ckX{´w 69 \hw_À

11 sslt{UmIvkn kwbpà§fpw CuYdpIfpw 104 Pqsse 

12
ImÀt_mssWÂ kwbpà§fpw ImÀt_m 

IvknenIv A¾§fpw
145

HmKÌv t]Pv 

176 hsc  

tijn¡p¶h  

sk]väw_À

13 ImÀ_WnI ss\{SP³ kwbpà§Ä 196 HIvtSm_À

14 ssPh X³am{XIÄ 237 \hw_À

15 ckX{´w \nXy PnhnX¯nÂ 272 \hw_À

II D¯c§Ä 297

]ZkqNnI 320

ckX{´w

E-book Assessment

IV

XII Std - Introduction Chemistry Vol-2 Malayalam.indd   4XII Std - Introduction Chemistry Vol-2 Malayalam.indd   4 3/1/2023   5:09:11 PM3/1/2023   5:09:11 PM



1

]T\ e£y§Ä 
	 Cu bqWnäv ]Tn¨p IgnªmÂ hnZymÀ 
°nIÄ¡v a\Ênem¡m³ Ignbpw 

	� �AÀlo\nbkv, temdn t{_m¬sÌUv, 
eqbnkv Bib§Ä ASnØm\am¡n  
]ZmÀ°§sf BknUmbpw t_kmbpw 
thÀXncn¡m³ km[n¡pw. 

	� �pH \nÀÆNn¡p¶Xn\pw pH Dw pOH Dw 
X½nepÅ _Ôw Øm]n¡pIbpw 
sN¿Â

	� �Pe¯nsâ AtbmWoIcW¯nÂ DÄ 
s¸Sp¶ k´pe\mhØ hnhcn¡p¶p. 

	� �HmÌvhmÄUnsâ Uneyqj³ \nbaw hni 
ZoIcn¡pIbpw ZpÀ_eamb CeIvt{Sm 
sseänsâ hnLS\ ØncXbpw hnLS\ 
¯nsâ Afhpw X½nepÅ _Ôw t\Sp 
Ibpw sN¿pI.

	� km[mcW Atbm¬ {]`mhw C^Iväv 
F¶ Bibw Xncn¨dnªv _^À {]hÀ 
¯\w hniZoIcn¡pI. 

	� _^À emb\n X¿mdm¡p¶Xn\mbn  
sl³tUgvk¬ kahmIyw {]tbmKn 
¡pI 

	� ebn¡p¶ DÂ¸¶w IW¡m¡pIbpw 
ebn¡p¶Xpw ebn¡p¶ DÂ¸¶¯n 
\pw X½nepw _Ôw a\Ênem¡pIbpw 
sN¿pI. 

	� AtbmWnIv k´penXmhØ DÄs¸ 
Sp¶ kwJym {]iv\§Ä ]cnlcn¡pI.

AtbmWnI 

k´pe\w

bqWnäv

8

]oäÀ tPmk^v hneyw sU_vtb

U¨v Atacn¡³ `uXnI imkv 

Ú\mb ]oäÀ tPmk^v hneyw 

sU©v CeIvt{SmsseÁv hneb 

\§fpsS kn²m´s¯¸än ]e  

kw`mh\IÄ \ÂInb BfmWv. 

X³am{XIfpsS Zzn[qh kwthK 

s¯ Ipdn¨v ]Tn¨n«p≠v. Zzn{[ph 

kwthK¯nsâbpw X-tdbv hyXn 

bm\s¯ Ipdn¨pw X³am{Xm LS 

\bpsS I≠p]nSp¯¯n\v 1936 Â  

Ct±l¯n\v ckX{´¯nÂ t\m 

_Â k½m\w e`n¨n«p≠v.
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2

BapJw

XI mw ¢mÊnÂ cmkhkvXpenXs¯ Ipdn¨v R§Ä CXn\Iw ]Tn¨p Cu bqWnänÂ 
AtbmWnIv k´penXmhØsb Ipdn¨v R§Ä NÀ¨ sN¿p¶p. {]tXyIn¨pw BknUv t_
kv kwXpenXmhØ \½psS icoc¯nse Nne {][m\ {]{InbIfnÂ Peob k´penXmhØ 

DÄs¸Sp¶p. DZmlcW¯n\v ImÀt_mWnIv BknUv, cà¯nse ss_ImÀ_tWäv _^À. 

H O (aq)+HCO (aq) H CO (aq)+H O(l)3
+

3
-

2 3 2

\½psS ssZ\wZn\ PohnX¯nÂ ]e cmk kwbpà§fpw \mw ImWp¶p≠v. AhbnÂ 
BknUpIfpw t_kpIfpw Gähpw km[mcWamWv. DZmlcW¯n\= ]menÂ  emänIv BknUv, 
hn\mKncnbnÂ AkänIv BknUv, tXbnebnÂ Sm\nIv A¾w, AâmknUv Sm_vsebv Aepan\nbw 
ssltdUmIvsskUv/saKv\ojyw sslt{UmIvsskUv F¶nh AS§nbncn¡p¶n. BknUpIÄ¡pw 

t_kpIÄ¡pw \nch[n hymhkmbnI {]tbmK§fp≠v. DZmlcW¯n\v kÂ^yqdnIv A¾w hfw 
hyhkmb¯n\pw, tkm¸p hyhkmb¯n\v tkmUnbw ssltdUmIvsskUpw D]tbmKn¡p¶p. 

AXn\mÂ BknUpIfptSbpw t_kpIfptSbpw KpW§Ä a\Ênemt¡≠Xv {][m\amWv. 
Cu bqWnänÂ \½Ä BknUpIfptSbpw t_knsâbpw \nÀhN\§Ä ]Tn¡pIbpw Peob emb\n 

bnÂ AhbpsS AtbmWoIcWw ]Tn¡pIbpw sN¿p¶p. R§Ä pH kvsIbnÂ ]Tn¡pIbpw cmk 
kw´penX XXzw {]tbmKn¨p Peob emb\nbnÂ \ÂInbn«pÅ C\§fpsS km{µX \nÀ®bn¡m³ 

BknUpIfpw t_kpIfpw D]tbmKn¡p¶p.  

8.1 BknUpIfpw t_kpIfpw

]pfn¨ AÀ°apÅ emän³]Zamb BknUkv F¶XnÂ \n¶mWv BknUv F¶ ]Zw 
Dcp¯ncnªXv. BknUv ]pfn¸p cpNnbmsW¶pw \oe enävakv Nph¸mbn amdp¶psh¶pw kn¦v 
t]mepÅ teml§fpambn {]Xn{]hÀ¯n¡pIbpw ssl{UP³ hmXIw DÂ]mZn¸n¡pIbpw 
sN¿p¶psh¶v R§Ä ap¼s¯ ¢mÊpIfnÂ ]Tn¨p. AXpt]mse Xs¶ t_kv Ibv]pÅXpw 
Nph¶enävakv \oebmbn amdp¶p. 

BknUpIfptSbpw t_kpIfptSbpw ]qÀ® kz`mhw hniZoIcn¡m³ Cu ¢mkn¡Â 
Bib§Ä ]cym]vXaÃ. AXn\mÂ imkv{XÚÀ AhcpsS kz`mhs¯ ASnØm\am¡n BknUv 
t_kv Bibw hnIkn¸n¨p. 

BknUpIfptSbpw t_kpIfptSbpw khntijXIÄ hnhcn¡p¶Xv AÀlo\nbkv, td_m¬ 
sÌUv, eukn, eqbnkv F¶o imkv{XÚÀ hnIkn¸n¨ Bibw \ap¡v ]Tn¡mw. 

8.1.1 AÀlo\nbkv Bibw 
BknUpItfbpw £mc§tfbpw Ipdn¨pÅ BZyIme kn²m´§fnsem¶v kzoUnjv 

ckX{´Ú\mb kzm³sS AÀlo\nbkv apt¶m«ph¨p. At±l¯nsâ A`n{]mb¯nÂ BknUv 
Pe¯nÂ hnLSn v̈ ssl{UP³ AtbmWpIÄ \ÂIm³ IgnhpÅhbmWv. DZmlcW¯n\v HCl, 
H SO2 4  apXembh BknUpIfmWv Peob emb\nbnÂ AhbpsS hnLS\w C{]ImcamWv {]
ISn¸n¡p¶Xv.

HCl(g) H (aq)+Cl (aq)H O + -2� ⇀��↽ ���
	 Peob emb\nbnse H+  Atbm¬ DbÀ¶ Pemwiw DÅhbmWv. CXv km[mcWbmbn 
H O3

+ , sâ Gähpw efnXamb ssltdUäv t{]mt«m¬ H(H O)2

+[ ] . Bbn {]Xn{]hÀ¯n¡p¶p 
H  Dw      H O+

3
+ Dw Htc t]mepÅXmbn c≠pw D]tbmKn¡p¶p. 

	 AXpt]mse £mc§Ä Pe¯nÂ hnLSn v̈ sslt{UmIvknÂ Atbm¬ \ÂIp¶p. 

DZmlcW¯n\v NaOH, Ca(OH)2  apXembh. £mc§fmWv. 
Ca(OH) Ca (aq)+2OH (aq)2

H O 2+2 -� ⇀��↽ ���
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AÀlo\nbkv Bib¯nsâ ]cnanXnIÄ 
i.	 �Peob embI§fÃm¯ Asktäm¬, sS{Smsslt{Um^yqdm³ F¶nh BknUpIfptSbpw, 

£mc§fpsSbpw kz`mhw AÀlo\nbkv kn²m´w hniZoIcn¡p¶nÃ 

ii.	 �sslt{UmIvsskÂ {Kq v̧ CÃm¯ AtamWnb ( NH3 ) t]mepÅ £mc¯n\v Cu kn²m´w 

IW¡m¡m³ km[yaÃ.  

kzbw hnebncp¯pI – 1

AÀlo\nkv kn²m´a\pkcn v̈ £mct¯bpw BknUns\bpw thÀXncn¡pI 
i)HNO        ii) Ba(OH)      iii) H PO3 2 3 4   iv) CH COOH3

8.1.2 eudn t{_m¬ÌUv Xnbdn t{]mt«m¬ kn²m´w 

1923, Â eudnbpw t{_m¬ sÌUpw BknUpItfbpw £mc§tfbpw Ipdn v̈ IqSpXÂ s]mXp 
hmb \nÀhN\w \nÀt±in¨p. AhcpsS Bibw A\pkcn v̈ Hcp BknUv F¶ ]ZmÀ°w asämcp 
]ZmÀ°¯n\v Hcp t{]mt«m¬ Zm\w sN¿p¶ {]hWX DÅXmbn \nÀhNn¡s¸Sp¶p. £mcw 
F¶Xv aäv ]ZmÀ°§fnÂ \n¶v Hcp t{]mt«m¬ kzoIcn¡p¶ {]hWXbpÅ Hcp ]ZmÀ°amWv. 
asämcp hn[¯nÂ ]dªmÂ Hcp BknUv Hcp t{]mt«m¬ [mXmhmWv £mcw Hcp t{]mt«m¬ 

kzoIÀ¯mhmWv. 

ssl{UP³ t¢mssdUv Pe¯nÂ ebn¡pt¼mÄ Hcp t{]mt«m¬ Pe¯n\v Zm\w sN¿p¶p 

A§s\ HCl Hcp BknUmbpw H O2  £mcambpw {]hÀ¯n¡p¶p. BknUnÂ \n¶v t_

knte¡pÅ t{]mt«m¬ ssIamäw C§s\ {]Xn\n[oIcn¡mw. 

HCl+H O H O +Cl2 3
+ -



AtamWnb Pe¯nÂ ebn¡pt¼mÄ AXv Pe¯nÂ \n¶v Hcp t{]mt«m¬ kzoIcn¡p¶p. 

Cu kmlNcy¯nÂ AtamWnb ( NH3 ) Hcp £mcambpw H O2  BknUmbpw {]hÀ¯n¡p¶p. 

kaoIcWw C{]Imcw {]Xn\n[oIcn¡p¶p. 

H O+NH NH +OH2 3 4
+ -



Xmsg sImSp¯ncn¡p¶ kw´penX¯nsâ hn]coX cmk{]hÀ¯\w ]cnKWn¡mw 
HCl   + H O H O

t{]mt«m¬ ZmXmhv
(A¾w)

2
t{]mt«m¬

kzoIÀ¯mhv (£mcw)

3
+

t{]mt«m¬
ZmXmhv (£mcw)

t{]mt«m¬
kzoIÀ¯mhv (A¾w)

  +  Cl-�

H O3
+  Hcp t{]m«Wns\ Cl-  \v Zm\w sNbvXv Hcp HCl cq]s¸Sp¶p. AXmbXv Cu DÂ¸¶w 

A¾¯nsâbpw £mc¯nsâbpw kz`mhw ImWn¡p¶p. s]mXpth C\n¸dbp¶ k´penXmhØbnse 
hn]coX {]hÀ¯\w ]cnKWn¡pt¼mÄ t{_m¬ sÌUv (BknUv t_kv) {]hÀ¯\s¯ {]Xn\
n[oIcn¡p¶p

A¾w A¾w+ +1                      2 2                       1
£mcw£mcw �

	 Hcp t{]mt«m¬ Zm\w sNbvXXn\p tijw Ahtijn¡p¶Xv Hcp kwtbmPnX £mcw
1 
BWv. 

CXns\ t{_m¬sÌUv A¾¯nsâ kwtbmPnX £mcw F¶p hnfn¡mw. asämcphn[¯nÂ ]dªmÂ 
Hcp t{]mt«mWn\mÂ am{Xw hyXymks¸Sp¶ cmk C\§sf kwtbmPnXA¾w £mctPmUnIÄ 
F¶p hnfn¡p¶p. 
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+ -
2 3HCl   + H O H O   +  Cl�

kwtbmPnX A¾ --- £mc tPmUn

t{]mt«m¬ ZmXmhv
(A¾w)

t{]mt«m¬ kzoIÀ¯mhv
(£mcw)

t{]mt«m¬ ZmXmhv
(A¾w)

t{]mt«m¬ kzoIÀ¯mhv
(A¾w)

kwtbmPnX A¾ --- £mc tPmUn

	
HCl and Cl

- , H O and H O
2 3

+ F¶nh c≠v kwtbmPnX A¾ £mc tPmUnIÄ, AXmbXv  
Cl-  F¶Xv HCl  A¾¯nsâ kwtbmPnX £mcamWv. AsÃ¦nÂ Cl sâ kwtbmPnX A¾amWv 
HCl  AXpt]mse H O3

+  F¶Xv H O2  bpsS kwtbmPnX BknUmWv.

eudn t{_m¬ÌUv kn²m´¯nsâ ]cnanXnIÄ

i.	 �t{]mt«m¬ Zm\w sN¿m¯ BF , AlCl3 3  apXembh BknUpIfmbn {]hÀ¯n¡p¶p. 

kzbwhnebncp¯pI – 2
Xmsg sImSp¯ncn¡p¶h Pe¯nÂ hnLSn¸n¡p¶Xn\v Hcp kaoIrX kahmIyw FgpXpI 

H¸w kwtbmPnX A¾ £mc tPmUnIÄ Xncn¨dnbpI. 
i) NH      ii) H SO      iii) CH COOH.4

+
2 4 3

8.1.3 eqbnkv kn²m´w 
1923, Â KnÂ_À«v F³. eqbnkv BknUpIfptSbpw t_kntâbpw IqSpXÂ kmam\yhÂ¡cn¨ 

Hcp Bibw apt¶m«ph¨p. Hcp C\s¯ Hcp BknUv AsÃ¦nÂ £mcambn \nÀhNn¡m³ CeIv 
t{Sm¬ tPmUnsb At±lw ]cnKWn¨p. At±l¯nsâ A`n{]mb¯nÂ Hcp CeIvt{Sm¬ t3PmUnsb 
kzoIcn¡p¶hbmWv BknUv. £mcw Hcp CeIvt{Sm¬ tPmUn Zm\w sN¿p¶hbpamWv \ap¡v 

Chsb eqbnkv A¾w £mcw F¶v hnfn¡mw. 
Hcp eqbnkv A¾w Hcp t]mknäohv Atbm¬ AsÃ¦nÂ Hcp CeIvt{Sm¬ IpdhpÅ X³am{XbmWv 

eqbnkv t_kv Hcp Hä tPmUn CeIvt{SmWpIsf¦nepw DÅ Hcp B\tbm¬ (AsÃ¦nÂ) \yq{SÂ 

X³am{XbmWv. 

t_mtlm¬ ss{S v̂fqssdUpw AtamWnbbpw X½nepÅ cmk{]hÀ¯\w ]cnKWn¡mw 

B

F

F

F

  

NH3+ :
NB

F

F

F H

H

HCeIvt{Sm¬ Ipdhv  þ CeIvt{Sm¬ tPmUn Zm\w

(eqbnkv A¾w)  þ (eqbnkv £mcw)

AtamWnb

AUIväv

t_mtdm¬ ss{S v̂fqssdUv

ChnsS Hcp ]pXnb tImÀUnt\äv tImhmeâ v _Ô\w cq]oIcn¡p¶Xn\v AtamWnb Zm\w 

sNbvX GItPmUn CeIvt{SmWpIÄ kzoIcn¡p¶Xn\v t_mtdmWn\v 2p ]cn{IaWw D≠v. D]

kwtbmPI kwbpà§fnÂ, enKm³UpIÄ Hcp eqbnkv £mcambpw enKm≠nÂ \n¶v Hcp tPmUn 
CeIvt{SmWpIÄ kzoIcn¡p¶ sk³{SÂ Bäw AsÃ¦nÂ Atbm¬ Hcp eqbnkv A¾ambn {]hÀ 

¯n¡p¶psh¶pw \½Ä CXn\Iw a\Ênem¡n. 
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eqbnkv BknUv eqbnkv £mcw

CIvt{SmWnsâ IpdhpÅ X³am{XIfmb 
BF ,AlCl ,BeF3 3 2  apXembh...

Ht¶m AXne[nIamb GIm´ tPmUn CeIv 

t{Sm¬ sIm≠pÅ X³am{XIÄ 
NH ,H O,R-O-H,R-O-R, R - NH3 2 2

FÃm teml AtbmWpIfpw DZm:: 
Fe ,Fe ,Cr ,Cu2+ 3+ 3+ 2+  apXembh...

FÃm AtbmWpIfpw 

F ,SCN ,SO-,Cl-,CN- -
4
2-  apXembh...

{[ph Cc« _Ô\w AS§nbncn¡p¶ 

X³am{XIÄ 

DZm : SO ,CO ,SO2 2 3  apXembh...

ImÀ_¬ ImÀ_¬ aÄ«n¸nÄ _Ô]w 

AS§nbncn¡p¶ X³am{XIÄ 
DZm: CH =CH ,CH CH

2 2
≡  apXembh...

iq\y d – BÀ_ntämfnsâ e`yX ImcWw tI{µ 
Bä¯n\v AXnsâ HmIvtääv hnIkn¸n¡m³ 

Ignbp¶ X³am{XIÄ 

DZm: SiF ,SF ,FeCl4 4 3  apXembh..

FÃm teml HmIvsskUpIfpw 

CaO,MgO,Na O2  apXembh...

ImÀt_mWnbw Atbm¬

CH C3 3
+( )

ImÀ_v B\tbm¬ 

CH3
−

DZmlcWw

C\n¸dbp¶ {]hÀ¯\§fnÂ eqbnkv BknUpw eqbnkv t_kpw Xncn¨dnbpI. 

Cr + 6 H O [Cr(H O) ]3+
2 2 6

3+→
AtbmWnsâ Pemwiw Bdv PeX³am{XIÄ Hmtcm¶n\pw Hcp tPmSn CeIvt{Sm¬ Cr3+

te¡v Pemwiw \ÂInb Imätbm¬, slIvkm AIzmt{Imanbw (III) AtbmWnÂ \n¶v Zm\w 

sN¿p¶p. eqbnkv BknUv Cr
3+  Dw eqbnkv t_kv H O2  Dw BWv.

kzbw hnebncp¯pI – 3

C\n¸dbp¶ {]hÀ¯\§fnÂ eqbnkv BknUpw eqbnkv t_kpw Xncn¨dnbpI. 

i.	 CaO+CO CaCO2 3→

ii.	

O

CH3

CH3

AlCH3 O CH3 + AlCl3

Cl
Cl

Cl
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kzbw hnebncp¯pI – 4

H BO3 3  Pe¯nÂ \n¶v sslt{UmIvsskUv Atbm¬ kzoIcn¡p¶Xv Xmsg ImWn¨ncn¡p¶p.

H BO (aq)+H O(l) B(OH) +H3 3 2 4
- +



eqbnkv kn²m´w A\pkcn v̈ H BO3 3  bpsS kz`mhw {]hNn¡pI.

8.2 BknUpIfptSbpw £mc§fptSbpw hocyw  
BknUpIfptSbpw £mc¯ntâbpw iàn \nÀ®bn¡p¶Xv H O OH3

+                                                -(AsÃ¦nÂ) km{µXbmÂ 

 \nÀ®bn¡m\mIpw. H O2 . bnÂ ebn¡p¶ ]ZmÀ°¯nsâ Hcp tamfnÂ DÂ]mZn]n¡s¸Sp¶p. 
ZpÀ_eamb BknUv Pe¯nÂ ̀ mKoIambn hntÑZn¡s¸Spt¼mÄ, BknUv Pe¯nÂ ]qÀ®ambpw 

hnÑZn¡p¶p. F¶mÂ C\n¸dbp¶ s]mXp k´penXmhØ ]cnKWn v̈ Hcp BknUnsâ (HA)
iànsb Af¶v \nÀhNn¡mw.

HA

A¾w A¾w 

+ H2O

£mcw £mcw 2

H3O+

2

+ A-

 11

�

apIfnepÅ AtbmssWtkjsâ kwXpenØncX C\n¸dbp¶ ]Z{]tbmK¯neqsS \ÂIp¶p.

	 K=
[H O ][A ]
[HA][H O]

3
+ -

2

� .....(8.1)

apIfneqÅ ]Z{]tbmK¯nÂ H O2  bpsS km{µX \ap¡v Hgnhm¡mw. ImcWw AXv AanXambn 

AS§nbncn¡p¶Xn\mÂ amäanÃ. 

	 K =
[H O ][A ]

[HA]a
3

+ -

� .....(8.2)

ChnsS Ka  sb BknUnsâ  AtbmssWtkj³Øncm¦w  AsÃ¦nÂ  Untkmkntbj³ Øncm¦w  

F¶p hnfn¡p¶p. CXv Hcp BknUnsâ hocyw Af¡p¶p. HCl,HNO3  apXemb BknUpIÄ GXm≠v  

]qÀ®ambpw AtbmssWkv sN¿s¸«hbmWv. AXn\mÂ Ahbv¡v DbÀ¶ Ka  aqeyap≠v 
( HCl en\pÅ 25oC Â Ka= 2×106 ) BWv t^manIv Bkv t]mepÅ BknUpIÄ ( 25oC Â K =1.8 10a

-4× ), 
AkänIv BknUv 2500C Â (1.8 10 at 25 C-5 o× ) apXembh ̀ mKnIambn  emb\nbnÂ AtbmWoIcn¡s¸Sp¶p. 
A¯cw kµÀ`§fnÂ Atbm¬ BIm¯ BknUv X³am{XIfpw AhbpsS hnLSn¨ 

AtbmWpIfpw X½nÂ Hcp k´penXmhØbp≠v. km[mcWbmbn K
a
]¯nÂ IqSpXepÅ aqeyw 

hocyw IqSpXemb BknUpIfmbpw H¶nÂ XmsgbpÅhsb hocyw Ipdª BknUpIfmbpw 

IW¡m¡p¶p. 

	 Peob emb\nbnÂ  HCl sâ hnLS\w \ap¡v ]cnKWn¡mw

HCl + H - OH   H O + Cl
A¾w 1       £mcw 2 A¾w 2  £mcw 1

3
+ -�

t\cs¯ NÀ¨ sNbvXXp t]mse ]qÀ®amb hnLS\w ImcWw k´penXmhØ GItZiw 

100% heXp hi v̄ ØnXn sN¿p¶p. AXmbXv H O3
+  Â \n¶v t{]mt«m¬ kzoIcn¡p¶Xn\pÅ 

{]bWX am{XamWv Cl- AtbmWnIv DÅXv hocyw IqSnb BknUnsâ kwtbmPnX£mcw hocyw 

Ipdª £mcamsW¶pw CXn\À°w. 
Xmsg¸dbp¶ ]«nI kwtbmPnX BknUv t_kv tPmUnIfpsS Bt]£nI hocyw hyàam¡p¶p. 

AsÃ¦nÂ

A¾w

£mcw

XII Std - Unit 8 Chemistry Vol-2 Malayalam.indd   6XII Std - Unit 8 Chemistry Vol-2 Malayalam.indd   6 3/1/2023   5:13:22 PM3/1/2023   5:13:22 PM
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HClO4

HCl
H SO

HNO3

H O

HNO

HF
CH COOH

NH

-OH
H2

 

 

  

-
4

-

-
4

-
3

2
-

2
-

-
3

-
2

2-

-

ClO

Cl
HSO

NO
H O

NO

F
CH COO

NH

O
H

  

 

 

2 4

3
+

2

3

3

hocyapÅ
A¾§Ä

hocyw
Ipdª
A¾§Ä

hfsc 
hocyw
Ipdª
A¾§Ä

hfsc 
hocyw
Ipdª 
£mc§Ä

hocyw 
Ipdª 
£mc§Ä

hocyapÅ 
£mc§Ä

8.3 Pe¯nsâ AtbmWoIcWw 
Hcp A¾w AsÃ¦nÂ £mc ]ZmÀ°w Pe¯nÂ ebn¡pt¼mÄ AXnsâ kz`mha\pkcn v̈ 

AXn\v Hcp t{]mt«m¬ Zm\w sN¿mw. AsÃ¦nÂ kzoIcn¡msa¶v \½Ä a\Ênem¡n. AXn\p 

]pdta, ip²Pew thÀXncns¨Sp¯p¶Xn\pÅ Hcp sNdnb {]hWXbp≠v. AXmbXv Hcp  
PeX³am{X asämcp Pe X³am{Xbv¡v Hcp t{]mt«m¬ Zm\w sN¿p¶p. CXns\ Pe¯nsâ kzb 

AtbmssWtkj³ F¶v hnfn¡p¶p. CXv NphsS {]Xn\n[nIcn¡p¶p. 

. .
+ -

2 3HO-H+H O H O +OH�
£mcw 2 £mcw 1

kwtbmPnX A¾ £mc tPmUnIÄ

A¾w 1 A¾w 2

apIfnepÅ AtbmssWtkj\nÂ Hcp Pe X³am{X Hcp A¾ambpw asämcp Pe X³am{X 

£mcambpw {]hÀ¯n¡p¶p. 
apIfnepÅ AtbmssWtkjsâ hntbmPIØncm¦w C\n]dbp¶ ]Z{]tbmKamWv \ÂIp¶Xv

	 K=
[H O ][OH ]

[H O]
3

+ -

2
2 � .....(8.3)

ip²amb {ZmhI Pe¯nsâ km{µX H¶mWv AXmbXv, [H O]
2

2 = 1

	   K =[H O ][OH ]w 3
+ - � .....(8.4)

ChnsS, Kw  Pe¯nsâ AtbmWnIv DÂ]¶s¯ (AtbmWnIv DÂ]¶ Øncm¦w) {]Xn\n[oIcn¡p¶p

H O3
+

 sâ km{µX ]co£WmßIambn Is≠¯n ip²amb Pe¯nÂ 250C \v -7 o1×10  at 25 C.  
BWv. F¶mÂ Pe¯nsâ hnLS\w H O  , OH3

+                 - , F¶nh XpeykwJy DÂ]mZn¸n¡p¶Xn \mÂ 

OH- sâkm{µX 250C \v 1×10  at 25 C
-7 o \v XpeyamWv.
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AXpt]mse Pe¯nsâ AtbmWnIv DÂ]¶w oat 25 C \v 

Kw =[H3O]+[OH-]......(8.4)

Kw =(1 10-7)(1 10-7)

         = 1 1

× ×

× 00-14.

FÃm k´penXmhØ ØncXItfbpw t]mse Hcp 

\nÝnX Xm]\nebnepw Kw  Hcp Øncm¦amWv. Pe¯n 
sâ hnLS\w Hcp F³tämsXÀanIv (Xm]mKncW) {]hÀ 

¯\amWv. Xm]\ne hÀ²n¡p¶X\pkcn v̈ H O3
+ , sâ  

km{µXbpw hÀ²n¡p¶p. AXn\mÂ AtbmWnIv 

DÂ]¶hpw hÀ²n¡p¶p.

NaCl  t]mepÅ \yq{SÂ Peob emb\nbnÂ  
H O3

+  sâ km{µX FÃmbvt¸mgpw OH
-  sâ km{µXbv¡v  

XpeyamWv H O
3

+  sâ km{µX [OH-]sâ km{µXbv¡v 
XpeyaÃ¦nÂ B ]ZmÀ°w A¾amtbm £mcamtbm 

{]hÀ¯n¡pw.

Peob HCl  s\ Hcp DZmlcWambn ]cnKWn v̈ \ap¡v CXv a\Ênem¡m³ Ignbpw CXn\p ]pdta Pe 

¯nsâ kzbw AtbmWoIcWw HCl  hnLS\w aqew C\n¸dbp¶ k´penXmhØ \ne\nÂ¡p¶p. 

HCl+H2O H3O +Cl-+


Cu kmlNcy¯nÂ Pe¯nsâ kzbw AtbmWoIcW¯n\p ]pdta, HCl X³am{XIÄ Hcp 

t{]mt«mWns\ Pe¯n\v Zm\w sNbvXXp sIm≠v H3O
+ AtbmWpIsf D≠m¡p¶p. AXpsIm≠v 

[H O ]>[OH-]3
+ . CXn\À°w Peob HCl  emb\n A¾ KpWapÅXmWv. AXpt]mse Peob NH

3
, 

NaOH  XpS§nbh [OH–]>[H3O
+].

DZmlcWw 8.1

2 10  M, H O-3
3

+×  AtbmWnÂ AS§nbncn¡p¶ Hcp ]g¨mdnÂ OH- sâ km{µX IW¡m¡pI 

]g¨mdnsâ kz`mhw Xncn¨dnbpI. 

X¶n«pÅXv H3O+=2 10 M-3×

K =[H O ][OH ]

[OH ]=
K

[H O ]
=1 10

2 10
=5 10 M

w 3
+

w

3
+

14

3
12

-

-
-
-

-∴ ×
×

×

2 10-3 12× >> ×5 10-

AXmbXv i.e., [H O ]>>[OH ],
3

+ -

 AXpsIm≠v ]g¨mdv A¾ KpWapÅXmWv

hyXykvX ]mX\nebnÂ K
w  sâ 

aqeyw Xmsg sImSp¯ncn¡p¶p

Xm]\ne ( o C ) Kw

0 1 14 10 15. × −

10 2 95 10
15

. × −

25 1 00 10 14. × −

40 2 71 10 14. × −

50 5 30 10 14. × −
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kzbw hnebncp¯pI - 5

Hcp {]tXyI Xm]\nebnÂ Hcp emb\nbpsS Kw  sâ aqeyw 4 10-14× . F¦nÂ [H O ] and [OH ]3
+ -

, 

[H O ] and [OH ]3
+ -

F¶nhbpsS km{µX IW¡m¡pI. 

8.4 pH kvsIbnÂ 
\½Ä km[mcWbmbn 10-1

apXÂ 10 M-7 . hscbpÅ A¾ £mc emb\nIsf ssIImcyw 

sN¿p¶p. A¯cw Ipdª km{µXIfpsS iàn {]ISn¸n¡m³ tkmdn³k¬ Hcp pH kvsIbnÂ 

F¶dnbs¸Sp¶ temKcnXanIv kvsIbnÂ AhXcn¸n¨p. pH F¶ ]Zw ssl{UPsâ iànbmb 
]yqcnk³kv Unsslt{UmP³ F¶ {^©v ]Z¯nÂ \n¶mWv Dcp¯ncnªXv. emb\nbnÂ 
ASªnbncn¡p¶ sslt{UmWnbw AtbmWpIfpsS tamfmÀ km{µXIfpsS ASnØm\¯nsâ 

s\Käohv temKcnXw F¶mWv Hcp emb\nbpsS  pH \nÀhNn¨ncn¡p¶Xv. 

	 pH = - log [H O ]10 3
+

� .....(8.5)
pH aqeyw Adnbmhp¶ Hcp emb\nbpsS H O

3

+  km{µX C\n ]dbp¶ ]Z{]tbmKw D]tbmKn v̈ 

IW¡m¡mw. 

	 [H3O+]=10-pH  (or) [H3O+]= BântemKvsâ (-pH)� .....(8.6)

AXpt]mse pOH 
	 pOH = - log [OH

-
]

10
� .....(8.7)

tXcs¯ NÀ¨ sNbvXXp t]mse DZmko\ emb\nIfnÂ [H O ]3
+ , [OH ]

+  F¶nhbpsS 

km{µX 250C \v 1 10-7M at 25 C× . XpeyamWv. Hcp DZmko\ emb\nbpsS pH,  H3O
+km{µX (8.5)  ]Z{]

tbmK¯nÂ {]XnØm]n v̈ IW¡m¡mw.

pH =  log 10 [H3O+]

       =  log 10
10-7

       =   lo

-
-

gg
10 10
10= +7 (1)= 7                                                                [ log 10=1](-7)(-1)

kam\ambn \ap¡v= CXv D]tbmKn v̈ Hcp DZmko\ emb\nbpsS pOH IW¡m¡mw. (8.7)  
AXv 7 \v XpeyamWv. 

(8.5) ]Z{]tbmK¯nÂ s\Käohv NnÓw kqNn¸n¡p¶Xv [H O ]
3

+  sâ km{µX Iq«p¶X\p 

kcn v̈  pH aqeyw Ipdbp¶p. DZmlcW¯n\v +
3[H O ] 10 apXÂ 10 M-7 -5 , hÀ²n¡p¶X\pkcn v̈ pH  

aqeyw 7 Â \n¶v 5. Bbn Ipdbp¶p. A¾ emb\nbnÂ,  [H O ] > [OH ]
3

+ - , AXmbXv [H O ] > 10-7
3

+

BsW¶v \ap¡dnbmw. AXpt]mse £mc emb\nbnÂ  + 7
3

-[H O ] < 10 . A¾emb\nbpsS pH sâ aqeyw 

7 \v Ipdsh¶pw £mc emb\n¡v pH sâ aqeyw 7 s\¡mÄ IqSpXse¶pw \nKa\¯nÂ F¯mw. 

8.4.1 pH Dw pOH Dw X½nepÅ _Ôw

C\n]dbp¶ \nÀhN\w D]tbmKn v̈ pH Dw pOH Dw X½nepÅ _Ôw Øm]n¡m³ Ignbpw 

	
pH=-log [H

3
O

+
]

pOH = - log [OH
-
]

10

10

� .....(8.5)

	

pH=-log [H
3
O

+
]

pOH = - log [OH
-
]

10

10 � .....(8.7)

kahmIyw (8.5), (8.7) IqSpt¼mÄ
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kvsIbnÂ
{]IrXn kqNIhpw pH kvsIbnÂ hÀ® NmÀ«v

A¾w

Bamib A¾w

Hmd©v Nmdv

I«³ Nmb

Pew

t_¡nwKv tkmU

AtamWnb
emb\n

»o v̈

£mcw

_mädn A¾w

hn\nKÀ

X¡mfn

aq{Xw

ISÂ Pew

Zln¡m¯
KpfnIIÄ

tkm¸p IeÀ¶
Pew

{Ubn³ ¢o\À

Nn{Xw 8.1  pH kvsIbnÂ

pH + pOH = log [H3O+] log [OH-]

                    = log

- -
-

10 10

110 10[H3O+]+log [OH-]

pH+pOH   = log [H3O+][OH-]         - 10

( )
                                                        l oog a+logb = logab[ ]

\ap¡v Adnbmw [H3O+][OH-]=Kw
⇒

⇒ = − 

pH+pOH= log K

pH+pOH=pK               pKw

10 w

w

-
log 10 Kw � .....(8.8)

Pe¯nsâ AtbmWnI DÂ¸¶w  at 25 C,  , \v Kw =1 10-14  ×

∴ ⇒

pKw
--

                                 
= =log log10

14
1010 14 10

    = 14
 (8.7)        25 C Â, pH + pOH= 14 ∴ �
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DZmlcWw 8.2

0.001M HCl emb\nbpsS pH IW¡m¡pI 

HCl
H O

H3O+ + Cl-

0.001 M 0.001 M 0.001M

2� ⇀���↽ ����
 

H O3
+
sâ kzbw AtbmWoIcWw  10 M HCl.-3

 t\mSv XmcXayw sN¿pt¼mÄ H O (10 M2
7- )  

hfsc IpdhmWv   

AXpsIm≠v [H O ]3
+ = 0.001 mol dm–3

pH=-log [H O+]
     =-log 0.001)

     =-log (10 ) = 3

10

10

10

3

-3
(

Ipdn¸v: BknUnsâtbm, £mc¯nsâtbm km{µX 10–6 M, IpdhmsW¦nÂ, Pe¯ns kzbw 

AtbmWoIcWw aqew DÂ]mZn¸n¡s¸Sp¶ H O3
+

 F¶nhbpsS km{µX \ncmIcn¡m\mhnÃ 
A¯cw kµÀ`§fnÂ [H3O+]=10-7(Pe¯nÂ) + [H3O+] (A¾¯nÂ)

AXpt]mse  [OH-]=10-7M (Pe¯nÂ) + [OH-] (£mc¯nÂ)

DZmlcWw 8.3

 10 7- M HCl bpsS pH IW¡m¡pI

H O,2  sâ AtbmWoIcW¯nÂ \n¶v [H O ]3
+  R§Ä ]cnKWn¡p¶nsÃ¦nÂ 

[H O ]3
+ =[HCl]=10 M-7

AXmbXv pH = 7,\{q{SÂ emb\nbpsS pH \ap¡dnbmw GXp KmVXbnepw HCl  emb\n 
A¾KpWapÅXmWv. AXmbXv AXnsâ pH aqeyw 7. \v IpdhmWv. Cu kmlNcy¯nÂ 
A¾¯nsâ KmVX hfsc IpdhmWv  (10 M)-7  AXn\mÂ Pe¯nsâ bm{´nI AtbmWoIcWw 

aqeapÅ  + -7
3H O   (10 M) AhKWn¡m\mhnÃ.  

AXpsIm≠v 2H O sâ AtbmWoIcW¯nÂ \n¶v [H O ]3
+

 IW¡m¡mw  

[H O ]3
+  = 10-7  (HCl bnÂ \n¶v) +10-7

(Pe¯nÂ \n¶v)

	 = 10-7  (1+1)	  = 2 10-7×

pH= log [H O ]

     =-log (2 10 ) =  log 2 + log 10

-
-

10 3
+

10
7 7- -×  

     =
     =7 log 2
     =7 0.3010 = 6.

- - -
-
-

10log ( ). log2 7 10

66990
     = 6.70
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kzbw hnebncp¯pI- 6

a)	 10 M H SO-8
2 4  sâ pH IW¡m¡pI.

B)	 Hcp enädn\v Hcp tamfnse ssl{UP³ AtbmWnsâ km{µX IW¡m¡pI pH 5.4 .

c)	 50anÃn, 0.2 M HCl, 50anÃn 0.1 M NaOH  IeÀ¯n e`n¨ Peob emb\nbpsS pH 
IW¡m¡pI.

8.5 ZpÀ_eamb BknUpIfpsS AtbmssWtkj³ 
ZpÀ_eamb BknUpIÄ hntbmP¡m¯ BknUv AXnsâ hntbmPn¨ AtbmWpIfpw X½nepÅ  

Pe ka\nebnÂ `mKnIambn hntbmPn¡p¶psh¶v R§Ä CXn\Iw a\Ênem¡n. 
ZpÀ_eamb BknUpIfpsS AtbmssWtkj³ shÅ¯nÂ ZpÀ_eamb tamtWm_mknIv 

BknUv HA bpsS AtbmWoIcWw ]cnKWn¡pI. 

HA+H O H O +A2 3
+ -



cmk k´penXmhØbpsS _m[Iamb \nba, k´penX Øncm¦w Kc  ]Z{]tbmKw 

  
K =

[H O ][A ]
[HA][H O]C

3
+ -

2 � .....(8.9)
kvIzbÀ d_m¡äpIÄ ]Xnhpt]mse {]Xn\n[oIcn¡p¶p. Hcp enädn\v tamfpIfpsS km{µX. 

t\À¸n¨ emb\nbnÂ shÅw AanXambn ImWs¸Sp¶p. AXn\mÂ Øncambn IW¡m¡p¶Xv 
K. apIfnepÅ kahmIyw C§s\ FgpXmw. H O3

+  kqNn¸n¡p¶Xv ssl{UP³ Atbm¬ Pemwiw 

DÅXmsW¶v kqNn¡p¶p. H+ . D]tbmKn v̈ amän Øm]n v̈ apIfnepÅ kahmIyw C§s\ FgpXmw,  

K = [H ][A ]
[HA] KC

+ -

× � .....(8.10)
KC , K F¶o c≠v Øncm¦§fpsS DÂ¸¶w asämcp ØncX \ÂIp¶p. CXv Ka  Bbncn¡s«

K =[H ][A ]
[HA]a

+ -

� .....(8.11)
Øncamb Ka  s\ BknUnsâ Untkmkntbj³ Øncm¦w F¶v hnfn¡p¶p. aäv k´penX 

Øncm¦s¯t¸mse  Ka bpw Xm]\nebpambn am{Xw hyXymks¸Sp¶p. 
AXpt]mse ZpÀ_eamb £mc¯n\v kntkmkntbj³ Øncm¦w Xmsg sImSp¯Xp t]mse 

FgpXmw. 

K =[B ][OH ]
[BOH]b

+ -

� ....(8.12)
8.5.1 HmkvävhmÄUnsâ t\À¸n¡Â \nbaw 

HmÌvhmÄUnsâ Uneyqj³ \nbaw ZpÀ_eamb BknUnsâ Untkmkntbj³ Øncm¦s¯ 
(K )a  AXnsâ hntbmP\¯nsâ Un{Kn ( )α  km{µX (c) Bbn tbmPn¸n¡p¶p. Untkmkntbjsâ k´p 
enXmhØbnÂ hntbmPn¡p¶ Hcp ]ZmÀ°¯nsâ BsI tamfpIfpsS  F®amWv hntbmP\¯nsâ 
Un{Kn.  
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hntbmPn¡p¶ tamfpIfpsS F®w
BsI tamfpIfpsS F®w=α

ZpÀ_eamb BknUv AknänIv BknUv (CH COOH)3 . ]cnKWn v̈ HmkvävhmÄUnsâ \nba¯n 

\mbn R§Ä Hcp ]Z{]tbmKw \S¯pw. AkänIv BknUnsâ hntbmP\s¯ 

CH COOH H  + CH COO3
+

3
-



F¶v {]Xn\n[oIcn¡mw, AkänIv BknUnsâ hntbmP\ Øncm¦w, 

K =
[H ][CH COO ]

[CH COOH]a

+
3

-

3 � .....(8.13)

CH COOH3
H+

CH COO3
-

tamfpIfpsS {]mcw` 
F®w

1 - -

AkänIv BknUnsâ 
hntbmP\ Un{Kn 

CH COOH3

α - -

k´penXmhØbn 

se tamfpIfpsS F®w 1- α α α

k´penX km{µX (1 - ) Cα α  C α  C

kahmIyw (8.13) Â k´penX km{µXsb {]XnØm]n¡pt¼mÄ

k = ( C)( C)
(1- )C

k = C
1-

a

a

2

α α
α

α
α � .....(8.14)

ZpÀ_eamb BknUv hfsc sNdnb AfhnÂ am{Xta hn tbmPn¡pIbpÅq F¶v \ap¡dnbmw. 

H¶ns\ At]£n v̈ α  hfsc sNdpXmWv. AXn\mÂ Unt\maot\ädnÂ (1 - )  1.α 
 apIfnepÅ  

]Z{]tbmKw (8.14) Ct¸mÄ C§s\ amdp¶p, 

K = C

=
K
C

=
K
C

a
2

2 a

a

α

α

α

⇒

� .....(8.15)
\ap¡v Ka  aqeyw 4  10-4×  DÅ BknUns\ ]cnKWn¡mw c≠v hyXykvX KmVXbpÅ 

A¾§Ä 1  10 M-2×  aäpw 1  10 M-4×  apIfnepÅ ]Z{]tbmKw (8.15) sIm ≠v AXnsâ hntbmP\ 

Un{Kn IW¡m¡mw.

 1  10 M-2× , 
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α = 4  10
10

   = 4  10
   = 2  10
   = 0.2

-4

-2

-2

-1

×

×
×

 1  10 M-4×  BknUn\v, 

α = 4  10
10

   = 2

-4

-4

×

AXmbXv, t\À¸n¡Â100 aS§v hÀ²n¡pt¼mÄ KmVX 1  10 M-2×  Â \n¶v 1  10 M-4×  
Ipdbp¶p. hntbmP\w 10 aS§v hÀ²n¡p¶p. 

AXn\mÂ t\À¸n¡Â hÀ²n¡pt¼mÄ ZpÀ_eamb FeIvt{Smsseänsâ hntbmP\ Un{Knbpw 

hÀ²n¡p¶p. Cu {]kvXmh\sb HmkvävhmÄUnsâ t\À¸n¡Â \nbaw F¶v hnfn¡p¶p. 

Ka  aqeyw D]tbmKn v̈ H (H O )3
+ +  sâ KmVX IW¡m¡mw. 

[ H ]= C + α � (]«nI t\m¡pI) .....(8.16)
[H ]+  sâ k´penX tamfmÀ km{µX αC  ¡v kaamWv

∴






+

+

[H ]=
K
C

C

           = 
K C

C
    [H ] = K C

a

a
2

a � .....(8.17)
AXpt]mse hocyw Ipdª £mc¯n\v 

α αK = C   ,   = 
K
C

[OH ]  = C  
       (AsÃ¦nÂ) 

[OH ]= K C

b
2 b

b

α-

-
� .....(8.18)

DZmlcWw 8.4

ZpÀ_eamb CeIvt{Smsseänsâ 0.10M sâ emb\n 25 Co  \v hntbmP\w 1.20% BsW¶v 

Is≠¯n BknUnsâ hntbmP\ Øncm¦w Is≠¯pI. 

X¶n«pÅh α=1.20%=1.20
100

=1.2 10-2×
 

K = c
    = (1.2  10 )  (0.1)=1.44 10 10
     = 1.44 

a
2

-2 2 -4 -1

α
× × ×
××  10-5

[  kahmIyw (8.15)]Q
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DZmlcWw 8.5

 0.1 M CH COOH3  emb\nbnse pH IW¡m¡pI, AkänIv BknUnsâ hntbmP\ Øncm¦w 
1.8 10-5×  BWv.  

pH=-log[H ]
hocyw Ipdª BknUn\v,

[H ]= K C

        = 1.8 10 0.1
  

+

+
a

5-
×

× ×
       =1.34 10 M

       =3  log1.34
       = 3  0.1271
  

-3

-
-

×

      = 2.8729 −∼ 2.87

pH=-log 1 34 10 3. ×( )−

kzbw hnebncp¯pI  - 7

 NH OH
4  sâ  Kb   1.8  10-5×  BWv 0.06M AtamWnbw sslt{UmIvsskUv emb\nbpsS 

AtbmssWtkjsâ iXam\w IW¡m¡pI. 

8.6 s]mXp AtbmWnI {]`mhw

s]mXp AtbmWnI {]`mhw ZpÀ_eamb BknUnsâ ehWw BknUnte¡v ehWw Xs¶ 
tNÀ¡pt¼mÄ ZpÀ_ecpsS hntbmP\w IqSpXÂ ASn¨aÀ¯s¸Spw. DZmlcW¯n\v AkänIv 
BknUv emb\nbnÂ tkmUnbw Aktääv  tNÀ¡p¶Xv CXn\Iw ZpÀ_eambn hntbmPn¨ 

AkänIv BknUnsâ hntbmP\¯nse ASn¨aÀ¯Â CH COOH3 , CH COONa3  F¶nhbv¡v 

s]mXphmb Atbm¬ D≠v, CH COO3
-

CXv F´psIm≠v kw`hn¡p¶sX¶v \ap¡v hniIe\w sN¿mw AkänIv BknUv Hcp ZpÀ_e 
BknUmWv. CXv ]qÀ®ambpw hntbmPn¡p¶nÃ. AXn\mÂ Peob emb\nbnÂ C\n¸dbp¶  
k´penXmhØ \ne\nÂ¡p¶p. 

CH COOH(aq) H (aq)+CH COO (aq)
3

+

3

-


F¶ncp¶mepw tNÀ¯ D v̧ tkmUnbw Aktääv Na+  , CH COO3
-  Atbm¬ DÂ]mZn¸n¡p¶ 

Xn\v ]qÀ®ambpw hntbmPn¡p¶p. 

CH COONa(aq) Na (aq)+CH COO (aq)3
+

3
-→

AXn\mÂ CH COO
3

-  sâ sam¯¯nepÅ km{µX hÀ²n¡pIbpw BknUv hntbmP\ k´penXm 
hØsb AkzØam¡pIbpw sN¿p¶p. k´penXmhØbnepÅ Hcp knkvä¯nte¡v Hcp k½À±w 

{]tbmKn¡pt¼mÄ B k½À±w aqeap≠mIp¶ {]`mhs¯ Akm[phm¡m³ knkväw kzbw 
{IaoIcn¡p¶psh¶ seNmänenbdpsS XXz¯nÂ \n¶v \ap¡dnbmw. AXn\mÂ k´penXmhØ \ne 

\nÀ¯p¶Xn\pÅ {Iaw A[nIamb CH COO3
-  AtbmWpIÄ H+  AtbmWpIfpambn kwtbmPn¸n v̈ 

IqSpXÂ AtbmssWkv BIm¯ CH COOH
3  DÂ]mZn¸n¡p¶p. AXmbXv k´penXmhØ CSXp 

hit¯¡v amdpw asämcp hn[¯nÂ ]dªmÂ  CH COOH3  sâ hntbmP\w ASn¨aÀ¯s¸Sp¶p. 
AXn\mÂ, ZpÀ_eamb BknUnsâ hntbmP\w Hcp Atbm¬ s]mXphmbn AS§nb D¸nsâ 
(CH3COONa) ZpÀ_eamb CeIvt{Smsseänsâ km\n[y¯nÂ ASn¨aÀ¯s¸Sp¶p. CXns\ s]mXp  
AtbmWnI {]`mhw F¶v hnfn¡p¶p. 
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8.7 _^À emb\n 
\nch[n skÃpemÀ BknUv £mc {]Xn{]hÀ¯\w IW¡nseSp¡msX, \½psS càw Øncamb 

pH, \ne\nÀ¯p¶psh¶v \n§Ä¡dnbmtam. A¯cw {]Xn {]hÀ¯\§fnÂ Øncamb sslt{Um 
Wnbw Atbm¬ km{µX \ne\nÀ¯m³ Ignbptam? AsX _^À {]hÀ¯\w ImcWw CXv 
km[yamWv. 

ZpÀ_eamb BknUpw AXnsâ kwtbmPnX £mchpw (AsÃ¦nÂ) ZpÀ_eamb £mchpw 
AXnsâ kwtbmPnX BknUpw tNÀ¶ Hcp an{inXamb emb\nbmWv _^À. Cu  _^À emb\n 

sNdnb AfhnepÅ BknUpIÄ (AsÃ¦nÂ) £mc§Ä tNÀ¡pt¼mÄ AXnsâ pH ¨nse henb 
amä§sf  {]Xntcm[n¡p¶p. Cu Ignhns\ _^À A£³ F¶v hnfn¡p¶p. ImÀt_mWnIv 

BknUpw (H CO2 3 )   AXnsâ kwtbmPnX £mcamb HCO3
-  Dw AS§nbncn¡p¶ _^À \½psS  

cà¯nÂ  D≠v c≠v Xcw _^À emb\nIfp≠v.

1.	BknUnIv _^À emb\n : ZpÀ_eamb BknUpw AXnsâ D¸pw AS§nb emb\n. 
	 DZmlcWw : AkänIv BknUpw tkmUnbw Aktääpw AS§nb emb\n 
2.	£mc _^À emb\n : ZpÀ_eamb £mchpw AXnsâ D¸pw AS§nb emb\n. 
	 DZmlcWw : NH OH4  , NH Cl

4
  F¶nh AS§nbncn¡p¶ emb\n

8.7.1 _^À {]hÀ¯\w
Hcp BknUv (AsÃ¦nÂ) Hcp £mcs¯ tNÀ¡p¶XneqsS AXnsâ pH ¨nse amä§sf 

sNdp¡p¶Xn\v _^À emb\nbnÂ A¾, £mc c≠p LSI§Ä AS§nbncn¡Ww. A§s\ 
tNÀ¯ BknUnsâ (AsÃ¦nÂ) £mc¯nsâ Dev]¶s¯  \nÀhocyam¡p¶Xn\pw AtX kabw 
Cu LSI§Ä ]ckv]cw D]t`mKs¸Sp¯p¶nÃ. 

_^À {]hÀ¯\w CH COOH3 , CH COONa
3

. F¶nh AS§nb Hcp emb\nbnÂ _^À {]hÀ 

¯\w hniZoIcn¡p¶p. _^À LSI§fpsS hntbmP\w NphsS kw`hn¡p¶p. 

CH3COOH (aq) CH3 - COO(aq) + H3O+(aq)

-

Cu an{inX¯nte¡v Hcp BknUv tNÀ¯n«ps≠¦nÂ AXv kwtbmPnX £mcw CH COO3
-

F¶nh D]tbmKn v̈ hntbmPn¡m¯ ZpÀ_e BknUns\ cq]s¸Sp¯pw. AXmbXv H+  sâ km{µX 
pH s\ KWyambn Ipdbv¡p¶nÃ.

+ +–  H CH3COOH (aq)(aq)(aq)CH3COO

Hcp £mcw tNÀ¯n«ps≠¦nÂ AXv H3O
+, D]tbmKn v̈ \nÀhocyam¡pw IqSmsX k´penX  

\ne\nÀ¯m³ AkänIv BknUv hntbmPn¡p¶p. AXn\mÂ pH Imcyambn amänbn«nÃ. 

OH (aq) + CH3COOH  (aq) CH3COO  (aq) + H2O (l)

 CH3COOH  (aq) CH3COO  (aq) +
H2O (l)

OH (aq) + (aq)  H2O (l)H3O
+

(aq)H3O
+

(H3O
+

3 (O+

Cu \yq{Snssetkj³ {]XnIcW§Ä km[mcW AtbmWp {]`mh¯nÂ R§Ä CXn\Iw 

NÀ¨ sNbvX {]Xn{]hÀ¯\§Ä¡v kam\amWv. 

XII Std - Unit 8 Chemistry Vol-2 Malayalam.indd   16XII Std - Unit 8 Chemistry Vol-2 Malayalam.indd   16 3/1/2023   5:14:02 PM3/1/2023   5:14:02 PM



17

0.8 M CH COOH3  Dw 0.8 M CH COONa3 . Dw AS§nb _^À emb\nbnÂ 0.01 tamÄ Jc 

tkmUnbw ssltdUmIvsskUv Hcp enädnÂ tNÀ¡p¶Xnsâ ̂ ew hniIe\w sN¿p¶p. NaOH sâ 

Iq«nt¨À¡Â aqew thmfnbw amäw \nkmcamsW¶v IcpXpI. (\ÂInbncn¡p¶Xv: Ka  CH COOH
3  

[ 1.8 10
-5× )

CH -COOH(aq) CH COO (aq) + H (aq)
3

H O

3

- +

0.8-

2

α α α
 →← 

2H O - +
3 3

0.80.8 0.8
CH COONa(aq) CH COO (aq)+Na (aq)→

 CH COOH3  sâ hntbmP\ Øncm¦w

K =
[CH COO ][H ]

[CH COOH]
; 

[H ]=K
[CH COOH]

[CH COO ]

a
3

3

+
a

3

3

- +

-

apIfnepÅ ]Z{]tbmKw ImWn¡p¶Xv  H+ sâ KmVX CH COOH3  \v t\À A\p]mXnIamWv

[CH COOH]

[CH COO ]
3

3
-

 . 

 CH COOH3  sâ hntbmP\¯nsâ Un{Kn α  Bbncn¡s«, 

[CH COOH]=0.8-3 α , [CH COO ]= +0.83
- α

∴[H ]=K (0.8- )
(0.8+ )

<<0.8,                             

+
a

α
α

α  0.8- 0.8 H¸T 0.8+∴ α α 00.8

[H ]=
K

 [H K             + a +
a

( . )
( . )

]
0 8

0 8
⇒ =

= =

X¶n«pÅ

CH3COOH \v Ka =1.8 10
 [H pH =  - log (1.

-5

+

×
∴ = × −] . ;1 8 10 5 88 10
                                       = 5 - log 1

-5× )
..8

                                       = 5 - 0.26
                               pH   = 4.74

1 enäÀ _^dnÂ 0.01 tamÄ NaOH tNÀ¯Xn\v tijw pH sâ IW¡pIq«Â :

NaOH sâ Iq«nt¨À¡Â aqeapÅ hym]vX amäw \nkmcamWv F¶Xn\mÂ ஃ [OH-] = 0.01M.  
OH-  sâ D]t`mKw C\n¸dbp¶ kahmIy¯nÂ {]ISn¸n¡s¸Sp¶p. 

CH COOH (aq)  CH COO (aq) + H (aq)3 3
+

0.8 - α α α


-

CH COONa(aq) CH COO (aq)+Na (aq)3 3
- +

0.8 0.8 0.8
→
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α α

CH COOH + OH (aq) CH COO (aq) + H O (l) 
[CH COOH] = 0.8 

3 3 2

3

- -→
∴ --  - 0.01 = 0.79 - 

[CH COO ]= +0.8+0.01=0.81+          3

α α

α α-        <<0.8;
0.79 -   0.79 ,      0.81 + 0.81

α

∴ = × ×

= ×
∴

 [H

H
pH = - log (1.76

+

+

] ( . ) .
.

[ ] .

1 8 10 0 79
0 81

1 76 10
××10

          = 5 - log 1.76
          = 5 - 0.25
       

-5

-5

-5

)

    pH = 4.75

iàamb £mcw (0.01 M NaOH) Iq«nt¨À¯mÂ pH sNdpXmbn hÀ²n¡pw. AXmbXv 4.74 
apXÂ 4.75 AXn\mÂ _^À {]hÀ¯\w ]cntim[n¨p.

kzbw hnebncp¯pI - 8

a)	 CIzntamfmÀ AtamWnbw ssltdUmIvkbvUpw AtamWnbw t¢mssdUpw AS§nb £mc 

_^dnÂ _^À {]hÀ¯\w hniZoIcn¡pI. 

b)	 0.4M CH COOH3  , CH COONa3 . F¶nh AS§nb _^À emb\nbnse pH IW¡m¡pI. 

apIfnepÅ _^À emb\nbnÂ 500 anÃn 0.01 tamÄ HCl tNÀ¯Xn\v tijw pH ¨nse amäw 

F´mWv? HCl sâ Iq«nt¨À¡Â hfsc Ipdª AkhnepÅ hym]vX¯n\v ImcWamIpsa¶v 

IcpXpI \ÂInbn«pÅXv: ( Ka = × −1 8 10 5. . )

8.7.2 _^Àtijnbpw _^À kqNnIbpw 
_^À tijnbpsS ASnØm\¯nÂ Hcp emb\nbpsS _^dnwKv Ignhv Af¡m³ Ignbpw. _^À  

tijnbpsS AfhptImembn hm³kvsse¡v _^À kqNnI, β , F¶v hnfn¡p¶p. β  F¶Xv _^À  

Ignhnsâ ]cnWmßI AfhmWv. pH H¶mbn amäp¶Xn\v 1 enäÀ _^À emb\nbnÂ tNÀ¯ Bkn 

Unsâtbm £mc¯nsâtbm {Kman\v Cu Ize³kv (Xpeyambv) kwJybmbn CXv \nÀhNn¡s¸Sp¶p.  

	 β= dB
d(pH)

� ....(8.19)
ChnsS, 

dB = Hcp enäÀ _^À emb\nbnÂ tNÀ¯ BknUv/£mcw F¶nhbpsS {Kmw Xpeyamb F®w.  

d(pH) = BknUv/£mcw tNÀ¯Xn\p tijw pH se amäw. 

8.7.3 sl³tUgvk¬ lmÊÂ_mÂ¨v kahmIyw 
Hcp BknUnIv _^À emb\nbnÂ sslt{UmWnbw AtbmWnsâ km{µX ZpÀ_eambn 

BknUnsâ  km{µXbpsS A\p]mXs¯ B{ibn¨ncn¡pw. F¶v \½Ä a\Ênem¡n. AXmbXv 

emb\nbnÂ AS§nbncn¡p¶ kwtbmPnX £mc¯nsâ km{µX

	
H O =K

[BknUv]
[£mcw]3

+
a

eq

eq
 

� ....(8.20)
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ZpÀ_eamb BknUv Hcp sNdnb ]cn[n hsc am{Xta hntbmPn¡pIbpÅq. am{XaÃ s]mXp 
AtbmWoIcW {]`mhw ImcWw hntbmP\w IqSpXÂ ASn¨aÀ¯s¸Sp¶p. AXn\mÂ BknUnsâ 
k´penX KmVX AtbmWoIcn¡m¯ BknUnsâ Bcw` KmVXbv¡v XpeyamWv. AXpt]mse 

kwtbmPnX £mc¯nsâ KmVX tNÀ¯ D¸nsâ  Bcw` KmVXbv¡v XpeyamWv. 

	
H O =K

[BknUv]
[ehWw]3

+
a 

� ....(8.21)
ChnsS (BknUv), (D v̧) BknUnsâbpw D¸nsâbpw Bccw` KmVXsb {]Xn\n[oIcn¡p¶p. 

_^À emb\n X¿mdm¡m³ D]tbmKn¡p¶p. 
Ccp¸pd¯pw temKcnXw FSp¯mÂ

	
log [H O ]=logK +log3

+
a

[BknUv]
[ehWw] � ....(8.22)

NnÓw Ccp¸pd¯pw amänbmÂ

-log [H O ]=-logK -log3
+

a

[BknUv]
[ehWw]

� ....(8.23)
\ap¡v Adnbmw 

- -pH =  log [H O ]  pK = logK

 pH =  pK log

3
+

a a

a -⇒

,

[BknUv]
[ehWw]

� ....(8.24)
⇒ +pH = pK loga [BknUv]

[ehWw]

� ....(8.25)

    AXpt]mse £mc _^dn\v,  pOH = pK +logb [£mcw]
[ehWw]

� ....(8.26)

DZmlcWw 8.6

1. Hcp enäÀ tkmUnbw Aktään\v 0.20 tamfpw Hcp enäÀ AkänIv BknUn\v 0.18 tamfpw 

AS§nb _^À emb\nbnÂ pH Is≠¯pI. AkänIv BknUn\pÅ Ka 1.8  10-5× . 

pH = pK +loga [BknUv]
[ehWw]

X¶n«pÅ K
a
= 1.8  10

-5×
∴ = − × = −− pK
                             

a log( . ) log .1 8 10 5 1 85

           = 5 -0.26
                                        = 4.74

∴pH = 4.74 + log 0.20
0.18

          = 4.74 + log 10
9  = 4.74  + log 10 - log 9 

          = 4.74 + 1 - 0.95  = 5.74 - 0..95
          = 4.79
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DZmlcWw 8.7

6 {Kmw AkänIv BknUv 8.2 {Kmw tkmUnbw Aktääv IeÀ¯n e`n¡p¶ Peob emb\n 

bpsS pH F´mWv? hym]vXw 500 anÃn¡v XpeyamIp¶p. (X¶n«pÅXv AkänIv BknUnsâ: 
Ka  = 1.8  10

-5× )

ap¼pÅ DZmlcWs¯ ]cntim[n¡pI, 

pH = pK +log [BknUv]
P =-logK =-log(1.8 10 )= 4.74   

a

K
a

-5a ×   (ap¼pÅ DZmlcWs¯ ]cntim[n¡pI)

[ehWw]

ehWw =[            ]
temb\nbpsS hym]vXw (enäÀ)

tkmUnbw Aktäänsâ tamfpIfpsS F®w = tkmUnbw Aktäänsâ ]nÞw  
tamfmÀ ]nÞw tkmUnbw Aktääv

                          = 8.2
82

 tamÄ
 enäÀ

M

=

∴[ehWw] = =

0 1

0 1
1

2
0 2

.

. .

tkmUnbw Aktäänsâ tamfpIfpsS F®w

emb\nbpsS hym]vXw enädnÂ
=

CH COOH sâ ]nÞw

CH COOH sâ tamfmÀ ]nÞw
3

3[BknUv]






           = 

6
60
1

2
           = 0







..2M

∴pH = 4.74 + log (0.2)
(0.2)

pH = 4.74 + log 1
pH = 4.74 + 0 == 4.74

kzbw hnebncp¯pI - 9

a) pH 9. sâ _^À emb\n F§s\ X¿mdm¡mw. \n§Ä¡v 0.1M NH OH4  emb\n, AtamWnbw 

t¢mssdUv InÌepIÄ X¶n«p≠v. (X¶ncn¡p¶Xv: NH OH4  \pÅ pKb  25 C  \v 4.7 BWv.

b) Hcp _^À X¿mdm¡m³ 0.6M tkmUnbw t^mÀamäv emb\n F{Xt¯mfw BhiyamWv. 

100 anÃn 0.8m t^mÀanIv BknUpambn IeÀ¯n  pH 4.0 sâ emb\n (\ÂInbncn¡p¶Xv 

t^mÀanIv BknUn\pÅ: pK
a
 = 3.75. )
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8.8 ehW PehntÇjWw 
	 Hcp BknUv Hcp £mchpambn {]Xn{]hÀ¯n¡pt¼mÄ Hcp ehWhpw shÅhpw cq]s¸SpIbpw  
Cu {]XnIcWs¯ \yq{Sssetkj³ F¶v hnfn¡p¶p. ehW§Ä Peob emb\nbnÂ ]qÀ® 
ambpw hntbmPn v̈ AhbpsS LSI AtbmWpIÄ \ÂIp¶p A§s\ A§s\ DXv]mZn¸n¡p¶ Atbm 

WpIÄ shÅ¯nÂ Pemwiw \ÂIp¶p. Nne kµÀ`§fnÂ Imätbm¬ B\tbm¬ AsÃ¦nÂ c≠pw 
shÅhpambn {]Xn{]hÀ¯n¡pIbpw {]XnIcWs¯  ehW PehntÇjWw F¶v hnfn¡pIbpw 

sN¿p¶p. AXn\mÂ \{q{Sssetkj³ {]XnIcW¯nsâ hn]coXamWv ehW PehntÇjWw.

8.8.1 hocyapÅ BknUnsâbpw hocyapÅ £mc¯nsâbpw ehW§Ä 

tkmUnbw ss\t{Säpw shÅhpw \ÂIp¶Xv NaOH  Dw ss\{SIv BknUpw X½nepÅ {]

XnIcWw \ap¡v ]cnKWn¡mw. 
NaOH(aq)+HNO (aq) NaNO (aq)+H O(l)

3 3 2
→

Na+  , NO3
−  AtbmWpIÄ DÂ]mZn¸n¡p¶Xn\v NaNO3 ehWw shÅ¯nÂ ]qÀ®ambpw 

hntbmPn¡p¶p. 

NaNO (aq) Na (aq)+NO (aq)3
+

3
-→

shÅw Hcp sNdnb ]cn[n hsc hntbmPn¡p¶p 
H O(l) H (aq)+OH (aq)2

+ -


 [H ]=[OH ],+ -
 shÅw \yq{SemWv 

NO3
-  Atbm¬ kwtbmPnX £mchpw hocyapÅ HNO3  BknUpamWv. AXn\mÂ H+  ambn 

{]Xn{]hÀ¯n¡p¶ {]hWXbnÃ. 
AXpt]mse Na+  hocyapÅ £mcw NaOH sâ kwtbmPnX BknUmWv. AXn\mÂ OH-

 
ambn {]Xn{]hÀ¯n¡p¶ {]hWXbnÃ.

PehntÇjWw CsÃ¶mWv CXn\À°w A¯cw kµÀ`§fnÂ [H ]=[OH ]+ -  pH \ne\nÀ¯p¶p.  

AXn\mÂ emb\n \yq{SemWv. 
8.8.2  iàamb £mc¯nsâbpw ZpÀ_eamb BknUnsbpw ehW¯nsâ PehntÇjWw 
(B\tbmWnIv PehntÇjWw). 

tkmUnbw Aktääpw shÅhpw \ÂIp¶Xv tkmUnbw ssltdUmIvsskUpw AkänIv 

BknUpw X½nepÅ {]Xn{]hÀ¯\w \ap¡v ]cnKWn¡mw. 

NaOH (aq) + CH COOH(aq) CH COONa(aq)+H O(l)3 3 2

Peob emb\nbnÂ, CH COONa3  ]qÀ®ambpw NphsS hntbmPn¡p¶p

CH COONa (aq)  CH COO (aq)+Na (aq)3 3
- +→

CH COOH3  ZpÀ_eamb BknUnsâ kwtbmPnX £mcamWv CH COO3
-

 CXn\v shÅ¯nÂ 

\n¶v H+  ambn {]Xn{]hÀ¯n v̈ AtbmssWkv BIm¯ BknUv DÂ]mZn¸n¡m\pÅ {]hWXbp ≠v

Na+ , OH-
 ambn {]XnIcn¡p¶Xn\v A¯cw {]hWXIsfm¶panÃ. 

CH COO (aq) + H O(l) CH COOH (aq) + OH (aq)3
-

2 3
-

  ,[OH ]>[H ]- +  , A¯cw kµÀ`§ 
fnÂ emb\n £mcamWv. PehntÇjW¯n\mÂ pH 7 s\¡mÄ hepXmWv. 

PehntÇjW {]Xn{]hÀ¯\¯n\mbpÅ k´penXmhØX Øncm¦hpw (PehntÇjW 

Øncm¦w) aäpw BknUnsâ hntbmP\ Øncm¦w \ap¡v ]cnKWn¡mw. 
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K =
[CH COOH][OH ]
[CH COO ][H O]h

3

3
-

2

-

K =
[CH COOH][OH ]

[CH COO ]h
3

-

3
-

� .....(1)
CH COOH (aq) CH COO (aq) + H (aq)3 3

- +


K =
[CH COO ][H ]

[CH COOH]a
3

- +

3 � .....(2)
(1)  (2) 

K .K =[H ][OH ]
\ap¡dnbmw [H ][OH ]=K
K .K =K

h a
+ -

+ -
w

h a

×
⇒

ww

Kh  PehntÇjW¯nsâ Sn{KnbpsS (h) aqeyw aäpw ehW¯nsâ KmVX (C) 
k´penXmhØbnÂ HmkvävhmfUnsâ t\À¸n¡Â \nba¯neqsS e`n¡mw.  K = h C.h

2   

AXmbXv [OH ]= K .C-
h

Ka CeIvt{Smsseänsâ KmVX F¶nh IW¡nÂ FSp¯v ehW emb\nbnse pH. 
pH + pOH = 14
pH = 14 - p OH = 14 - {-log [OH ]}
           

-

                 = 14 + log [OH-]

∴







pH = 14 + log (K C)

pH = 14 + log 
K C
K

pH = 14 +

h

1
2

w

a

1
2

  1
2  log K  + 1

2  log C - 1
2  log K

pH = 14 - 7 + 1
2  log C

w a( )
  + 1

2  pK

pH = 7 + 1
2 pK  log C.

a

a + 1
2    

[ K =10 .

1
2  log K = 1

2 log10 = -14
2

(1) = -7.

- log K =pK

w
-14

w
14

a a

-



×

]]

8.8.3 hocyapÅ BknUpw ZpÀ_eamb £mc¯nsâ ehW¯nsâ PehntÇjWw 

(ImätbmWnIv PehntÇjWw)

hocyapÅ BknUnsâbpw, HCl, ZpÀ_eamb £mc¯nsâbpw, NH OH4 , X½nÂ DÅ {]Xn{]hÀ 

¯\w \ap¡v ]cnKWn¡mw. Ch, NH Cl4 , ehWs¯bpw shÅs¯bpw \ÂIp¶p. 
HCl (aq) + NH OH (aq) NH Cl(aq)+H O(l)
NH Cl(aq) NH +Cl (a

4 4 2

4 4
+ -



→ qq)

 ZpÀ_eamb £mcw NH OH4  sâ hocyapÅ kwtbmPnX BknUmWv NH4
+  IqSmsX OH-  shÅ 

¯nÂ \n¶v {]Xn{]hÀ¯n v̈ AbssWkv BIm¯ NH OH4  DÂ]mZn¸n¡p¶ {]hWXbp≠v. 
NH (aq) + H O(l)  NH OH (aq) +H (aq)4

+
2 4

+

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Cl-  ImWn¡p¶ A¯cw {]hWXIsfm¶panÃ AXn\mÂ [H OH
-+

] [ ];>  emb\n AknUn¡pw 

AXnsâ pH 7 IpdhmWv. 
hocyapÅ £mc¯nsâbpw ZpÀ_eamb BknUnsâbpw ehW¯nsâ PehntÇjW¯nÂ 

NÀ¨ sNbvXXp t]mse Cu kmlNcy¯nepw Kh  Dw Kb  Dw X½nÂ Bbn Hcp _Ôw Øm]n¡m³ 

R§Ä¡v Ignbpw 

K .K =Kh b w

PehntÇj¯nsâ Un{Knbpw (h) ehW¯nsâ KmVXbpw IW¡nseSp v̄ \ap¡v K
h
 aqeyw 

IW¡m¡mw.

K = h C                [ H ]= K .C

                             

h
2 +

h

[[H ]=
K
K

.C

pH = - log [H

      = - log 
K .C

K

   

+ w

b
+

w

b

]







1
2

   = - 1
2  log K  log C + 1

2  log K

pH = 7 - 1
2  pK  1

2  lo

w b

b

−

−

1
2

gg C.

8.8.4 ZpÀ_eamb BknUnsâbpw ZpÀ_eamb £mc¯nsâbpw ehW¯nsâ PehntÇ 

jWw (B\tbmWnIv& ImätbmWnIv PehntÇjWw). 

AtamWnbw Aktäänsâ PehntÇjWw \ap¡v ]cnKWn¡mw. 

CH COONH (aq) CH COO (aq) + NH (aq)
3 4 3

-

4

+→

Cu kmlNcy¯nÂ, Imätbm¬ (NH4
+ )  B\tbm¬ (CH COO3

−)  shÅhpambn {]XnIcn¡p¶ 

{]hWX D≠v 

CH COO +H O CH COOH+OH

NH +H O NH OH+H

3 2 3

4

+

2 4

+

− −




emb\nbpsS kz`mhw BknUnsâ AsÃ¦nÂ £mc¯nsâ iànsb B{ibn¨ncn¡p¶p. AXm 

bXv K >K ; a b  BsW¦nÂ emb\n AknUnIv pH < 7, K < Ka b ;  BsW¦nÂ emb\n £mchpw  
pH > 7, Dw BWv. F¶mÂ K =Ka b ; BsW¦nÂ emb\n \yq{SemWv. 

hntbmP\ Øncm¦hpw (K ,Ka b )  PehntÇjW Øncm¦hpw X½nepÅ _Ôw C\n¸dbp¶ ]Z 

{]tbmK¯neqsS \ÂIp¶p. 
K .K .K =Ka b h w

emb\nbpsS pH 
C\n¸dbp¶ ]Z{]tbmKw D]tbmKn v̈ emb\nbpsS pH IW¡m¡mw, 

pH = 7 + 1
2  pK  pKa b−1

2 .
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DZmlcWw 8.8

IW¡m¡pI i) PehntÇj¯nsâ Un{Kn  ii) PehntÇj¯nsâ Øncm¦w  iii) 0.1M 
CH COONa3  emb\nbpsS pH (CH COOH3  sâ pKa  4.74). 

]cnlmcw  (a) ZpÀ_eamb BknUnsâbpw CH COOH3  hocyapÅ £mc¯nsâbpw (NaOH) 
ehWw CH COONa3  BWv. AXn\mÂ Pemwiw aqew emb\nIÄ £mcamWv. 

CH COO (aq) + H O(aq) CH COOH (aq) + OH (aq)
3 2 3

- -


i) h=
K

K C

    = 1  10
1.8  10 0.1

   h = 7.5  10

w

a

-14

-5

-5

×

×
× ×
×

				 

[

X¶n«pÅ pK =  4.74
pK = -log K

K = BântemKv(-pK

a

a a

a a

           =  BântemKv(-4.74) 
           =   

)

BântemKv(-5 + 0.26) 
           = 10
BântemKv 0.26 = 1.

-5 ×1 8.
82  1.8]

ii)  K =
K
K

= 1 10
1.8 10

          = 5.56 10

h
w

a

-14

-5

-10

×
×

×                 

iii) pH = 7 + 
pK

2
+ logC

2

             = 7 + 4.74
2

a

+ =log .0 1
2

7 ++ −2.37 0.5

              = 8.87

kzbw hnebncp¯pI - 10

i) PehntÇjW¯nsâ Øcm¦w ii) PehntÇj¯nsâ Un{Kn iii) 0.05M tkmUnbw 

ImÀ_tWäv emb\nbpsS pH ( pKa   HCO3
−  \v 10.26) IW¡m¡pI. 

8.9 tebXz KpW\^ew 
AImÀ_WnI KpW]camb hniIe\¯nÂ \nch[n Ah£n]vX {]XnIcW§Ä R§Ä I≠p 

DZmlcW¯n\v shÅ¯nÂ ebn¡p¶ Pb2+  AtbmWpIsf PbCl2 Bbn IW¡m¡m³ UnÂ HCl 
D]tbmKn¡p¶p. Ca2+  ImcWw Hcp \nivNnX ImebfhnÂ hr¡bnse IÃpIÄ hnIkn¸n¡s¸Sp¶p 
(ImÂkyw HmIvkteäv apXembh) hÀj]mXw a\Ênem¡m³ thÀXncns¨S¡m¯ anXambn 
ebn¡p¶ ehWhpw emb\nbnse AXnsâ LSI AtbmWpIÄ¡panSbnepÅ ebn¡p¶ 
k´penXmhØ \ap¡v ]cnKWn¡mw. 

Hcp s]mXp ehW¯n\v X Y
m n

, 
X Y (s)  mX (aq) + nY (aq)

m n

H O
n+ m-2 →← 

taÂ¸dªhbpsS k´penX Øncm¦w 

K =  [X ]  [Y ]
[X Y ]

n+ m m- n

m n

ebn¡p¶ kaXpenXmhØbnÂ, k´penXmhØ Øncm¦s¯ ebn¡p¶ DÂ¸¶ Øncm¦w 

(AsÃ¦nÂ) ebn¡p¶ DÂ¸¶w F¶v hnfn¡p¶p. 
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A¯cw ̀ n¶mßI k´penXmhØbnÂ Jc¯nsâ KmVX Hcp Øncm¦amWv. apIfnepÅ ]

Z{]tbmK¯nÂ CXv Hgnhm¡p¶p.

K  = [X ]  [Y ]sp
n+ m m- n

Hcp kwbpà¯nsâ ebn¡p¶ DÂ¸¶s¯ \nÀhNn¨ncn¡p¶Xv LSI AtbmWpIfpsS 
tamfmÀ KmVXbpsS DÂ¸¶amWv, Hmtcm¶pw AXnsâ sskä¡ntbmsa{SIv tImbpsS iànbnte¡v 

DbÀ¯p¶p kaXpenXamb k´penX kahmIy¯nÂ. 
LSI AtbmWpIÄ AS§nbncn¡p¶ emb\n tNcpt¼mÄ Hcp AtbmWnIv kwbpàw 

thK¯nemIptam F¶v Xocpam\n¡m³ embIX DÂ¸¶w D]tbmK{]ZamWv. 
LSI AtbmWpIfpsS tamfmÀ KmVXbpsS DÂ¸¶w AXmbXv AtbmWnIv DÂ¸¶w 

ebn¡p¶ DÂ¸¶sa¯ Ihnbpt¼mÄ kwbpàw thK¯nemIpw. 
ebn¡p¶ DÂ¸¶¯nsâbpw AtbmWnIv DÂ¸¶¯nsâbpw ]Z{]tbmKw H¶pXs¶bmsW¶v 

tXm¶p¶p. ]t£ ebn¡p¶ DÂ]¶ ]Z{]tbmK¯nÂ tamfmÀ GIm{KX k´penX KmVXsb  {]Xn 
\n[oIcn¡p¶p. AtbmWnIv DÂ¸¶¯nÂ Hcp \nivNnX kab v̄ ‘t’ Bcw` KmVX (AsÃ¦nÂ) 
KmVX D]tbmKn¡p¶p.  

s]mXpth C§s\ kw{Kln¡mw, 
AtbmWnIv DÂ¸¶w > Ksp , hÀj]mXw D≠mIpIbpw emb\n kq¸À ]qcnXamhpIbpw sN¿pw. 
AtbmWnIv DÂ¸¶w < Ksp , hÀj]mXanÃ, emb\n A]qcnXamWv. 
AtbmWnIv DÂ¸¶w = Ksp , k´penXmhØ \ne\nÂ¡pIbpw emb\n ]qcnXamhpIbpw sN¿p¶p. 

DZmlcWw 8.9

0.1M 1 anÃn seUv ss\t{Säv aäpw 0.2 M NaCl emb\n IeÀ¯pt¼mÄ sekv t¢mssdUv 

Ah£n]vXw e`n¡ptam F¶v ]cntim[n¡pI? PbCl2  sâ Ksp   1.2  10
-5× .

PbCl Pb (aq)+2Cl (aq)
AtbmWnI DÂ¸¶w = [Pb ]

2
(s) H O 2+ -

2+

2

[[Cl ]- 2

sam¯ hym]vXw = 1.5 anÃn

Pb NO Pb +2NO3
M

2+

M 3( ) −
2

0 1
0 1

.
.

� ⇀�↽ ��

Pb2+ tamfpIfpsS F®w  = tamemcnän × 1 enäÀ emb\nbpsS hym]vXw

	                             = 0.1×1×10–3  = 10–4

[Pb Pb
emb\nbpsS hym]vXw L Â

2+
2+

] =   = 
  anÃn

 = 6.7  10 M-210
1 5 10

4

3

−

−×
×

.
tamfpIfpsS F®w 

NaCl Na Cl
M

+

M

-

M0 2 0 2 0 2. . .
→ +

Cl– tamfpIfpsS F®w = 0.2 × 0.5 × 10–3= 10–4

 [Cl  tamfpIÄ 
  10  L

= 6.7  10 M-3
-2-]

.
=

×
×

−10
1 5

4

AtbmWnIv DÂ¸¶w = (6.7  10 = 3.01  10-2 -4× × ×−)( )6.7 10 22

tebXz KpW\^e s¯¡mÄ (1.2  10-5× )  AtbmWnIv DÂ¸¶w 3.01  10 4× -  
IqSpXembXv sIm≠v PbCl2  Ah£n]vXamIpw. 
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8.9.1 tamfmÀ ebn¡p¶XnÂ \n¶v tebXz KpW^ew \nÀ®bn¡pI 
tamfmÀ ebn¡p¶XnÂ \n¶v tebXz KpW^ew IW¡m¡mw. AXmbXv Hcp enäÀ emb\nbnÂ 

ebn¸n¡m³ Ignbp¶ ]camh[n tamfpIfpsS eo\§Ä. 

Hcp eo\¯n\v X Y ,m n

X Y (s) mX  (aq) +nY (aq)m n
n+ m-



apIfnepÅ sskväp¡ntbmsa{SnIv kaXpenXamb kahmIy¯nÂ \n¶v 1 tamÄ X Y (s)m n  ‘m’ 
tamfpIÄ Xn+ Dw ‘n’ tamfpIÄ Ym-  Dw hntbmPn¡p¶p F¶v R§Ä a\Ênem¡n. X Y ,m n  sâ 

tamfmÀ tebXzamWv ‘s’ F¦nÂ,

[X ]=ms                   [ Y ]=ns
K  = [X ]  [Y ]

K =(

n+ m-

sp
n+ m m- n

sp

∴
mms) (ns)

K =(m) (n) (s)

m n

sp
m n m+n

H¸T

DZmlcWw 8.10

•  Xmsg sImSp¯n«pÅ tebXzw KpW\^e¯n\pw tamfmÀ tebXz¯n\pw X½nepÅ _Ôw 

Øm]n¡pI. 

a) BaSO           b) Ag (CrO )4 2 4

BaSO  (s) Ba (aq)+SO (aq)
K =[Ba ][SO ]
 

4
H O 2+

4
2

sp 
2+

4
2

2 -

-

       = (s)  (s) 
K  Ssp

2=

Ag CrO (s) 2Ag (aq)+CrO (aq)2 4

H O +
4

22 - →← 

K =[Ag ] [CrO ]
= (2s) (s)

K =4s

sp
+ 2

4
2

2

sp
3

-
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kw{Klw

	� �AÀlo\nbkv Bibw A\pkcn v̈ shÅ 
¯nÂ ssl{UP³ AtbmWpIÄ \ÂIm³ 

hntbmPn¡p¶ Hcp ]ZmÀ°amWv BknUv.

	� �temdn td_m¬kvsäUv Bibw A\pkcn v̈ 
Hcp BknUns\ asämcp ]ZmÀ°¯n\v Hcp  
t{]mt«m¬ Zm\w sN¿p¶ {]hWX DÅ Hcp 
hkvXphmbn \nÀhNn¡s¸Sp¶p. £mcw aäv 
]ZmÀ°§fnÂ \n¶v  Hcp t{]mt«m¬ kzoI 

cn¡p¶ {]hWXbpÅ Hcp ]ZmÀ°amWv.

	� �eqbnkv Bibw A\pkcn v̈ BknUv Hcp 
CeIvt{Sm¬ tPmUnsb kzoIcn¡p¶ Hcp 
C\amWv. £mcw aäv CeIvt{Sm tPmUn Zm\w 

sN¿p¶ Hcp C\amWv.

	� �Pe¯nsâ AtbmWnIv DÂ¸¶w (Atbm 

WnIv DÂ¸¶ Øncm¦w (Kw)=[H3O
+][OH–]

	� pH F¶Xv emb\nbnÂ AS§nbncn¡p¶ 
sslt{UmWnbw AtbmWpIfpsS tamfmÀ 

KmVXbpsS ASnØm\ 10 sâ s\Käohv 

temKcoXw Bbn \nÀhNn¡s¸Sp¶p. 

pH = –log 10 [H3O
+]

	� t\À¸n¡Â hÀ²n¡pt¼mÄ ZpÀ_eamb 
CeIvt{Smsseänsâ hnkÀÖ\¯nsâ 
Afhpw hÀ²n¡p¶p. Cu {]kvXmh\ Hmkväv 
hmÄUnsâ Uoeyqj³ tem F¶dnbs¸ 

Sp¶p. 

	� �Hcp ZpÀ_eamb BknUnsâ hntbmP\w 
IqSpXÂ ASn¨aÀ¯s¸Sp¶p. CXns\ tIm 

a¬ Atbm¬ C^Iväv F¶v hnfn¡p¶p

	� _^À Hcp ZpÀ_e BknUnsâ 
an{inXhpw AXnsâ kwtbmPnX £mchpw 
(AsÃ¦nÂ) Hcp ZpÀ_eamb £mchpw 

AXnsâ kwtbmPnX BknUpamWv.

	� _^À tijnbpw _^À kqNnIbpw pH 
Bbn 1 enäÀ _^À emb\nbnÂ tNÀ¯ 
BknUnsâtbm £mc¯nsâtbm {Kman\v 

Xpeyamb F®ambn \nÀhNn¡s¸Sp¶p. 

β= dB
d(pH)

	� �sl³tUgvk¬ lmÊÂ _mÂ v̈ 

kahmIyw BknUv _^dn\mbpÅ 

⇒ + pH =  pK log [ehWw]
[A¾w]a

£mc _^dn\mbpÅ

⇒ +pOH = pK log [ehWw]
[£mcw]b

	� iàamb £mc¯nsâbpw ZpÀ_eamb 

BknUnsâbpw D¸nsâ PehntÇjWw

K .K =Kh a w

pH = 7 + 1
2 pK  log C.a + 1

2
	� iàamb BknUnsâbpw ZpÀ_eamb 

£mc¯nsâ D¸nsâ PehntÇjWw

    K .K =Kh b w

pH = 7 - 1
2  pK  1

2  log C.b −

	� ZpÀ_eamb BknUnsâ ZpÀ_eamb 

£mc¯nsâ D¸nsâ PehntÇjWw

	 K .K .K =Ka b h w

pH = 7 + 1
2  pK  pKa b−1

2 .

	� Hcp kwbpà¯nsâ ebn¡p¶ DÂ¸¶ 
s¯ \nÀhNn¨ncn¡p¶Xv LSI AtbmWp 
IfpsS tamfmÀ km{µXbpsS DÂ¸¶amWv. 
Hmtcm¶pw kaXpenXamb k´penX ka 
hmIy¯nÂ Imcy£aambn AXnsâ sskvä 
¡ntbmsa{SnIv tImsb^njnb³kv iàn 

bnte¡v DbÀ¯p¶p.
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icnbmb D¯cw sXcsªSp¡pI:

1.	 Ag C O2 2 4  sâ ]qcnX emb\nbnÂ Ag+  AtbmWpIfpsS km{µX 2.24 10 mol L-4 -1×  F¦nÂ 
Ag C O2 2 4  sâ tebXz KpW\^ew (NEET – 2017) 

a) 2.42 10-8× mol3L-3		  b) 2.66 10-12×  mol3L-3 

c) 4.5 10-11×  mol3L-3		  d) 5.619 × 10–12 mol3L-3

2.	 NaOH, HCl sâ hyXykvX AfhpIÄ hyXykvX km{µXIfpambn tNÀ v̄ C\n ]dbp¶ 

emb\nIÄ D≠m¡n. (NEET – 2018) 

i.	 60 anÃn M
10

HCl + 40anÃn M
10

 NaOH 	 ii.  55 anÃn M
10

HCl + 45 anÃn M
10

 NaOH

iii.	 75 anÃn M
5

HCl + 25anÃn M
5

 NaOH 	 iv.  100 anÃn M
10

HCl + 100 anÃn M
10

 NaOH

	 AhbnÂ GXmWv pH sâ aqeyw 1 \v Xpeyambncn¡pw? 

a) iv	 b) i	 c) ii	 d) iii

3.	 shÅ¯nÂ BaSO4 sâ embIX 298K \v 2.42 10 gL-3 -1×  BWvv. AXnÂ ebn¡p¶ DÂ¸¶¯nsâ 
Ksp( )  sâ aqeyw (NEET -2018). (tamfmÀ BaSO =233g mol4

-1 )

a) 1.08 10 mol L-14 2 -2× 		  b)1.08 10 mol L-12 2 -2×

c) 1.08 10 mol L-10 2 -2× 		  d) 1.08 10 mol L-8 2 -2×

4.	  Ca(OH)2  ]qcnX emb\nbpsS pH sâ aqeyw 9 F¦nÂ Ca(OH)2  sâ ebn¡p¶ DÂ¸¶w 

( )spK  bpsS aqeyw 

a) 0.5 10-15× 		  b) 0.25 10-10×

c) 0.125 10-15× 		  d) 0.5 10-10×

5.	 H O2 , HF  t{_m¬ÌUv BknUpIfpsS kwtbmPnX ASnØm\w 

a) bYm{Iaw OH-, H2 FH+ 
	 b) bYm{Iaw H O and F , respectively3

+ -, H O and F , respectively3
+ -

c) bYm{Iaw OH  and F , respectively- -, OH  and F , respectively- -		  d) bYm{Iaw H O and H F , respectively3 2
++, H O and H F , respectively3 2

++

6.	 CXnÂ GXmWv t_knKv _^À? 

a) 50 anÃn 0.1M NaOH+25 anÃn 0.1M CH COOH3

b) 100 anÃn 0.1M CH COOH+100 anÃn 0.1M N H OH3                                                                                         4

c) 100 anÃn 0.1M HCl+200 anÃn 0.1M NH OH4

d) 100 anÃn  0.1M HCl+100 anÃn 0.1M NaOH

 aqey\nÀ®bw
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7.	 C\n ]dbp¶hbnÂ GXmWv eqbnkv ASn¯dbmbn {]hÀ¯n¡m³ km[yXbpÅ v̂fqtdm 

kwbpà§Ä?�  (NEET – 2016)
a) BF3	 b) PF3	 c) CF4	 d) SiF4

8.	 ChbnÂ GXmWv eqbnkv £mcambn {]hÀ¯n¡m³ km[yXbnÃm¯Xv? 
a) BF3	 b) PF3	 c) CO	 d) F–

9.	 tkmUnbw t^mÀamäv, A\nen\nbw t¢mssdUv, s]m«mkyw kbss\Uv F¶nhbpsS Peob 

emb\nIÄ bYm{Iaw

a) A¾ KpWw, A¾w KpWw, £mc KpWw 	 b) £mc KpWw, A¾ KpWw, £mc KpWw

c) £mc KpWw, DZmkoXw, £mc KpWw	 d) Chsbm¶paÃ

10.	0.10 M Peob ]ncnUnÂ emb\nbnÂ ]ncnUn\nbw Atbm¬ (C H N)5 5  cq]s¸Sp¶ ]ncnUnÂ 
(C H NH)5 5  sâ X³am{XIfpsS iXam\w (C5H5N sâ Kb = 1.7×10-9).

a) 0.006%	 b) 0.013%	 c) 0.77%	 d) 1.6%

11.	pH 1,2, 3 Df aq¶v BknUv emb\nIfpsS Xpey Afhv Hcp ]m{X¯nÂ IeÀ¯nbncn¡p¶p. 

an{inX¯nse H+  Atbm¬ km{µX F´mbncn¡pw? 
a) 3.7 10-2× 	 b) 10-6 	 c) 0.111	 d) Chsbm¶paÃ

12.	0.1 M NaCl emb\nbnÂ 1.6 10-10×  tebXz KpW^eapÅ AgCl (s)  sâ embIX 

a) 1.26  10 M-5× 	 b) 1.6 10 M-9× 	 c) 1.6 10 M-11× 	 d) ]qPyw

13.	seUv AtbmssUUnsâ ebn¡p¶ DÂ¸¶w 3.2 10-8× , F¦nÂ AXnsâ tebXzw 

a) 2×10-3M	 b) 4 10 M-4× 	 c) 1.6 10 M-5× 	 d) 1.8 10 M-5×

14.	MY and NY3 , ,MY and NY3 ,F¶nh ebn¡m¯ ehW§fpw. apdnbpsS Xm]\nebnÂ  6.2 10-13×  sâ F¶v Xpey 

Ksp  aqey§fpÅXmWv. MY and NY3 , ,MY and NY3 , F¶nhbpambn _Ôs¸«v GXv {]kvXmh\ icnbmIpw

a)	 ip²amb shÅt¯¡mÄ 0.5M KY emWv MY and NY3 , ,MY and NY3 , F¶o ehW§Ä IqSpXÂ 

ebn¡p¶Xv 

b)	 MY and NY3 , ,MY and NY3 , F¶nhbpsS kkvs]³j\nte¡v KY  bpsS ehWw tNÀ¡p¶Xv AhbpsS 

tebXzs¯ _m[n¡nÃ

c)	 shÅ¯nÂ MY and NY3 , ,MY and NY3 ,F¶nhbpsS tamfmÀ tebXz§Ä kam\amWv

d)	 shÅ¯nÂ MY  bpsS tamfmÀ tebXzw NY3  t\¡mÄ IpdhmWv.

15.	Xpey hym]vXapÅ 0.1M NaOH , 0.01M HCl Iq«ntNÀ¯mÂ D≠mIp¶ emb\nbpsS pH 
aqeyw F´mWv? 
a) 2.0	 b) 3	 c) 7.0	 d) 12.65

16.	hocyw Ipdª A¾¯nsâ Øncm¦w 1 10-3×  pH = 4, D]tbmKn v̈ Hcp _^À emb\n 
X¿mdm¡p¶Xn\v A¾w/D v̧ A\p]mXw Bbncn¡Ww.

a) 4:3	 b) 3:4	 c) 10:1	 d) 1:10 
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17. 10 M KOH-5  emb\nbnse pH sâ aqeyw 

a) 9	 b) 5	 c) 19	 d) Chsbm¶paÃ 

18.	H PO2 4
-  sâ kwtbmPnX £mcw  

a) PO4
3−	 b) P O2 5 	 c) H3PO4	 d) HPO

4

2-

19.	C\n¸dbp¶hbnÂ GXmWv temdn t{_m¬sÌUv A¾ambpw, £mcambpw {]hÀ¯n¡m³ 

IgnbpI? 

a) HCl 	 b) SO4
2− 	 c) HPO4

2−	 d) Br-

20.	Peob emb\nbpsS pH]qPyamWv F¦nÂ B emb\n 

a) sNdpXmbn AknUnIv     b) iàambn AknUnIv    c) \yq{SÂ     d) £mcw 

21.	hocyw Ipdª A¾hpw AXnsâ ehW§fpw AS§nb _^À emb\nbnse ssl{UP³ 

Atbm¬ km{µX \ÂIp¶Xv 

a) [H ]=
K [A¾w]

[ehWw]
+ a  b) [H ]= K [ehWw]+

a   c) [H ]=K [A¾w]+
a     d) [H ]=

K [ehWw]
[A¾w]

+ a

22.	AtamWnbw Aktäänsâ ]ehntÇjW¯n\v C\n¸dbp¶hbnÂ GXmWv icn? 

a) h = 
K
C

h 	 b) h = 
K
K

a

b

	 c) w

a b

K
h = 

K .K
	 d) h = 

K .K
K
a b

w

23.	 NH OH4  sâ Untkmkntbj³ Øncm¦w 1.8 10
-5×  F¦nÂ NH Cl4  sâ PehntÇjW 

Øncm¦w 

a) 1.8 10-19× 	 b) 5.55310-10	 c) 5.55 10-5× 	 d) 1.80 10-5×

C\n¸dbp¶ tNmZy§Ä¡v D¯cw FgpXpI:

1.	 eqbnkv A¾§fpw, £mc§fpw F´mWv Hmtcm¶n\pw c≠v DZmlcWw FgpXpI. 

2.	 A¾§fpsSbpw, £mc§fpsSbpw t{_m¬ÌUv Bibs¯ Ipdn v̈ FgpXpI. 

3.	 Peob emb\nbnÂ C\n¸dbp¶ {]XnIcW¯n\mbn kwtbmPnX A¾ £mc tPmUn Xncn¨dnbpI

 	

i)HS  (aq) + HF F (aq) + H S(aq)           ii) HPO  + SO- -
2 4

2-
 33

2-
4

3-
3

-

4
+

3
2-

3 3
-

PO  + HSO
iii)NH  + CO NH  + HCO





4.	 t{_m¬sÌUv temdn kn²m´¯nsâ ASnØm\¯nÂ HClO4 X³am{XIfpsS AknUnIv 

kz`mh¯n\v ImcWw ]dbpI AXnsâ kwtbmPnX £mcs¯ Xncn¨dnbpI. 

5.	 CuSO4  emb\nbnÂ Peob AtamWnb tNÀ¡pt¼mÄ emb\n amdp¶p. sS{Smans\tIm¸À (II)  
[Cu(H O) ] +4NH (aq) [Cu(NH ) ]2 4 (aq)

2+
3 3 4 (aq)

2+
  CSbnÂ H O2 , NH3  CbnÂ GXmWv iàamb 

eqbnkv £mcw. 

6.	 Pe km¼nfnse sslt{UmIvsskUv AtbmWnsâ km{µX 2.5 10 M-6× . BsW¶v Is≠¯n 

emb\nbpsS kz`mhw Xncn¨dnbpI. 
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7.	 Hcp em_v AknÌâ v 25 Co  Xm]\nebnÂ HCl  hmXI¯nsâ Afhv tNÀ v̄ Hcp emb\n 

X¿mdm¡n B emb\n AknUnIv BtWm, £mcamtWm \yq{SÂ BtWm. 
8.	 0.04 M HNO3 emb\nbpsS pH aqeyw ImWpI.
9.	 tebXz KpW\^ew \nÀh¨n¡pI 
10.	Pe¯nsâ AtbmWnIv DÂ¸¶w \nÀÆNn¡pI dqw Xm]\nebnÂ AXnsâ aqeyw ImWpI. 
11.	s]mXp Atbm¬ {]`mhw Hcp DZmlcW klnXw hniZoIcn¡pI 
12.	HmÌvhmÄUnsâ t\À¸n¡Â \nba¯n\mbn Hcp FIvkv{]j³ FgpXpI 

13.	pH \nÀh¨n¡pI

14.	1.5310-3M Ba (OH)
2
 emb\nbpsS pH aqeyw IW¡m¡pI 

15.	50anÃn hym]vXapÅ 0.025M KOH  emb\nbpS³ 50anÃn hym]vXapÅ 0.05M HNO3  emb\n 

tNÀ¡p¶p. ^eambpmIp¶ emb\nbpsS pH IW¡m¡pI. 

16.	HCN sâ K
a
 bpsS aqeyw 10-9 . F¦nÂ 0.4M HCN emb\nbnÂ pH sâ aqeyw F{X? 

17.	0.1 M AtamWnbw Aktääv emb\nbnÂ PehntÇjW \nc¡v, pH aqeyw ImWpI.  
K =K =1.8 10a b

-5×  F¶v sImSp¯ncn¡p¶p.

18.	hocyw Ipdª £mc¯ntâbpw, iàamb BknUnsâbpw ehW¯nsâ PehntÇjW¯nsâ 

ØncXbv¡pw Kn{Kn¡pw gcp ]Z{]tbmKw FgpXpI.

19.	 Ag CrO2 4  sâ tebXz KpW\^ew 1 10-12× . BWv. 0.01M AgNO3  emb\nbnÂ Ag CrO2 4  sâ 

embIX F´mWv? 

20.	Ca (PO )3 4 2  sâ tebXz KpW\^e¯nsâ ]Z{]tbmKs¯ FgpXpI

21.	 CaF2(s) s\ shÅ¯nÂ ebn¸n v̈ X¿mdm¡nb Hcp ]qcnX emb\nbnÂ [Ca ]=3.3 10 M
2+ -4×  

F¦nÂ CaF2  sâ Ksp  aqeyw F´mWv?

22.	 AgCl  Â Ksp  aqeyw 1 8 10 10. × − . F¦nÂ 1 M AgNO3  emb\nbnÂ tamfmÀ embIX IW¡m¡pI

23.	 Ag2 CrO4knÂhÀ t{Imtaänsâ Hcp {]tXyI ]qcnX emb\n Xmsg]dbp¶ KmVX DÅXmWv  
[CrO ] =4.4 10 M.4

2 -4- ×  Ag CrO2 4  sâ Ksp  bpsS aqeyw F´mWv?

24.	Hg Cl .2 2  sâ tebXz KpW^e¯nsâ ]Z{]tbmKw FgpXpI

25.	Ag CrO2 4  sâ Ksp  = 1.1 10
-12× .  BWv. 0.1M K CrO2 4  emb\nbnÂ Ag CrO

2 4  sâ embIX 

F v́.
26.	0.1M b(NO3)2 sâ 0.150L Dw 0.2 M NaCl  sâ 0.100L Dw K (PbCl )=1.2 10 .sp 2

-5×  emb\nIsf 

 an{inXam¡pt¼mÄ Ah£n]vXw DmIptam?

27.	Al(OH)3  sâ Ksp  bpsS aqeyw 1 10 M-15× .  NH Cl4 , NH OH4  _^À emb\nIsf tNÀ¡pt¼mÄ 

pH sâ GXv aqey¯nemWv 1.0 10 M Al-3 3+×  Ah£n]vXapm¡p¶Xv?
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_^dpIfpw ]nF¨pw

	  

L«w – 1 
{_kÀ Xpd¶v \ÂInb URL ≠ssS¸p sN¿pI. (AsÃ¦nÂ) QR ≠tImUv kvIm³ sN¿pI. Nn{X¯nÂ 

ImWn¨ncn¡p¶Xp t]mse \n§Ä¡v Hcp sh_vt]Pv ImWm³ Ignbpw. 
L«w – 2 
Ct¸mÄ \n§Ä Hcp Aane £mc kwtbmP\s¯bpw (t_mIvkv 1) AXnsâ ehWs¯bpw (t_mIvkv 2) sXcsª 

Sp¡pI Cu _^dnsâ Bhiyamb KmVXsbbpw (t_mIvkv 3) hym]vXs¯bpw (t_mIvkv 4) sXcsªSp¡pI 
L«w – 3
\nÀ½n¨ _^dnsâ pH Af¡p¶Xn\v pH aoädnse C³tkÀ«v t{]m_v (t_mIvkv 5) ¢n¡p sN¿pI. Ct¸mÄ pH 

aoäÀ pH. Afhp ImWn¡p¶p. AXn\ptijw dnaqhv t{]m_v D]tbmKn v̈ (t_mIvkv 5) t{]m_v \o¡w sN¿pI. 

L«w – 4
Ct¸mÄ \ap¡v KmVXbpsSbpw hym]vX¯nsâbpw Afhv amdpt¼mÄ pH amdp¶Xv \ap¡v ImWmw. 

Cu D]IcWw D]tbmKn¡p¶ 
XneqsS \n§Ä¡v Hcp _^dn 
sâ X¿mdm¡Â AXnsâ pH aqey 

§Ä I≠dnbm\pw km[n¡pw

URL Â te¡v t]mhpI 
http://pages.uoregon.edu/
tgreenbo/pHbuffer20.html 
AsÃ¦nÂ heXp hi¯pÅ 
QR tImUv kvtI³ sN¿pI

sF.kn.Sn tImÀWÀ
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]T\ e£y§Ä

Cu bqWnäv ]Tn¨tijw hnZymÀ°nIÄ¡v 

Ignbpw 
	� sshZypX hntÇjW ]cnlmc¯nsâ 

NmeIX Xncn¨dnbm³ 
	� {]Xntcm[w, NmeIX, Xpey NmeIX, tam 

fmÀ NmeIX \nÀhNn¡m\mIpw 
	� GIm{KXtbmsS NmeIXbpsS hyXymkw 

hniZoIcn¡m\mIpw 
	� ZpÀ_eamb CeIvt{Smsseänsâ Nme 

IX A\´ambn ebn¸n¡pt¼mÄ IW¡p 
Iq«m³ tImÄdmjv \nbaw {]tbmKn 

¡m³ Ignbpw.  
	� Hcp CeIvt{SmsIan¡Â skÂ hnhcn¡pI 
	� �Hcp CeIvt{SmsIan¡Â skÃpw CeIvt{Sm 

sseänIv skÃpw X½nÂ thÀXncn¡pI

	� IUPAC skÂ s\mt«j³ D]tbmKn v̈ Hcp 

KmÂh\nIv skÃns\ {]Xn\n[oIcn¡p¶p 
	� �E

skÂ I≠p]nSn¡p¶Xn\v t\¬Ìv kahmIy 

¯nsâ A\pam\w D]tbmKn¡p¶p. 
	� �̂ mcsUbpsS sshZypXhntÇjvW \nbaw 

\nÀÆNn¡m³ 
	� �_mädnIfpsS \nÀ½mWw hnhcn¡m³ 
	� �teml\mi\w Hcp CeIvt{Sm sIan¡Â 

{]{Inbbmbn hniZoIcn¡m³.

sshZypX 

ckX{´w

bqWnäv

9

hmÄXÀ slÀa³ t\¬Ìv

At±lw Hcp PÀ½³ ckX{´Ú\mbn 

cp¶p. IqSmsX At±lw Xm]KXnIw,  

`uXnI ckX{´w sshZypX ckX{´w 

JcmhØ ckX{´w F¶nhbnepw  

{]hÀ¯n¨ncp¶p. At±l¯nsâ Xm] 

kn²m´ cq]oIcWw Xm] sshZy 

imkv{X¯nsâ aq¶mas¯ \nba¯n\v 

hgnsbmcp¡n 1920 Â ckX{´¯n\pÅ 

t\m_Â k½m\w At±l¯n\p e`n¨p. 

AtbmWnsâ XpÃyaÃm¯ km{µXIfmÂ  

DÂ]mZn¸n¡s¸Sp¶ sshZypX tijn¡v  

th≠n t\¬Ìv kahmIyw hnIkn¸ns¨ 

Sp¡p¶Xnepw At±lw Adnbs¸Sp¶p. 

skÂ ^nkntbmfPnbnepw \yqtdm_

tbmfPnbnepw At±l¯nsâ kahmIyw 

hym]Iambn D]tbmKn¡s¸Sp¶p.
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BapJw

\½psS PohnX¯neqsS ]e hkvXp¡fpw R§Ä I≠dnbp¶p, Ah sshZypX NmeIXsb 
ASnØm\am¡n NmeI§Ä, AÀ²NmeI§Ä, sshZypX {]hml \ntcm[nIÄ F¶nhbmbn Xcw 
Xncn¡mw. sshZypXnsb Hcp Øe¯p \n¶pw asämcp Øet¯¡v sIm≠pt]mIm³ sN¼v, Aepan\nbw  
apXemb NmeI§fpw sshZypX {]hml\ntcm[ hkvXp¡fmb ]n.hnkn _m¡sseäv XpS§nbh 
kzn¨n\pw kÀIyq«v t_mÀUn\pw D]tbmKn¡p¶p. sshZyptXmÀÖw F§s\bmWv krjvSn¡p¶Xv 
F¶v \n§Ä¡dnbmtam? H¶mas¯ Xm]sshZy imkv{X \nbaaa\pkcn v̈ DuÀÖw krjvSn¡mt\m, 
\in¸n¡mt\m IgnbpIbnÃ, ]s£ Hcp cq]¯nepÅ DuÀÖs¯ asämcp cq]¯ntebv¡v  
]cnhÀ¯\w sN¿m³ Ignbpw. F¶Xv \ap¡dnbmw sshZypX DuÀÖs¯ ]pXpXmbn krjvSn¡m³ 
\ap¡p IgnbpIbnÃ. F¶mÂ ]eXc¯nepÅ kutcmÀÖw, Imäv DuÀÖw ssäUÂ DuÀÖw 
XpS§nbhsb sshZyptXmÀÖam¡n amäp¶Xn\p Ignbpw. F§s\sb¶mÂ sshZypX skÃpIfnÂ 
cmtkmÀÖs¯ sshZyptXmÀÖam¡n amäp¶Xp t]mse _mädn IfnÃm¯ Hcp B[p\nI 
kmt¦XnI temIs¯ \ap¡v k¦Â]n¡pI F¶Xv Akm²yamWv. AXn\mÂ C¯c¯nepÅ 
DuÀÖ ]cnhÀ¯\¯n\v ]n¶nse XXz§Ä Adntb≠Xv {][m\amWv. sshZyptXmÀÖ 
KXmKXs¯ Ipdn¨pw sshZypX cmk]cnhÀ¯\s¯ Ipdn¨pw ]Tn¡p¶ ckX{´¯nsâ imJsb 
sshZypX ckX{´w F¶p ]dbp¶p. sshZypX cmk{]Xn{]hÀ¯\w F¶Xv dntUmIvkv {]Xn{]
hÀ¯\§fmWv. IqSmsX CXnÂ Hcp hkvXphnÂ \n¶v asäm¶nte¡v CeIvt{SmWnsâ ssIamäw 

DÄs¸Sp¶p. 
Cu bqWnänÂ sshZypX NmeIs¯ Ipdn¨pw _mädnbpsS \nÀ½mWs¯ Ipdn¨pw sshZypX 

DuÀÖ {]Xn{]hÀ¯\¯nÂ DÄs¸Sp¶ sXÀtamssU\manIv XXz§sf Ipdn¨pw \½Ä ]Tn¡p¶p. 

9.1 CeIvt{SmsseänIv emb\nbnse NmeIX

tkmUnbw t¢mssdUv, s]m«mkyw t¢mssdUv XpS§nb 
CeIvt{SmsseänIv emb\nsb Pewt]mepÅ embI¯nÂ ebn 
¸n¡pt¼mÄ AXv ]qÀ®ambpw hnLSn v̈ t]mknäohv s\K 
äohv AtbmWpIfmbn amäs¸Sp¶Xv. \½Ä CXn\p apt¼ ]Tn¨ 
XmWv. sshZypX hntÇjW emb\nbnÂ sshZypXn {]tbmKn 
¡pt¼mÄ emb\nbnÂ  AS§nbncn¡p¶ NmÀÖp hln¡p¶ 
AtbmWpIÄ Hcp CeIvt{SmUnÂ \n¶v asämcp CeIvt{Sm 
Unte¡v {]hln¡p¶p. sshZypX hntÇjW emb\nbpsS 
NmeIX Af¡p¶Xv NmeIX skÂ D]tbmKn¨mWv.

Hcp NmeIX skÃnÂ c≠v CeIvt{SmUpIÄ sshZypX hntÇ 

jW emb\nbnÂ ap§n ImWs¸Sp¶p. CXv Hmansâ \nbaw  

A\pkcn¡p¶ teml NmeI§sf t]mse AXmbXv  Øncamb  

Xm]\nebnÂ skÃneqsS HgpIp¶ sshZypX[mc (I) skÃnepS 

\ofw thmÄt«Pn\v (V) t\À A\p]mXnIamWv. 

i.e., I  Vα  (AsÃ¦nÂ) I = V
R

  V = IR ⇒ � .....(9.1)

‘R’ F¶Xv Hmw (Ω) bqWnänÂ emb\nbpsS {]Xntcm[w
{]Xntcm[w F¶Xv Hcp skÂ AXneqsSbpÅ sshZypX 

{]hml¯n\v \ÂIp¶ XSÊw. 

¹män\w
CeIvt{SmUv
-A

CeIvt{SmsseänIv 
emb\n

Nn{Xw 9.1 NmeIX skÂ
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{]Xntcm[tijn ( )ρ  
sshZypXhntÇjW emb\n X½nÂ ]cnanXs¸Sp¯nbncn¡p¶ Hcp NmeIX skÂ \ap¡v ]cn 

KWn¡mw. tOZXe]c¸fhv Gcnb (A) DÅ c≠v CeIvt{SmUpIfpw ‘l ’. AIew sIm≠v thÀXncn 
¡p¶p. teml NmeI§Ä t]mse A¯cw Hcp sshZypXhntÇjW emb\nbpsS {]Xntcm[hpw 

t\cn«v A\p]mXnIamWv. \ofw (l ) tOZXe]c¸fhv (A) bv¡v hn]coX A\p]mX¯nemWv. 

	

R  
A

R =  
A

 

α

ρ

l

l
� (9.2)

ρ A\p]mX Øncm¦w (hninjvS {]Xntcm[w) F¶p hnfn¡p¶p. CXv CeIvt{Smsseänsâ 

kz`mhs¯ B{ibn¨ncn¡p¶p. 
l
A

 1 m-1= ,  F¶mÂ, ρ = R. hninjvS {]Xntcm[w (sdknÌnhnän) F¶Xv Hcp aoäÀ \ofhpw 

Hcp NXpc{i aoäÀ tOZXe ]c¸fhpapÅ hkvXphnsâ {]Xntcm[amWv. A\p]mXw l
A







 F¶Xv 

skÂØncm¦w F¶p ]dbp¶p. A\p]mX Øncm¦¯nsâ bqWnäv HwaoäÀ (Ωm).

NmeIX
{]Xntcm[s¯¡mfpw NmeIX D]tbmKn¡p¶Xv IqSpXÂ kuIcy{]ZamWv. {]Xntcm[¯nsâ 

hypÂ{IaamWv 1
R( )  Hcp CeIvt{SmfnänIv emb\nbpsS NmeIX. CXnsâ SI bqWnämWv (S) .

C = 1
R

� ..... (9.3)

(9.2) Â \n¶v R sâ hnesb (9.3) Â R \p ]Icw FgpXpI

⇒  i.e., C = 1 . A
ρ l � .....(9.4)

A\p]mXØncm¦w (sdknÌnhnän) bpsS hypÂ{Ia 

amWv 1
ρ( )  NmeIX AsÃ¦nÂ hninjvS NmeIX CXns\ 

{Ko¡v NnÓamb κappa (Im¸m) D]tbmKn v̈ kqNn¸n¡p¶p.

  = C

1
ρ

κ⇒ .  
A

                                              l





......( . )9 5

]Icambn    = κ sb (9.4) Â FgpXpI

 A = 1ao ,  = 1ao2 l ; F¶mÂ κ = C.
hninjvS NmeIX F¶Xv Hcp bqWnäv L\AfhpÅ Hcp CeIvt{Smsseäv emb\nbnse Hcp 

Iyq_nsâ NmeIX hninjvS NmeIXbpsS SI bqWnäv Sm-1  BWv.

DZmlcWw 

Hcp NmeIX skÃn\v c≠v ¹män\w CeIvt{SmUpIÄ 1.5 skâoaoäÀ AIew sIm≠v thÀXncn 

¨ncn¡p¶p. Hmtcm CeIvt{SmUnsâbpw t{Imkv sk£WÂ hnkvXoÀ®w 4.5 NXpc{i.skâo aoäÀ.  

bpsS bqWnäv  

= 1 .
A

1
ohm

. m
m

ohm m =mho m

2

-1 -1 -

κ

κ
R

l 





= 11 -1(AsÃ¦nÂ)Sm

Nn{Xw 9.2 Hcp CeIvt{SmsseänIv 

emb\nbnse Hcp Iyq_nsâ NmeIX

1m

1m

1m

CeIvt{SmsseänIv
emb\n
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Cu skÂ D]tbmKn v̈ 0.5 N CeIvt{Smsseän§v emb\nbpsS {]Xntcm[w 15 Ω . BWv. F¦nÂ 

emb\nbpsS hninjvS NmeIX I≠p]nSn¡pI. 

D¯cw

           

κ = 1
R A

                                       l l





= 1 5. sk.ao = 1.5 10 ao

 = 1
15

m
m

               

-2

2

-
-

×

× ×
×

κ
Ω

1 5 10
4 5 10

2

4
.
.

   A = 4.5 sk.ao ao

   = 2.22 Sm                  

2 2

-1

-= ×4 5 10 4. ( )

                R = 15Ω

9.1.1 tamfmÀ NmeIX ( )mΛ
hyXykvX km{µXIfpÅ emb\nbnÂ hyXykvX Afhnepf CeIvt{Sm sseänIv Atbm¬kv 

ImWs¸Sp¶p. AhbpsS hninjvS NmeIXbpw hyXykvXamWv. AXn\mÂ Hcp ]pXnb tamfmÀ 

NmeIX ( )mΛ  F¶ Afhv AhXcn¸n¨p. 
bqWnäv AIe¯nÂ ØnXn sN¿p¶ bqWnäv tOZXe ]c¸fhpÅ c≠v CeIvt{SmUpIÄ¡nSbnÂ 

kq£n¨ncn¡p¶ Hcp tamÄ CeIvt{Smsseäv AS§nb V ao 3
hym]vXw emb\nbpsS NmeIXbmWv 

B emb\nbpsS tamfmÀ NmeIX ( )mΛ
1 m3  CeIvt{SmsseänIv emb\nbnse NmeIXsb hninjvS NmeIX K F¶p hnfn¡p¶p 

F¶Xv R§Ä Ct¸mÄ ]Tn¨p. AXn\mÂ apIfnÂ kqNn¸n¨V ao 3 emb\nbpsS ( )mΛ  Xmsg  

]dbp¶ ]Z{]tbmK¯mÂ \ÂIn. 

( ) =   VmΛ κ × 	�  .....(9.6)

\ap¡dnbmw samfmcnän (M) = 
(n)

(V in  ddm3)
eo\¯nsâ tamfpIfpsS F®w

emb\nbpsS Afhv

M
 mol  L-11 ( )AXn\mÂ Hcp tamfnse embI¯nÂ AS§nbncn¡p¶ emb\nbpsS Afhv

	

∴ ( )
(9.7) s\ (9.6) Â ]Icw FgpXpI 

 (V  = 10
M

mol m1 3
-3

)hym]vXw 1m bqWnänÂ3 - � .....(9.7)

	 ( . )9 6 (Sm ) 10
M

mol mm

-3-1
-1 -3⇒ = ×Λ κ

� .....(9.8)

apIfnepÅ _Ôw hninjvS NmeIXbpsS CeIvt{Smsseänsâ km{µXbpsSbpw ASnØm 

\¯nÂ tamfmÀ NmeIXsb \nÀÆNn¡p¶p.
DZmlcWw

25C.  Xm]\nebnÂ 0.025M  km{µXbpÅ t\À¯ ImÂjyw t¢mssdUv emb\nbpsS tamfmÀ 

NmeIXsb I≠p]nSn¡pI ImÂjyw t¢mssdUnsâ hninjvS NmeIX 12 04. .  10  Sm-2 -1×  

tamfmÀ NmeIX

	

(Sm ) 10
M

mol mm

-3-1
-1 3Λ = ×κ

=
(12.04 10 Sm 10 mol-2 -1 -3 -1× ×) mm

= 481.6 10 Sm

3

-5 2

( )

×
0 025.
mmol-1

ªÉÆÃ¯Ágï ªÁºÀPÀvÉ =
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kzbw hnebncp¯pI : 1

25C  Â 0.01M Peob KCl emb\nbnse tamfmÀ NmeIXsb I≠p]nSn¡pI 25C  Â 
KCl sâ hninjvS NmeIX 14 114 10 2. × - - Sm 1 . 

9.1.2 Xpey NmeIX ( )Λ
XpeyNmeIX F¶Xv Hcp ao3 AIe¯nÂ h¨n«pÅ c≠v CeIvt{SmUpIÄ¡v CSbnÂ ImW 

s¸Sp¶ Hcp {Kmw CeIvt{Smsseäv emb\nbnse 'V'3 hym]vXt¯mSp IqSnb emb\nbpsS NmeIXsb Xpey 

NmeIX F¶p ]dbp¶p.
XpeyNmeIXbv¡pw hninjvS NmeIXbv¡pw X½nepÅ _Ôw Xmsg sImSp¯ncn¡p¶p. 

	 Λ=  (Sm )  10  ( {Kmw Xpey)  m
N

-1 -3 -1 3κ ×
� .....(9..9)

F¦nÂ κ  F¶Xv hninjvSNmeIXbpw N F¶Xv CeIvt{Sm emb\nbpsS km{µXsb t\mÀamen 

änbnÂ {]ISn¸n¨ncn¡p¶p.  

kzbw hnebncp¯pI : 2

0.15N CeIvt{Smsseäv emb\nbpsS {]Xntcm[w 50 Ω. B emb\nbpsS hninjvS NmeIX 
2 4. . Sm-1  AtX CeIvt{SmsseänIv NmeIX skÃns\ sIm≠p Af¡s¸« 0.5 N km{µXtbmSp 

IqSnb AtX CeIvt{SmsseänIv emb\nbpsS {]Xntcm[w 480 Ω. F¦nÂ 0.5 N CeIvt{SmsseänIv 

emb\nbpsS XpeyNmeIX I≠p]nSn¡pI. X¶ncn¡p¶Xv 

	

1 2
-1

1 2

1 2

R 50                 R  480 
 = 2.4 Sm             = ?

N  = 0.15 N             N  = 0.5 N
κ κ

= Ω = Ω

	

Λ  = 
 (Sm )  10  ({Kmw XpeyambXv )  m

N
2

-3 -1 3-1κ × \ap¡dnbmw

       = 0.25  10  S ({Kmw XpeyambXv)   m-3 -1× 22

-4

 
                      = skÂ Øncm¦w

R

 = 5  10  

0 5.
κ

Λ × SSm  {Kmw XpeyambXv                                   2 -1 ∴
κ22

1

1

2
 = 

R
R

                                               

κ

                                            
R
R

    

2 1
1

2
κ κ= ×

                                                                              = 2.4 Sm   50 
480 

                

-1 × Ω
Ω

                                                                  = 0.25 Sm-1

9.1.3 sshZypX NmeIs¯ _m[n¡p¶ LSI§Ä 
embI¯nse hn]coX NmÀÖpÅ AtbmWpIÄ¡nSbnepÅ BIÀjWw IqSpt¼mÄ 

NmeIX Ipdbp¶p. 
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	z DbÀ¶ ssUCe{SnIv Øncm¦apÅ embIw emb\nbnÂ DbÀ¶ NmeIXsb ImWn¡p¶p. 
	z NmeIX aoUnb¯nsâ iym\Xbv¡v hn]coX A\p]mX¯nemWv. AXmbXv NmeIX  

hÀ²n¡pt¼mÄ iym\X Ipdbp¶p.  
	z Xm]\ne IqSpt¼mÄ CeIvt{SmsseänIv emb\nbpsS NmeIXbpw IqSp¶p. Xm]\ne IqSpt¼mÄ 

AtbmWpIfpsS KXntImÀÖw hÀ²n¡pIbpw hn]coX NmÀÖpÅ AtbmWpIÄ¡nSbnepÅ 

BIÀjW _ew IpdbpIbpw NmeIX IqSpIbpw sN¿p¶p.
	z Hcp emb\nbpsS t\À¸n¡Â hÀ²n¸n¡pt¼mÄ tamfmÀ NmeIX hÀ²n¡p¶p. CXn\p ImcWw 

iàamb CeIvt{SmsseänÂ AtbmWpIÄ¡nSbnepÅ BIÀjW_ew t\À¸n¡p¶Xn\\p 
kcn v̈ Ipdbp¶p. ZpÀ_eamb CeIvt{SmsseänÂ hnLS\¯nsâ Afhv t\À¸n¡p¶Xn\\p 

kcn v̈ hÀ²n¡p¶p. 

9.1.4 AtbmWnIv emb\nIfpsS NmeIX Af¡p¶p 	
hoävÌ¬ {_nUvPnsâ klmb¯mÂ 

sshZypX {]Xntcm[w IrXyambn I≠p]nSn¡p 
¶sX§s\sb¶v ̀ uXnIimkv{X {]mtbmKn 
I¯nÂ \n§Ä ]Tn¨p. hoävÌ¬ d_nUvPnsâ 
XXz¯n\SnØm\am¡nbmWv CXv {]hÀ¯n 
¡p¶Xv. AXpt]mse sshZypX hntÇjW  
emb\nbpsS NmeIX hoävÌ¬ {_nUvPnsâ  
klmb¯mÂ I≠p]nSn¡mw. CXnÂ Hcp {]Xn 
tcm[¯n\p ]Icw NmeIX Adntb≠ ssh 
ZypXhntÇjW emb\n \nd¨ NmeIX skÂ 

LSn¸n¨ncn¡p¶p. 
Hcp teml hbdnsâ hninjvS {]Xntcm[w 

I≠p]nSn¡m³ t\À[mc sshZypXn DC D]
tbmKn¡p¶p. ChnsS t\À[mcm sshZypXn 
NmeIX skÃp hgnbmbn IS¯nhnSpt¼mÄ 
skÃnÂ FSp¯n«pÅ emb\nsb sshZypX 
hntÇjW¯ntebv¡v \bn¡pw. AXn\mÂ 
sshZypX hntijW¯ns\ XSbp¶Xn\mbn 

AC sshZypXt{imXÊv D]tbmKn¡p¶p. 
hnävk¬ {_nUvPv D≠m¡nbncn¡p¶Xv 

P, Q, a F¶dnbs¸Sp¶ {]Xntcm[§fpw, 

ØncaÃm¯ {]Xntcm[w S Dw NmeIX 
skÂ (sshZypX hntÇjW emb\nbpsS {]

Xntcm[w R Fs¶Sp¯ncn¡p¶p) Nn{Xw 9.3. 
ImWn¨ncn¡p¶Xp t]mse AC DdhnSs¯ 

(550 Hz to 5 KHz) kwKaØm\amb A bv¡pw C bv¡pw CSbnÂ _Ôn¸n¨ncn¡p¶p. ‘B’, ‘D’ 
kwKaØm\§Ä¡nSbnÂ A\ptbmPyamb Hcp UnäIvSÀ E (sSent^m¬ CbÀ]okv t]mepÅh) 

_Ôn¸n¡pI. 
Cu ]mew kwXpe\amIp¶Xp hsc thcnb_nÄ sdUnÌvâkv ‘S’ {IaoIcn¡pI. Cu AhØ 

bnÂ UnäIvSdneqsS sshZypXn Hgp¡nÃ. 
kaoIrX AhØbnÂ,  

	

P
Q  = R

S
R = P

Q  S ∴ ×
� .....(9.10)

PeXm]Øm]n

E

P Q

S

AC DdhnSw

CeIvt{SmsseänIv
emb\n
({]Xntcm[w = R)

A

B

C

D
NmeIX skÂ

Nn{Xw 9.3 hoävÌ¬ {_nUvPv kÀIyq«nse 
NmeIX skÃnsâ kvIoamänIv Ub{Kmw
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Adnbs¸Sp¶ {]Xntcm[ aqÃy§fmb P, Q kwXpe\mhØbnepÅ 'S' sâ aqeys¯bpw (9.10) 
kaoIcWw D]tbmKn v̈ CeIvt{SmsseänIv emb\n (R) sâ {]Xntcm[w IW¡m¡p¶p.

NmeIX I≠p]nSn¡p¶ coXn

Hcp CeIvt{Smsseänsâ hninjvS NmeIX AsÃ¦nÂ NmeIX {]Xntcm[¯nsâ aqey¯nÂ  

\n¶v Xmsg]dbp¶ kaoIcW¯nÂ \n¶v I≠p]nSn¡mw. 

κ = 1
R

 
A

                                           l





                                                  [ kaoIcWwQ        9.5]

ChnsS skÂ Øncm¦w l
A

 bpsS aqeyw \nÀ½mXmhmWv \ÂIp¶Xv. skÂ Øncm¦w I≠p]nSn 

¡p¶Xn\mbn NmeIX IrXyambn I≠p]nSn¡s¸«n«pÅ hyXykvX KmVXbpÅ KCl  emb\nIfmWv 

D]tbmKn¡p¶Xv . 

DZmlcWw 
0.1M KCl  emb\nsb D]tbmKn v̈ I≠p]nSn¡s¸« NmeIX skÃnsâ {]Xntcm[w 190 Ω 

( -10.1M KCl is 1.3 Sm ) sâ hninjvS NmeIX aqeyw 
-10.1M KCl is 1.3 Sm ). AtX skÃnÂ 0.003M km{µXbpÅ tkmUnbw 

t¢mssdUv emb\nsb \ndbv¡pt¼mÄ I≠p]nSn¡s¸« {]Xntcm[w 6.3KΩ. BIp¶p. CXp c≠pw Hcp  
\nÝnX Xm]\nebnÂ I≠p]nSn¡s¸« AfhpIfmWv. tkmUnbw t¢mssdUv emb\nbpsS hninjvS 

NmeIXbpw tamfmÀ NmeIXbpw I≠p]nSn¡pI.

X¶n«pÅh 
κ

κ

 = 1.3 Sm  ( 0.1M KCl emb\n) 
R = 190 

A
 .

-1

Ω
l





=   R = (1.3 Sm  (190 ) 

                     = 247 m

-1

-1

) Ω

κ(NaCl
(NaClR

 
A

           = 1
6.3 K

 (247 m    -1

)
)

)

= 





1 l

Ω
                                                            6.3K  = 6.3  10

           = 39.2  10  Sm

3

-3 -1

Ω ×

×

Ω

Λ
m

-1

 = 
  10  mol  m

 M 

        = 
39.2  10  (Sm )  10

-3 3

-3 -1

κ ×

× × --3 3

-3 2 -1

 (mol m

0.003

 = 13.04  10  Sm  mol

-1

m

)

Λ ×

9.2 KmVXbv¡\pkcn¨v tamfmÀ NmeIXbnÂ D≠mIp¶ hyXnbm\w 
{^o{Un¡v tImlvdjv hyXykvX km{µXbpÅ hyXykvX CeIvt{SmsseäpIfpsS tamfmÀ 

NmeIXsb Ipdn v̈ ]Tn¨p. Hcp sshZypX hntjW emb\nbpsS t\À¸n¡Â hÀ²n¸n¡pt¼mÄ 
tamfmÀ NmeIXbpw hÀ²n¡p¶Xmbn At±lw \nco£n¨p. A¯csamcp ]co£W ̂ e§Ä C\n 

¸dbp¶ ]«nIbnÂ t\m¡n a\Ênem¡mw.  
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km{µX 

 (M)
tamfmÂ NmeIX ( 10 Sm  mol-3 2 -1× )

NaCl KCl HCl

0.1 10.674 12.896 39.132

0.01 11.851 14.127 41.20

0.0001 12.374 14.695 42.136

taÂ¸dª A¯cw ̂ e§fpsS ASnØm\¯nÂ tamfmÀ NmeIX ( )Λm  \pw CeIvt{Smsse 

änIv emb\nbpsS km{µX (C)bv¡pw CSbnepÅ \nco£W]camb Hcp _Ôs¯ tImÄdmjv sIm≠p 

h¶p. 
	 Λ Λm m  - k C=  � .....(9.11)

apIfnepÅ kahmIyw y = mx + c . F¶ cq]¯nÂ Hcp t\ÀtcJsb {]Xn\n[oIcn¡p¶p. 

AXn\mÂ Λm  Vs C  Hcp t\ÀtcJsb \ÂIp¶p. CXnsâ Ncnhv –k bpw, CâÀsk]väv y bpw, Λm


, Λm
  F¶Xv ]cnanXs¸Sp¯p¶ tamfmÀ NmeIXsb¶p hnfn¡p¶p. AXmbXv tamfmÀ NmeIX 

hfsc t\À¸n¨ emb\nbpsS ]cnanXn aqeys¯ kao]n¡p¶p. 

Nn{Xw 9.4 Â KCl, NaCl  apX 
emb hocyw IqSnb CeIvt{Smsseäp 

IfpsS, Λm  Vs C , {Km v̂ hcbv 
¡pt¼mÄ Hcp t\ÀtcJ \ÂIp¶p.  
F¶mÂ hocyw Ipdª CeIvt{Sm 
sseäpIfpsS {Km v̂ hcbv¡pt¼mÄ 
t\ÀtcJ In«p¶nÃ F¶pÅXpw  

\nco£n¨p.  
hocyw IqSnb sshZypXhntÇ 

jW emb\nIÄ¡v DbÀ¶ km{µ 
XbnÂ Hcp \nÝnX hym]vX¯nse  
CeIvt{Smsseänsâ LSI Atbm 
WpIfpsS F®w IqSpXembncn¡pw. 
F¶mÂ hn]coX NmÀÖpÅ Atbm 
WpIÄ¡nSbnepÅ BIÀjW  
_ehpw IqSpXembncn¡pw. IqSmsX 
emb\n ImcWw AtbmWpIfnÂ 
]ibpÅ AhØ ]nt¶m«p hen 
¡p¶ iàn F¶nhbpw A\p`hk 
¼¶ambncn¡p¶p. C¡mcW¯mÂ 
DbÀ¶ km{µXbpÅ emb\nIfpsS  
tamfmÀ NmeIX Ipdªp ImW 
s¸Sp¶p. t\À¸n¡Â hÀ²n¡p 
t¼mÄ AtbmWpIÄ AIe¯nÂ ImWs¸Sp¶Xn\mÂ Ahbv¡nSbnepÅ BIÀjW _ew Ipd 
bp¶p. A\´amb t\À¸n¡Â ImcWamI AtbmWpIÄ hfsc AIe¯nÂ ImWs¸Sp¶Xn\mÂ 
Ahbv¡nSbnepÅ BIÀjWw \nÊmcambn Xocp¶p. CXn\mÂ tamfmÀ NmeIX IqSpIbpw A\´ 
amb t\À¸n¡enÂ ]camh[n aqey§fnÂ F¯pIbpw sN¿p¶p.  

DbÀ¶ km{µXbpÅ hocyw Ipdª sshZypXhntÇjW emb\nbpsS t¹m«v GXm≠v kam´c 
A¨pX≠n\v kam´camWv. t\À¸n¡Â hÀ²n¡pt¼mÄ NmeIX Ipdª tXmXnÂ Dbcp¶p. km{µX 

0 0.2 0.4

hocyw IqSnb
CeIvt{Smsseäv (KCI)

hocyw Ipdª CeIvt{Smsseäv
(CH3COOH)

�c (mol L-1)1/2

�
m

 (S
 m

2  m
ol

–1
)

0.04

0.02

Nn{Xw 9.4 KmVXb\pkcn¨v tamfmÀ 

NmeIXbnÂ D≠mIp¶ hrXnbm\w

XII Std - Unit 9 Chemistry Vol-2 Malayalam.indd   40XII Std - Unit 9 Chemistry Vol-2 Malayalam.indd   40 3/1/2023   5:14:22 PM3/1/2023   5:14:22 PM



41

]qPy¯nse¯pt¼mÄ tamfmÀ NmeIX s]s«¶p DbcpIbpw mΛ  BIvknkn\v kam´camhp 
Ibpw sN¿p¶p. CXn\p ImcWw hocyw Ipdª CeIvt{Smsseänsâ t\À¸n¡Â (Hmkväv hmÄUv t\À¸n 

¡Â \nbaw) hÀ²n¡p¶Xn\\pkcn v̈ hnLS\hpw hÀ²n¡p¶p. Nn{Xw 9.4 Â ImWn¨n«pÅ {]Imcw 

hocyw IqSnb CeIvt{Smsseänsâ t\ÀtcJ A[nI t¹m«nwKn\mÂ \o«n Λm
0  aqey¯nÂ F¯m³  

Ignbpw. F¶mÂ hocyw Ipdª CeIvt{SmsseänÂ t\ÀtcJ CÃm¯Xn\mÂ Cu coXn {]tbmP\s¸ 

Sp¯mÂ IgnbpIbnÃ. hocyw Ipdª CeIvt{Smsseän\v sImÄdmjv \nba¯mÂ Λm
0  aqey¯nÂ 

F¯m³ Ignbpw.  
9.2.1 Unss_þl¡Â Hm³kmKÀ kaoIcWw

A\´amb t\À¸n¡enÂ CeIvt{Smsseäv emb\nbnse AtbmWpIÄ¡nSbnepÅ {]Xn{]hÀ 
¯\w \½Ä ]Tn¨p Ignªp. Cu AhØsbmgnsI AtbmWpIÄ¡nSbnepÅ  kzX{´AtbmWnsâ 
aqey¯nÂ \n¶v {]Xo£n¡p¶ emb\nbpsS khntijXIfnÂ \n¶v AtbmWpIÄ X½nepÅ 
CeIvt{SmÌmänIv {]Xn{]hÀ¯\w ]cnlmc¯nsâ KpW§sf amäp¶p. iàamb CeIvt{Smsseäp 
IfpsS NmeIXbnÂ Atbm¬ Atbm¬ {]Xn{]hÀ¯\¯nsâ kzm[o\s¯  Unss_bpw l¡epw 
]Tn¨p. Hmtcm AtbmWpw AXn\p hn]coX NmÀÖpÅ AtbmWpIfmÂ Npäs¸« Hcp Atbm 
WnIv A´co£w krjvSns¨¶v IcpXn. IqSmsX AhÀ ]qÀ®amb hnLS\w \S¯ns¡m≠v iàamb 
CeIvt{SmsseäpIfpsS tamfmÀ NmeIXsb km{µXbpambn _Ôs¸« Hcp ]Z{]tbmKw Dcp¯ncnªp. 
AXn\ptijw B kaoIcWs¯ Hm³kmKÀ IqSpXÂ hnIkn¸ns¨Sp¯p. Hcp GI  GI kwtbmPIX 

bv¡mbpÅ kahmIyw Unss_ l¡Â Xmsg X¶ncn¡p¶p. 

	 Λ Λ Λm m
0

m
0 =  A + B  C− ( ) � .....(9.12)

A bpw B bpw Øncm¦amWv Ah embI¯nsâbpw Xm]¯nsâbpw kz`mhs¯ B{ibn¨ncn¡p¶p. 

 A, B F¶nhbv¡pÅ ]Z{]tbmKw 
A = 82.4

DT
          ;          B = 8.20  10

DT

5

η
×

3

ChnsS, D F¶Xv am[ya¯nsâ ssU Ce{SnIv Øncm¦amWv η F¶Xv aoUnb¯nsâ hnkvtImknän 

bmWv T F¶Xv Xm]\ne sIÂhn\nÂ. 

9.2.2 tImÄdmjnsâ \nbaw

tamfmÀ NmeIX ]cnanXs¸Sp¯p¶Xv Λm
0  tImÄdmjv \nba¯nsâ ASnØm\¯nemWv. 

hniZoIcn¡p¶Xv Cu \nbaw {]kvXmhn¡p¶sXs´¶mÂ, Hcp CeIvt{Smsseänsâ \nb{´nX 
tamfmÀ NmeIX F¶Xv AXnse ImätbmWnsâbpw B\tbmWnsâbpw \nb{´nX tamfmÀ NmeIX 
bpsS BsI XpIbmbncn¡pw. AXmbXv Imätbm¬ Hcp Znibnepw B\tbm¬ AXn\p hn]coX 

Znibnepw kzX{´ambn Nen¡p¶Xn\mÂ tamfmÀ NmeIX In«p¶p. 
tkmUnbw t¢mssdUv t]mepÅ Hcp GI GI kwtbmPIX CeIvt{Smsseänsâ tImÄdmjv 

\nbaw C{]ImcamWv 

Λm
0

NaCl m
0

Na+ m
0

Cl-
   + ( ) = ( ) ( )λ λ

s]mXpsh tImÄdmjv \nbaa\pkcn v̈ A\´amb t\À¸n¡enÂ A  Bx y , F¶ kahmIyt¯mSp 

IqSnb Hcp CeIvt{Smsseänsâ tamfmÀ NmeIX NphsS \ÂInbncn¡p¶p.

	 Λm
0

AxBy m
0

y+ m
0

x-   x  + y
A B( ) = ( ) ( )λ λ � .....(9.13)

]«nIbnÂ ImWn¨ncn¡p¶Xp t]mepÅ ]co£WmßI \nco£W§sf ASnØm\am¡nbmWv 
tImÄdmjv apIfnÂ kqNn¸n¨ _Ô¯nÂ F¯nbXv. Cu ^e§Ä ImWn¡p¶Xv A\´ambn 
t\À¸n¡pt¼mÄ CeIvt{Smsseänsâ Hmtcm LSI AtbmWpIfpw CeIvt{Smsseänsâ tamfmÀ 
NmeIXbv¡v Hcp \nÝnX kw`mh\ \ÂIp¶p. aäv AtbmWpIfpsS kz`mhw IW¡nseSp¡msX 
CeIvt{Smsseänsâ tamfmÀ NmeIXbv¡v Hcp \nÝnX kw`mh\ \ÂIp¶p.
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i.e.,
Λ Λm KCl m NaCl

m K+ m Cl-

  = 149.86 - 126.45

 - 

o o

o o

( ) − ( )
( ) + ( ){ }λ λ λλ λ

λ λ

m Na+ m Cl-

m K+ m Na+ -  = 23.41

CXpt]mse \a¡p \nKa\w sN¿mw

o o

o o

( ) + ( ){ }=

( ) ( )
23 41.

   = 2.06m Br- m Cl-λ λo o( ) − ( )
tImÄ dmjv \nba¯nsâ {]tbmK§Ä 
1. � A\´amb t\À¸n¡enÂ hocyw Ipdª 

CeIvt{Smsseänsâ tamfmÀ NmeIX 
I≠p]nSn¡Â.
A\´amb t\À¸n¡enÂ Hcp hocyw Ipdª 

CeIvt{Smsseänsâ tamfmÀ NmeIX ]co£W  
ASnØm\¯nÂ I≠p]nSn¡p¶Xv Akm[yamWv. 
F¶mÂ tImÄdmjv \nba{]Imcw CXv I≠p 

]nSn¡mw. 

DZmlcWambn HCl, NaCl , CH COONa3   
XpS§nb hocyw IqSnb CeIvt{Smsseänsâ ]co£ 
WmSnØm\¯nÂ I≠p]nSn¡s¸« tamfmÀ NmeI 

XbpsS aqey§fnÂ \n¶v CH COOH,3 A¾¯nsâ 

tamfmÀ NmeIXbpsS aqeys¯ I≠p]nSn¡mw. 

Λ
CH COONa

o

Na

o

CH COO

o

3
+

3

-=  + λ λ  � .....(1)

Λ λ λHCl
o

H
o

Cl
o =  + + - � .....(2)

ΛNaCl
o

Na
o

Cl
o = +  + -λ λ 	 .....(3)

kaoIcWw (1) + kaoIcWw (2) – kaoIcWw (3)  

Λ λ λ

Λ
CH COONa
o

HCl
o

NaCl
o

H
o

CH COO
o

CH COO

3
+

3
-

3

 + -  =  + ( ) ( ) ( )
=

Λ Λ

HH


2.   hocyw Ipdª CeIvt{Smsseänsâ hntbmP\tXmXv I≠p]nSn¡mw 
\nÝnX km{µXbnÂ tamfmÀ NmeIXbnÂ \n¶pw A\´amb t\À¯enÂ DÅ tamfmÀ 

NmeIXbnÂ \n¶pw Xmsg sImSp¯ncn¡p¶ kaoIcW¯nsâ klmb¯mÂ hocyw Ipdª 

CeIvt{Smsseänsâ hntbmP\ tXmXv I≠p]nSn¡mw 

α = m

m

Λ
Λ 

� .....(9.14)

 Λm
aqeyw D]tbmKn v̈ hnLS\Øncm¦w I≠p]nSn¡mw. HmÌvhmÄUv t\À¸n¡Â \nba{]Imcw, 

K  = C
(1- )a

α
α

2

� .....(9.15)

 α  bpsS aqeys¯ ( 9.15) Â FgpXpt¼mÄ

K
 C

 
a

m
2

o

m

2
m

m
o

=
−







Λ

Λ Λ
Λ

1

CeIvt{Smsseäv Λm
0  at 298 K hyXymkw

KCl

NaCl

149.86

126.45 23.41
 KBr

NaBr

151.92

128.51 23.41

KNO
NaNO

3

3

144.96

121.55 23.41

CeIvt{Smsseäv Λm
0  at 298 K hyXymkw

KBr

KCl

151.92

149.86 2.06
NaBr

NaCl

128.51

126.45 2.06
LiBr

LiCl

117.09

115.03 2.06
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K  = 
 C

a
m

m
m m

m

Λ

Λ Λ Λ
Λ

2

2




( )−

⇒
−

 K  = C
 a

m

m m m

Λ
Λ Λ Λ

2

 ( )
� .....(9.16)

3.  `mKnIambn ebn¡p¶ ehW§fpsS embX I≠p]nSn¡Â

AgCl, PbSO4  t]mepÅ ehW§Ä ]e¯nÂ `mKnIambn ebn¡p¶p. C¯c¯nepÅ 

ehW§fpsS embX NmeIX AfhnÂ \n¶v I≠p]nSn¡mw. 

 AgCl ehWs¯ Hcp DZmlcWambn FSp¡mw 

AgCl (s)  Ag  + Cl

+ −

K  = [Ag ][Cl ]sp
+ -

[Ag ] 
+  sâ km{µX ‘C MolL –1 F¶ncn¡s«. 

ssÌm¡ntbmsa{SnbpsS ASnØm\¯nÂ [Ag ] = C, F¦nÂ [Cl+ − ]sâ km{µX ‘C’ mol L−1
\p kaw. 

K =C.C 
 K  = C

sp

sp⇒ 2  

emb\nbpsS km{µX (mol dm-3 bqWnänÂ)tamfmÀ NmeIXbpsSbpw hninjvS NmeIXbpsS 
aqeyt¯mSv Xmsg sImSp¯ncn¡p¶ kahmIy¯mÂ _Ôs¸Sp¯nbncn¡p¶p. F¶pÅXv \

ap¡dnbmw.

 

Λ κ

κ

o   10
C ( mol L

(AsÃ¦nÂ)

C = 

-
-

-

= ×

×

3

1

310

þÂ)

Λ �

km{µXbpsS aqeys¯ K  = Csp
2  F¶ kaoIcW¯nÂ FgpXpI

	 K  =   10
sp

-κ ×





3 2

Λ 

 � .....(9.17)

9.3 CeIvt{SmsIan¡Â skÂ 
cmkDuÀÖs¯ sshZyptXmÀÖam¡nbpw sshZyptXmÀÖs¯ cmk DuÀÖambn amäpIbpw 

sN¿p¶ D]IcWamWv. CeIvt{SmsIan¡Â skÂ. Hcp CeIvt{Smsseäpambn k¼À¡w ]peÀ 
¯p¶ c≠p hyXykvX CeIvt{SmUpIÄ CXnÂ AS§nbncn¡p¶p. CeIvt{Sm sIan¡Â skÂ {][m\ 
ambpw c≠p Xc§fmbn Xncn¨ncn¡p¶p. 

1.	 KmÂhm\nIv skÂ (thmÄ«mbnIv skÂ) kzXkn²ambn cmk{]hÀ¯\w \S¯n Hcp sshZbpX 
{]hmlw krjvSn¡p¶ D]IcWamWnXv. AXmbXv cmkDuÀÖs¯ sshZyptXmÀÖam¡n 
amäp¶p. CXns\ s]mXphmbn _mädn F¶dnbs¸Sp¶p. 

2.	 CeIvt{SmsseänIv skÂ Hcp _mly DdhnS¯nÂ \n¶pÅ sshZypX{]hmlw sIm≠v kzbtah 
bÃm¯ {]XnIcW¯n\v ImcWamIp¶ D]IcWamWnXv. AXmbXv sshZyptXmÀÖs¯ 
cmtkmÀÖam¡n amäp¶p. 
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9.3.1 KmÂhm\nIv skÂ 

kn¦v saäÂ kv{Sn v̧ tIm¸À kÄt^äv emb\nbnÂ hbv¡pt¼mÄ emb\nbpsS \oe \ndw 

shfp v̄ Nph¶ {_u¬ \nd¯nÂ tIm¸À ]Snbp¶p. F¶pÅXv XI Â \½Ä ]Tn¨p. CXn\p 

ImcWw Xmsg]dbp¶ kzm`mhnI cmk{]hÀ¯\amWv. 

Zn(s) + CuSO (aq) ZnSO (aq) + Cu (s)4 4→

apIfnÂ ]dª cmk{]hÀ¯\¯nÂ \n¶v DÂ]mZn¸n¡p¶ DuÀÖw Npäp]mSnte¡v NqSmbn 

\jvSs¸Sp¶p. 

apIfnepÅ dntUmIvkv {]Xn{]hÀ¯\¯nÂ, Zn AtbmWns\ Zn2+
Bbn HmIvkoIcn¡p¶p. 

Cu2+  s\ Cu Bbn \ntcmIvkoIcn¡p¶p. AÀ² {]Xn{]hÀ¯\w Xmsg ImWp¶hn[w {]Xn\n[o 

Icn¡p¶p. 

Zn(s)  Zn (aq) + 2e      (oxidation)2+ -→  HmIvkoIcWw

Cu (aq) + 2e Cu (s)      (reduction)2+ - →  \ntcmIvkoIcWw

apIfnÂ ]dª c≠p AÀ°{]Xn {]hÀ¯\§sf Nn{Xw 9.5, Â ImWn¨n«pÅXpt]mse {]Xn 
{]hÀ¯\¯nÂ DÂ¸mZn¸n¡p¶ DuÀÖw sshZyptXmÀÖambn ]cnhÀ¯\w sN¿p¶p. Um\nbÂ  
skÃns\ Hcp DZmlcWambn ]cnKWn v̈ Hcp KmÂhm\nIv skÃnsâ {]hÀ¯\w \ap¡v a\Ênem¡mw.  
CXv apIfnÂ ]dª {]Xn{]hÀ¯\s¯ D]tbmKn v̈ sshZyptXmÀÖs¯ DXv]mZn¸n¡p¶p.

AÀ²{]Xn{]hÀ¯\¯nsâ thÀXncn¡emWv Um\nbÂ skÃnsâ \nÀ½mW¯n\v 

ASnØm\w. CXnÂ c≠v AÀ²skÃpIÄ ImWs¸Sp¶p. 

HmIvkoIcW AÀ² skÂ

Nn{Xw 9.5 Â ImWn¨ncn¡p¶Xp t]mse _o¡dnepÅ tIm¸À kÄt^änsâ Peob emb\nbnÂ 

Hcp sN¼v kv{Sn v̧s\ ap§p¶ coXnbnÂ h¨ncn¡p¶p. 

\ntcmIvkoIcW AÀ² skÂ 
Nn{Xw 9.5 Â ImWn¨ncn¡p¶Xp t]mse _o¡dnepÅ tIm¸À kÄt^änsâ Peob emb\nbnÂ  

Hcp tIm¸À kv{Sn v̧ ap§p¶ coXnbnÂ h¨ncn¡p¶p. 

AÀ² skÃpIÄ tNÀ¡Â

Hcp kzn v̈ (k) hgn I¼n D]tbmKn v̈ kn¦v, sN¼v kv{Sn¸pIÄ _mlambn Hcp sshZypX hnXcWw hgn  
(DZm: thmÄ«vaoäÀ) _Ôn¸n¨ncn¡p¶p. ImtYmUpw Bt\mUpw ImWs¸Sp¶ CeIvt{Smsseäv  emb\n  

XeIogmbn Iangv̄ n hbv¡s¸«pÅ U BIrXnbnepÅ IpgÂ aqew _Ôn¡s¸«ncn¡p¶p. Cu U 
BIrXnbnepÅ IpgenÂ AKÀAKÀ sPÃpw \njv{Iob CeIvt{SmsseäpIfmb KCl, Na SO2 4  Chbpw 
tNÀ¶ an{inXs¯ FSp¡p¶p. \njv{Inb CeIvt{Smsseänsâ AtbmWpIÄ AÀ²skÃnÂ ImWs¸ 
Sp¶ AtbmWpIfpambn {]Xn{]hÀ¯n¡p¶nÃ. Cu AtbmWpIÄ CeIvt{SmUnÂ HmIvkoIcn¡pI 
tbm \ntcmIvkoIcn¡pItbm sN¿p¶nÃ. ehW ]me¯nepÅ emb\n ]pdt¯¡v ]Icm³ IgnbnÃ.  

]s£ AXneqsS AtbmWpIÄ¡v AÀ²skÃn\v ]pdt¯bvt¡m skÃntebvt¡m \o§m³ Ignbpw.

kzn v̈ (k) sIm≠v kÀIyq«ns\ AS¡pt¼mÄ CeIvt{SmWpIÄ kn¦v kv{Sn¸nÄ \n¶v tIm¸À 

kv{Sn¸nte¡v HgpIp¶p. C\n]dbp¶ \ntcmIvkoIcWw aqeamWv CXv \S¡p¶Xv. 
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UnPnäÂ thmÄ«vaoäÀ

1.10

ehW]mew

Na2SO4(aq)

2(Na+)

Zn(s) � Zn2+(aq) + 2e− Cu2+(aq) + 2e− � Cu(s)

2e-
2e-

Zn

(Zn2++SO4
2-)

(Cu2++SO4
2-)

SO4
2-

Zn Bt\mUv − +

Cu

SO4
2-

Zn2+

e-

tIm¸À ImtYmUv

CuSO4(aq)

e-

Cu2
Cu2

Cu

2e

Zn2

Zn2

Zn

2e

Cu2+

ZnSO4 (aq)

Nn{Xw  9.5 : Um\nbÂ skÂ

Bt\mUnIv HmIvkoIcWw 
HmIvkoIcWw \S¡p¶ CeIvt{SmUns\ Bt\mUv F¶p ]dbp¶p. Um\nbÂ skÃnÂ kn¦v Ce 

Ivt{SmUnÂ HmIvkoIcWw \S¡p¶p. Zn AXnsâ CeIvt{SmWpIsf \jvSs¸Sp¯pt¼mÄ Zn2+
Bbn 

HmIvkoIcn¡s¸Sp¶p Cu Zn2+
AtbmWpIÄ emb\nbnÂ {]thin¡p¶p. CeIvt{SmWpIÄ kn¦v 

teml¯nÂ {]thin¡pIbpw sN¿p¶p.  XpSÀ¶v _mly¯neppÅ I¼nbneqsS HgpIpIbpw F¶n«v  

tIm¸À kv{Sn¸nÂ {]thin¡pIbpw sN¿p¶p. kn¦v CeIvt{SmUnÂ CeIvt{SmWpIÄ kzX{´amIp¶p. 

AXn\mÂ CXv s\Käohv ( - ve) BWv. 
Zn(s) Zn (aq) + 2e                                  (CeIvt{Sm¬ \jvSw þ HmIvkoIcWw)2+ -→

ImtYmUnIv \ntcmIvkoIcWw 
t\cs¯ NÀ¨ sNbvXXpt]mse kn¦v apXÂ sN¼v hsc CeIvt{SmWpIÄ kÀIyq«neqsS HgpIp¶p.  

ChnsSemb\nbnepÅ Cu
2+ AtbmWpIÄ CeIvt{SmWpIf kzoIcn v̈ tIm¸À temlambn \ntcmIvko 

Icn¡p¶p. IqSmsX Ch tIm¸À CeIvt{SmUnÂ \nt£]n¡p¶p. tIm¸À CeIvt{`SmUv CeIvt{Sm 
WpIsf kzoIcn¡p¶Xn\mÂ CXv t]mknäohv (+ve) BWv. 

Cu (aq) + 2e  Cu (s)                      (CeIvt{Sm¬ t\Sp¶p þ \ntcmIvkoIcWw)2+ - →
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ehW ]mew 

c≠v AÀ²skÃpIfnÂ AS§nbncn¡p¶ CeIvt{SmsseäpIÄ Hcp ehW]mew D]tbmKn v̈ 

_Ôn¸n¨ncn¡p¶p emb\nbnÂ kn¦v CeIvt{SmUpIfpsS Bt\mUnIv HmIvkoIcWw Zn2+

AtbmWnsâ km{µX hÀ²n¸n¡p¶Xn\v ImcWamIp¶p. F¶v \½Ä ]Tn¨p. AXmbXv SO4
2-    s\ 

At]£n v̈ emb\nbnÂ IqSpXÂ Zn2+
AtbmWpIÄ AS§nbncn¡p¶p. AXn\mÂ Bt\mUnIv 

I¼mÀ«psaânse emb\n t]mknäohv NmÀÖv DÅXmIpw. CXpt]mse s\Käohv CeIvt{SmUnÂ 
Cu2+

Atbm¬ Cu Bbn \ntcmIvkoIcn¡p¶Xn\mÂ CXn\v s\Käohv NmÀÖmIp¶p. AXmbXv 
Cu2+  AtbmWpambn XmcXayw sN¿pt¼mÄ SO4

2-  AtbmWpIÄ IqSpXÂ ImWs¸Sp¶p. 

c≠v I¼mÀ«psaâpIfnepw sshZypX \njv]£X \ne\nÀ¯m³ {]hÀ¯\tijnbnÃm¯ Atbm 

WpIÄ Cl- (ehW]me¯nÂ FSp¯ KCl  Â \n¶v) ehW]me¯nÂ \n¶v \o§n Bt\mUnIv 

I¼mÀ«psânÂ {]thin¡p¶p. AtXkabw Nne K+ AtbmWpIÄ ehW]me¯nÂ \n¶v ImtYmUv 

I¼mÀ«vsaânte¡v \o§p¶p. 

kÀIyq«v ]qÀ¯nbm¡Â

s\Käohv NmÀÖv sNbvX kn¦v Bt\mUnÂ \n¶v t]mknäohv NmÀÖv sNbvX tIm¸À ImtYmUn 
te¡v _mlyI¼n hgn CeIvt{SmWpIÄ HgpIp¶p. AtXkabw B\tbmWpIÄ Bt\mUv 
I¼mÀ«psaânepw ImätbmWpIÄ ImtYmUv I¼mÀ«psaântebv¡pw \o§p¶p. CXv kÀIyq«v ]qÀ¯n 

bm¡p¶p. 

CeIvt{SmUpIfpsS D]t`mKw 

Um\nbÂ skÂ {]hÀ¯n¡pt¼mÄ kn¦v CeIvt{SmUnsâ ]nÞw {ItaW Ipdbp¶p. F¶mÂ 

sN¼v CeIvt{SmUnsâ ]nÞw hÀ²n¡p¶p. AXn\mÂ apgph³ temlkn¦v CeIvt{SmUpw  Zn2+

Bbn amdp¶Xphscsb AsÃ¦nÂ Cu2+ teml Cu Bbn amdpw hscsbm skÂ {]hÀ¯n¡mw. 

Um\nbÂ skÃnÂ \n¶v hyXykvXambn Nne kµÀ`§fnÂ A`nImcIw AsÃ¦nÂ DÂ¸¶§Ä 
CeIvt{SmUmbn {]hÀ¯n¡m³ IgnbnÃ. A¯cw kµÀ`§fnÂ sshZypX {]hmlw \S¯p¶ 
{Kmss^äv AsÃ¦nÂ ¹män\w AsÃ¦nÂ {Kmss^äv t]mepÅ \njv{Iob CeIvt{SmUpIÄ D]

tbmKn¡p¶p. Ch sshZypXnsb _mly kÀIyq«nÂ IS¯nhnSp¶p. 

9.3.2 KmÂhm\nIv skÂ s\mt«j³ 

KmÂhm\nIv skÃns\ Hcp skÂ Ub{Kmw {]Xn\n[oIcn¡p¶p. DZmlcWambn  Um\nbÂ 
skÃns\ {]Xn\n[oIcn¡p¶Xv 

Zn (s) Zn (aq) Cu (aq) Cu (s)2+ 2+

apIfnepÅ s\mt«j\nÂ, Hscmä ew_ _mÀ (|) Hcp L« AXnÀ¯ntbbpw c≠p ew__mÀ 
(||) D v̧ ]mes¯bpw {]Xn\n[oIcn¡p¶p. 

Bt\mUv AÀ²skÂ D v̧ ]me¯nsâ CSXphi¯pw ImtYmUv AÀ²skÂ heXp hi¯pw 

FgpXp¶p. 

ImtYmUpw Bt\mUpw bYm{Iaw At§Aä v̄ CSXp`mK¯pw heXp`mK¯pw FgpXnbncn¡p¶p. 

skÂ Ub{Kman\v tijw skÃnsâ emf heXphi v̄ FgpXnbncn¡p¶p. 
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2+ 2+Zn (s) Zn (aq) Cu (aq) Cu (s)  = 1.1V

L« AXnÀ¯n L« AXnÀ¯n

Bt\mUv
CSs¯ A{Kw

ImtYmUv
hes¯ A{Kw

Bt\mUv
AÀ²skÂ

CSXv ehW 
]mew

heXv ImtYmUv 
AÀ²skÂ

skÃnsâ emf 
\nehmcw

DZmlcWw

Hcp KmÂhm\nIv skÃnsâ BsI dntUmIvkv {]XnIcWw NphsS \ÂInbncn¡p¶p

2 Cr (s) + 3Cu (aq)  2Cr (aq) + 3Cu (s) 2+ 3+ →

AÀ²{]Xn{]hÀ¯\w FgpXpIbpw skÂ s\mt«mj³ D]tbmKn v̈ skÂ hnhcn¡pI. 

Bt\mUnIv HmIvkoIcWw 2Cr (s)  2Cr  (aq) + 6e   
3+ -→ � .....(1)

ImtYmUnIv \ntcmIvkoIcWw : 3Cu  (aq) + 6e   Cu (s)2+ - → 3 � .....(2)

skÂ s\t«j³ BWv 
3+ 2+Cr (s) Cr (aq) Cu (aq) Cu(s)

9.3.3 Hcp skÃnsâ emf 

Hcp Um\nbÂ skÃnsâ c≠v AÀ² skÃpIÄ _Ôn¸n¡pt¼mÄ kzbtahbmÂ sdtUmIvkv 
{]XnIcWw \S¡pw F¶v \½Ä a\Ênem¡n. CXv Bt\mUnÂ \n¶v ImtYmUntebv¡v 
CeIvt{SmWpIfpsS {]hml¯n\v ImcWamIp¶p. CeIvt{SmWpIsf Bt\mUnÂ \n¶v AIäpIbpw 

ImtYmUnte¡v hen¡pIbpw sN¿p¶ iànsb CeIvt{Smtam«ohv iàn (emf) AsÃ¦nÂ skÂ 

iàn. skÂ iànbpsS SI bqWnäv thmÄ«v volt (v) BWv. 

Bt\mUpw ImtYmUpw X½nepÅ sshZypXtijnbnÂ Hcp thmÄ«v hyXymkw D≠mIpt¼mÄ 

Ahbv¡nSbnÂ Nen¡p¶ Hmtcm NmÀÖpw Hcp PqÄ DuÀÖw ]qds¸Sphn¡p¶p. 

i.e., 	 1J = 1C  1V×  � .....(9.18)

skÂ thmÄt«Pv CeIvt{SmUpIfpsS kz`mhs¯bpw CeIvt{Smsseänsâ  km{µXsbbpw 

skÂ {]hÀ¯n¡p¶ Xm]\nesbbpw B{ibn¨ncn¡p¶p. DZmlcWambn 

25C ,Â NphsS kqNn¸n¨ Um\nbÂ skÃnsâ emf 1.107 thmÄ«v BWv

Zn (s) Zn (aq,1M) Cu (aq,1M) Cu s                          
2+ 2+ ( )                                        E = 1.107 V

0
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9.3.4 CeIvt{SmUv km[yXIfpsS Afhv
sam¯¯nepÅ sdtUmIvkv {]Xn{]hÀ¯\s¯ c≠v 

AÀ² {]Xn{]hÀ¯\§fpsS BsI¯pIbmbn IW¡m¡mw. 
AXmbXv HmIvkoIcWhpw \ntcmIvkoIcWhpw CXpt]mse Hcp 

skÃnsâ emf F¶Xv B skÃnsâ ImtYmUnsebpw Bt\mUn 

sebpw CeIvtdSmUv km[yXIfpsS BsIXpIbmWv, 
(       )( )E  = E  +  E

skÂ HmIv Bt\mUv \ntcm ImtYmUv
� .....(9.19)

ChnsS, E  ox( )
Bt\mUv

F¶Xv Bt\mUnse HmIvkoIcW 

km[yXsb {]Xn\n[oIcn¡p¶p. ( )E
ImtYmUv\ntcm

F¶Xv ImtYm 
Unse \ntcmIvkoIcW km[yXsb {]Xn\n[oIcn¡p¶p. Hcp  

Hä CeIvt{SmUnsâ emf Af¡p¶Xv Akm²yamWv. F¶mÂ 
Hcp thmÄ«v aoädns\ {]tbmP\s¸Sp¯n c≠p CeIvt{SmUpIÄ 
¡nSbnepÅ s]m«³jyÂ hyXymkw I≠p]nSn¡mw. skÃnÂ 
ImWs¸Sp¶ GsX¦nepw Hcp CeIvt{SmUnsâ emf AdnªmÂ 
B skÃnÂ ImWs¸Sp¶ ASp¯ CeIvt{SmUnsâ emf skÃnsâ 
Af¡s¸« emf Â \n¶v (9.19). se kaoIcW¯mÂ I≠p]n 
Sn¡mw. AXn\mÂ \ap¡v emf Adnbs¸Sp¶ Hcp kqN\ DÅ 
CeIvt{SmUv BhiyamWv. 

AXn\mbn Ìm³tUÀUv ssl{UP³ CeIvt{SmUv (SHE) 
BsW¶v kqN\ CeIvt{SmUmbn D]tbmKn¡p¶Xv CXnsâ  emf 
aqeyw ]qPyw hmÄ«v F¶v \nÀ®bn¨ncn¡p¶p. 1M HCl emb\n  
 atm ssl{UP³ hmXIw F¶nhbpambn k¼À¡w ]peÀ¯p¶ 
¹män\w CeIvt{SmUv CXnÂ AS§nbncn¡p¶p. Nn{Xw 9.6 Â ImWn 
¨ncn¡p¶Xp t]mse 25C   Â ssl{UP³ hmXIw emb\nbneqsS 
IpanfIfmbn IS¯nhnSp¶p. SHE ImtYmUmsbm Bt\mUmtbm 
{]hÀ¯n¡p¶p. AÀ²skÂ {]Xn{]hÀ¯\w Xmsg X¶ncn¡p¶p. 

SHE ImtYmUmbn D]tbmKn¨mÂ

2H (aq,1M)+2e H (g, 1 atm)                   E  = 0 thmÄ«v+ -
2

o→

SHE HcpImtYmUmbn D]tbmKn¡p¶psh¦nÂ \S¡p¶ 

\ntcmIvkoIcW {]Xn{]hÀ¯\w  
→ =H (g,1 atm)   2H  (aq, 1M) + 2e               E thmÄ«v2

+ - o 0
DZmlcWw 

SHE D]tbmKn v̈ kn¦v kÄt^äv emb\nbnÂ ap¡nb kn¦v CeIvt{SmUnsâ \ntcmIvkoIcW 
km[yX \ap¡v IW¡m¡mw. 
L«w : 1 SHE D]tbmKn¨mWv C\n ]dbp¶ KmÂhm\nIv skÂ \nÀ½n¨ncn¡p¶Xv 

Zn (s)   Zn  (aq, 1M)  H  (aq, 1M) H  (g, 1atm)  Pt (s)2+ +
2

L«w : 2 �apIfnepÅ KmÂhm\nIv skÃnsâ emf Af¡p¶Xv Hcp thmÄ«v aoäÀ D]tbmKn¨mWv Cu 

kmlNcy¯nÂ apIfnepÅ KmÂhm\nIv skÃnsâ Af¶ emf aqeyw 0.76V. 
IW¡pIq«ev 

R§Ä¡v AXv Adnbmw,  

( ) ( ) [ (9.19) Â kaoIcW¯nÂ \n¶v]E = E  + E                         
skÂ HmIv Zn  Zn SHE

o o

2+

o

 
\ntcm

E  = 0.76 ,      (E  = 0V
skÂ SHE

o o

)\ntcm . Cu aqey§sf apIfnÂ ]dbp¶ kaoIcW¯nÂ FgpXpI

H2 H2 

H2hmXIw

Pt
CeIvt{SmUv

AIt¯bv¡v

]pdt¯bv¡v

(SHE)
Nn{Xw 9.6  ssl{UP³ 

CeIvt{SmUv \nehmcw
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ssl{UP³
CeIvt{SmUv
\nehmcw
(ImtYmUv)

H2(g) (1 atm)

H+
(1 M)

H2

2H+ (aq) + 2e- ���H2(g)

UnPnäÂ hmÄ«v aoäÀ

0.76

ehW ]mew

Na2SO4(aq)

2(Na+)

2e-

Zn
ZnSO4(aq)

SO4
2-

kn¦v 
(Bt\mUv)

− +

SO4
2-
Zn2+

e-e-

e–

⇒

⇒ =

 0.76V = (E  + 0V

 (E V

HmIv

HmIv

zn Zn

zn Zn

o

2+

o

2+

)

) .0 76

Cu HmIvkoIcW km[yX ImtYmUnÂ \S¡p¶ NphsS kqNn¸n¨ AÀ²skÂ {]XnIcWhp 

ambn s]mcp¯s¸Sp¶p. 

Zn  Zn  + 2e2+ -→ (HmIvkoIcWw)
hn]coX {]XnIcW¯n\pÅ emf \ntcmIvkoIcW km[yX \ÂIpw

Zn +2e Zn   ; E  = - 0.76V2+ - o

→ � ∴ = (E -0.76V.
\ntcm Zn Zn

o

2+

� )

IUPAC \nÀhN\w 
CeIvt{SmUv s]m«³jyÂ (E)

Ìm³tUÀUv ssl{UP³ CeIvt{SmUns\ CSXphi¯pÅ CeIvt{SmUmbpw X¶n«pÅ CeIv 

t{SmUns\ heXp hi¯pÅXmbpw sIm≠pÅXmWv Hcp skÃnsâ CeIvt{Smtam«ohv _ew. 
Ìm³tUÀUv CeIvt{SmUv s]m«³jyÂ, E



CSXp hi¯pÅ AÀ² CeIvt{SmUnÂ hyhØm]nXamb aÀ±¯nÂ X³am{X ssl{UP³ 

HmIvkoIcn¡s¸«v t{]mt«mWpIfmbn amäs¸Sp¶ Hcp skÃnsâ Ìm³tUÀUv emf sâ aqeyw. 

kzbw hnebncp¯pI 
1.	 25C  Â C\n¸dbp¶ skÃnsâ emf aqeyw 0.34v.BWv tIm¸dnsâ \ntcmIvkoIcW s]m«³ 

jyÂ I≠p]nSn¡pI. 
	 Pt (s)  H  (g, 1atm)  H (aq, 1M)  Cu aq, M)  Cu (s)

2

+ 2+
( 1

2.	 25C  kn¦v, sN¼v CeIvt{SmUnsâ IW¡m¡nb emf aqeyw D]tbmKn v̈ Xmsg X¶ncn¡p¶ 

CeIvt{SmUnsâ emf aqeyw I≠p]nSn¡pI.

	 Zn (s)  Zn  (aq, 1M) Cu (aq, 1M)  Cu (s)2+ 2+

Nn{Xw 9.7 emf Af¡Â (Zn | Zn2+ CeIvt{SmUv)
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kzba hnebncp¯pI 

Xmsg X¶ncn¡p¶ KmÂhm\nIv skÃnÂ \S¡p¶ sam¯¯nepÅ sdtUmIvkv {]XnIcWw FgpXpI, 

Pt(s) Fe (aq),Fe (aq) MnO (aq), H (aq),Mn (aq) Pt(s)2+ 3+
4
- + 2+

9.4 skÂ {]Xn{]hÀ¯\§fpsS sXÀtamssU\manIvkv 
Hcp KmÂhm\nIv skÃnÂ cmkDuÀÖw sshZypX DuÀÖam¡n amäp¶psh¶v R§Ä 

Ct¸mÄ a\Ênem¡n skÃnÂ DÂ]mZn¸n¡p¶ sshZyptXmÀÖw CeIvt{SmWpIfpsS sam¯w 

NmÀÖnsâbpw skÃnsâ emf sâbpw DÂ¸¶¯n\v XpeyamWv

‘n’ BsW¦nÂ sam¯¯nepÅ skÂ {]hÀ¯\¯nÂ \ntcmIvkoIcW GPâpw HmIvkoIcW  
GPân\pw ssIamäw sN¿s¸Sp¶ CeIvt{SmWpIfpsS tamfpIfpsS F®hpw Cu CeIvt{SmWpIsf 

CeIvt{SmUpIÄ¡nSbnÂ \bn¡p¶ skÃnsâ emf XpSÀ¶v skÂ DÂ]mZn¸n¡p¶ sshZyptXmÀÖw 

C§s\ \ÂIp¶p.

 

                                ......(9.20)

   = nF⇒ EE                                                    
skÂ

.......( . )9 21

sshZypX DuÀÖw = ‘n’ tamÄ CeIvt{SmWpIfpsS NmÀÖv × E 
skÂ

1 tamÄ CeIvt{SmWnsâ NmÀÖv = Hcp ^mctU (1F)
‘n’ tamÄ CeIvt{SmWpIfpsS NmÀÖv = nF
kaoIcWw (9.20) sshZypX DuÀÖw

            Hcp CeIvt{SmWnsâ NmÀÖv = 1.602  10  C

Hcp tamÄ CeIvt{SmWnsâ NmÀÖv

-19×

∴    = 10 1.602 10 C236 023
19

. × × ×
−

 = 96488 C
 96500 C

Cu DuÀÖw CeIv{Sn¡Â {]hÀ¯\§Ä sN¿m³ D]tbmKn¡p¶p. AXn\mÂ Hcp KmÂhm\nIv  

skÃnÂ \n¶v t\Smhp¶ ]camh[n {]hÀ¯\w 

	 (W  = - nFE  amIvkv) skÂskÂ � .....(9.22)
Npäp]mSnse k{¼Zmbw BWv {]hÀ¯n¡p¶Xv F¶Xns\(-) NnÓw Ipdn¡p¶p.
sXÀtamssU\manIvknsâ c≠mas¯ \nba¯nÂ \n¶v \ap¡dnbmw k{¼Zmbw sN¿p¶ ]cam 

h[n {]hÀ¯\w k{¼Zmb¯nse Kn_vkv {^o F\ÀPnbnse amä¯n\v XpeyamWv. 

	           W  = G amIvkv �  � .....(9.23)
(9.22), (9.23) Â \n¶v,

	 ∆G = - nFE  
skÂ � .....(9.24)

kzbtahbpÅ skÂ {]Xn{]hÀ¯\¯n\v DG  bpsS aqeyw s\Käohv Bbncn¡Ww 

apIfnÂ ]dª (9.24) kaoIcW¯nÂ \n¶v s\Käohv  DG aqeyw e`n¡m³ Ecell  t]mknäohv 

Bbncn¡Wsa¶v kqNn¸n¡p¶p.  

	 ∆G  = - nFE  o o
skÂ � .....(9.25)

Ìm³tUÀUv {^o F\ÀPn amäw C\n¸dbp¶ ]Z{]tbmKw A\pkcn v̈ k´penX ØncXbpambn 

_Ôs¸«ncn¡p¶psh¶v \ap¡dnbmw. 
	 DG  = - RT lnK  o

eq � .....(9.26)
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(9.25), (9.26) F¶o kaoIcW§sf XmcXayw sN¿pt¼mÄ,
nFE  = RT lnKeq

o

skÂ

	 ⇒  E  = 2.303 RT
nF

 log K  eq
o

skÂ � .....(9.27)
9.4.1 t\¬Ìv kahmIyw 

Hcp CeIvt{SmsIan¡Â skÂ {]Xn{]hÀ¯\¯nÂ DÄs¸Sp¶ ]ZmÀ°¯nsâ skÂ km[y 

Xsbbpw km{µXsbbpw _Ôn¸n¡p¶XmWv t\m¬Ìv kahmIyw CXn\mbn Hcp CeIvt{SmsIan 

¡Â skÂ ]cnKWn¡mw sam¯¯nepÅ sdtUmIvkv {]XnIcWw CXmWv, 
x y lA  B C  mD+ +  

apIfnepÅ {]Xn{IcW¯n\mbpÅ QF¶ {]XnIcWw NphsS \ÂInbncn¡p¶p 

Q = [C]  [D]
[A]  [B]

 
m

x y

l

� .....(9.28)
R§Ä CXn\Iw AXv ]Tn¨p, 

D DG = G  + RT lnQ  � .....(9.29)

Kn_vkv {^o F\ÀPn skÂ C.Fw.C v̂ ambn _Ôs¸«ncn¡p¶p

kahmIyw ∴[ ]  (9.24) , (9.25)
∆ ∆G = - nFE    ; G  = - nFEo o

skÂskÂ

Cu aqey§sfbpw (9.28) kaoIcW¯nÂ \n¶v Q sâ aqeyhpw kaoIcWw (9.29) Â FgpXpI

 (9.29) ⇒ = - nFE  - nFE  + RT ln [C] [D]
[A]  [B]skÂ skÂ

o
m

y

l

x � .....(9.30)

(9.30) kaoIcW apgph\pw (-nF) sIm≠v UnsshUv sN¿pI

(9.25)  E  = E  - RT
nF

[C] [D]
[A]  [B]

m

y⇒ o ln
l

xskÂskÂ

(AsÃ¦nÂ) E  = E  - 2.303RT
nF

 log [C] [D]
[A]  [B]

m

y
o

l

xskÂskÂ � .....(9.31)

apIfnÂ¸d kaoIcWw (9.31) s\ t\m¬Ìv kahmIyw F¶p ]dbp¶p 

 25
o
C (298K),  Â apIfnepÅ kahmIyw (9.31) s\, 

E  = E  - 2.303 8.314 298
n(96500)

log [C] [D]
[A]  [B

o
m

x

× × l

]]
                               

E  = E  - 0.0591
n

y

o   log [C] [D]
[A]  [B]

                   
 R = 8.314 JK

m

y

-1
l

x

∴   mol
 T = 298 K. 
1 F = 96500 C mol

-1

-1

















skÂ

skÂskÂ

skÂ

� .....(9.32)

t\¬Ìv kahmIyw D]tbmKn v̈ C\n¸dbp¶ skÃnsâ emf 25 Co  Â IW¡m¡mw. 
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Cu (s) Cu (0.25 aq, M) Fe (0.005 aq M) Fe (0.1 aq M) Pt (s)2+ 3+ 2+

X¶ncn¡p¶Xv : E  = 0.77V ,  E  = 0.34 Vo

Fe Fe

o

 Cu Cu3+ 2+ 2+( ) ( )
AÀ²{]Xn{]hÀ¯\w 
Cu (s)  Cu (aq) + 2e                                    2+ -→                                                         ...... (1) 
2 Fe (aq)+2e   2Fe (aq)                       3+ - 2+→                                                                 ..... (2)

sam¯¯nepÅ {]Xn{]hÀ¯\w

Cu (s) + 2 Fe (aq)  Cu (aq) + 2 Fe  (aq) 3+ 2+ 2+→ , n = 2

25 Co  Â t\m¬Ìv kahmIyw {]tbmKn¡pI.

E =E   log [Cu ][Fe ]
[Fe ]

           o
2+ 2+ 2

3+ 2 −
0 0591

2
.                                            [Cu (s)] = 1Q[ ]skÂskÂ

( )E  = E  + (Eo

Cu Cu Fe Fe2+ 3+ 2+

� � )
skÂ \ntcmHmIvkv

 

Cu Cu2+  sâ Ìm³tUÀUv \ntcmIvkoIcW km[yX 0.34V BsW¶v X¶ncn¡p¶p

∴  (E )  = -0.34Vox
o

Cu Cu2+

(E )  = 0.77Vred
o

Fe Fe3+ 2+

∴  E  = - 0.34 + 0.77
E  = 0.43V

o

o

skÂ

skÂ

∴ × E  = 0.43 - 0.0591
2

log ( . )( . )
( . )

0 25 0 1
0 005

2

2skÂ 		  = log (0.25)(0.1)

= log 25 10   1 10

= l

2

-2 -2

( . )0 005

25 10

2

6

× × ×
× −

oog 10
= 2 log
= 2.

2

1010
= 0.43 - 0.0591

2
= 0.43 - 0.0591
= 0.3709V.

× 2

kzbw hnebncp¯pI 

Um\nbÂ skÃnsâ CeIvt{Sm cmk skÂ {]Xn{]hÀ¯\w 
Zn (s) + Cu (aq)  Zn (aq)+Cu (s)2+ 2+→
Hcp L«¯neqsS Bt\mUv I¼mÀ«psaânse Atbm¬ km{µX 10 hÀ²n¡p¶XnÂ skÂ 

thmÄt«Pnse amäw F´mWv? 
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CeIvt{SmenänIv skÂ, sshZypXhntÇjWw 
sshZypXhntÇjWw F¶Xv sshZypX DuÀÖs¯ D]tbmKn v̈ kzbtah D≠mIm¯ {]{Inb  

kw`hn¡m\pÅ cmk{]hÀ¯\w Hcp kwbpàs¯ AXntebv¡v hnLSn¸n¡m³ DuÀÖw ]et¸mgpw 

D]tbmKn¡p¶p. sshZypXhntÇjWw \S¯m³ D]tbmKn¡p¶ D]IcWs¯ CeIvt{SmsseänIv 

skÂ F¶v hnfn¡p¶p. CeIvt{SmenänIv skÃnepw KmÂhm\nIv skÃnepw kw`hn¡p¶ CeIvt{Sm 

sIan¡Â {]{Inb At\ym\yw hn]coXamWv.  DcpInb tkmUnbw t¢mssdUnsâ sshZypXhntÇjW 

]cnKWn¡pt¼mÄ sshZypI hntÇjW tImi¯nsâ {]hÀ¯\w \ap¡v a\Ênem¡mw. 
CeIvt{SmenänIv 

skÃnÂ c≠p Ccp¼v 
CeI v t { S mU pIÄ 
DcpInb tkmUnbw 
t¢mssdUnÂ ap¡nh 
¨ncn¡p¶p. IqSmsX 

Ch _mly DC ]hÀ 
kvs¹bnÂ Hcp Iobp 
sS klmb¯mÂ 

Nn{Xw (9.8). Â ImWn 
¨ncn¡p¶Xp t]mse 
IWIväp sNbvXncn 
¡p¶p. s\Käohv Aä 
t¯mSv _Ôn¸n¨ncn 
¡p¶ CeIvt{SmUn 
s\ ImtYmUv F¶pw 
t]mknäohv Aät¯m 
Sv _Ôn¸n¨ncn¡p¶ 
C e I v t { S m U n s \ 
Bt\mUv F¶p ]d 
bp¶p. Hcn¡Â Io  
ASbv¡pt¼mÄ. _m 
ly sshZypXn hnXc 
Ww ImtYmUnte¡v 

CeIvt{SmWpIsf \bn¡pIbpw Bt\mUnÂ \n¶pÅ CeIvt{SmWpIsf hen¡pIbpw sN¿p¶p.  

skÂ {]Xn{]hÀ¯\w 

Na+  AtbmWpIÄ ImtYmUnte¡v BIÀjn¡s¸Sp¶p. AhnsS Ah CeIvt{SmWpIfpambn 

kwtbmPn v̈ {Zh tkmUnbambn \ntcmIvkoIcn¡p¶p. 

ImtYmUv (\ntcmIvkoIcWw) 
Na ( )+e Na (                                           + -l l→ )                                                  E - Vo = 2 71.

AXpt]mse, Cl– Atbm¬ Bt\mUnte¡v BIÀjn¡s¸Sp¶p ChnsS CeIvt{SmWpIÄ \jvS 

s¸Sp¯n HmIvkoIcn¡s¸«v t¢mdn³ hmXIambn amdp¶p. 

Bt\mUv (HmIvkoIcWw) 
2Cl  Cl (g) + 2e                                      -

2
-( )l →                                                 E  = -1.36o VV

DcpInb NaCl
DcpInb CaCl2

DcpInb Na

Cl2 hmXIw

DcpInb Na

knen≠dnsâ BIrXnbnepÅ
kväoÂ ImtYmUv

{Kmss^äv Bt\mUv

2 Cl−(l) Cl2(g) + 2 e−

+

2 Na+(l) + 2 e− 2 Na(l) 

NaCl

Nn{Xw 9.8 DcpInb NaCl sâ sshZypX hntÇjWw
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sam¯¯nepÅ {]Xn{]hÀ¯\w, 
2Na Cl 2Na Cl                              + -

2( ) ( ) ( ) ( )l l l g+ → +2                                   E  = - 4.07Vo

s\Käohv Eo  aqeyw apIfnepÅ {]Xn{]hÀ¯\w kzbtahbpÅXsÃ¶v ImWn¡p¶p. AXn\mÂ 

R§Ä DcpInb NaCl sâ sshZypX hntÇjW¯n\v 4.07V t\¡mÄ henb thmÄ«v \ÂIWw.
CeIvt{SmenänIv skÃnÂ KmÂhm\nIv skÃnÂ \S¡p¶Xp t]mse Bt\mUnÂ HmIvkoIcWw 

\S¡pIbpw ImtYmUnÂ \ntcmIvkoIcWw kw`hn¡pIbpw sN¿p¶p. F¶mÂ CeIvt{SmUnsâ AS 
bmfw hn]coXamWv. AXmbXv CeIvt{SmsseänIv skÂ ImtYmUnÂ –ve Dw Bt\mUnÂ +ve Dw 
BWv.
^mcsUbpsS sshZypXhntÇjW \nba§Ä 

BZy \nbaw

sshZypX hntÇjW kab v̄ Hcp CeIvt{SmUnÂ kzX{´am¡nb ]ZmÀ°¯nsâ ]nÞw 
(m) t\cn«v skÃneqsS IS¶p t]mIp¶ NmÀPnsâ Afhn\v (Q) t\À A\p]mXnIamWv. 

i.e   m  Qα  NmÀÖv kahmIy¯nsâ sshZypX [mcbpambn _Ôs¸«ncn¡p¶psh¶v  

\ap¡dnbmw I = Q
t

  Q = It⇒

∴    m  It
(AsÃ¦nÂ)
 m = Z It                                   

α

                                                                                 ..... (9.33)
ChnsS Z F¶Xv CeIvt{SmUnÂ DÂ]mZn¸n¡p¶ ]ZmÀ°¯n\v Xpeyamb CeIvt{Sm sIan¡Â 

BWv. 

Ft¸mÄ, I = 1A and t = 1sec,         Q = 1C , A¯cw kµÀ`§fnÂ (9.32) kahmIyw (9.33) 

⇒  m = Z � .....(9.34)
CeIvt{Sm sIan¡Â CuIzeâ v F¶Xv 1 Iqtfmw_v NmÀPv D]tbmKn v̈ CeIvt{SmUnÂ \nt£ 

]n¨ AsÃ¦nÂ kzX{´am¡nb ]ZmÀ°¯nsâ Afhv.

CeIvt{Sm sIan¡Â Xpeyhpw tamfmÀ ]nÞhpw

C\n]bp¶  s]mXp CeIvt{Sm sIan¡Â dntUmIvkv {]XnIcWw ]cnKWn¡pI

M (aq)+ne M(s)n+ - →
apIfnepÅ kahmIy¯nÂ \n¶v \ap¡v A\pam\n¡m³ Ignbpw Hcp tamÄ Mn+  Ah£n]vXamI 

Wsa¦nÂ ‘n’ tamÄkv CeIvt{Sm¬ BhiyamWv. 
Hcp tamÄ Mn+ Ah£n]vXamIWsa¦nÂ 

Bhiyamb NmÀÖnsâ Afhv
= 'n' tamÄkv CeIvt{SmWpIfpsS NmÀÖv

= nF
asämcp hn[¯nÂ ]dªmÂ Hcp Iqf¼v NmÀÖv \nt£]n¡p¶ ]ZmÀ°¯nsâ ]nÞw 

M sâ CeIvt{SmsIan¡Â XpeyX = M sâ tamfmÀ amkv

n (96500)
n+

CuIzesâv amkv

(AsÃ¦nÂ)

                     Z = 
96500 �

.....(9.35)
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c≠mw \nbaw 

NiSO4 (aq)

Rh
Io

CuSO4 (aq) CoSO4 (aq)

+ – + – +

+

–

– A

Nn{Xw 9.9  Htc Afhv sshZypXn IS¯nhn«v hyXykvX CeIvt{SmsseänÂ 

\S¡p¶ sshZypX hntÇjWw

hyXykvX CeIvt{Smsseäv embn\nbneqsS Htc Afhv sshZypXn IS¯n hnSpt¼mÄ _Ôs¸« 
CeIvt{SmUnÂ kzX{´am¡nb ]ZmÀ°§fpsS Afhv CeIvt{Sm sIan¡Â Xpey§Ä¡v t\À 

A\p]mXnIamWv.  
Nn{Xw 9.9 Â ImWn¨ncn¡p¶Xp t]mse Hcp Unkn sshZypX t{iWnbnte¡v aq¶v CeIvt{Sm 

sseänIv skÂ _Ôn¸n¨ncn¡p¶Xv \ap¡v ]cnKWn¡¡mw. Hmtcm skÃnepw hyXykvX CeIvt{Sm 

sseämb NiSO4, CuSO4, CoSO4, F¶nh bYm{Iaw \nt£]n¡p¶p.
Q Iqf¼v NmÀPv CeIvt{SmsseänIv skÂhgn IS¶pt]mIpt¼mÄ AXXv CeIvt{SmUnÂ \nt£]n 

¡p¶ \n¡Â, sN¼v, tImw_mÄ«v F¶nh bYm{Iaw m  m , mNi Cu Co, , F¶nhbmWv ^mcsU 

bpsS c≠mas¯ \nbaw A\pkcn v̈. 

	

α α m   Z , m   Z ,  m   Z
  (AsÃ¦nÂ)

     
m
Z

=
m
Z

Ni Ni Cu Cu Co Co

Ni

Ni

Cu

α

CCu

Co

Co

=
m
Z

� .....(9.36)
DZmlcWw

knÂhÀ ss\t{Sänsâ emb\nsb 20 an\n«psIm≠v 2 B¼nbÀ sshZypXn IS¯nhn«v sshZypX 

 hntijWw sN¿p¶p. F¦nÂ ImtYmUnÂ ]Snbp¶ knÂhdnsâ ]nÞw. IW¡m¡pI 
ImtYmUnse sshZypX cmk {]Xn{]hÀ¯\w Ag +e   Ag (reduction)+ - →  (\ntcmIvkoIcWw)

 m = ZIt                                                           Z = 
Ag bpsS tamfmÀ amkv

 = 108
1 96500

m = 108 gm
( )96500 ×

ool
 C mol

 C                       I = 2A

m = 

-1

-196500
2400×

22.68 g.                                                       t = 20  60S = 1200 S
                                

×
                                         It = 2A S = 2×1200 4400C
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kzbw hnebncp¯pI  0.15 B¼nbÀ sshZypXnsb IS¯nhn«v Hcp teml ehW emb\

nsb 15 an\n«nÂ PehntÇjWw sN¿pt¼mÄ Bt\mUnÂ kzX{´am¡s¸Sp¶ teml¯nsâ 

aqeyw 0.783 {Kmw F¦nÂ B teml¯nsâ CuIzeâ vamkv I≠p]nSn¡pI? 

_mädnIÄ 
B[p\nI CeIvt{SmWnIv temI v̄ _mädnIÄ Hgn¨p IqSm\mhm¯XmWv. DZmlcW¯n\v 

enYnbw Atbm¬ _mädnIÄ skÂ t^mWpIfnepw v̂fmjvsseänse ss{UskÃnepw D]
tbmKn¡p¶p. Cu _mädnIÄ  Hcp ØncthmÄt«PnÂ t\cn«pÅ sshZypX[mcbpsS DdhnSambn 
D]tbmKn¡p¶p. Cu _mädnIsf c≠mbn Xcw Xncn¡mw. {]mYanI _mädn (doNmÀÖv sN¿m³ 
Ignbm¯h) ZznXob _mädn doNmÀÖv sN¿m³ Ignbp¶h) F¶nhbmWv Cu hn`mK¯nÂ R§Ä 

Nne _mädnIfpsS sshZypX ckX{´w kw£n]vXambn NÀ¨ sN¿p¶p. 
se¢m³tjyskÂ

Bt\mUv	 :	 kn¦v ]m{Xw 
ImtYmUv	 :	 MnO2  hpambn k¼À¡w ]peÀ¯p¶ {Kmss^äv ZÞv

CeIvt{Smsseäv	 :	 AtamWnbw t¢mssdUv, kn¦v t¢mssdUv ChbpsS Peob emb\n 
skÃnsâ emf GItZiw 1.5V 
Bt\mUnÂ HmIvkoIcWw 

	 Zn (s)  Zn (aq)+2e  2+ -→ � .....(1)
ImtYmUnÂ \ntcmIvkoIcWw 

	 2 NH (aq) + 2e   2NH  (aq) + H (g) 4
-

3 2
+ → � .....(2)

ssl{UP³ hmXIw MnO2  hn\mÂ Peambn HmIvkoIcn¡s¸Sp¶p

	 H  (g) + 2 MnO  (s) Mn O  (s) + H O ( )  2 2 2 3 2→ l � .....(3)
kahmIyw (1) + (2)+(3) sam¯¯nepÅ dntUmIvkv {]Xn{]hÀ¯\w 

ss{UskÂ _mädn

ImÀ_¬ (ImtYUv)

CeIvt{Smsseäv an{inXw

thÀs]Sp¯m\pÅ
D]IcWw

ImÀ_¬, amwK\okv
ssUHmIvsskUv 

an{inXw

kn¦v (Bt\mUv)

CeIvt{Sm¬kv (e-)

CeIvt{Sm¬kv (e-)

CeIvt{Sm¬kv (e-)

sshZypX
_Ä_v 
(temUv)

CeIvt{Sm¬kv (e-)

Nn{Xw 9.10 se¢m³tjyskÂ
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Zn (s) + 2NH  (aq) + 2 MnO (s) Zn (aq) + Mn O  (s) + H4 2
2+

2 3 2
+ → OO + NH          ...... (4)( )l 2 3

ImtYmUnÂ DÂ¸mZn¸n¡p¶ AtamWnb Zn2+  ambn tNÀ¶v k¦oÀ®amb Atbm¬ 

Zn (NH (aq)3 )4

2[ ] + . cq]s¸Sp¯p¶p. {]Xn{]hÀ¯\wapt¶m«pt]mIpt¼mÄ NH4
+  sâ km{µX 

IpdbpIbpw H¸w Peob NH3  hÀ²n¡pIbpw sN¿p¶p. CXv skÃnsâ C.Fw.F v̂s\ Ipd¡p¶p. 
saÀ¡pdn _«¬ skÂ 

Bt\mUv	 :  kn¦v saÀ¡pdnbpambn kwtbmPn¸n¨p 
ImtYmUv	 :  HgO {Kmss^äv IeÀ¯nb saÀ¡pdn  
CeIvt{Smsseäv	 :  KOH, ZnO F¶nhbpsS an{inXw

Bt\mUnÂ HmIvkoIcWw kw`hn¡p¶p:  Zn(s) + 2OH (aq)   ZnO(s) + H O 2e
0

-

from KOH

+2

2
-→ +( )l

ImtYmUnÂ \ntcmIvkoIcWw \S¡p¶p	:  HgO(s) + H O (l) + 2e   Hg(l) + 2OH  (aq)
+2

2
-

0
-→

sam¯¯nepff {]Xn{]hÀ¯\w	:  Zn (s) + HgO (s)  ZnO (s) + Hg → ( )l
skÃnsâ emf	 :  GItZiw 1.35V.

D]tbmK§Ä	 : � CXn\v DbÀ¶ {KlW iànbpw ZoÀLmbpÊpw D≠v. AXn 
\mÂ CXv t]kvta¡dpIÄ, CeIvt{SmWnIv hm¨pIÄ Iymad 

IÄ XpS§nbhbnÂ D]tbmKn¡p¶p. 

]pd¯pÅ
kväoÂ IhNw

]pdsabpÅ
kväoÂ

apIÄ `mKw

sshZypXn IS¯n
hnSm¯ \Ãh®w

s]mXnªncn¡p¶ aqSn
Zn (Bt\mUv)

HgO bpw {Kmss^äpw
tNÀ¶ an{inXw

(ImtYmUv)

ZnO \mÂ \qcnX
KOH s\ hens¨Sp¯

temlw (CeIvt{Smsseäv)

AI¯pÅ
kväoÂ IhNw

AXncv

än³ temlw ]qinb 
DÄ`mKt¯mSp IqSnb

apIÄ `mKw

hmXIw ]pd¯p
hcp¶ Zzmcw

Nn{Xw 9.11  saÀ¡pdn _«¬ skÂ

ZznXob _mädnIÄ 
KmÂhm\n¡nÂ \S¡p¶ CeIvt{SmsIan¡Â {]Xn{]hÀ¯\§Ä R§Ä CXn\Iw a\Ênem¡n 

bn«p≠v. DÂ]mZn¸n¡p¶ emf s\¡mÄ Aev]w IqSpXepÅ  Hcp iàn {]tbmKn¨psIm≠v skÂhn] 
coXam¡mw. bYmÀ° dnbmIvSâpIsf ]p\ÀPohn¸n¡p¶Xn\v CuXXzw ZznXob _mädnIfnÂ {]tbmKn 
¡p¶p. seUv kvtämtdPv _mädn Hcp DZmlcWambn ]cnKWn v̈ ZznXob skÃnsâ {]hÀ¯\w a\
Ênem¡pI.
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seUv kvtämtdPv _mädn

Bt\mUv	 :  _eanÃm¯seUv 
ImtYmUv 	 :  PbO2  hln¡p¶ seUv ¹mäv

CeIvt{Smsseäv	 :  km{µX 1.2g / mL DÅ kÄ^yqcnIv A¾¯nsâ ]nÞw 38%.
Bt\mUnÂ HmIvkoIcWw kw`hn¡p¶p.

	 Pb(s)  Pb (aq)+2e2+ -→ � .....(1)
Pb2+ AtbmWpIÄ SO4

-2  ambn kwtbmPn¡p¶p.  PbSO4  Ah£n]vXw D≠mIp¶Xphsc. 
	  Pb (aq) + SO (aq)  PbSO  (s)2+

4 4
2− → � .....(2)

ImtYmUnÂ \ntcmIvkoIcWw \S¡p¶p 
	 PbO  (s) + 4 H (aq) + 2e   Pb  (aq) + 2H O 2

+ - 2+
2→ ( )l � ......(3)

 Pb
2+  AtbmWpIÄ  SO4

2-  AtbmWpambn kwtbmPn v̈ PbSO4  Ah£n]vXw D≠m¡p¶p 
	  Pb  (aq) + SO  (aq)  PbSO

2+

4 4

2− → (s)� .....(4)
sam¯¯nepÅ {]Xn{]hÀ¯\w

kahmIyw (1) + (2) + (3) + (4) 
 Pb  (s) + PbO  (s) + 4H (aq) + 2SO  (aq)  2 PbSO  (s)

2

+

4 4

2− →   + 2H O  
2

( )l
Hscmä skÃnsâ emf GItZiw 2V. BWv km[mcWbmbn A¯cw Bdv skÃpIÄ t{iWnbnÂ 

kwtbmPn¸n v̈ 12 thmÄ«v DÂ]mZn¸n¡p¶p

Hcp skÃnsâ emf H SO
2 4

.  sâ km{µXsb B{ibn¨ncn¡p¶p. skÂ {]Xn{]hÀ¯\¯nÂ 
SO4

2−  AtbmWns\ D]tbmKn¨mÂ H SO2 4  sâ km{µX Ipdbp¶p. skÃnsâ km[yX GItZiw 
1.8V, Bbn Ipdbpt¼mÄ skÂ doNmÀPv sN¿Ww. 

skÃnsâ doNmÀÖv

t\cs¯ ]dªXp t]mse 2V Â IqSpXÂ iàn CeIvt{SmUpIfpsS CSbnÂ sImSp¡pt¼mÄ 
sshZypXn ]n³ Xncn¸n¡p¶ {]{IobbnÂ \S¡p¶ skÂ {]Xn{]hÀ¯\§Ä hn]coXamIp¶p. 
sshZypXn IS¯nhnSp¶ {]{IobbnÂ ImtYmUnsâbpw Bt\mUnsâbpw ]¦v hn]coXamhpIbpw 
H SO2 4  D≠m¡pIbpw sN¿p¶p. 

ImtYmUnÂ HmIvkoIcWw kw`hn¡p¶p (Ct¸mÄ Bt\mUmbn {]hÀ¯n¡p¶p) 
PbSO  (s) + 2H O   PbO  (s) + 4 H (aq) + SO  (aq
+2

4 2

+4

2
+

4( ) -l → 2 )) + 2e-  Bt\mUnÂ  

Bt\mUnÂ \ntcmIvkoIcWw \S¡p¶p (Ct¸mÄ ImtYmUmbn {]hÀ¯n¡p¶p).  
PbSO (s) + 2e Pb(s) + SO (aq)4 4

- -→ 2

 sam¯¯nepÅ {]Xn{]hÀ¯\w

2PbSO  (s) + 2H O   Pb (s) + PbO  (s) + 4H (aq) SO
4 2 2

+

4

2-
( )l → + 2   (aq). 

AXn\mÂ FÃm skÂ {]Xn{]hÀ¯\§fnepw 
sshZypXnsb ]n³ Xncn¸n¡pt¼mÄ kw`hn¡p 
¶Xv dntUmIvkv {]Xn{]hÀ¯\¯nsâ hn]coXamWv.
D]tbmK§Ä: 

hml\§Ä, {Sbn\pIÄ, C³shÀ«dpIÄ, XpS 
§nbhbnÂ D]tbmKn¡p¶p

enYnbw Atbm¬ _mädn

Bt\mUv	 : t]mdkv {Kmss^äv 
ImtYmUv	 : �CoO2 t]mepÅ kw{IaW teml 

HmIvsskUpIÄ. Nn{Xw 9.12  enYnbw Atbm¬ _mädn

Li A
tb

m¬
 _

mädn
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CeIvt{Smsseäv	 : Hcp ImÀ_WnI embI¯nse en^nbw ehWw 

Bt\mUnÂ HmIvkoIcWw \S¡p¶p

Li (s)  Li  (aq) + e+ -→
ImtYmUnÂ \ntcmIvkoIcWw \S¡p¶p

Li  + CoO  (s) + e   Li CoO  (s) +
2

-
2→

sam¯¯nepÅ {]Xn{]hÀ¯\w 
Li (s) + CoO  LiCoO  (s)2 2→

c≠v CeIvt{SmUpIfpw Li+

AtbmWns\ AhbpsS LS\bpsS 
AI¯pw ]pd¯pw Nen¡m³ A\

phZn¡p¶p. 

UnkvNmÀÖv kab v̄ Li+  Atbm 
¬kv Bt\mUnÂ DÂ¸mZn¸n¡p¶p. AXv  
PeobaÃm¯ CeIvt{Smsseäv hgn ImtYm 
Unte¡v Nen¡p¶p. skÂ  DÂ]mZn¸n¡p¶ 

emf ≠s\¡mÄ henb iàn CeIvt{SmUn 
epS\ofw {]tbmKn¡pt¼mÄ skÂ {]Xn 
IcWw hn]coXamhpIbpw Ct¸mÄ enYnbw 
AtbmWpIÄ ImtYmUnÂ \n¶v Bt\mUn 
te¡v \o§pIbpw Aht]mdkv {Kmss^äv 
CeIvt{SmUnÂ Npäs¸SpIbpw sN¿p¶p. 
CXns\ CâÀImtej³ F¶p ]dbp¶p.

D]IcW§Ä : 
skÃpemÀ t^mWpIÄ, em]vtäm¸pIÄ, I¼yq«dpIÄ, UnPnäÂ IymadIÄ F¶nhbnÂ D]

tbmKn¡p¶p.

CÔ skÂ

CÔ\§fpsS Pze\s¯  

t\cn«v sshZyptXmÀÖam¡n 

amäp¶ KmÂh\nIv skÃns\ 

CÔ\ skÂ F¶p hnfn¡p 

¶p. {]hÀ¯\w XpScp¶Xn\v 

CXnÂ XpSÀ¨bmbn A`nImc 

Iw tNÀ¡Ww Hcp CÔ\sk 

Ãnsâ s]mXp {]Xn\n[oIcWw 

]n¶mse sImSp¯n«p≠v. 
CÔ\w | CeIvt{SmUv | 

CeIvt{Smsseäv | CeIvt{SmUv 
| HmIvknUâ v 

ssl{UP³ HmIvknP³ 
CÔ\skÂ ]cnKWn v̈ 
CÔ\ skÃnsâ {]hÀ¯\w  
a\Ênem¡mw.Cu kmlNcy 

s\Käohv CeIvt{SmUvt]mknäohv CeIvt{SmUv

Co
O

Li

NmÀÖv

Li

Li
UnkvNmÀÖv

{]tXyI Xcw ImÀ_¬LiCoO2

Nn{Xw 9.13 Li-Atbm¬ _mädn

Nn{Xw 9.14  H2O2 CÔ\ skÂ

t\À¯ ]mSv

Bt\mUv

e e

H2 2H 2e 1/2O2 2H 2e      H2O

H2 O2

ImtYmUv

H2O

H

hmXIw
hym]n¡p¶
kp£ncapÅ

ASp¡vHgpIp¶ Øew

DÂt{]cI
ASp¡pIÄ

XII Std - Unit 9 Chemistry Vol-2 Malayalam.indd   59XII Std - Unit 9 Chemistry Vol-2 Malayalam.indd   59 3/1/2023   5:15:58 PM3/1/2023   5:15:58 PM



60

¯nÂ ssl{UP³ CÔ\ambpw HmIvknP³ HmIvknUâmbpw {]hÀ¯n¡p¶p. CeIvt{Smsseäv 

Peob KOH BWv. 200 Co , Â 20 – 40 atm. Â \ne\nÀ¯p¶p. Ni, NiO AS§nbncn¡p¶ 

t]mdkv {Kmss^äv CeIvt{SmUv \njv{Inb CeIvt{SmUpIfmbn {]hÀ¯n¡p¶p. 
ssl{UP³ HmIvknP³ hmXI§Ä bYm{Iaw Bt\mUv ImtYmUv F¶nhbneqsS IpanfIfpsS 

cq]¯nÂ cq]s¸Sp¶p. 

Bt\mUnÂ HmIvkoIcWw \S¡p¶p:
2H  + 4 OH  (aq)  4 H O 2 2 4( ) ( ) eg l− −→ +

ImtYmUnÂ \ntcmIvkoIcWw \S¡p¶p  O (g) + 2 H O (l) + 4e   4 OH  (aq)2 2
− −→

sam¯¯nepÅ {]Xn{]hÀ¯\w  2H  (g) + O  (g)  2H O (l) 2 2 2→

apIfnepÅ {]Xn{]hÀ¯\w ssl{UP³ Pze\ {]Xn{]hÀ¯\¯n\v XpeyamWv, F¶ncp¶mepw 
Ah t\cn«v {]XnIcn¡p¶nÃ, AXmbXv HmIvkoIcWw, \ntcmIvkoIcWw, {]Xn{]hÀ¯\§Ä 
bYm{Iaw ssl{UP³, HmIvknP³ CÔ\ skÂ F¶nh t]mse Bt\mUnepw ImtYmUnepw 
shthsd \S¡p¶p. s{]ms¸bv³, HmIvknP³, aosYbv³ HmIvknP³ XpS§nb CÔ\ skÃpIfpw 

hnIkn¸ns¨Sp¯n«p≠v H - O2 2   –O2 O2  . 

teml\mi\w

Ccp¼nsâ Xpcps¼Sp¡Â \ap¡v ]cnanXamWv. sN¼v, ]n¨f ]m{X§fnÂ cq]w sIm≠ Hcp 
]¨ \nd¯nepÅ ]mS \n§Ä Ft¸msg¦nepw {i²n¨n«pt≠m CuÀ¸¯nsâ km¶n²y¯nÂ 
temls¯ HmIvknP³ HmIvkoIcn¡p¶p. teml¯nsâ \mi¯n\v ImcWamIp¶ Cu dntUmIvkv 
{]{Iobsb teml\mi\w F¶v hnfn¡p¶p. Ccp¼nsâ \miw R§fpsS sI«nS§Ä¡pw ]me 
§Ä¡pw \miap≠m¡p¶p. Xpcps¼Sp¡p¶Xnsâ ckX{´hpw AXv F§s\ XSbmw F¶Xpw Adn 
tb≠Xv {][m\amWv. Ccp¼nsâ Xpcps¼Sp¡Â Hcp CeIvt{SmsIan¡Â {]{IobbmWv. 
teml\mi\¯nsâ CeIvt{SmsIan¡Â kwhn[m\§Ä

Xpcp¼nsâ cq]hXvIcW¯n\v HmIvknP\pw shÅhpw BhiyamWv. CXv Hcp CeIvt{Sm 
sIan¡Â dntUmIvkv {]{IobbmbXn\mÂ Ccp¼nsâ hnhn[ Øe§fnÂ Bt\mUpw ImtYmUpw 
BhiyamWv. Nn{Xw (9.15) Â ImWn¨ncn¡p¶Xp t]mse Ccp¼nsâ D]cnXehpw D]cnXe¯nÂ 
Hcp XpÅn shÅhpw sNdnb KmÂhm\nIv skÃmbn amdp¶p. shÅ¯mÂ Npäs¸« {]tZiw Ipdª 
AfhnÂ HmIvknP\pambn k¼À¡w ]peÀ¯p¶p. CXv Bt\mUmbn {]hÀ¯n¡p¶p. tijn¡p¶ 
Øe v̄ DbÀ¶ AfhnÂ HmIvknP\p≠v CXv ImtYmUmbn {]hÀ¯n¡p¶p AXn\mÂ HmIvknPsâ 
Afhv ASnØm\am¡n Hcp CeIvt{Sm sIan¡Â skÂ cq]w sImÅp¶p.  NphsS NÀ¨ sNbvXXp 
t]mse shÅ¯mÂ Npäs¸« {]tZi¯pÅ Bt\mUnemWv \miap≠mIp¶Xv. 

Fe(s) → Fe2+(aq)+2e– O2(g) + 4H+(aq)+4e– → 2H2O(I)

Pew

Bt\mUv `mKw

ImtYmUv `mKw

Fe2+

O2

O2

Fe2O3• x H2O

e–

H2O
Xpcp¼v

Ccp¼v

Nn{Xw 9.15  Ccp¼nsâ Xpcps¼Sp¡Â
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Bt\mUnÂ (HmIvkoIcWw) : Ccp¼v Bt\mUv {]tZi¯nÂ Aenbp¶p.

2Fe(s) 2Fe
2+

(aq)+4e
-
               E V.→ = 0 44.

CeIvt{Sm¬kv Ccp¼v temlw hgn Bt\mUnÂ \n¶v ImtYmUnte¡v Nen¡p¶p. HmIvknP³ 

shÅ¯nÂ Aenªv Peambn \ntcmIvkoIcn¡p¶p. 

ImtYmUnÂ (\ntcmIvkoIcWw)
A´co£¯nse ImÀ_¬ssUHmIvsskUnsâ {]Xn{]hÀ¯\¯mÂ ImÀt_mWnIv A¾w 

D≠mIp¶p. CXv H
+  AtbmWpIsf \ntcmIvkoIcW¯n\v kÖoIcn¡p¶p.

 O2 (g)+4H
+

(aq)+4e
-

2H2O ( )                                → l                                          E V
 = 1 23.

PeXpÅnIÄ hgn AtbmWpIfpsS Ne\¯mÂ sshZypX kÀIyq«v ]qÀ¯nbmIp¶p. 

sam¯¯nepÅ \ntcmIvkoIcW {]Xn{]hÀ¯\w, 
+ 2+2Fe(s)+O (g)+4H (aq) 2Fe (aq) + 2H O( )                    E 0.444 1.23 1.67V2 2 l→ = + =�

t]mknäohv emf aqeyw {]Xn{]hÀ¯\w kzta[bm \S¡p¶p F¶Xns\ kqNn¸n¡p¶p. 

Fe
2+  Atbm¬ ho≠pw Fe

3+ , AtbmWmbn HmIvkoIcn¡s¸Sp¶p. Fe
3+Atbm¬ HmIvknP\p 

ambn {]Xn{]hÀ¯n¡pt¼mÄ Xpcp¼v cq]m´cs¸Sp¶p. 
4Fe

2+
(aq)+O2(g)+4H

+
(aq) 4Fe

3+
(aq)+2H2O(l)→

3+ +2Fe (aq)+4H O(l) Fe O .H O(s) + 6H (aq)2 2 3 2→

aäpÅ teml§fmb Aepan\nbw, tIm¸À, knÂhÀ F¶nhbnÂ teml\mi\w Ccp¼ns\¡mÄ 

kmh[m\¯nÂ \S¡p¶p. DZmlcWambn Aepan\nb¯nsâ \ntcmIvkoIcWw, 

Al(s) Al (aq)+3e→ + −3

 Al
3+ , CXv hmbphnÂ HmIvknP\pambn {]Xn{]hÀ¯n v̈ Al2O3 . bpsS kwc£nX IhNw 

tIm«n§v D≠mIp¶p. Cu tIm«n§v B´cnI D]cnXe¯n\v Hcp kwc£nX BhcWambn {]hÀ 

¯n¡p¶p. AXn\mÂ IqSpXÂ \miap≠mIp¶Xv XSbp¶p. 

teml \mi¯nÂ \n¶vteml§fpsS kwc£Ww 

C\n ]dbp¶ coXnIfneqsS CXv t\Sm\mIpw. 
	 i.	 s]bnâ v D]tbmKn v̈ teml¯nsâ D]cnXew ]qip¶p. 
	 ii.	 KmÂhss\knw§v kn¦vt]mepÅ asämcp temlw sIm≠v ]qip¶p. kn¦v Ccp¼ns\¡mÄ 

iàamb Hcp HmIvkoIcW GPâmWv AXn\mÂ CXv Ccp¼ns\¡mÄ Ffp¸¯nÂ \in¡pw.  
AXmbXv Ccp¼n\p ]Icw kn¦v BWv HmIvknssUkvUv BIp¶Xv. 

	 iii.	 Imt¯mUnIv kwc£Ww Cu kmt¦XnI coXnbnÂ teml¯nsâ apgph³ D]cnXehpw KmÂh 
ss\kv sN¿p¶XnÂ \n¶v hyXykvXambn ]cnc£n¡t¸tS≠ Hcp kwc£nX teml¯mÂ aqtS 
≠XnÃ. ]Icw Ccp¼ns\¡mÄ Ffp¸¯nÂ \in¡p¶ teml§fmb, saKv\ojyw, kn¦v 
XpS§nbh ]cnXymK]camb Bt\mUmbpw Ccp¼v saäocnbÂ ImtYmUmbpw {]hÀ¯n 
¡p¶p. AXn\mÂ Ccp¼v kwc£n¡s¸Sp¶p F¶mÂ Mg AsÃ¦nÂ Zn \in¡s¸Sp¶p.

\njv{Inbw - teml¯ns\ iàamb HmIvkoIcW GPâpIfmb HNO3 . D]tbmKn v̈ {]hÀ¯n¡p 
t¼mÄ AXnsâ ^eambn teml¯nsâ D]cnXe¯nÂ Hcp kwc£nX HmIvsskUv ]mfn cq]w 
sImÅp¶p.  
Atembv cq]oIcWw - Ccp¼nsâ HmIvknssUknwKv {]hWX Ccp¼v aäpÅ Bt\mUnIv 
teml§fpambn teml k¦cw cq]oIcn¡p¶XneqsS Ipdbv¡m³ Ignbpw. 

DZmlcWw sÌbn³sekv ÌoÂ, Fe, Cr , F¶nhbpsS Hcp temlk¦cw
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sshZypX cmkt{iWn

Ìm³tUÀUv GI CeIvt{SmUv  
s]m«³jyÂ Ìm³tUÀUv ssl{UP³ 
CeIvt{SmUpIÄ D]tbmKn¨mWv 
Af¡p¶Xv F¶v R§Ä ]Tn¨p. Nn{X¯nÂ 
ImWn¨ncn¡p¶Xp t]mse 298K Â hnhn[ 
teml Atbm¬ CeIvt{SmUpIfpsS 
Ìm³tUÀUv CeIvt{SmUv s]m«³jyÂ 
AhbpsS Ìm³tUÀUv \ntcmIvkoIcW 
aqey§Ä Ipdbp¶ {Ia¯nemWv 
{IaoIcn¨ncn¡p¶Xv.

Cu t{iWnsb sshZypX cmkt{iWn 

F¶p ]dbp¶p. 
Ìm³tUÀUv dnU£³ \ntcmIvkoI 

cW (E )
  F¶Xv ]ZmÀ°§IfpsS HmIvkn 

ssUknwKv {]hWXbpsS AfhmWv E  
aqeyw IqSpt¼mÄ CeIvt{SmWpIsf kzoI 
cn¡p¶Xn\pw \ntcmIvkoIcn¡p¶Xn\pw 
]ZmÀ°§Ä ImWn¡p¶ {]hWX IqSpX 

emWv AXn\mÂ (E )
  aqeyw IqSpt¼mÄ  

\mi¯n\v hnt[bamIp¶ {]hWX Ipdbp¶p.

 aqey\nÀ®bw

icnbmb D¯cw XncsªSps¯gpXpI:

1.	 BsI 9650 Iqfpw_pIfpsS NmÀÖv DÅ CeIvt{SmWpIfpsS F®w 

a) 6 22 1023. × 		  b) 6 022 1024. ×

c) 6 022 1022. × 		  c) 6 022 10 34. × −

2.	 C\n¸dbp¶ AÀ²skÂ {]XnIcW§Ä ]cnKWn¡pI: 

	 Mn  + 2e   Mn  E -1.18V2+ − → =

	
2 3+ -Mn Mn e   E  = -1.51V+ → + �

	 {]Xn{]hÀ¯\¯n\mbn 2+ 3+3Mn Mn+2Mn ,→ apt¶m«pÅ {]XnIcW¯nsâ km[yXbpw.
a) 2.69V kzXkn²amb		  b) -2.69 kzXkn²aÃm¯Xv

c) 0.33V kzXkn²amb 		  d) 4.18V kzXkn²aÃm¯Xv 

3.	 hm¨pIfnÂ D]tbmKn¡p¶ _«¬skÂ C\n¸dbp¶ coXnbnÂ {]hÀ¯n¡p¶p 

�Zn (s) + Ag O (s) + H O ( )  2 Ag (s) + Zn (aq) + 2OH  (2 2 l 

2+ − aaq)  AÀ² skÂ 

km[yXIÄ 2 2Ag O (s) + H O ( ) + 2e 2Ag (s) + 2 OH  (aq)   E 0.34Vl − −→ =�  
Zn (s)  Zn (aq) + 2e E V0→ =+ −2 0 76. . skÂ km[yX 

a) 0.84V	 b) 1.34V	 c) 1.10V	 d) 0.42V

AÀ²{]Xn{]hÀ¯\w
Ìm³tUÀUv 
s]m«³jyÂ (V)

-3.05

-2.36

-1.66
-0.76
-0.44
-0.13

+0.34
+0.77
+0.80
+1.23
+1.36
+1.67

+2.87
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4.	 298K Xm]\nebnÂ 0.5 mol dm-3 km{µXtbmSp IqSnb AgNO3  emb\nbpsS CeIvt{SmsseänIv 

NmeIX  5 76 10 3 1. × − − S cm  F¦nÂ AXnsâ tamfmÀ NmeIX aqeyw 

a) 2.88 S cm mol2 -1 		  b) 2 -111.52 S cm mol

c) 0.086 S cm mol2 -1 		  d) 28.8 S cm mol
2 -1

5.	  

CeIvt{Smsseäv KCl KNO3 HCl NaOAC NaCl

         
(S cm  mol

–Λ
2 1− )

149.9 145.0 426.2 91.0 126.5

A\´amb t\À¸n¡enÂ 25 Co  Xm]\nebnÂ CeIvt{SmsseäpIfpsS DNnXamb tamfmÀ 
NmeIX aqey§Ä apIfnepÅ ]«nIbnÂ sImSp¯ncn¡p¶p. AXnÂ \n¶v tbmPn¨ aqey§sf 

D]tbmKn v̈  HOACΛ   bpsS aqeyw I≠p]nSn¡pI.  

a) 517.2	 b) 552.7	 c) 390.7	 d) 217.5
6.	 ^mctUkv Øncm¦w \nÀÆNn¡p¶Xv 

a) CeIvt{Sm¬ hln¡p¶ NmÀÖv 
b) Hcp tamfnse CeIvt{SmWpIÄ hln¡p¶ NmÀÖv 
c) Hcp tamfnse ]ZmÀ°w \nt£]n¡p¶Xns\ 
d) Bhiyamb NmÀÖv 6 22 1010. ×  CeIvt{Sm¬ hln¨p sIm≠p t]mIp¶ sshZypXn. 

7.	 �C\n¸dbp¶ {]XnIcWw D≠mIp¶Xn\v F{Xt¯mfw sshZypXn BhiyamWv MnO Mn4
- 2+→

a) 5F	 b) 3F	 c) 1F	 d) 7F
8.	 DcpInb ImÂjyw HmIvsskUv emb\nbneqsS 3.86 A0 AfhpÅ sshZypXn 41an\n«pw 40 

sk¡ânepw IS¯nhnSp¶p. ImtYmUnÂ ]Snbp¶ ImÂjy¯nsâ ]nÞw I≠p]nSn¡pI (Ca 
sâ AtämanI ]nÞw 40g / mol, 1F = 96500C).
a) 4	 b) 2	 c) 8	 d) 6

9.	 DcpInb tkmUnbw t¢mssdUnsâ sshZypX hntÇjW kab v̄ 3A sshZypXn D]tbmKn v̈  
0.1tamÄ t¢mdn³ DÂ¸mZn¸n¡m³ Bhiyamb kabw 
a) 55 an\n«pIÄ 	 b) 107.2 an\n«pIÄ 	 c) 220 an\n«pIÄ	 d) 330 an\n«pIÄ 

10.	1A sshZypXn D]tbmKn v̈ sshZypXhntÇjWw sN¿pt¼mÄ 60 sk¡ânÂ ImtYmUnÂ \n¶v 

]pds¸Sphn¡p¶ CeIvt{SmWpIfpsS F®w (CeIvt{SmWnsâ NmÀÖv = 1 6 10 19. × − C ) 

a) 236.22 10× 	 b) 6 022 1020. × 	 c) 3 75 1020. × 	 d) 7 48 1023. ×

11.	Xmsg X¶ncn¡p¶XnÂ hninjvS NmeIX Ipdª emb\n 

a) 2N	 b) 0.002N	 c) 0.02N	 d) 0.2N

12.	seUv kvtämtdPv _mädn NmÀÖv sN¿pt¼mÄ

a) ImtYmUnse PbSO4  s\ Pb Bbn \ntcmIvkoIcn¨p  
b) Bt\mUnse PbSO4  s\ PbO2  Bbn HmIvkoIcn¨p

c)Bt\mUnse 4PbSO , Pb Bbn \ntcmIvkoIcn¨p	  
d) ImtYmUnse PbSO4  s\ Pb  Bbn HmIvkoIcn¡s¸«p
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13.	C\n]dbp¶ skÃpIfnÂ 

I) se¢m³sN skÂ 
II) \n¡Â ImUvanbw skÂ

III) seUv kvtämtdPv _mädn

IV) saÀ¡pdn skÂ

{]mYanI skÃpIÄ 
a) I, IV	 b) I, III	 c) III, IV	 d) II, III

14.	KmÂhss\kvUv Ccp¼v DXv]mZn¸n¡m³ kn¦v Ccp¼nÂ ]qip¶p. ]s£ hn]coX Znibnte¡v 

km[yaÃ AXn\p ImcWw

a) kn¦v Ccp¼ns\¡mÄ `mcw IpdªXmWv

b) Ccp¼ns\¡mÄ Ipdª {ZhWm¦w kn¦ne\p≠v 
c) Ccp¼ns\¡mÄ Ipdª s\Käohv CeIvt{SmUv km[yX knµn\p≠v

d) Ccp¼ns\¡mÄ DbÀ¶ s\Käohv CeIvt{SmUv km[yXbp≠v kn¦n\v

15.	hmZw: ip²amb Ccp¼ns\ hc≠ hmbphnÂ NqSm¡pt¼mÄ Xpcp¼nsâ BhcWambn ]cnhÀ 

¯\w sN¿s¸Sp¶p

	 ImcWw : Xpcp¼n\v.Fe O3 4  F¶ LS\bp≠v

a) hmZhpw bpànbpw icnbmsW¦nÂ bpànbmWv AhImihmZ¯nsâ icnbmb hniZoIcWw. 

b) hmZhpw bpànbpw icnbmsW¦nÂ bpàn icnbmb hniZoIcWaÃ AhImihmZ¯nsâ. 

c) AhImihmZw icnbmsW¦nepw ImcWw sXämWv 

d) hmZhpw bpànbpw sXämWv. 

16.	H -O2 2  CÔ\ skÃnÂ ImtYmUnemWv {]Xn{]hÀ¯\w kw`hn¡p¶Xv 

a) O (g) + 2H O  + 4e   4OH  (aq)2 2 ( )l − −→

b) H (aq) + OH  (aq)  H O (+ − → 2 l)

c) 2H (g) + O (g)  2H O (g)2 2 2→

d) H  + e  H
+ − → 1

2 2

17.	M 36  km{µXbpÅ hocyw Ipdª GI £mc A¾¯nsâ kam\ NmeIX 6 mho cm2 
equivalent –1 A\´amb t\À¸n¡enÂ AXnsâ kam\ NmeIX 400 mho cm2 equivalent –1 

Cu A¾¯nsâ hnLS\ Øncm¦w.  

a) 1 25 10 6. × − 	 b) 66.25 10−× 	 c) 1 25 10 4. × − 	 d) 56.25 10−×

18.	0.01M, km{µXbpw 1:1 sshZypX emb\nbpamÅ (hninjvS NmeIX κ =  S cm1 25 10
3 1

. × − − ) 
skÃnsâ {]Xntcm[w 25C  Â 800 W  BWv. F¦nÂ AXnsâ skÂ Øncm¦w, 

a) 10 1 1− − c m     b) 101 1 c m−     c) 1 1 c m−     d) 125.7 10−×
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19.	̀ mKnIambn ebn¡p¶ ehW¯nsâ ]qcnX emb\nbpsS AB NmeIX (1:1 CeIvt{Smsseäv) 
298K Â 1 85 10. ×  S m-5 -1 . BWv 298K Â ehW¯nÂ ebn¡p¶ DÂ¸¶w AB ( ) = 14 ×10−3 
S m2 mol−1. 

a) 125.7 10−×     b) 1 32 10 12. × −     c) 7 5 10 12. × −     d) 121.74 10−×

20.	sshZypX cmk skÃnÂ :  Zn ZnSO  (0.01M) CuSO (1.0M) Cu4 4 , Cu Um\nbÂ skÃnsâ 

emf E1. BWv.  Zn ZnSO  (0.01M) CuSO (1.0M) Cu4 4s â km{µX 1.0M te¡pw CuSO4  sâ km{µX 0.01M, tebv¡pw amdpt¼mÄ 

emf E2. Bbn amdp¶p. apIfnÂ \n¶v E1, E2 X½nepÅ _Ôw? 

a) E1 < E2	  b) E1 > E2	 c) E E2 1 	 d)  E1 = E2

21.	hyXykvX emf aqey§Ä A\pkcn v̈ t{_mansâ HmIvkoIcW AhØbnse amäw ]cnKWn 

¡pI NphsSbpÅ Nn{X¯nÂ ImWn¨ncn¡p¶Xp t]mse: 

BrO BrO HBrO Br Br4
- 1.82V

3
- 1.5V 1.595V

2
1.0652V - →  →  →  →

At¸mÄ A\p]mXanÃm¯ ]ZmÀ°w 

a) Br2	 b) BrO4
− 	 c) BrO3

- 	 d) HBrO

22.	skÂ {]Xn{]hÀ¯\¯n\v 

2Fe (aq) + 2l (aq) 2Fe (aq) + l (aq)3+ − +→ 2
2

E  0.24V cell
o =  298K. skÂ {]Xn{]hÀ¯\§fpsS Ìm³tUÀUv Kn_vkv F\ÀPn (∆, Go) : 

a) -46.32 KJ mol−1 	 b) -23.16 KJ mol−1 	 c) 46.32 KJ mol−1 	 d) 123.16 KJ mol−

23.	Hcp \nÝnX Afhv sshZypXn 0.504 {Kmw ssl{UPs\ 2 aWn¡qdn\pÅnÂ DÂ]mZn¸n¨p. F¦nÂ 
AtX Afhv sshZypXn AtXkab v̄ tIm¸À kÄt^äv emb\n hgn IS¶pt]mIpt¼mÄ F{X 

{Kmw tIm¸dns\ DÂ]mZn¸n¡m³ Ignbpw.

a) 31.75	 b) 15.8	 c) 7.5	 d) 63.5

24.	25 Co  Xm]\nebnÂ X F¶ hmXIw 1 atm Â 1MY-, 1MZ- an{inXw AS§nb emb\nbneqsS 

IpanfIfmbn IS¡p¶p. AXnsâ \ntcmIvkoIcW km[yX Z>Y>X, F¦nÂ 

a) Y, X s\ HmIvkoIcn¡p¶p Z s\ CÃ		  b) Y, Z s\ HmIvkoIcn¡p¶p X s\ CÃ

d) Y, X s\bpw Z s\bpw HmIvkoIcn¡p¶p	 d) Y,X s\bpw Z  s\bpw \ntcmIvkoIcn¡p¶p

25.	skÂ kahmIyw : A + 2B A +2B;2+ – →
A  + 2e A    E V,       lo g K = 15.6 , 300K2

100 34+ − → = +� . Xm]\nebnÂ F¦nÂ 
B  B− − →−e  Cu skÂ{]hÀ¯\¯nsâ E  aqeyw I≠p]nSn¡pI  (AIIMS – 2018)

a) 0.80	 b) 1.26	 c) -0.54	 d) -10.94

{lkz tNmtZym¯c§Ä

1.	 Bt\mUpw ImtYmUpw \nÀhNn¡pI 
2.	 t\À¸n¡Â IqSpt¼mÄ emb\nbpsS NmeIX Ipdbp¶p. F´psIm≠v 
3.	 tImÄdmjv \nbaw {]Ømhn¡pI. A\´amb t\À¸n¡enÂ Hcp hocyw Ipdª CeIvt{Sm 

sseänsâ tamfmÀ NmeIX I≠p]nSn¡p¶Xn\v tImÄdmjv \nbaw F§s\bmWv {]tbmP\
IcamIp¶Xv. 
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4.	 \njv{Inb CeIvt{SmUpIfpsS klmb¯mÂ DcpInb NaCl sâ sshZypXhntÇjWw 
hniZoIcn¡pI? 

5.	 ^mcsUbpsS sshZypXhntÇjW \nba§Ä hniZam¡pI? 

6.	 Um\nbÂ skÃnsâ \nÀ½mWw hnhcn¡pI skÂ {]Xn{]hÀ¯\w FgpXpI? 

7.	 KmÂhm\nIv skÃnse Bt\mUv s\Käohv CeIvt{SmUmbpw ImtYmUv t]mknäohv CeIvt{Sm 
Umbpw IW¡m¡p¶Xv F´p sIm≠v?

8.	 298K se 1:1 ZpÀ_eamb CeIvt{Smsseänsâ 0.01M emb\nbpsS NmeIX 1.5 10  S cm-4× −1.  BWv

i) emb\nbpsS tamfmÀ NmeIX 
ii) Hcp ZÂ_eamb CeIvt{Smsseänsâ hnLS\ Afhpw hnLS\ Øncm¦hpw 

X¶ncn¡p¶Xv

λ
λ

cation

anion

 = 248.2 S cm  mol
 S cm  mol





2 1

2 151 8

−

−= .

9.	 0.1M HCl, 0.1 M KCl F¶nhbnÂ GXn\mWv IqSpXÂ Λ
0

m  aqeyw? F´psIm≠v?
10.	hninjvS NmeIX Ipdbp¶ {Ia¯nÂ C\n¸dbp¶ emb\nsb {IaoIcn¡pI. 

i) 0.01M KCl 	 ii) 0.005M KCl	 iii) 0.1M KCl 
iv) 0.25 M KCl	 v) 0.5 M KCl

11.	CeIvt{SmsseänIv NmeIX Af¡p¶Xn\v Unkn sshZypXn¡p ]Icw Fkn sshZypXn D]
tbmKn¡p¶sX´p sIm≠v? 

12.	0.5 cm-1, 0.25cm-1 F¶pw skÂ Ønem¦w DÅ c≠p hyXykvX skÃpIfnÂ bYm{Iaw 0.1M 
NaCl emb\nbnÂ hbv¡s¸«n«p≠v c≠nÂ GXn\mWv hninjvS NmeIX aqeyw IqSpXÂ. 

13.	1.608A AfhpÅ sshZypX[mc 250 anÃn Â 50 an\n«nÂ 0.5M tIm¸À kÄt^äv emb\nbneqsS 
IS¶pt]mIp¶p. sshZypXhntÇjW¯n\v tijw hym]vXw ØncamsW¶v IcpXn Cu2+  sâ {]hÀ 
¯\tijn IW¡m¡pI, sshZypX Imcy£aX 100% BWv.

14.	\nehmc kmlNcy¯nÂ Fe3+  \v t{_mssaUns\ t{_man\mbn HmIvkoIcn¡m³ Ignbptam?
X¶n«pÅXv: E

Fe Fe3+ 2+

 = 0 771.
	 E V.

Br Br2
− = 1 09.   

15.	sN¼v kÄt^äv Ccp¼p]m{X¯nÂ hfsc¡mew kq£n¡m³ Ignbptam? 
	 X¶n«pÅXv : E

Cu Cu2+

 = 0 34. V , E V
Fe Fe2+

 = −0 44. . 

16.	M1, M2 F¶o c≠v teml§fpsS \ntcmIvkoIcW km[yX aqeyw bYm{Iaw  - V,  +yVx  
ChbnÂ GXmWv H2, H2SO4 s\ kzX{´am¡p¶Xv.

17.	M1 , M2  F¶o c≠v teml§fpsS \ntcmIvkoIcW km[yX . .E  V , E V
M M M M11

2
2
2

2
2 3 0 2+ += − =� �  

Ccp¼nsâ D]cnXe¯nÂ ]qim³ GXmWv \ÃsX¶v {]hNn¡pI? X¶n«pÅXv : E  V
Fe Fe2+

 = −0 44.

18.	skÃnsâ Ìm³tUÀUv emf IW¡m¡pI: Cd Cd Cu Cu
2+2+  skÂ {]Xn{]hÀ¯\w \nÀ®bn 

¡pI  CCu Cu  , d Cd2+ 2+  F¶nhbpsS Ìm³tUÀUv \ntcmIvkoIcW km[yXIÄ 0.34V, 
-0.40 thmÄ«v F¶nhbmWv bYm{Iaw. skÂ {]Xn{]hÀ¯\¯nsâ km[yX {]hNn¡pI. 
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19.	CÔ\skÃnÂ H2 , O2  {]hÀ¯n v̈ sshZypXn DÂ]mZn¸n¡p¶p. Cu {]{InbbnÂ, H2  hmXIw 

Bt\mUnÂ HmIvkoIcn¡s¸Sp¶p, 2O  hmXIw ImtYmUnÂ HmIvkoIcn¡s¸Sp¶p 25 Co  1 
atm aÀ±¯nepw 44.8 enäÀ H2  hmXIw ]¯p an\n«v {]Xn{]hÀ¯n¡pt¼mÄ DXv]mZn¸n¡p¶ 

icmicn sshZypXn F´mWv? Cu2+ , Â \n¶v Cu  sb sshZypX \n£n]vXam¡p¶Xn\v apgph³ 

sshZypXnbpw D]tbmKn¡pIbmsW¦nÂ F{X {Kmw Cu \n£n]vXamIp¶p. 

20.	bYm{Iaw \n¡Â ss\t{Säv t{Imanbw ss\t{Säv emb\nIÄ ImWs¸Sp¶ c≠v hyXykvX CeIv 

t{SmsseänIv skÃnÂ IqSn Htc Afhv sshZypXn IS¶pt]mIp¶p. 2.935g Ni BZys¯ skÃnÂ 

\n£n]vXambn«p≠v F¦nÂ c≠mas¯ skÃnÂ \n£n]vXamb Cr sâ Afhv IW¡m¡pI? 

\n¡ensâbpw t{Imanb¯nsâbpw tamfmÀ ]nÞw bYm{Iaw 58.74 , 52gm-1 F¶nhbmWv.

21.	 25 Co  Â tIm¸À CeIvt{SmUv 0.1M tIm¸À kÄt^äv emb\nbnÂ ap¡nh¨ncn¡p¶p. tIm¸dnsâ  

CeIvt{SmUv km[yX I≠p]nSn¡pI [X¶n«pÅXv: E
Cu Cu2+
� = 0 34. V ]. 

22.	Mg (s) Mg (aq) Ag (aq) Ag (s), 2+ +  F¶ skÃnÂ 25 Co  Xm]\nebnÂ ka\neØncm¦w 

I≠p]nSn¡pI skÂ {]hÀ¯n¡pt¼mÄ AXnÂ \n¶pw e`n¡p¶ ]camh[n {]hÀ¯nbpw 

I≠p]nSn¡pI. X¶n«pÅXv : E V, E V
Mg Mg Ag Ag2+ +

�� = − =2 37 0 80. . . 

23.	9.2 × 1012 enäÀ shÅw Hcp XSmI¯nÂ e`yamWv. sshZypXhntÇjW¯n\v D]tbmKn¡p¶ Hcp  

sshZypXn dnbmIvSÀ XSmI¯nse shÅw 2 106 1× − Cs  F¶ \nc¡nÂ DNnXamb thmÄt«PnÂ  
sshZypXn DXv]mZn¸n¡p¶p. XSmI¯nse Pes¯ ]qÀ®ambpw sshZypXhntÇjWw sN¿m³ 
F{XhÀjw Bhiys¸Sp¶p. F¶p IcpXpI sshZypXhntÇjWw aqeaÃmsX shÅw \jvS 

s¸Sp¶nÃ. 

24.	t\¬Ìv kahmIy¯n\mbn Hcp ]Z{]tbmKw t\SpI.

25.	km{In^njnbÂ kwc£Ws¯ Ipdn v̈ Hcp Ipdn v̧ FgpXpI. 

26. H - O2 2  CÔ\ skÃnsâ {]hÀ¯\w hniZoIcn¡pI. 

27.	Al3+ , SO4
2-  F¶nhbpsS A\´amb t\À¸n¡enÂ AtbmWnI NmeIX 189, 160 mho cm2 

equiv-1. F¦nÂ A\´amb t\À¸n¡enÂ Al (SO )2 4 3  emb\nbpsS kam\ NmeIX tamfmÀ 

NmeIX Ch I≠p]nSn¡pI.
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Hcp thmÄ«mbnIv skÃnsâ Dt¯P\w

	  

L«w – 1 
	 {_ukÀ Xpd¡pI. F¶n«v apIfnÂ ImWp¶ URL s\ ssS v̧ sN¿pI. AsÃ¦nÂ apIfnÂ ImWn 

¡p¶ QR tImUv kvIm³ sN¿pI. At¸mÄ Nn{X¯nÂ sImSp¯ncn¡p¶ t]mepÅ sh_vt]Pv  

\n§Ä¡v ImWm³ Ignbpw. 
L«w – 2
	 Nn{X¯nÂ ImWp¶ \nÀt±i§Ä A\pkcn v̈ \n§Ä¡v A\ptbmPyamb ImtYmUpw Bt\mUpw 

DÅ teml§fpw sshZypX emb\nbpw XncsªSp¡mw. F¶n«v Nn{X¯nÂ ImWp¶ thmÄ«v aoädn 

sâ Nph¶ ]hÀ kzn¨nÂ AaÀ¯pI. Ct¸mÄ CeIvt{SmWpIfpsS Hgp¡pw emf sâ aqeyhpw kv{Io\nÂ 

ImWm³ Ignbpw. 
L«w – 3
	 apIfnÂ sImSp¯ncn¡p¶ L«§sf kv{Io\nÂ sImSp¯ncn¡p¶ km{µX ]«nIbnÂ \n¶pw 

ImtYmUnsebpw Bt\mUnsebpw sshZypX emb\n sXcsªSp v̄ BhÀ¯n¡pI. 

Cu D]IcWw D]tbmKn v̈  
\n§Ä¡v cmk sshZypX skÂ 

Ag/Cu/Zn D]tbmKn v̈ D≠m¡m\pw 
skÃnsâ emf Af¡m\pw Ignbpw. 
IqSmsX km{µX F§s\bmWv  
Hcp skÃnsâ emf aqeys¯ 

_m[n¡p¶Xv F¶v  
\n§Ä¡v ]Tn¡mw. 

Zbhmbn URL https://pages.
uoregon.edu/tgreenbo/
voltaicCellEMF.html
AsÃ¦nÂ QR tImUns\ 
kvtI³ sN¿pI.

sF.knän tImÀWÀ
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]T\ e£y§Ä 
Cu bqWnäv ]Tn¨tijw hnZymÀ°n¡v A[ntim 

jWw XcwXncn¡m\mIpw 
�� BKncWw sN¿epw A[ntimjWhpw 

X½nÂ thÀXncn¨dnbpI.
�� �t{^m≠v en v̈ A[ntimjWw sFtkmtYw

�� �DÂt{]cWw, DÂt{]cI¯nsâ KpW§Ä 

F¶nh a\Ênem¡p¶p

�� �DÂt{]cW¯nsâ kn²m´§fpw F³ 
sskw DÂt{]cWt¯bpw Ipdn v̈ hnhcn 

¡Â.
�� �sImtfmbnUpIfpsS hÀ¤oIcWw.
�� �sImtfmbnUpIfpsS X¿mdm¡Â coXnbpw 

ip²oIcWhpw.
�� �sImtfmbnUÂ emb\nbpsS KpW§Ä 

hnhcn¡Â.
�� �\½psS \nXyPohnX¯nÂ sImtfmbnUp 

IfptSbpw FaÂjtâbpw ]¦ns\ hnhcn 

¡p¶p.

{]Xe ckX{´w
bqWnäv

10

CÀhnwKv emwKvapbÀ

FÀhnwKv emwKvapbÀ Hcp Atacn¡³  

ckX{´Ú\pw `uXnI imkv{X 

Ú\pw BWv 1932 Â Ct± 

l¯n\v {]XeckX{´¯n\v t\m 

s_Âk½m\w e`n¨p. At±lamWv 

AtämanIv LS\bpsS tI{µoIrX 

kn²m´w hniZoIcn¨Xv. Kymkv  

\nd¨ CÀIm³Uskâ v em¼pw ssl 

{UP³ shÂUnwKv kmt¦XnIXbpw  

At±lw I≠p]nSn¨p. \yqsaIvkn 

t¡mbnse tkmtImtdmbv¡Sp¯p 

Å emMvapbÀ FÃmkvs^dnIv et_m 

d«dn dnkÀ¨n\v At±l¯nsâ _lp 

am\mÀ°w \maIcWw sN¿s¸«p
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BapJw

Jc{ZmhIw, Jc,hmXIw, {ZmhIhpw {ZmhIhpw X½nepÅ L«§Ä¡nSbnepÅ CâÀt^kp 
IfnÂ kw`hn¡p¶ {]{InbIsf ssIImcyw sN¿p¶ ckX{´¯nsâ imJbmWv {]Xe 
ckX{´w saäocnbepIÄ, s]bnâpIÄ apXÂ saUnkn³, _tbmsSIvt\mfPn hsc Cu hnjbw 
\½psS ssZ\wZn\ PohnX¯n\pw \nch[n hyhkmb§Ä¡pw hfscb[nIw {]m[m\yap≠v 
sshhn[yamÀ¶ Imässeknkv, sImtfmbnUpIfpsS cq]oIcWw, ØncX, CeIvt{SmUv {]
Xn{]hÀ¯\§Ä F¶nhbnÂ {]Xe§Ä Hcp  {][m\ ]¦v hln¡p¶p tkmfnUpIfpsS 
{]Xe§Ä AhbpsS _Ä¡v `mK¯nÂ \n¶v A´Àeo\amWv. tIhew D]cnXe 
¯nepÅ Bä§Ä X½nepÅ  _Ô\§Ä _Ä¡nÂ \n¶v hyXykvXamWv. CâÀkvsäÃmÀ _lncm 
Imi v̄ \ne\nÂ¡p¶ ssl{UP³ [m\y§fptSbpw s]mSn]Se§fptSbpw D]cnXe¯nÂ cq]w  
sImÅp¶p. sImXpIÄ¡pw aäv sNdnb {]mWnIÄ¡pw Pe¯nsâ D]cnXe¯nÂ \S¡m³ Ignbpsa 
¦nepw kao] {]tZi§fnÂ tkm¸pIÄ tNÀ¡pt¼mÄ Ah shÅ¯nÂ ap§pw. Pe¯pÅnIfpsSbpw 
saÀ¡pdn XpÅnIfptSbpw tKmfmIrXnbnÂ \mw BanjvScmIp¶p. Nn{Xie`¯n\v H«p¶ XÃm¯  
NndIpIfpw kky§fpsS CeIfpw \s½ BIÀjn¡p¶p. BImi¯n\v \oe\ndhpw kqcymkvXa 
b¯nsâ Nph v̧ \ndhpw \s½ iànbmbn BIÀjn¡p¶p. apIfnepÅ FÃm Imcy§fnepw {Zhy¯nsâ  
D]cnXew am{XamWv {][m\w ]e{IoapIfpw, temj\pIfpw aäv hyànKX ]cnNcW DÂ¸¶§fpw 
k¦oÀ®amb FaÂj\pIfmWv. BtcmKyIcambXpw cpNnIchpw \o≠p\nÂ¡p¶Xpamb `£y 
DÂ]¶§Ä hnIkn¸n¡m³ ̀ £y I¼\nIÄ¡v XmÂ¸cyap≠v. ChsbÃmw sImtfmbnUpIfptSbpw 
D]cnXe ckX{´¯ntâbpw XXz§sf ASnØm\am¡nbpÅXmWv. AXn\mÂ D]cnXe ckX{´w 

]Tn¡m\pÅ BthiIcamb hnjbamWv. 

10.1 A[ntimjWhpw BKncWhpw

tkmfnUv {]Xe§fnÂ k¼À¡w ]peÀ¯p¶ PohnIsf BIÀjn¡m\pÅ Ignhp≠v. 
DZmlcW¯n\v Icn A[ntimjW AtamWnb knen¡sPÂ, A[ntimjW Pew, Icn, ]©kmcbnÂ  

\n¶pÅ \nd§Ä.
Cu DZmlcW§Ä sXfnbn¡p¶Xv A[ntimjWw Hcp D]cnXe {]Xn`mkamWv. A[ntimjW 

¯n\v hn]coXambn, BKncWw Hcp _Ä¡v {]Xn`mkamWv AXmbXv A[ntimjW X³am{XIÄ 

A[ntimjW¯nepS \ofw hnXcWw sN¿p¶p.
�� A[ntimjWw \S¡p¶ saäocnbemWv A[ntimjIw.

�� A[ntimjW ]ZmÀ°s¯ Hcp A]timjnXw.

�� A]timjnX ]ZmÀ°s¯ Hcp A]timjnXw F¶p hnfn¡p¶p.  
�� A[ntimj X³am{XbpsS km{µX IqSpXepÅ c ≠v L«§sf thÀXncn¡p¶ D]cnXes¯ 

CâÀt^kv F¶p hnfn¡p¶p.
�� A[ntimjW¯nÂ CâÀt^knse Hcp ]ZmÀ°¯nsâ km{µX DbÀ¶XmsW¦nÂ AXns\ 

t]mknäohv A[ntimjWw F¶p hnfn¡p¶p. km{µX IpdhmsW¦nÂ AXns\ s\Käohv A[n 
timjWw F¶p hnfn¡p¶p

�� D]cnXe¯nÂ \n¶v A]timjW ]ZmÀ°w \o¡w sN¿p¶ {]{Inb UntkmÀ]vj³ F¶p 
hnfn¡p¶p.

�� He, Ne,O ,N ,SO  , NH2 2 2                    3 XpS§nb hmXI X³am{XIfpw  NaCl or KCl AsÃ¦nÂ NaCl or KCl  sâ 

emb\nIfpw A\ptbmPyamb A]timjWw D]tbmKn v̈ BKncWw sN¿m³ Ignbpw. Chsb 

A]timjnXw (AUvtkmÀt_ävkv) F¶p hnfn¡p¶p.  

�� knen¡ sPÂ teml§fmb Ni,Cu, Pt, Ag , Pd F¶o Nne sImtfmbvUpIÄ¡v A]timjIw 

(AUvtkmÀ_â v) ambn {]hÀ¯n¡m\mIpw. 
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A]timjW¯nsâ khntijXIÄ

1.	 FÃm FâÀt^knbÂ D]cnXe§fnepw A]timjWw kw`hn¡mw. AXmbXv hmXI Jcw, {ZmhI 

Jcw, {ZmhI {ZmhI, Jcw Jcw, {ZmhIw F¶nhbv¡nSbnemWv A]timjWw kw`hn¡p¶Xv.

2.	 A]timjWw Hcp kzm`mhnI {]{InbbmWv. CXnÂ FÃmbvt¸mgpw kzX{´ DuÀÖw Ipdbp¶p 
DG ]qPy¯nse¯pt¼mÄ k´penXmhØ ssIhcn¡pw. 

D D DG = H - T S  F¶v \ap¡dnbmw ChnsS, DG  F¶Xv F´mÂ]nbpÅ amähpw.

DHF¶Xv F³t{Sm]nbnepÅ amähpw DS  = F¶Xv F³t{Sm]nbnepÅ amähpamWv.

3.	 X³am{XIÄ BKncWw sN¿pt¼mÄ, FÃmbvt¸mgpw X³am{XIfpsS {IaclnX Ipdbp¶p.

AXmbXv ∆S<0, T∆S s\Käohv BbXn\mÂ A[ntimjWw FIvtkm sXÀanIv BWv.

A]timjWw XzcnX {]Xn`mkhpw BKncWw aµ{]Xn`mkhpamWv. 

Fw.kn s_bv³ Htc kabw BKncWw sN¿s¸Sp¶Xnt\bpw BKncWw sN¿p¶ 
Xnt\bpw {]Xn\n[oIcn¡p¶Xn\mbn tkmÀ]vj³ F¶ ]Zw AhXcn¸n¨p. teml{]
Xe§fnÂ hmXI§Ä thÀXncns¨Sp¡p¶Xn\v Sn F{_lmw HIveqj³ D]tbmKn¨p

10.1.1 A[ntimjW¯nsâ Xc§Ä

A]timjI¯n\pw A]timjnX¯n\panSbnÂ {]hÀ¯n¡p¶ _e¯nsâ kz`mha\pkcn v̈ 
A]timjWs¯ `uXnI A[ntimjWw cmkA[ntimjWw F¶n§s\ XcwXncn¡p¶p. 
cmkhÂ¡cW¯neqsS hmXI X³am{XIÄ D]cnXe¯nte¡v ]nSn¡s¸Sp¶p iàamb _Ô\w 

cq]s¸Sp¶Xn\mÂ 400 KJ / mole tamÄ BWv Ahtimj¯ns\ Xm]am¡n \ÂIp¶Xv. 

DZmlcW§Ä

	 •	� UÌ\nÂ HmIvknPsâ A[ntimjWw \n¡enÂ ssl{UPsâ A[ntimjWw, \n¡enÂ 

FYnÂ BÂlmÄ _mjv]¯nsâ A[ntimjWw.

`uXnI A[ntimjW¯nÂ A]timjI¯n\pw A]timjX¯n\pw CSbnÂ ̀ uXnI _e§ 

fmb hm³UÀamÄ BIÀjW^Ww, ZznyZph BIÀjWw,  Unkvt]Àj³ _ew XpS§nbh ImWp¶p. 

Cu _e§Ä hocyw IpdªhbmbXn\mÂ A[ntimjW¯mÂ D≠mIp¶ Xm]w Ipdhmbncn¡pw. 

AXn\mÂ `uXnI A[ntimjWw Ipdª Xm]\nebnÂ \S¡p¶p.
DZmlcW§Ä

	 (a)	ssa¡bnÂ N2  sâ BKncWw.
	 (b)	Icnbnse hmXI§fpsS BKncWw.

sIan¡Â, ^nkn¡Â A[ntimjWw F¶nh X½nepÅ hyXymkw C\n¸dbp¶ ]«nI 
10.1 hyàam¡p¶p.

]«nI 10.1 sIan¡Â ^nkn¡Â A[ntimjWw X½nepÅ hyXymkw

A[ntimjWw A[ntimjWw

1.	 CXv hfsc aµKXnbnemWv 1.	 CXv {[pXKXnbnemWv

2.	 CXv A]timjI¯nsâbpw A]timjnX 
¯nsâbpw hninjvS kz`mha\pkcn¨mbncn 

¡pw.

2.	 hninjvSX D≠v
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3.	 hm³sU³hmÄkv _e§Ä aqew 

D≠mIp¶p. 
3.	 cmk_Ô\w aqew D≠mIp¶p.

4.	 D`bZniobamWv. 4.	 GIZniobamWv.

5.	 hmXI¯nsâ kz`mhs¯ B{ibn¡p¶p. 
Ffp¸¯nÂ {ZhoIcn¡s¸Sp¶ hmXI§Ä 
thK¯nÂ A[ntimjW¯n\v hnt[bam 

Ip¶p.

5.	 hmXI¯nsâ kz`mhs¯ B{ibn¡p¶p. 
A[ntimjIhpambn {]Xn{]hÀ¯n¡m³ 
Ignbp¶Xv cmk A[ntimjWw ImWn 
¡p¶p

6.	 A[ntimj¯nsâ F³YmÂ^n Xmgv¶ 

XmWv 40-400kJ/tamÄ.
6.	 A[ntimjW¯nsâ F³YmÂ^n DbÀ¶ 

XmWv 40kJ/tamÄ.

7.	 {]Xe ]c¸fhns\ B{ibn¡p¶p. {]Xe 
]c¸fhv hÀ[n¡p¶Xn\\pkcn v̈ CXv hÀ[n 

¡p¶Xn\\pkcn v̈ CXv hÀ[n¡p¶p.

7.	 CXpw {]Xe ]c¸fhns\ B{ibn¡p¶p. 
{]X]c¸fhv hÀ[n¡p¶Xn\\pkcn v̈ CXv 

hÀ[n¡p¶p.

8.	 DbÀ¶ aÀ±¯nÂ A[ntimjI¯nsâ 
{]Xe¯nÂ _lpX³am{Xm ]mfnIÄ 
D≠mIp¶p

8.	 CXv GIX³am{Xm ]mfnIÄ D≠mIp¶p. 

9.	 FSp¯p ]db¯¡ Dt¯Pt\mÀÖw Bh 

iyanÃ.
9.	 DbÀ¶ Dt¯Pt\mÀÖw Nnet¸mÄ Bh 

iyamWv.

10.1.2 A[ntimjs¯ _m[n¡p¶ LSI§Ä

hnhn[ LSI§sf ]cnKWn¡p¶XneqsS A[ntimjWw \¶mbn a\Ênem¡mw. 
KpW]cambn D]cnXe A[ntimjW¯nsâ hym]vXn C\n¸dbp¶hsb B{ibn¨ncn¡p¶p

(i)	 A[ntimjI¯nsâ kz`mhw

(ii)	 A]timjnX¯nsâ kz`mhw 
(iii)	 k½À±w 
(iv)	 \nÝnX Xm]\nebnse km{µX.

1.  A]timjI¯nsâ D]cnXe hnkvXoÀ®w:
A]timjWw Hcp D]cnXe {]Xn`mkambXn\mÂ CXv A]tkmjI¯nsâ D]cnXe hnkvXoÀ 

®s¯ B{ibn¨ncn¡p¶p. AXmbXv Hcp D]cnXe hnkvXoÀ®¯n\\pkcn v̈ A]timjW Afhv 

IqSp¶p. 

2.  A]timjW¯nsâ kz`mzw

A]timjnX¯nsâ kz`mhw A]timjWs¯ kzm[o\n¡pw. SO ,NH ,HCl, CO2 3 2 t]mep 
Å hmXI§Ä Ffp¸¯nÂ {ZhoIcn¡p¶p. ImcWw Ahbv¡v IqSpXÂ hm³sUÀhmfnsâ BIÀ 

jW iàn D≠v. H , N , O22 2  t]mepÅ Øncamb hmXI§sf Ffp¸¯nÂ {ZhoIcn¡m³ IgnbnÃ. 
Cu Øncamb hmXI§Ä¡v Ipdª {Inän¡Â Xm]\ne DÅXpw kmh[m\¯nÂ BKncWw 

sN¿s¸Sp¶XpamWv.
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3.  Xm]\nebpsS BKncWw

Xm]\ne Dbcpt¼mÄ cmk A[ntimjWw hÀ²n¡pIbpw ]n¶oSv IpdbpIbpw sN¿p¶p. 

Xm]\ne IqSp¶Xn\\pkcn v̈ `uXnI A[ntimjWw Ipdbp¶p.

4.  k½À±¯nsâ {]`mhw:
aÀ±w IqSp¶Xn\\pkcn v̈ cmk A[ntimjWw thKXbpÅXmWv CXn\v A[ntimjW¯nsâ 

Afhp amäm³ IgnbnÃ. ̀ uXnI A[ntimjW¯nsâ k½À±w IqSp¶Xn\\pkcn v̈ timjW¯nsâ 

hym]vXn hÀ²n¡p¶p.

10.1.3 A[ntimjW¯nsâ kaXm]obtcJbpw kaaÀ±tcJbpw.
Øncamb DujvamhnÂ A[ntimjW¯nsâ hyXnbm\s¯ A[ntimjW¯nsâ kaXm]ob 

tcJ {]Xn\n[oIcn¡p¶p. \nc´camb aÀ±¯nÂ Xm] \nebvs¡Xnscbpw A[ntkmjW¯nsâ 

Afhv t¹m«v sN¿pt¼mÄ AXns\ A[ntimjW kaaÀ±tcJ F¶p hnfn¡p¶p.
`uXnI A[ntimjWhpw, cmk A[ntimjWhpw A[ntimjW kaaÀ±tcJbpw {Km^pIfnÂ 

{]Xn\n[oIcn¡p¶Xp t]mse hyXykvXamWv.

Nn{Xw 10.1 (a) `uXnI A[ntimjWw	  Nn{Xw 10.1 (b) cmkA[ntimjWw

Xm]\ne

m
x

Xm]\ne

m
x

x F¶Xv ‘m’ g A[ntimjI¯mÂ A[ntimjWw sN¿s¸« A{]timjnX¯nsâ AfhmIp¶p.

`uXnI A[ntimjW¯nÂ Xm]\ne IqSp¶Xn\\pkcn v̈, x
m

 Ipdbp¶p. ]s£ cmk 

A[ntimjW¯nÂ Xm]\ne Dbcp¶Xn\\pkcn v̈, x
m

 hÀ²n¡pIbpw ]n¶oSv IpdbpIbpw 

sN¿p¶p. A[ntimjW¯nsâ D]cnXes¯ kPoham¡p¶Xn\pÅ BhiyIX hÀ²n¡p¶Xv 
hyàam¡p¶Xv kPoh kwbpà cq]oIcW¯n\v Nne DuÀÖw BhiyamWv.

A]timjnX¯nsâ KXnI DuÀÖw hÀ²n¡p¶Xn\mÂ DbÀ¶ Xm]\nebnÂ Ipdbp¶Xv 

hntimjWw aqeamWv. 

10.1.3.1 A[ntimjW¯nsâ ka Xm]ob tcJIÄ

A[ntimjW¯nsâ sFtkm sXÀansâ Afh\pkcn v̈ ]Tn¡mw. kYncamb Xm]\nebnÂ A] 
timjnI A[ntimjWhpw aÀ±hpw (AsÃ¦nÂ AhtimjnX¯nsâ km{µX) X½nepÅ t¹m«ns\ 

A[ntimjW sFtkmtXwkv F¶v hnfn¡p¶p.
Cu sFtkmsXÀapIÄ hniZoIcn¡p¶Xn\mbn hnhn[ kahmIy§Ä C\n¸dbp¶ coXnbnÂ 

\nÀt±in¨p:
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(i)	 {^≠v en v̈ A[ntimjW sFtkmtXmwkv.
{^≠v en v̈ ]dbpX\pkcn v̈,

x

m
 = kp

1

n

ChnsS x F¶Xv A[ntimjW¯nsâ AfhmWv p F¶Xv aÀ±w K Øncm¦w F¶v {^≠v en v̈ 

AhXcn¸n¨p. n sâ aqeyw H¶nt\¡mÄ IpdhmWv. Jc {]Xe§fnÂ hmXI§fpsS BKncWw 

sN¿p¶Xn\v Cu kahmIyw _m[IamWv. 

Htc kahmIyw 
x
m

=K c
1
n , Bbn amdp¶p. C D]tbmKn v̈ km{µX emb\nbnÂ A[ntimjW¯n\v 

D]tbmKn¡pt¼mÄ Cu kahmIyw \nc´camb Xm] \nebnÂ hmXI§fpsS A[ntimjW¯nÂ 
k½À±¯nsâ kzm[o\w {]hNn¡p¶p.

Cu kahmIyw \nÝnX Xm]\nebnÂ hmXI§fpsS (AYhm A]timjnX§Ä) A[ntimj 

W¯nÂ aÀ±¯nsâ (AYhm KmVXbpsS) {]`mhs¯ ]cnWmßIambn {]hNn¡p¶p.

 x
m

=Kp
1
n   F¶ kahmIy¯nsâ Ccphi¯pw temKv FSp¡p¶p

log x
m

= logK + 1
n

log p

log x/m \pw log p
X½nepÅ _Ôw

log p

lo
g 

(x
/m

)

Nmbvhv = 1n

{^UvUn v̈ A[ntimjIw
AbntkmXÀaÄ t¹m«v Hm v̂ 

x/m against p

x/m

x  ∝ p1m
x  ∝ p0m

x  ∝ p1/n

�p

m

Nn{Xw 10.2 log x
m

\pw log p  {Km^v

AXn\mÂ FâÀsk]väv log k bpsS aqeys¯ {]Xn\n[oIcn¡p¶p. H¸w Ncnhv 
1
n

\ÂIp¶p.

Cu kahmIyw aÀ±¯nsâ hÀ²\thmsS x
m

  sâ hÀ²\hv hniZoIcn¡p¶p. F¶mÂ ]co£Wm 

ßI aqey§Ä Ipdª aÀ±¯nÂ hyXnbm\w ImWn¡p¶p.
]cnanXnIÄ

Cu kahmIyw ]qÀ®ambpw A\p`h]cnNbapÅXpw ]cnanXamb k½À±tdiWnbnÂ 

km[yXbpÅXpamWv.

k, n F¶o Øncm¦§fpsS aqey§fpw Xm]\nebpambn hyXymks¸«ncn¡p¶p. ssk²m´nI 

hniZoIcW§sfm¶pw \ÂInbn«nÃ.
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10.1.4 A[ntimjW¯nsâ {]tbmK§Ä

A[ntimjW¯n\mbn \ap¡v F®aä D]tbmK§Ä Ds≠¦nepw AhbnÂ NneXv R§Ä ]cn 

KWn¡p¶p 

1.	 Kymkv amkvIpIÄ: H¶mw temIalmbp² kab v̄v d_n«ojpImcpw Atacn¡¡mcpw Icn 

hmXI amkvIv D]tbmKn¡p¶p. kPoham¡nb Icn anI¨ AhtimjnX§fnsem¶mWv.

2.	 ]m{X§fnÂ DbÀ¶ hmIzw krjvSn¡p¶Xn\v sSbnÂ tZhÀ F¶nhÀ kPoham¡nb Icn D]tbm 

Kn¨p. \nÀÖeoIcW¯n\pw CO2, N2, Cl2, O2,He, XpS§nb hmXI§fpsS ip²oIcW¯n\pw  
Aepan\, knen¡ F¶nh D]tbmKn¡p¶p. kvt]mS\ NqfbnÂ knen¡ sPÂ, hmbp DW§m³ 

D]tbmKn¡p¶p.

3.	 A[ntimjW¯nsâ Gähpw {][m\s¸« D]tbmKamWv ITn\Pes¯ arZpPeam¡n amäp¶Xv   
Ca2+, Mg2+ AtbmWpIsf AXnsâ D]cnXe¯nÂ BKncWw sN¿p¶ Cu {]{Inbbv¡mbn 
s]Àap«näv D]tbmKn¡p¶p. NphsS ImWn¨ncn¡p¶Xp t]mse Hcp Atbm¬ FIvkvtN©v 

D≠v. 
2 2 4 12 2 2 4 12Na Al Si O +CaCl CaAl Si O 2NaCl→ +

km[mcW D¸nsâ Hcp emb\n tNÀ¯n XoÀ¶pt]mb s]Àap«näv ]p\cpÖohn¸n¡p¶p.	  

CaAl Si O +2NaCl Na Al Si O +CaCl2 4 12 2 2 4 12 2→

4.  Atbm¬ ssIamä sdkn\pIÄ 

A[ntimjW {]{Inbsb ASnØm\am¡n am{Xta Atbm¬ FIvkvtN©v sdkn\pIÄ {]hÀ 
¯n¡pIbpÅq Pes¯ \nÀhocyam¡m³ Atbm¬ FIvkvtN©v sdko\pIÄ D]tbmKn¡p¶p. 
Imätbm¬, B\tbm¬ FIvkvtN©v ssdkn³ F¶nhbpsS c≠p \ncIfneqsS Pew IS¯n 

s¡m≠mWv Cu {]{Inb \S¡p¶Xv.
RSO H+Ca (Mg ) RSO ) Ca(Mg)+2H3

2+ 2+ +→ ( 3 2
sdkn³ Pe¯nepÅ

[mXp¡Ä
sdkn\pw
[mXp¡fpw

2

N +OH - +Cl -(SO4
2-) (SO4

2-)
R1
R2
R3 R4

N +Cl - + OH -
R1
R2
R3 R4sdkn³ Pe¯nse

[mXp¡Ä
sdknkpw, [mXp¡fpw

5.  s]t{Smfnbw ip²oIcWhpw kkyF®bpsS ip²oIcWhpw 
^pÅdpsS a®pw, knen¡ sPÃpw ip²oIcW {]{Inbbv¡mbn D]tbmKn¡p¶p. 

6.  ]©kmcbpsS \ndw amäÂ:
samfmkkpIfnÂ \n¶v X¿mdm¡nb ]©kmcsb \ndapÅ amen\y§sf \o¡w sN¿p¶Xn\mbn 

D]tbmKn¡p¶p. A\naÂ Icn UoIÅssdknwKv ]ZmÀ°am¡n {]hÀ¯n¡p¶p.
7.  t{Imamtäm{Km^n

Hcp an{inX¯nse LSI§Ä thÀXncn¡p¶Xn\v t{Imamtäm{Km^nIv kmt¦XnIX {]tbmKn 
¡p¶p. CXv {][m\ambpw AhtimjnX¯nsâ D]cnXe¯nse LSI§fpsS A[ntimjWw ASnØm 
\am¡nbpÅXmWv. Cu coXn hfsc ̂ e{]ZamWv. IqSmsX ]e ]ZmÀ°§fpw kq£va AfhnÂ AS§n 
bn«ps≠¦nÂ t]mepw Ahsb Xncn¨dnbp¶Xn\pw Is≠¯p¶Xn\pw IW¡m¡p¶Xn\pw D]tbmKn 

¡p¶p.

XII Std - Unit 10 Chemistry Vol-2 Malayalam.indd   75 2/15/2023   11:17:48 AM



76

8.  DÂt{]cW {]hÀ¯\§Ä

DÂt{]cWw D]cnXe ckX{´¯nsâ Hcp {][m\ imJbmWv. CXv A[ntimjW hkvXp¡fnÂ 

Hcp DÂt{]cI D]cnXe¯nÂ \S¯p¶ {]{Inbsb B{ibn¨ncn¡p¶p.

DZmlcW§Ä:

tl_À {]{InbbnÂ N  and H2 2  tNÀ v̄ AtamWnb X¿mdm¡p¶ cmk{]hÀ¯\w 

sImSp¯ncn¡p¶p.

N +3H 2NH2 2 3→

Cu {]{InbbnÂ, Fe Hcp DÂt{]cIhpw Mo Hcp Fe bpsS D]cnXe {]hÀ¯\¯n\v t{]cn¸n 

¡p¶p. 
h\kv]Xn e`n¡p¶Xn\v F®IfpsS \nÀÖohnIcW¯nÂ \n¡Â DÂt{]cIambn D]tbm 

Kn¡p¶p. \n¡Â D]cnXe {]Xn{]hÀ¯\s¯ Dt¯Pn¸n¡p¶p.
 →kky F® + H

2

Ni DÂt{]cIw

473K h\kv]Xn

9.  KpW]camb hniIe\w

Al 3+ AtbmWnte¡v \oe enävakv emb\n tNÀ¡pt¼mÄ, emb\nbpsS AknUnIv kz`mhw ImcWw  

Nph¶ \ndw ImWmw. CXnte¡v AtamWnbw ssltd{UmIvsskUv Al (OH)3 tNÀ¡p¶Xv Hcp \oe 

XSmIw \ÂIp¶p Al (OH)3 sâ D]cnXe¯nÂ \oe \ndapÅ enävakv kwbpà¯nsâ A[ntim 

jWw aqeamWv CXv kw`hn¡p¶Xv. CXv NH4OH tNÀ¡pt¼mÄ cq]w sImÅp¶p.

10.  acp¶v: 
icoc tImi§fnse A[ntimjWw hgn acp¶pIÄ tcmK§sf kpJs¸Sp¯p¶p.

11.  teml AbncpIfpsS km{µX

kÂs^Uv AbncpIsf t^m v̄ v̂tfmt«j³ F¶ {]{InbbneqsS tI{µoIcn¡p¶p. AXnÂ 

ss]³ HmbnÂ D]tbmKn v̈ t\cnb Abncv IWnIIsf \\bv¡p¶p.

12.  hÀ®_ÔIhpw Nmb§fpw

	 XpWnIfpsS D]cnXe¯nÂ A[ntimjWw sN¿s¸Sp¶p. XpWnIfnÂ Nmb§Ä icnbm¡m³ 

D]tbmKn¡p¶ ]ZmÀ°§fmWv tamÀU³kv.

13.  A[ntimjW kqNI§Ä

Aht£m] ss{Stäj\nÂ Ahkm\ t]mbnâ v Hcp _mly kqNIw kqNn¸n¡p¶p. CXv Aht£] 
¯nÂ A[ntimjWw sNbvXXn\ptijw AXns\ \ndw amäp¶p. ss{Stäjsâ Ahkm\ t]mbnâ v 

kqNn¸n¡m³ CXv D]tbmKn¡p¶p.

10.2 DÂt{]cWw

1836 Â s_³koenbkv Nne hkvXp¡Ä {]Xn{]hÀ¯\ X³am{XIfnse _Ôw Agn¨p 
hnSpIbpw {]Xn {]hÀ¯\¯nsâ tXmXv hÀ²n¸n¡pIbpw sN¿p¶psh¶v Xncn¨dnªp. F¶mÂ 
Cu ]ZmÀ°§Ä cmk]cambn Hcp amä¯n\pw hnt[bambn«nsÃ¶pw At±lw Is≠¯n. Cu {]{Inb 
sb kqNn¸n¡p¶Xn\v At±lw Ahbv¡v DÂt{]cIw F¶ t]cv \ÂIn {Ko¡nÂ Hcp {]Xn{]hÀ¯\ 

¯nsâ thKX Ipdbv¡p¶ \nch[n ]ZmÀ°§fps≠¶v ]n¶oSv Xncn¨dnªp. 
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AXn\mÂ Xs¶ cmkamä¯n\v hnt[bamImsX Xs¶ cmk{]hÀ¯\¯nsâ tXmXv amäp¶ 
Hcp ]ZmÀ°ambn Hcp DÂt{]cIs¯ \nÀÆNn¡p¶p. Hcp DÂt{]cI¯nsâ {]hÀ¯\w DÄs¸Sp¶ 

{]Xn`mks¯ DÂt{]cWw F¶p hnfn¡p¶p.

[\, EW DÂt{]cWw:
[\DÂt{]cW¯nÂ Hcp cmk{]hÀ¯\¯nsâ \nc¡v DÂt{]cI¯nsâ km¶n²yw sIm≠v 

hÀ²n¡p¶p. ]s£ EW DÂt{]cW¯nÂ Hcp DÂt{]cW¯nsâ km¶n²yw aqew cmk{]hÀ¯\ 

\nc¡v Ipdbp¶p. 
c≠v {][m\Xcw DÂt{]cWw D≠v (i) (GImßI DÂt{]cWw (ii) `n¶mßI DÂt{]cWw 

GImßI DÂt{]cWw

GImßI DÂt{]cW {]hÀ¯\¯nÂ A`nImcI§fpw DÂ¸¶§fpw DÂt{]cIhpw Htc 

AhØbnemWv.

Nn{XoIcWw (1): 
2SO +O +[NO] 2SO +[NO]2(g) 2(g) (g) 3(g) (g)®

Cu cmk{]hÀ¯\¯nÂ NO, DÂt{]cIhpw, SO2  Dw 2O , Dw A`nImcI§fpw, SO3 DÂ¸¶hpw 

hmXImhØbnemWv.

Nn{XoIcWw(2):

AknämÄUnsslUnsâ Cc«hnLS\¯nÂ I2 DÂt{]cIw, A`nImcI§Ä, DÂ¸¶§Ä 

F¶nh _mjv]mhØbnemWv.

CH CHO +[I ] CH +CO +[I ]3 2 4 2( ) ( ) ( ) ( ) ( )g g g g g→
Peob emb\nbnÂ A`nImcI§fpw DÂ¸¶§fpw DÂt{]cIhpw AS§nbncn¡p¶ Nne 

DZmlcW§Ä \ap¡v ]cnKWn¡mw.

(1)		 Hcp [mXp A¾w D]tbmKn v̈ Icn¼nsâ PehntÇjWw

kpt{Imkv ¥qt¡mkv {^Ivtämkv
(l) (l) (l) (l)

C H O +H O
H2SO

C H O + C H O12 22 11 2 6 12 6 6 12 6
4 →(l)

(2)	FÌÀ, A¾ AsÃ¦nÂ £mc DÂt{]cIhpambn {]hÀ¯n¡p¶Xv

FYnÂ Akntääv AkänIv BknUv FYnÂ BÄ¡tlmÄ

CH COOC H + H O
H2SO4 CH COOH3 2 5 2 3    → ++C H OH2 5(l) (l) (l) (l)

(l)

`n¶mßI DÂt{]cWw

A`nImcI§fpw  DÄt{]cIhpw hyXykvX AhØbnemsW¦nÂ A¯cw DÂt{]cWs¯ 
`n¶mßI DÂt{]cWw F¶p ]dbp¶p. CXv km[mcWbmbn k¼À¡ DÂt{]cWw F¶pw DÂt{]c 

Iw Ahkm\L«¯nÂ \¶mbn hn`Pn¡s¸« temlamtbm, AsÃ¦nÂ Kmkv Btbm amdp¶p

Nn{XoIcWw 

(i)	 ¹män\¯nsâ km¶n[y¯nÂ kÂ^À ssU HmIvsskUnsâ kÄ^À ss{S HmIvsskUntebv¡pÅ 

HmIvkoIcWw. 
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( ) ( )2 2
(s) 2 (s)5Pt  AsÃ¦nÂ V O

2SO +O ( )32SO gg g →

ii)	 tl_À {]{InbbnÂ kq£vamhØbnepÅ AbWnsâ km¶n[y¯nÂ ss\{SP\pw ssl{UP 

\pw tNÀ¶v AtamWnb D≠mIp¶p.

N +3H Fe 2NH2 2 3
(s)

( ) ( ) ( )g g g →

iii)	¹män\w hebpsS km¶n[y¯nÂ AtamWnbbpsS HmIvkoIcW {]{Inb 

4NH +5O 4NO +6H O3 2 2
Pt(s)

( ) ( ) ( ) ( )g g g g →

iv)	A]qcnX ImÀ_WnI kwbpà§sf ssltdUmP\oIcWw \S¯pt¼]mÄ \n¡Â F¶ 

DÂt{]cIw D]tbmKn¡p¶p.

CH =CH +H CH -CH2 2 2 3 3
Ni(s)

( ) ( ) ( )g g g →

v)	 ¹män\¯nsâ km¶n²y¯nÂ H2O2 Cc«hnLS\w \S¯pt¼mÄ

2 2
Pt���2 (l) H O 2H O (g) 2 +O2(l) (s)   

vi)	A¬ssl{Ukv, AlCl3, bpsS km¶n[y¯nÂ, s_³ ko³ F¯t\mÂ t¢mssdUpambn {]hÀ¯n v̈  

Asktäm s^t\m¬ DÂ¸mZn¸n¡p¶p.

 AlCl3PemwianÃm¯
 →+ CH3 C Cl

O

C CH3

O

Asktäm s^t\m¬

+ HCl(l) 
(l) (l) (l) 

(s) 

10.2.1 DÂt{]cI¯nsâ khntijXIÄ

1.	 cmk{]hÀ¯\¯n\v hfsc sNdnb AfhnÂ DÂt{]cIw BhiyamWv km[mcWbmbn _Ä¡v 
{]hÀ¯\¯n\v Hcp \pÅv DÂt{]cIw aXnbmIpw.

2.	 Nne ̀ uXnI amä§Ä D≠mImw. ]s£ cmk{]hÀ¯\¯nÂ {Zhyam\¯nepw cmkLS\bnepw 
DÂt{]cI¯n\v amäanÃ.

3.	 Hcp DÂt{]cI¯n\v kzbw cmk{]hÀ¯\w \S¯m³ IgnbnÃ Hcp cmk{]hÀ¯\s¯ \
S¯m³ IgnbnÃ F¶À°w. ]s£ cmk{]hÀ¯\w aµKXnbnemsW¦nÂ AXnsâ \nc¡v 
hÀ²n¸n¡mw.

4.	 Hcp Jc DÂt{]cIs¯ \¶mbn hn`Pn¡s¸« cq]¯nÂ D]tbmKn¡pIbmsW¦nÂ AXv 
IqSpXÂ ^e{]ZamIpw.

5.	 Hcp DÂt{]cI¯n\v Hcp {]tXyI Xcw cmk{]hÀ¯\s¯ t{]cn¸n¡m³ Ignbpw AXn\mÂ 
Ah kz`mh¯nÂ {]tXyIamsW¶v ]dbs¸Sp¶p.

6.	 Hcp kw´penX {]hÀ¯\¯nÂ DÂt{]cI¯nsâ km¶n²yw k´penXmhØ ssIhcn¡p¶Xn 
\pÅ kabw Ipdbv¡p¶p. AXn\mÂ CXv k´penXmhØtbbpw k´penXmhØbpsS ØncX 
tbbpw _m[n¡p¶nÃ.

7.	 Hcp {]tXyI Xm]\nebnÂ Hcp DÂt{]cIw hfsc ^e{]ZamIp¶p. CXns\ Hm]vänaw Xm]\ne 

F¶dnbs¸Sp¶p.
8.	 Hcp DÂt{]cI¯nsâ km¶n²yw km[mcWbmbn DÂ¸¶§fpsS kz`mhs¯ amäp¶nÃ

	 DZmlcW¯n\v. 2SO +O 2SO2 2 3→  
	 Cu {]hÀ¯\¯nÂ Hcp DÂt{]cI¯nsâ A`mh¯nÂ aµKXnbnemWv. ]s£ Pt  DÂt{]

cI¯nsâ km¶n²y¯nÂ thKXbpÅXmWv
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{]tam«À DÂt{]cI hnjhpw
Hcp DÂt{]cW {]hÀ¯\¯nÂ Hcp {]tXyI ]ZmÀ°¯nsâ km¶n[yw Hcp DÂt{]cW {]hÀ 

¯\s¯ hÀ²n¸n¡p¶p. A¯csamcp ]ZmÀ°¯ns\  s{]mtam«À F¶ hnfn¡p¶p. 
DZmlcW¯n\v tl_dnsâ AtamWnb \nÀ½mW{]{InbbnÂ, tamfn_nUn\¯nsâ km¶n²yw 

sIm≠v Ccp¼v F¶ DÂt{]cI¯nsâ {]hÀ¯\w hÀ²n¡p¶p. AXn\mÂ tamfn_oUn\s¯ Hcp 
s{]mtam«À F¶p hnfn¡p¶p. Ccp¼v DÂt{]cI¯nsâ {]hÀ¯\w hÀ²n¸n¡p¶Xn\v Hcp {]

tam«dmbn Al2O3 D]tbmKn¡mw.
adphi v̄ Hcp DÂt{]cI {]hÀ¯\¯nte¡v tNÀ¡pt¼mÄ Nne ]ZmÀ°§Ä DÂt{]cI¯n 

sâ {]hÀ¯\s¯ Ipdbv¡pItbm ]qÀ®ambpw \in¸n¡pItbm sN¿p¶p. Ah DÂt{]cI hnj§Ä 

F¶dnbs¸Sp¶p.

DZmlcW§Ä,

2SO +O 2SO2 2 3→  {]hÀ¯\¯nÂ Hcp Pt DÂt{]cIhpw DÂt{]cI hnjw As O2 3

AXmbXv As O2 3  ¹män\¯nsâ {]hÀ¯\s¯ \in¸n¡p¶p. 2 3As O  DÂt{]cI¯nsâ {]hÀ 

¯\s¯ XSbp¶p. AXn\mÂ {]hÀ¯\£aX \jvSs¸Sp¶p. 

tl_À {]{Inb aqew AtamWnb X¿mdm¡pt¼mÄ H S2  sâ km¶n²y¯nÂ Ccp¼v F¶ 

DÂt{]cIs¯ hnjam¡s¸Sp¶p.

 2H +O 2H O2 2 2→ ,

CO  Hcp DÂt{]cI hnjw, ¹män\w DÂt{]cIw

kzb DÂt{]cWw
Nne {]hÀ¯\§fnÂ cq]w sImÅp¶ DÂ¸¶§fnse¶mWv {]hÀ¯\¯n\v t{]cn¸n¡p¶p. 

XpS¡¯nÂ {]hÀ¯\ \nc¡v hfsc aµKXnbnembncn¡pw. ]s£ kabw IqSp¶Xn\\pkcn v̈ {]hÀ 

¯\ \nc¡v hÀ²n¡p¶p. 

kzb DÂt{]cWs¯ ImWn¡p¶ {]hÀ¯\§Ä.

CH COOC H +H O CH COOH+C H OH3 2 5 2 3 2 5→

AkänIv A¾w Hcp kzb DÂt{]cIamWv

2AsH 2As+3H3 2→

BÀkknIv Hcp kzb DÂt{]cIamWv

EW DÂt{]cWw
Nne {]hÀ¯\§fnÂ Nne ]ZmÀ°§fpsS km¶n²yw {]hÀ¯\¯nsâ tXmXv Ipdbv¡p¶p. 

Xmsg sImSp¯ncn¡p¶ {]hÀ¯\¯nÂ FYt\mÄ HXp EW DÂt{]cIamWv.

	 (i)	 4CHCl +3O 4COCl +2H O+2Cl3 2 2 2 2→

cmk{]hÀ¯\¯nsâ \nc¡v FYt\mÄ Ipdbv¡p¶p 

	 (ii)	2H O 2H O+O
2 2 2 2

→   
ssl{UP³ s]ÀHmIvsskUnsâ hnLSnX¯nÂ t\À¯ A¾w AsÃ¦nÂ ¥nktdmÄ Hcp EW 

t{]cIambn {]hÀ¯n¡p¶p.
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10.2.2 DÄt{]cW kn²m´§Ä

Hcp cmk{]hÀ¯\w \S¡pt¼mÄ kPoham¡nb kwbpàw cq]s¸Sp¯p¶Xn\v A`nImc§Ä 
kPoham¡Ww kPoham¡nb kwbpà§sf cq]s¸Sp¯pt¼mÄ A`nImcI§Ä¡v  Bhiyamb 
DuÀÖs¯ kPoh DuÀÖw F¶v hnfn¡p¶p. {]hÀ¯\ Xm]\ne hÀ²n¸n¡p¶XneqsS kPoh 
DuÀÖw Ipdbv¡m³ Ignbpw Hcp DÂt{]cI¯nsâ km¶n²y¯nÂ, asämcp hn[¯nÂ Ipdª 
Xm]\nebnÂ A`nImcI§Ä kPoham¡p¶p. kPoh DuÀÖw Ipdbp¶p. _Ô\§sf ZpÀ_
es¸Sp¯nsIm≠v A`nImcI§Ä Ahsb kPoham¡pIbpw DÂ¸¶§Ä cq]oIcn¡p¶Xn\v {]Xn 

Icn¡m³ Ahsc A\phZn¡pIbpw sN¿p¶p. 
kPoh DuÀÖw Hcp DÂt{]cI¯nsâ km¶n²y¯nÂ Ipdbp¶Xn\mÂ, IqSpXÂ X³am{XIÄ 

cmk{]hÀ¯\¯nÂ ]s¦Sp¡p¶p. AXn\mÂ cmk{]hÀ¯\ \nc¡v hÀ²n¡p¶p.
cmk{]hÀ¯\§fnse DÂt{]cW {]hÀ¯\ {][m\ambpw c≠v {][m\ kn²m´§kmÂ 

hniZoIcn¡s¸Sp¶p. Ah

(i)	 CâÀaoUnbäv kwbpà cq]oIcW kn²m´w 
(ii)	 A[ntimjW kn²m´w.

CâÀaoUnbäv kwbpà cq]oIcW kn²m´w

Ipdª DuÀÖw kPoham¡p¶ Hcp ]pXnb ]mX \ÂInbmWv Hcp DÂt{]cIw {]hÀ¯n¡p 
¶Xv GImßIamb DÂt{]cW {]hÀ¯\§fnÂ Hcp DÂt{]cIw Ht¶m AXne[nItam A`nImcI 
§fpambn kwtbmPn¸n v̈ Hcp C³äÀaoUnbäv D≠m¡p¶p. AXv aäv A`nImcI§fpambn {]hÀ¯n 
¡p¶p. AsÃ¦nÂ DÂ¸¶§Ä \ÂIm³ hnLSn¸n¡p¶p. IqSmsX DÂt{]cI¯ns\ ]p\cpÖohn¸n 

¡s¸Sp¶p.
{]hÀ¯\§sf ]cnKWn¡pI:

A+B → AB � (1)
A+C → AC (CâÀanUnbäv)� (2)
C Hcp DÂt{]cIw

AC+B → AB+C	� (3)
(1) s\ At]£n v̈ (2), (3) {]hÀ¯\§fpsS kPohamIÂ DuÀÖw Ipdbp¶p. AXn\mÂ 

CâÀ aoUnbänsâ cq]oIcWhpw hnLS\hpw {]Xn{]hÀ¯\¯nsâ thKX hÀ²n¸n¡p¶p.

DZmlcWw 1
	 {^nUÂ {Im^vävkv {]hÀ¯\¯nsâ kwhn[m\w \mw NphsS \ÂInbncn¡p¶p

A³ssl{Ukv

3
6 6 3 6 5 3

anhydrous
   AlCl

C H +CH Cl C H CH +HCl→

DÂt{]cI¯nsâ {]hÀ¯\w NphsS sImSp¯ncn¡p¶p

CH Cl+AlCl [CH ]+[AlCl -
3 3 3 4→ ]

CXv Hcp FâÀaoUntbäv BWv.

C H +[CH +][AlCl - C H CH +AlCl +HCl6 6 3 4 6 5 3 3] →
DZmlcWw 2

MnO
2
 sâ km¶n²y¯nÂ KClO3  bpsS Xm]hnLS\w C\n¸dbp¶ coXnbnÂ XpScp¶p.

2KClO 2KCl+3O
3 2

→  CXv Hcp CâÀaoUntbäv BWv
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3 2 32KClO +6MnO 6MnO +2KCl→

CXv Hcp CâÀaoUntbäv BWv.
6MnO 6MnO +3O3 2 2→

DZmlcWw 3:
Cu sâ km¶n²y¯nÂ H2, O2 F¶nhbpsS cmk{]hÀ¯\w aqew Pe¯nsâ cq]oIcWw C\n¸d 

bp¶ coXnbnÂ XpScp¶p H2+½O2  
6MnO 6MnO +3O3 2 2→

 H2O Cu {]hÀ¯\¯nse L«§Ä C{]Imcw \ÂImw

2Cu+
1
2

O Cu O

Cu O+H H O+2Cu

2 2

2 2 2

CâÀaoUntbäv

→

→

DZmlcWw 4: 
CuCl2 sâ km¶n²y¯nÂ hmbphneqsS HCl HmIvkoIcn¡p¶Xv C\n¸dbp¶ coXnbnÂ 

XpScp¶p 4HCl+O2 
6MnO 6MnO +3O3 2 2→2H2O+2Cl2 F. {]hÀ¯\¯nse L«§Ä C{]Imcw \ÂImw.

2CuCl Cl +Cu Cl
2Cu Cl +O 2Cu OCl

2 2 2 2

2 2 2 2 2

CâÀaoUntbäv

→
→

22Cu OCl +4HCl 2H O+4CuCl2 2 2 2→

Cu kn²m´w hnhcn¡p¶Xv

	 (i)	 DÂt{]cI¯nsâ hninjvSX 
	 (ii)	Hep DÂt{]cI¯nsâ km{µX hÀ²n¡p¶tXmsSm¸w {]hÀ¯\¯nsâ \nc¡v hÀ²n¡p¶p.
]cnanXnIÄ

	 (i)	 �DÂt{]cI hnj¯ntâbpw kPoham¡p¶hbptSbpw s{]mtam«ÀamÀ {]hÀ¯\w hniZoIcn 

¡p¶XnÂ CâÀaoUnbäv kwbpàkn²m´w ]cmPbs¸Sp¶p.
	 (ii)	�Cu kn²m´¯n\v sshhn[yamÀ¶ DÂt{]cW {]hÀ¯\¯nsâ kwhn[m\w hniZoIcn 

¡m³ IgnbnÃ.

2. A[ntimjW kn²m´w

A[ntimjWw ASnØm\am¡nbpÅ ̀ n¶mßI DÂt{]cW {]hÀ¯\§Ä DÂt{]cI¯nsâ 
{]hÀ¯\w emMvapÀ hniZoIcn¨p. {]hÀ¯\ X³am{XIsf DÂt{]cI {]Xe§fnÂ A[ntimjWw 
sN¿p¶p. AXn\mÂ k¼À¡ DÂt{]cWw F¶pw hnfn¡mw.

Cu kn²m´a\pkcn v̈ A`nImcI§Ä DÂt{]cI¯nsâ D]cnXe¯nÂ A[ntimjWw 
sN¿s¸SpIbpw kPohamb Hcp kwbpàw cq]s¸SpIbpw AXv ]n¶oSv hnLSn v̈ DÂ¸¶pIbpw 

sN¿p¶p.
Hcp `n¶mßI DÂt{\cW {]hÀ¯\¯nÂ DÄs¸Sp¶ hnhn[ L«§Ä NphsS tNÀ¡p¶p:

1.	 cmk{]hÀ¯\ X³am{IsÄ _Ä¡nÂ \n¶v DÂt{]cI¯nsâ D]cnXe¯nte¡v hym]n¡p¶p.
2.	 cmk{]hÀ¯\ X³am{XIÄ DÂt{]cI¯nsâ D]cnXe¯nÂ A[ntimjWw sN¿s¸Sp¶p.
3.	 A[ntimjI A ǹImcI X³am{XIÄ kPoham¡pIbpw kPoh kwbpà§Ä cq]s¸SpIbpw sN¿p¶p.
4.	 DÂ¸¶ X³am{XIÄ hnP\amWv.
5.	 DÂ¸¶w DÂt{]cI¯nsâ D]cnXe¯nÂ \n¶v hym]n¡p¶p.
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Ni D]cnXe

CtYbn³ D]cnXe¯nepÅ
π t_m³Uv

H H

H H

H H

HH

H H
H H

H HH

H

H

H
H H

H

H

H

H

H

H

H

H

HHHH

CYbn³

Nn{Xw 10.3 Ni DÂt{]cI¯nsâ km¶n²y¯nÂ FYneosâ ssl{UP\oIcWw

kPohtI{µ§Ä

Hcp DÂt{]cI¯nsâ D]cnXew kpKaaÃ. CXv ]SnIÄ, hnÅepIÄ, tImWpIÄ F¶nh 
hln¡p¶p. AXn\mÂ D]cnXe¯nse A¯cw Øe§fnse Bä§Ä GtIm]nXambn  A]qcnX 
amWv. AXn\mÂ Ahbv¡v BIÀjW¯nsâ Ahtijn¡p¶ iànbp≠v. A¯cw sskäpIsf 
kPoh tI{µ§Ä F¶p hnfn¡p¶p. AXn\mÂ , D]cnXe¯nÂ DbÀ¶ D]cnXe kzX{´ DuÀÖw 

hln¡p¶p.

A¯cw kPoh tI{µ§fpsS km¶n²yw cmk{]hÀ¯\ \nc¡v hÀ²n¡pIbpw, cmk{]

hÀ¯\s¯ kgoham¡pIbpw sN¿p¶p. 

A[ntimjW kn²m´w C\n¸dbp¶h hniZoIcn¡p¶p

	 i.	 �teml§fptSbpw saäÂ HmIvsskUpIfptSbpw D]cnXe hnkvXoÀ®w hÀ²n¡p¶Xv 
IW§fpsS hep¸w Ipdbv¡p¶XneqsS DÂt{]cI¯nsâ {]hÀ¯\¯nsâ \nc¡pw 

hÀ²n¡p¶p. 

Nn{Xw 10.4 \¶mbn hn`Pn¡s¸« DÂt{]cI¯nsâ ^e{]ZmbIambXn\p ImcWw 

kPoh tI{µ§fpsS F®¯nsâ hÀ²\hmWv.

	 ii.	 �hnj DÂt{]cI¯nsâ kPoh tI{µ§sf XSbpt¼mÄ DÂt{]cIhnj¯n\v {]hÀ¯\w 

kw`hn¡p¶p.

	 iii.	Hcp s{]mtam«À AsÃ¦nÂ kPoh\w D]cnXe¯nse kPohtI{µ§fpsS F®w 

hÀ²n¸n¡p¶p. 
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10.3 F³sskw DÂt{]cWw
{Xnam\ LSI§fpsS k¦oÀ®amb t{]m«o³ X³am{XIfmWv F³CsskapIÄ. Ah kPoh Pme 

§fnse cmk{]hÀ¯\s¯ XzcnXs¸Sp¯p¶p. Ah ]et¸mgpw sImfmbnUÂ AhØbnÂ ImWs¸ 
Sp¶p. am{XaÃ DÂt{]cW {]hÀ¯\¯ne hfsc hyàhpamWv. Hcp {]tXyI Poh\pÅ sakÃnÂ DÂ¸m 
Zn¸n¡p¶ Hmtcm F³sskan\pw skÃnse Hcp {]tXyI {]hÀ¯\s¯ XzcnXs¸Sp¯m³ Ignbpw 

F³sskw DÂt{]cW¯n\pÅ Nne km[mcW DZmlcWw

1)	 s]]vssdUv ss¥kn³ L-¥qSIssaÂ L-ssStdmkns\ s]]vkn³ F¶ F³sskw PehntÇjWw 

sN¿p¶p.
2)	 UbtÌkv F¶ F³sskw ÌmÀ¨ns\ PehntÇjWw sNbvXv amÄt«mkm¡n amäp¶p. 

 2(C H O5) +nH O nC H O6 10 n 2 12 22 11→
3)	 ¥qt¡mkns\ F¯t\mÄ B¡n amäp¶ ssktakv F¶ F³sskw boÌnÂ AS§nbncn¡p¶p.

 C H O 2C H OH+2CO6 12 6 2 5 2→
4)	 ssatImsUÀa Askan F¶ F³sskw BÂ¡tlmfns\ (aZyw) AkänIv BknUm¡n amäp¶p.

 C H OH+O CH COOH+H O2 5 2 3 2→
5)	 tkmbmko\pIfnÂ AS§nbncn¡p¶ bq dntbkv F¶ F³sskw bqdnbsb PnehntÇjWw 

\S¯p¶p.
 NH -CO-NH +H O 2NH +CO2 2 2 3 2→

10.3.1 F³sskw DÂt{]cW {]hÀ¯\¯nsâ kwhn[m\w
F³sskw t{]cW¯n\mbn C\n¸dbp¶ kwhn[m\w \nÀt±in¡p¶p.

E+S  ES → P+E
ChnsS E F¶Xv F³sskw, S F¶Xv A`nImcIn ES F¶Xv kPoham¡nb kwbpàw P 

DÂ¸¶t¯bpw {]Xn\n[oIcn¡p¶p.

F³skw kwt]äv
tIm¹kv

B¢ohv skäv

DÂ]¶w

F³skw

F³skw

Nn{Xw 10.5 F³sskw DÂt{]cW¯nsâ kwhn[m\w

F³sskw DÂt{]cW {]hÀ¯\¯nsâ Nne {]tXyI khntijXIÄ ImWn¡p¶p.
(i)	^e{]Zhpw Imcy£ahpamb {]hÀ¯\w F³sskw DÂt{]cW {]hÀ¯\¯nsâ {]tXyI 

kz`mhamWv. Hcp F³sskw Hcp an\nän\pÅnÂ {]hÀ¯\¯n\v Hcp Zie£w X³am{XIsf 

DÂ¸¶am¡n amämw .
DZmlcW¯n\v. 2H O 2H O+O2 2 2 2→

Cu cmk{]hÀ¯\¯n\v DÂt{]cIw CÃmsX kPoh DuÀÖw 18k cal/mole Bbncn¡pw.

sImtfmbnUÂ ¹män\w Hcp DÂt{]cI¯nsâ kPoh DuÀÖw 11.7kcal /mole Bbncn¡pw.

B¢ohv skäv
DÂ]¶w
F³skw
F³skw kwt]äv tIm¹kv
F³sskw
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F¶mÂ F³sskw DÂt{]cIt¯msSm¸w Cu {]hÀ¯\¯nsâ kPoham¡Â DuÀÖw 
2kcal/mole IpdhmWv.
(ii) F³sskw DÂt{]cW¯n\v DbÀ¶ hninjvSX {]IrXnbnÂ hyàamWv. 

H N-CO-NH +H O 2NH +H O
2 2 2 3 2

→  CO2

	 bqdnbbpsS {]hÀ¯\s¯ XzcnXs¸Sp¯p¶ bqdnkv F¶ F³sskw sassYÂ dqbnbbpsS 

C\n¸dbp¶ cmk{]hÀ¯\s¯ XzcnXs¸Sp¯p¶nÃ. 
H N-CO-NH-CH +H O2 3 2 →  {]hÀ¯\w CÃ 

(3)	F³sskw DÂt{]cW {]hÀ¯\¯n\v 
]camh[n Xm]\nebnÂ ]camh[n \nc¡v 
D≠v. Xm]\nebpsS hÀ²\thmsS {]hÀ¯ 
\¯nsâ BZy \nc¡v hÀ²n¡p¶p. ]s£  
Hcp {]tXyI Xm]\nebv¡v apIfnÂ F³ 
sskansâ {]hÀ¯\w \in¸n¡s¸Sp¶p. 
\nc¡v ]qPyambn Ipdbmw. F³sskw {]hÀ 
¯\w DbÀ¶tXm IqSnbtXm Bb Xm] 
\nesb Hm]vänaw Xm]\ne F¶p hnfn 
¡p¶p.
DZmlcW¯n\v:
•	 �a\pjy icoc¯nepÅ F³ssskapI 

fpsS Hm]vbnaw Xm]\ne 37∞C 
/98∞F BWv.

•	 �DbÀ¶ hnkab v̄ icocXm]\ne 
Dbcpt¼mÄ F³sskw {]hÀ¯\w 
XIcmdnemhpIbpw A]IS¯nte¡v 
\bn¡pIbpw sN¿p¶p.

4.	� F³sskw DÂt{]cW¯nsâ {]hÀ¯\  
\nc¡v knÌ¯n\v (hyhØ) pH A\pkcn v̈  
hyXymks¸Sp¶p. Hm]vänkw pH F¶dnb 
s¸Sp¶ pH emWv ]camh[n \nc¡v.

5.	 F³sskapIsf XSbm³ Ignbpw AXm 
bXv hnjw Hcp F³sskansâ {]hÀ¯\
s¯ Ipdbv¡pIbpw B hnjs¯ \in¸n 
¡pIbpw sN¿p¶p. acp¶pIfpsS ^nkn 
tbmfPn¡Â {]hÀ¯\w AhbpsS  XSÊ 
s¸Sp¯p¶ {]hÀ¯\hpambn _Ôs¸«n 
cn¡p¶p.
DZmlcWw : kÂ^m acp¶pIÄ, s]³kn 

en³ _mIvSocnbbpsS {]hÀ¯\s¯ XSbpI 
bpw \yqtamWnbm, OÀ±n, tImfd, F¶o ]IÀ¨ 
hym[nIÄ.
6.	 F³sskapIfpsS DÂt{]cW {]hÀ¯\w tIm F³sskavkv AsÃ¦nÂ BIvSnthäpItfm hÀ²n 

¸n¡p¶p. tImF³sskw F¶dnbs¸Sp¶ Hcp sNdnb t\m¬t{]m«o³ (hnäman³) F³sskansâ 
DÂt{]cW {]hÀ¯\s¯ t{]mÕmln¸n¡p¶p.

10.4 kntbmsseäv DÂt{]cWw:
kntbmsseäpIÄ NÀ¨ sN¿s¸Sp¶nsÃ¦nÂ hyXykvX DÂt{]cW¯nsâ hniZmwi§Ä 

A]qÀ®ambncn¡pw. ssat{Im t]mdkv, {InÌen³, Pemwiw, Aepant\mknent¡äpIÄ, knen¡¬ 

Aepan\nbw sS{Smt{Um¬ F¶nh D]tbmKn v̈ \nÀ½n¨hbmWv kntbmsseäpIÄ 50 tXmfw {]IrXn  

0 10 20 30
Xm]\ne ºC

{]
X

n{]
h

À
¯

\
 \

nc
¡

v

40 50 60

DbÀ¶ Xm]\nebnÂ F³sskapIÄ
KpWw \in¡s¸SpIbpw \nc¡v IpdbpIbpw sN¿p¶p.

X

Y
Hm]vänaw Xm]\ne 40 ºC Â

Nn{Xw 10.6  \nc¡v vs Xm]\ne
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\
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Nn{Xw  10.7  {]hÀ¯\ \nc¡v vs pH
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kntbmsseäpIfpw 150 kn´änIv kntbmsseäpIfpw D≠v. knen¡¬ sS{Smhmeâ v Aepan\nbw 
ss{ShmeâpamWv. kntbmsseäv am{SnIvkv A[nI s\Käohv NmÀPv hln¡p¶p. s\Käohv NmÀPv 

k´penXam¡p¶Xn\v, DZmlcW¯n\v A[nIt{^bnw hÀ¡v ImätbmWpIÄ D≠v. DZmlcWambn 
H

+
 or Na

+ AsÃ¦nÂ H
+

 or Na
+ AtbmWpIÄ. t{]mt«mWpIÄ hln¡p¶ kntbmsseäpIÄ JcA¾ DÂt{]

cIambn D]tbmKn¡p¶p. s]t{SmsIan¡Â hyhkmb¯nÂ I\¯ sslt{UmImÀ_¬ ]ZmÀ 
°§sf Kymtkmen³, Uok³ F¶nhbnte¡v hnLSn¸n¡p¶Xn\v Ch hym]Iambn D]tbmKn 

¡p¶p.  Na+
 DÂt{]cIambn D]tbmKn¡p¶p.

kntbm sseäpIfpsS Gähpw {][m\s¸« {]tbmK§fnsem¶mWv AhbpsS BIrXn Xncsª 
Sp¡Â. kntbmsseäpIfnÂ t{]mt«mWpIÄ F¶ kPoh sskäpIÄ AhbpsS kpjnc§Ä¡pÅnÂ 

am{Xta {]hÀ¯\§Ä D≠mIq.

dnbmIväÀ skeIvänhnän (A`nImcI skeIvänhnäo):
Hcp A`nImcI an{inX¯nse _Ä¡nbÀ X³am{XIÄ kntbmsseäv {InÌen\pÅnsekPoh 

sskäpIfnÂ F¯p¶Xv XSbpt¼mÄ, Cu skeIvänhnänsb A`nImcI BIrXn skeIvänhnän 

F¶p hnfn¡p¶p. 

kw{IaW \ne skeIvänhnän:
kntbmsseänsâ kpjnc hen¸hpambn XmcXays¸Sp¯pt¼mÄ Hcp {]hÀ¯\¯nsâ 

kw{IaW \ne hepXmsW¦nÂ Hcp DÂ¸¶hpw cq]s¸SnÃ. 

DÂ¸¶ skeIvänhnän:
Nne DÂ¸¶ X³am{XIÄ kntbmsseäv kpjnc§fnÂ \n¶v ]pd´Åm³ Ignbm¯{X 

hepXmbncn¡pt¼mÄ t\cnSp¶p.

L« ssIamä DÂt{]cWw:
Hcp cmk{]hÀ¯\¯n\pÅ A`nImc§Ä Hcp embI¯nepw asämcp A`nImcI§Ä asämcp  

embI¯nepw Ds≠¶v IcpXpI. embI§Ä Hgn¨p IqSm\mhm¯XmsW¦nÂ Ah X½nepÅ {]XnIc 
Ww hfsc aµKXnbnemWv. embI§Ä {]tXyI L«§fmbn amdp¶Xn\mÂ A`nImcI§fpsS {]
hÀ¯\§Ä AXncv IS¶v amdWw. F¶mÂ AXncp IS¶ amäw Ffp¸aÃ. A¯cw kmlNcy§fnÂ  
aq¶mas¯ embIhpw tNÀ¡p¶p. AXv c≠pw sXämWv. AXn\mÂ L«w AXn\ CÃmXmIp¶p. 
A`nImcI§Ä kzX{´ambn IeÀ¯n thK¯nÂ {]XnIcn¡pw. F¶mÂ GsX¦nepw DÂ¸¶¯nsâ 
henbtXmXn\pÅ DÂ]mZ\¯n\v aq¶mas¯ embI¯nsâ D]tbmKw kuIcy{]ZaÃ. ImcWw 
AXv sNethdnbXmIpw. A¯cw {]iv\§Ä¡v L« ssIamäw DÂt{]cW¯n\v Hcp efnXamb 
]cnlmcw \ÂIp¶p.  CXv embI§fpsS D]tbmKw Hgnhm¡p¶p. Hcp A`nImcIw c≠mas¯ 
embI¯nte¡v asämcp embIw sIm≠p t]mIp¶Xn\v Hcp L« {Sm³kv=^À DÂt{]cIw (Hcp L« 
{Sm³kv̂ À dntbPâ v) D]tbmKn¡m³ CXv \nÀt±in¡p¶p. dnbmIvädpIÄ Ct¸mÄ Hcpan v̈ sIm≠p 

hcp¶Xn\mÂ, Ah AXnthKw {]XnIcn¡pIbpw DÂ¸¶ap≠mvm¡pIbpw sN¿p¶p. 

DZmlcWw:
XmsgsImSp¯ncn¡p¶ {]hÀ¯\¯nÂ Cl-  Dw  CN– Dw ]Ic¡mcmWv. 

R-Cl             +   NaCN          R-CN           +     N→ aaCl   
ImÀ_WnI L«w Peob L«w ImÀ_WnI L«w Peob L«w

R-Cl=1-t¢mtdmIvtä³

R-CN=1-kbt\mIvtä³

HmÀKm\nIv 1-t¢mtdIvtämWnsâ c≠v L«an{inXw PeobtkmUnbw kbss\Uv D]tbmKn v̈ Znhk 

§tfmfw t\cn«v NqSm¡p¶XneqsS 1-kbt\mIvsäbv³ e`n¡nÃ. F¶ncp¶mepw sS{SmÂ ssIemtam 
Wnbw t¢mssdUv t]mepÅ Izmt«Wdn AtamWnbw D v̧ tNÀ¯mÂ, H¶v AsÃ¦nÂ  2 aWn¡qdn\p tijw 
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100% ^ew Xcp¶p 1 kbt\mIvtäsâ {ZqXKXnbnepÅ amäw kw`hn¡p¶p. Cu {]hÀ¯\¯nÂ 
sslt{Umt^m_nIv, sslt{Um^nenIv Bä§fpÅ sS{SmÂ ssIemtamWnbw Imätbm¬ Peob 

L«¯ne \n¶v ImÀ_WnI L«¯nte¡v AXnsâ sslt{Um^nenIv Ahkm\w D]tbmKn v̈ CN-  
IS¯nhnSpIbpw NphsS ImWn¨ncn¡p¶Xpt]mse 1-t¢mtdmIvtäs\ D]tbmKn v̈ {]hÀ¯\s¯ 

kpKaam¡pIbpw sN¿p¶p:
+ - + -

4 4

+ -
4

  NaCN          +   R N Cl                  Na    R N  CN      +       Cl
Peob \ne ImÀ_WnI \nebnte¡v \o§p¶p

R N CN      +     R-Cl                           R-CN  

�

� + -
4

- -

       +        R N Cl
c≠pw ImÀ_WnI L«w Peob \nebnte¡v \o§p¶p.

\o¡w sN¿p¶p. ho≠pw CN
FSp¡pIbpw IS¯nhnSpIbpw

sN¿p¶p.

Cl
ImÀ_WnI
\nebnÂ

AXn\mÂ L« kw{IaW DÂt{]cIw, Hcp A`nImcI¯ns\ Hcp L«¯nÂ \n¶v asäm¶nte¡v 

IS¯ns¡m≠v {]hÀ¯\w thK¯nem¡p¶p.  
\mt\m DÂt{]cWw:

]e cmk{]hÀ¯\§fnepw \mt\m hkvXp¡fmb saämenIv \mt\m IWnIIÄ, saäÂ 
HmIvsskUpIÄ apXembh cmkXzcIambn D]tbmKn¡p¶p. \mt\m DÂt{]cI§Ä GImßIhpw 
`n¶mßIhpamb DÂt{]cW¯nsâ KpW§Ä hln¡p¶p. GImßIamb cmkXzcI§sft¸mse 

\mt\m DÂt{]cI§fpw 100% XncsªSp¯ {]hÀ¯\§fpw anI¨ ^ew \ÂIpIbpw hfsc 
DbÀ¶ {]hÀ¯\w ImWn¡pIbpw sN¿p¶p. `n¶mßI DÂt{]cI§sft¸mse \mt\m DÂt{]
cI§Ä bYmÀ°¯nÂ ebn¡p¶ `n¶mßI DÂt{]cI§fmWv. \mt\m IWnIIÄ DÂt{]

cW¯n\pÅ Hcp DZmlcWw NphsS \ÂInbncn¡p¶p.

ClCl

Cl
Cl

Cl

Cl

Fe0/Pd0

H2O

\mt\m ss_saämenIv DÄt{]cIw (]qPy kwtbmP\ AhØ)

+ 6 HCl

Fe0/Pd0 : 

(i)

(ii)

CH3     CH    OH

Co/Fe3O4

tert-butylhydroperoxide

80°C

C = O
CH3

Co/Fe3O4:  Magnetite supported Co metal nano catalyst

(iii) CH2O
25°C NaOh

HCOOH + H2

: Copper metal nano particles

(iv) organic dyes
(Malachite green)

TiO2(Nano)

hυ
CO2  + H2O

It is a semiconductor photocatalysis

Cu-NP5

Cu-NP5

entä¬ sktfm sslÌ³

10.5 sImtfmbnUv, hnXcWL«w, hnXcWam[yaw
sImfmbnUns\¡pdn¨pÅ ]T\¯n\v DÛhw tXmakv F{_lmanÂ \n¶mWv. ]©kmc, bqdnb  

AsÃ¦nÂ tkmUnbw t¢mssdUv F¶nhbpsS Hcp XckvXcw hgn hym]n¡p¶Xmbn \nco£n¨p. ]s£ 
sPembn³ AsÃ¦nÂ ]i F¶nhbÃ. BZy ]ZmÀ°§sf {XnÌtembnUpIÄ (]cem¡Â) F¶pw 
c≠mat¯Xns\ sImtfmbnUpIÄ F¶pw At±lw hnfn¨p. ({Ko¡nÂ, tImetbmKw, Cu tUmkv 

t]mepÅh).
GXp ]ZmÀ°t¯bpw AXnsâ IWnIIfpsS hep¸w 1-200nm BbnsIm≠v Hcp sImtfmbn 

Um¡n amämsa¶v ]n¶oSv a\Ênem¡n.
AXn\mÂ, c≠p ]ZmÀ°§fpsS GImßIamb an{inXamWv sImtfmbnUv AXnÂ Hcp ]ZmÀ°w 

(sNdnb A\p]mXw) asämcp ]ZmÀ°¯nÂ (henb A\p]mX¯nÂ) hnXdp¶p.
Hcp sImtfmbnUnÂ henb AfhnÂ AS§nbncn¡p¶ ]ZmÀ°s¯ hnXcW am[yaw F¶pw 

Ipdª AfhnÂ AS§nbncn¡p¶ ]ZmÀ°s¯ hnXcWL«w F¶pw hnfn¡p¶p.
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10.5.1 sImtfmbnUÂ embn\nbpsS hÀ¤oIcWw

Hcp ]t£ Gähpw {][m\s¸« sImtfmbnUÂ kwhn[m\§Ä hnXcW L«w Jcambpw 

hnXcW am[yaw {ZmhIambpw NnXdn¡nS¡p¶p.
hnXcW am[yaw PeamsW¦nÂ, sImtfmbnUpIsf ssltdUmtkmÄ AsÃ¦nÂ AIymtkm 

fpIÄ F¶p hnfn¡p¶p.
hnXcWw am[yaw Hcp BÂ¡mtlmÄ BsW¦nÂ sImtfmbnUns\ AÂtImt¼mÄ F¶pw 

s_³ko³ hnXcW am[yaamsW¦nÂ AXns\ s_³tkmtkmÄ F¶pw hnfn¡p¶p.
hnXcW Xcw, hnXcWam[yaw F¶nhbv¡nSbnÂ {]hÀ¯n¡p¶ _ew ASnØm\am¡nbmWv 

Xcw Xncn¨ncn¡p¶Xv.
etbm^nÃnIv sImtfmbnUpIfnÂ NnXdn¡nS¡p¶ am[ya¯n\pw NnXdnt¸mb L«¯n\pw 

CSbnÂ BIÀjIamb _ew AsÃ¦nÂ  ASp¸w \ne\nÂ¡p¶p. DZmlcW§Ä t{]m«otâbpw 
A¶P¯ntâbpw tkmfpIÄ. Ah IqSpXÂ ØncXbpÅhbmWv. am{XaÃ Ah Ffp¸¯nÂ 
h`n¡pIbpanÃ hnXcW am[yaw tNÀ¯p sIm≠v Ah£n]vX¯n\p tijhpw Ah ho≠pw  

hnXcW emb\nbnte¡v sIm≠phcm³ Ignbpw.
Hcp etbmt^m_nIv sImtfmbnUpIfnÂ, hnXcWL«¯n\pw, hnXcW am[ya¯n\pw CSbnÂ 

BIÀjIamb Hcp _ehpw \ne\nÂ¡p¶nÃ. Ah ØncX IpdhmWv. Ah s]s«¶v Ah£n]vXo 
IcWam¡p¶p. ]s£ hnXcW am[yaw tNÀ¯p sIm≠v ho≠pw DÂ]mZn¸n¡m³ IgnbnÃ. Hcp 
Ipdn¸n« Ime¯n\ptijw  Ah kzbw inXoIcW¯n\v hnt[bcmIp¶p. Ahsb amäm\mIm¯ 

tkmfpIÄ F¶p hnfn¡p¶p.

DZmlcW§Ä kzÀWw, shÅn, ¹män\w, sN¼v F¶nhbpsS tkmfpIÄ
hnXcW L«¯ntâbpw hnXcW am[ya¯ntâbpw `[XnI AhØIsf ASnØm\am¡n 

sImtfmbnUpIfpsS Xc§Ä C\n¸dbp¶ ]«nIbnÂ sImSp¯ncn¡p¶p.

sImfmbnUpIfpsS hÀ¤oIcWw hnXcWL«w hnXcW am[yaw  

ASnØm\¯nÂ.

{I.\ hnXcWam[yaw hnXcWL«w
sImtfmbnUn sâ \

maw
DZmlcW§Ä

1. hmXIw {ZmhIw {ZmhI FbntdmtkmÄ
aªv Fbntdm 

tkmÄkvt{]

2. hmXIw Jcw Jc Fbnt\mtkmÄ
]pI, hmbp, amen\y 

amb ]pI, s]mSn

3. {ZmhIw hmXIw \c
tjhnwKv {Iow 

tkmUPew \pc

4. {ZmhIw {ZmhIw FaÂj³ ]mÂ{Iow atbmss\kv

5. {ZmhIw Jcw tkmÄ

ajn, s]bnâpIÄ 

sImfmbnUÂ 

kzÀ®w
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6. Jcw hmXIw Jc\pc
]yqankv IÃv \pc 

dºÀ sdm«n

7. Jcw {Zhw sPÂ (]PhÃapÅXv)
sh®, Nokv  

(]mÂ¡«n)

8. Jcw Jcw JctkmÄ

ap¯pIÄ,Hm]

Âkv \ndapÅ 

¥mkv, Iq«temKv 

sImtfmbnUÂ 

hnXcW bqäIvkv

10.5.2 sImtfmbnUpIÄ X¿mdm¡Â

]e etbm^nenIv ]ZmÀ°§tfbpw AhbpsS sImtfmbnSÂ cq]¯nÂ Pe¯nÂ NqSm¡n \nÀ½n 
¡p¶p. dºÀ, s_³ko³ D]tbmKn¨v sImtfmbnUÂ emb\n D≠m¡p¶p. tkm¸v Pe¯nÂ IeÀ¯n  
kzta[bm Hcp sImtfmbnUv emb\n D≠m¡p¶p.

s]mXpth C\n]bp¶ coXnIfnÂ sImtfmbnUv X¿mdm¡p¶p.
	 i.	 �hnXcW coXnIÄ Cu coXnbnÂ henb IW§sf sNdnb IWnIIfmbn sImtfmbnUÂ 

Afhnte¡v hn`Pn¡p¶p.
	 ii.	 �I≠³tkj³ coXn (kwLS\ coXn)  Cu coXnbnÂ sNdnb Bäw AsÃ¦nÂ X³am{XIÄ 

henb sImtfmbnUÂ hen¸apÅ IW§fmbn {]hÀ¯\w sN¿s¸Sp¶p.
1) hnXcW coXnIÄ

(i) bm{´nIhnXcWw:
Hcp sImtfmbnUvanÂ D]tbmKn¨v Jc \ne sImtfmbnUv sNdnb IWnIIfmbn hn`Pn¡p¶p. 

sImtfmbnUv anÃne c≠v saäÂ t¹äpIÄ FXnÀ ZnibnÂ Npäp¶Xv 7000 NpäpIÄ / an\näv.

sImtfmbnUv 
anÂ

tImbkv Unkvt]Àj³

Nn{Xw 10.8 sImtfmbnUv anÂ

c≠p t¹äpIÄ X½nepÅ Zqcw {IaoIcn¨p sIm≠v Bhiyamb sImtfmbnUv hep¸¯nepÅ 

sImtfmbnUv IW§Ä e`n¡pw.

Cu coXn D]tbmKn¨v ajnbptSbpw {Kmss^bntâbpw sImtfmbnUÂ emb\n X¿mdm¡p¶p.

XII Std - Unit 10 Chemistry Vol-2 Malayalam.indd   88 2/15/2023   11:17:59 AM



89

(ii) sshZypX hym]\w:
1898 Â tPmÀPv s{_UnKv BWv 

¹män\¯nsâ Xhn«p\nd¯nepÅ sIm 
tfmbnUÂ emb\n BZyambn X¿mdm 
¡nbXv. sFkv sIm≠v Npäs¸« Pe 
¯nÂ NnXdn¡nS¡p¶ CeIvt{SmUp 
IÄ¡nSbnÂ Hcp sshZypX Iam\w 

ASn¡p¶p. 1 amp /100 V sâ Hcp ssh 
ZypX[mc IS¶pt]mIpt¼mÄ Hcp 
BÀIv DÂ]mZn¸n¡p¶ teml¯nsâ 
\ocmhn cq]s¸SpIbpw AXv DS³ L\o 
`hn¸n¡pIbpw sN¿p¶p. Cu coXnbn 
eqsS sN¼v, shÅn, kzÀ®w, ¹män\w  
apXemb teml§fpsS sImtfmbnUÂ  
emb\n X¿mdm¡mw. sImtfmbnUv 
emb\nbnÂ  ØncXbmÀ¶ LSIambn 

£mc ssltdUmIvsskUv tNÀ¡p¶p.
DbÀ¶ Bhr¯nbnepÅ AÄ«À 

t\äohv sshZypXn D]tbmKn¨v s]\v 
sdbv³, CuYÀ, s_³ko³ XpS§nb 
PeobaÃm¯ Fcnbm¯ {ZmhI§Ä 

X¿mdm¡p¶Xn\mbn kzUv_ÀKv Cu coXn ]cnjv¡cn¨p.

(iii)	 AÄ{SmtkmWnIv hnXcWw

20kHz Â IqSpXÂ Bhr¯nbnepÅ i_vZ XcwK§Ä (tIÄ¡mhp¶ ]cn[n) km[mcW 

hnXcW sImtfmbnUÂ AfhpIfte¡v ]cnhÀ¯\w sN¿pI.

Pew

F®

saÀ¡pdn

CeIv{Sn¡Â
HmknteäÀ

IzmÀ«vkv sP\tdäÀ

Nn{Xw : 10.10 AÄ{SmtkmWnIv hnXcWw

¢mkv saÀ¡pdntkmÄ t\SnbXv saÀ¡pdnsb Bhiy¯n\v DbÀ¶ Bhr¯nbpÅ 

AÄ{SmtkmWnIv I¼\¯n\v hnt[bam¡nbmWv.

teml CeIvt{SmUpIÄ

BÀ¡v Pew

+–

lnaw

Nn{Xw 10.9 {_Unkv BÀ¡v tatXUv
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P\tdäÀ \nÀ½n¡p¶ AÄ{SmtkmWnIv I¼\§Ä F®sb hym]n¸n¡pIbpw Pe¯nÂ 

saÀ¡pdnbpambn I¼\§Ä ]m{X¯nte¡v amäpIbpw sN¿p¶p.

(iv) s]]vssätkj³:
A\ptbmPyamb CeIvt{SmsseäpIÄ tNÀ¡p¶XneqsS, IrXyamb IW§sf sImtfmbnUÂ 

AhØbnte¡v sIm≠p hcm³ Ignbpw. Cu {]{Inbsb s]]vssätkj³ F¶pw Iq«nt¨À¯ 
CeIvt{Smsseäns\ s]]vssäknwKv AsÃ¦nÂ hnXcWw GPâ v F¶pw hnfn¡p¶p.

AgCl   AgCl
Ah£n]vXw

HCl →
sImfmbnUv

2) L\o`hn¡p¶ coXnIÄ:
sImtfmbnUv IWnIbv¡pÅ ]ZmÀ°w sNdnb, hep¸¯nepÅ IWnI, X³am{X AsÃ¦nÂ 

Atbm¬ Bbncn¡pt¼mÄ Ahsb L\o`hn¡p¶ coXnIfneqsS sImtfmbnUv Afhnte¡v  sIm≠p  
hcp¶p. sImtfmbnUv hen¸apÅ IWnI DÂ¸mZn¸n¡Â ChnsS {i²n¡Ww. AÃm¯ ]£w 

Ah£n]vXoIcWw kw`hn¡pw. sImtfmbnUv IW§fpsS cq]oIcW¯n\v hnhn[ cmkcoXnIÄ.

(i) HmIvkoIcWw:
Nne Ateml§fpsS tkmfpIÄ Cu coXn D]tbmKn¨v X¿mdm¡p¶p.

(a)  ssl{UtbmUnIv A¾w, AtbmUnIv A¾hpambn {]hÀ¯n¡pt¼mÄ, I2  tkmÄ In«p¶p.
HIO +5HI 3H O+3I (Sol)3 2 2→

(b)  O2 , H2Se, bnÂ IS¯nhnSpt¼mÄ skeo\nbw tkmÄ In«p¶p.
	 H S2 e+O 2H O +2 Se(sol)2 2 2→

(ii) \ntcmIvkoIcWw:
tkmfpIfpsS cq]hXvIcW¯n\v ss\ ssl{UmsskÂ, t^mÀamÄUnsslUv apXemb \nch[n  

ImÀ_WnI A`nImcI§Ä D]tbmKn¡p¶p. DZmlcW¯n\v t^mÀ amÄUnsslUv D]tbmKn¨v 

HmdnIvt¢mssdUv \ntcmIvkoIcn¨mWv tKmÄUv tkmÄ X¿mdm¡p¶Xv.
2AuCl +3HCHO+3H O 2Au(sol)+6HCl+3HCOOH3 2 →

(iii) PehntÇjWw

t{Imanbw, Aepan\nbw XpS§nb teml§fpsS sslt{UmIvsskUpIfpsS tkmfpIÄ Cu 

coXnbneqsS.
DZmlcW¯n\v,

FeCl +3H O Fe(OH) +3HCl3 2 3→

(iv) Cc«hnLS\w

Pe¯nÂ ebn¡m¯ tkmfpIÄ X¿mdm¡p¶Xn\v Cu coXn D]tbmKn¡mw.
BÀskknIv HmIvsskUnsâ Hcp emb\nbneqsS ssl{UP³ kÄss^Uv hmXIw IS¶pt]m 

Ipt¼mÄ, a\nd¯nepÅ BÀskknIv kÂss^Uv Hcp sImtfmbnUv emb\n e`n¡pw.
As O +3H S As S +3H O2 3 2 2 3 2→

(v) hnLS\w 
tkmUnbw XtbmkÂt^änsâ t\À¸n¨ emb\nbnÂ Hcp BknUnsâ GXm\pw XpÅnIÄ 

tNÀ¡pt¼mÄ, tkmUnbw XtbmkÄt^änsâ hnLS\¯neqsS DÂ]mZn¸n¡s¸Sm¯ kzX{´ 
kÄ^À sNdnb, Iq«§fmbn ASnªp IqSp¶p. Ah hnhn[ Xcw \oe, aª, Nph¸v \nd§Ä knÌ 
¯n\v A\pkcn¨v \ÂIp¶p. sImtfmbnUv AfhpIfpsS hep¸¯nepÅ hfÀ¨sb B{ibn¨ncn 

¡p¶p.
2- +

2 3 2 2S O +2H S+H O+SO�
tkmÄ
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3) hnembI ssIamäw:
t^mkv^dÊv AsÃ¦nÂ kÄ^À t]mepÅ sImtfmbnUv emb\n X¿mdm¡p¶Xv BÄ¡lm 

fnÂ Pew tNÀ¯n«mWv Ch Pe¯nÂ ebn¡p¶nÃ. Ah sImtfmbnUv emb\n Bbn ambp¶p. 
P BÂ¡tlmfnÂ + Pew → P

tkmÄ
.

10.5.3 sImtfmbnUpIfpsS ip²oIcWw
sImtfmbnUv emb\n AhbpsS hyXykvX coXnIÄ ImcWw amen\y§Ä AS§nbncn¡mw. Ah 

\o¡w sNbvXn«nsÃ¦nÂ Ah sImtfmbnUv emb\n AhØncs¸Sp¯pIbpw thK¯nem¡pIbpw 
sN¿pw. CXns\ Ah£n]vXoIcWw F¶p hnfn¡p¶p. AXn\mÂ sImtfmbnUnsâ ØncX 
hÀ²n¸n¡p¶Xn\v  amen\y§Ä {][m\ambpw CeIvt{SmsseäpIÄ sIm≠v \o¡w sN¿Ww. sImtfm 

bnUv emb\nbpsS ip²oIcWw Xmsg¸dbp¶ coXnIfneqsS sN¿mw. 
	 (i) Ubmenknkv	 (ii) CeIvt{SmUbmenknkv	 (iii) AÄ{Sm^nÂ«tdj³.

(i) Ubmenknkv

1861, Â Sn {Klmw Hcp A²]mcKayX\pkvXcw (UbmenkÀ) D]tbmKn¨v Hcp sImtfmbnUnÂ 
\n¶v CeIvt{Smsseäns\ thÀXncn¨p. Cu coXnbnÂ AÀ²]mcKayX\pkvXcw D]tbmKnn¨v \nÀ 
½n¨ Hcp _mKnemWv sN¿s¸Sp¶Xv. C]Ivt{SmsseäpIÄ X\pkvXcw ]pdt¯¡v hym]n¡pIbpw 

Ah ]e¯neqsS sIm≠pt]mIpIbpw sN¿p¶p. 

\n§Ä¡dnbmtam? hr¡ XIcmdp aqew càw hnjen]vXamb Afhnte¡v DbÀ¯p¶p. 

UbmenknÂ tcmKnbpsS càw ]p\cp]tbmKw sN¿p¶Xv sFtkmtSmWnIv ksse³ emb 

\nbnÂ anI¨ Syq_v hgn BWv.

ii) CeIvt{SmUbmenknkv

sshZypX aÞe¯nsâ km¶n²yw sImtfm 
bnUÂ emb\nbnÂ \n¶v CeIvt{SmsseäpIÄ 
\o¡w sN¿p¶ thKX hÀ²n¸n¡p¶p. aen\oI 
cWw F¶ \nebnÂ Hcp CeIvt{Smsseäv AS§nb  
sImtfmbnUv embn\n c≠v UbmenknwKv X\pkvX 
c§Ä¡nSbnÂ Pew \nd¨ c≠v I¼mÀ«psaâp 
Ifmbn Øm]n¨ncn¡p¶p. sshZypXn IS¶pt]mIp 
t¼mÄ, amen\y§Ä, Pe¯neqsS AdIfnte¡v 
IS¶v CSbv¡nsS \o¡w sN¿p¶p. Ubmenknkn 
t\¡mÄ thKXtbdnbXmWv Cu {]{Inb ImcWw 
sshZypX {]tbmK¯neqsS CeIvt{Smsseäp 

IfpsS hym]\¯nsâ tXmXv hÀ²n¡p¶p.

iii) AÄ{Sm^nÂt{Sj³

km[mcW ̂ nÂäÀ t]¸dpIfpsS kpjnc§Ä 
sImtfmbnUÂ emb\nsb IS¶p t]mIm³ A\p 
hZn¡p¶p. AÄ{Sm^nÂ«tdj\pIfnÂ, sImtfm 
bnUnb³ sktems^bv³ AsÃ¦nÂ hnkn 
¡nwKv  D]tbmKn¨mWv NÀ½§Ä \nÀ½n¡p¶Xv  
A¯csam¯ ^nÂ«À D]tbmKn¨v Hcp sImtfm 
bnUv emb\n ^nÂ«À sN¿pt¼mÄ sImtfmbnUv 
IW§sf ^nÂ«dnÂ thÀXncn¡pIbpw amen\y 
§Ä hmjnwKv Bbn \o¡w sN¿pIbpw 

Cl–

ip² Pewemb\n emb\n

Imätbm¬ 
amäp¶ kvXcw

ImtXmUv Bt\mUv

B\tbm¬
amäp¶ kvXcw

–

–

–

–

–

–

+

+

+

+

+

+

Cl–

Cl–

Cl–
Cl–Na+Na+

Na+Na+

Na+

Na+

Na+

Na+

Cl–

Cl–
Cl–

Cl–

Cl–

Cl–

Na+

Na+

Cl–
Na+

Cl–

Na+

Cl–

Na+

Nn{Xw 10.11 CeIvt{SmUbmenknkv
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sN¿p¶p. k½À±w {]bmKn¨p sIm≠v Cu {]{Inb thK¯nem¡p¶p. AÄ{Sm^nÂädneqsS 
^nÂ«tdj³ hgn CeIvt{SmsseänÂ \n¶v tkmÄ IW§sf thÀXncn¡p¶Xv AÄ{Sm^nÂt{Sj³ 
F¶p hnfn¡p¶p. BÄ¡tlmfpw Pehpw tNÀ¶ an{inX¯nÂ ss\t{SmskÃptemkn\v 4% 

sImtfmbnUÂ emb\nbmWv. 

10.5.4 sImtfmbnUÂ emb\nbpsS KpW[À½§Ä

1) \ndw:
sImtfmbnUÂ emb\nIfpsS \ndw IW§fmÂ hnkcn¡s¸« {]Imi¯nsâ XcwKssZÀ 

Lys¯ B{ibn¨ncn¡p¶p. IqSmsX hnkcnX {]Imi¯nsâ XcwKssZÀLyw IW§fpsS 
hen¸s¯bpw, kz`mhs¯bpw B{ibn¨ncn¡p¶p. \nco£I³ {]Imicivansb \nco£n¡p¶ 
coXn¡\pkcn¨pw, sImtfmbnUÂ emb\nbpsS \ndw amdp¶p. DZmlcW¯n\v ]mepw, shÅhpw 
IeÀ¶ an{inXw, {]Xn^en¨ {]Imi¯ne \oe\ndambpw, {]kcn¸n¡s¸« {]Imi¯ne 

Nph¸mbpw ImWs¸Sp¶p.
tkmfnsâ \ndw, km[mcWbmbn C\n¸dbp¶ LSI§sf B{ibn¨ncn¡p¶p.

	 (i)	 X¿mdm¡p¶ coXn 
	 (ii)	 {]Imi t{kmXÊpIfpsS XcwKssZÀLyw.
	 (iii)	 Iq«nbnSn IW¯nsâ hen¸hpw cq]hpw

	 (iv)	� \nco£I³ {]Xn^en¨  {]Imis¯ AsÃ¦nÂ {]t£]Ww sNbvX {]Imis¯ 

ImWp¶pt≠m F¶v.

2) hen¸w:
Iq«nbnSn IW¯nsâ hen¸w 1nm apXÂ 1000 nm s\ hymkapÅXmWv (10-9m) apXÂ (10-6m)

3)	 Iq«nbnSn emb\nIÄ c≠v hyXykvX L«§fnepÅ sshhn[yamÀ¶XmWv. Ubmenknkv 
AÄ{Sm ^nÂt{Sj³, AÄ{Sm sk³{Sn ^yqPnIv XpS§nb ]co£W§Ä kao]Imes¯ 

kz`mhw hyàambn ImWn¡p¶ps≠¦nepw t_mÀUÀ sse³ tIkpambn IW¡m¡p¶p.

4) ^nÂ{S_nenän:
km[mcW ̂ nÂäÀ t]¸dnse kp£nc§fpsS hep¸w hepXmbXn\mÂ IWnIIÄ km[mcW  

^nÂäÀ t]¸dpIfneqsS Ffp¸¯ne IS¶pt]mIp¶p.

5) {IaoIcn¡m¯ kz`mhw

Iq«nbnSn emb\nIÄ XnI¨pw ØncXbpÅhbmWv AXmbXv Ah KpcpXzmIÀjWs¯ 

_m[n¡p¶nÃ. 

6)  sImtfmbnUÂ Iq«nbnSn

emb\n t\À¸n¡pt¼mÄ AXv Øncambncn¡pw. aoUnb¯nsâ Afhv Ipdbpt¼mÄ ioXnIcWw  

kw`hn¡p¶p. km[mcWbmbn Ipdbp¶Xn\\pkcn¨v tkmfnsâ km{µX Ipdbp¶p.
7)  Un^yqk_nenän

bYmÀ° emb\nbnÂ \n¶v hyXykvXambn sImtfmbnUpIÄ NÀ½¯neqsS Ffp¸¯ne 

hym]n¡p¶p.
8)  Hmkvtam«nIv aÀ±w

sImtfmbnUv IW¯nsâ X³am{Xm `mcw Is≠¯m³ Hmkvtam«nIv aÀ±¯nsâ AfhpIÄ 

D]tbmKn¡p¶p.
9)  tImfmbnUnsâ BIrXn

tImfmbnUnsâ BIrXn Adnbp¶Xv hfsc ckIcamWv Nne DZmlcW§Ä
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tImtfmbnUv IW§Ä BIrXn

As S2 3
tKmfmIrXn

Fe (OH) sol
3
 tkmÄ (\oe kzÀ® tkmÄ) UnkvIv (AsÃ¦nÂ) t¹äv

W O  sol3 5  tkmÄ (UKvkvänIv BknUv tkmÄ) dmUv t]mse

10) H]vän¡Â KpW§Ä

sImtfmbnUpIÄ¡v H]vän¡Â t{]m¸À«n D≠v. {]Imi¯nsâ ZnibnÂ Hcp GIXm\amb 
emb\n ImWpt¼mÄ, AXv hyàambn ImWs¸Sp¶p. ]t£ AXv Ccp≠Xmbn ew_ZnibnÂ 

ImWs¸Sp¶p.

sImtfmbnUv

^vfmjv sseäv

emb\n

Nn{Xw 10.12 Un³UmÂ {]`mhw

{]`mhw F¶mÂ sImtfmbnUÂ emb\nbneqsS {]Imiw IS¶pt]mIpt¼mÄ AXv FÃm 
Znibnepw NnXdn¡nS¡p¶p. BZyw ̂ mcsU \nco£n¨p. ]t£ At\zjWw. Sn³UmÂ hniZambn 

\S¯p¶p. AXpsIm≠v Sn³UmÂ {]`mhw F¶p ]dbp¶p.
sImtfmbnUv IW§Ä {]Imi¯nsâ Hcp `mKw BKncWw sN¿pIbpw _m¡nbpÅ `mKw 

D]cnXe¯nÂ \n¶v NnXdpIbpw sN¿p¶p.  AXpsIm≠v {]Imi¯nsâ ]mX hyàamIp¶p.

11)  Ne\mßI KpW§Ä

AÂ{Sm ssat{ImkvtIm¸neqsS ]qs¼mSnsb t\m¡nbt¸mÄ sh«nXncnbp¶ ]mXbneqsS 

Ne\¯nÂ GÀs¸«ncn¡p¶Xmbn ImWm³ km[n¨p.

AXn\mÂ Cu Ne\s¯ sImtfbnUÂ ebIW§fpsS {_uWnb³ Ne\w F¶p hnfn¡p¶p.

CXv ]dbp¶ coXnbnÂ hniZoIcn¡mw

sImtfmbnUÂ tkmÄ IW§sf XpSÀ¨bmb Unkvt]ÀkUv aoUnb¯nsâ 
X³am{XIfpambn \nc´cw Iq«nap«p¶p. AXn\mÂ Ah Hcp knKvkmKv, {IaclnXw, XpSÀ¨bmb 

Ne\w ]n´pScp¶p.
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{_uWnb³ Ne\w {]m]vXam¡p¶Xv,

I.	 AhKmt{Um kwJy 
IW¡m¡p¶Xn\pw.

II.	X³am{XIfpsS \nc´camb 
{ZpXKXnbnepÅ Ne\s¯ ]cn 
KWn¡p¶ Ne\mßI kn²m´ 
ØncoIcn¡p¶Xn\pw, Xm]\ne 
hÀ²n¡p¶X\pkcn¨v {ZphKXn 
bnepÅ X³am{XIfpsS {ZpX 
Ne\w.

III.	sImtfmbnUpIfpsS ØncX a\ 
Ênem¡m³ XpSÀ¨bmb {ZpXK 
XnbnepÅ IWnIIfpsS Ne\ 
¯mÂ Ah ASp¯phcp¶nÃ 
AXpsIm≠v L\o`hn¡p¶Xv 
sN¿p¶nÃ. AXmW {_Wnb³ 
Ne\w KpcpXzmIÀjW _ew  
D]tbmKn¨v {]hÀ¯n¡m³ 
A\phZn¡p¶nÃ.

12) Ce{Sn¡Â KpW§Ä

(1) Cc« ]mfn 

sImtfmbv¡Â IW§fpsS 
D]cnXew {]n^d³jyÂ AtUmÀ]v 
j³ ImcWw Hcp Xcw AtbmWp 
Isf BKncWw sN¿p¶p. Cu ]mfn 
aoUnb¯nÂ hn]coXambn NmÀPv 
sN¿s¸Sp¶ AtbmWpIsf BIÀ 
jn¡p¶p. AXn\mÂ AXnÀ¯n 
bnÂ c≠v CeIv{Sn¡Â Cc«]mfn 
Isf thÀXncn¡p¶p. CXns\ slÂa 
tlmÀ«vkv Cc«]m«n F¶v hnfn  

¡p¶p.

kao]¯pÅ IW§Ä¡v 
kam\amb NmÀÖpIÄ DÅXn\
mÂ Ah ASp¯v h¶v tNcm\mhnÃ AXn\mÂ CXv sImtfmbnUnsâ ØncX hniZoIcn¡m³ 

klmbn¡p¶p.

(ii) CeIvt{Smt^msdknkv:

Hcp ssltdUm^nenIv tkmfnÂ ap¡nb c≠v ¹män\w CeIvt{SmUpIfneqsS s]m«³jyÂ 
(sshZypX tijn) {]tbmKn¡pt¼mÄ NnXdnt]mb IWnIIÄ Ht¶m atäm CeIvt{SmUnte¡v  

\o§p¶p. 

sshZypX aÞe¯nsâ kzm[o\¯nÂ tkmÂ IW§fpsS ssat{Käv sN¿p¶Xns\ 
CeIvt{Smt^msdknkv F¶v hnfn¡p¶p. tkmÄ IWnIIÄ ImtUmUnte¡v ssat{Käv 

{_uWnb³ Ne\w

Nn{Xw 10. 13 {_uWnb³ Ne\w

+

+ +
+

++

+
+

+

+

+
+
+ + + +

+
+

+

+
+

+
+

+ + +

+

+

++
+

+
++

+++ +

+
+

+++
+

+

+++

+
++

+

+ +

+

+ +

+
+

+
+

+++
+

++ ++

+ +++ ++
+

+
+ ++

+
+

+ ++
+

+

+
+

+

+ +
+

+

+++ ++

+
++ ++++++

++++

+
+ +

++
++
++

++
+

+
++

+
++

+
+
+

+

– –
–

–

––
–

–

hn]coX
s\Käohv
NmÀÖv 

IWnIIÄ

Én¸nwKv Xew

ζ s]m«³jyÂ

tÌ¬ ]Sew

Nn{Xw 10.14 CeIv{Sn¡Â Cc«]mfn
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sN¿pIbmsW¦nÂ Ahbv¡v 

t]mknäohv (+) NmÀPpIÄ 
D≠v. IqSmsX tkmÄ 
IWnIIÄ Bt\mUnte¡v 
ssat{Käv sN¿pIbmsW¦nÂ 
Ahbv¡v s\Käohv 

NmÀÖpIÄ (-). D≠v. 
A§s\ tkmÄ IW§fpsS 
ssat{Kjsâ ZnibnÂ \n¶v 
\ap¡v tkmÄ IW§fpsS 
NmÀPv \nÀ®bn¡m\mIpw. 
AXn\mÂ tkmÄIW§fnÂ 
NmÀÖpIfpsS km¶n[yw 
Is≠¯p¶Xn\v CeIvt{Sm 
t^msdknkv D]tbmKn¡p¶p.  
\nÀ®bn¡m\mIpw. AXn\mÂ  
tkmÄ IW§fnÂ NmÀÖpI 
fpsS km¶n[yw Is≠¯p¶ 

Xn\v CeIvt{Smt^msdknkv D]tbmKn¡p¶p. 
CeIvt{Smt^msdknkv aqew Is≠¯nb tkmfpIfpsS NmÀÖpIfpsS Nne 

DZmlcW§Ä Xmsg sImSp¡p¶p:

t]mknäohv NmÀPv sImtfmbnUv s\Käohv NmÀPv sImtfmbnUpIÄ

s^dnIv sslt{Umkv. Ag, Au & Pt
Aepan\nbw sslt{UmkvsskUpIÄ BÀk\nIv kÄs^Uv

£mc Nmb§Ä Ifna®v

lotamt¥m_n³ A¶Pw

(iii) CeIvt{Sm hyXnhym]\w

Pew Pew

skan s]Àsa_nÄ
saw{_³

tkmÄ

Pe¯nsâ
bYmÀ° \ne

–+

Pe¯nsâ
bYmÀ° \ne

Nn{Xw 10.16 CeIvt{Sm hyXnhym]\w

Hcp tkmÄ sshZypX]cambn DZmko\amWv. AXn\mÂ aoUnbw NnXdnt¸mb IW§Ä¡v 
Xpeyhpw hn]coXhpamb NmÀPv hln¡p¶p. tkmÄ  IW§sf Nen¸n¡p¶XnÂ \n¶v XSbpt¼mÄ 
sshZypXaÞe¯nsâ kzm[o\¯nÂ aoUnbw tkmÄ IW§fpsS hn]coX Znibnte¡v \o§p¶p.  
sshZypXtijnbpsS kzm[o\¯nÂ hnXcW am[ya¯nsâ Cu Ne\s¯ CeIvt{SmHmkvtamknkv 
F¶p hnfn¡p¶p

¹män\w
CeIvt{SmUv

tkmfnsâ CeIvt{Smt^msdknkv

AtbmWo
Icn¡m¯

Pew

tkmÄ

ap¼v ]n¶oSv

+ – + –

Nn{Xw 10.15 CeIvt{Smt^msdknkv
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13. Ah£n]vX cq]oIcWw

tkmÄ IW§fpsS ^vtfm¡tej\pw, ASnªncn¡p¶Xnt\bpw AhbnÂ cq]oIcWw 

F¶p ]dbp¶p. hyXykvX sImbmKptej³ coXnIÄ Xmsg sImSp¯ncn¡p¶p.
	 (i)	 CeIvt{SmsseäpIfpsS Iq«nt¨À¡Â

	 (ii)	 CeIvt{Smt^mdknkv

	 (iii)	 hn]coXambn NmÀÖv sNbvX tkmfpIÄ anIvkv sN¿p¶p.
	 (iv)	 Xnf¸n¡Â

(1) CeIvt{SmsseäpIfpsS Iq«nt¨À¡Â

Hcp s\Käohv Atbm¬ t]mknäohv NmÀPv tkmfnsâ Ah£n]vX¯n\v ImcWamIp¶p. 
Xncn¨pw AtbmWnsâ thKX hÀ²n¡pt¼mÄ Ah£n]vXw hÀ²n¡p¶p. DZmlcW¯n\v 
Nne ImätbmWpIfptSbpw B\tbmWpIfptSbpw A£n]vX iàn C\n¸dbp¶ {Ia¯nÂ 

hyXymks¸Sp¶p. 

Al >Ba >Na3+ 2+ +  , AXpt]mse Xs¶  Fe(CN) SO Cl6
-[ ] > >− −3

4
2

CeIvt{Smsseänsâ CuÀ¸¯nsâ iàn 2 aWn¡qdnÂ Hcp tkmfnsâ CuÀ¸¯n\v Bhiyamb 
Gähpw Ipdª GIm{KX (anÃntamfpIÄ/enäv) Is≠¯p¶XneqsS \nÀ®bn¡s¸Sp¶p. Cu aqey 

s¯ ^vtfm¡ptej³ aqeyw F¶p hnfn¡p¶p. sNdnb ^vtfm¡ptej³ aqeyw hepXmbncn¡pw.

(ii)  CeIvt{Smt^msdknkv:
CeIvt{Smt^msdknknÂ, NmÀPv IWnIIÄ hn]coX NnÓ¯nsâ CeIvt{SmUnte¡v amdp¶p. s 

ImtfmbnUpIfpsS NmÀPv \nÀhocyam¡p¶XmWv CXn\v ImcWw IW§sf UnkvNmÀPv sN¿p¶ 

Xn\mÂ Ah A£n]vXamIpw. 

(iii)  c≠v hn]coX NmÀÖpÅ tkmfpIfpsS IeÀ¯Â

hn]coX NmÀÖpÅ c≠p tkmfpIÄ IeÀ¯n hn]coX NmÀÖpIfpÅ sImtfmbnUv tkmfpIÄ   
]ckv]c Ah£n]vX cq]oIcWw \S¯p¶p. IW§fpsS D]cnXe¯nÂ \n¶v AtbmWpIfpsS 

Øe amäamWv CXn\v ImcWw. 

(iv)  Xnf¸n¡Â

sImtfmbnUpIÄ Xnf¸n¡pt¼mÄ tkmÄ IWnIIÄ IqSnt¨À¶v Ah£n]vXam¡p¶p.

14. kwc£W{]hÀ¯\w

km[mcWbmbn sNdnb AfhnepÅ Cevt{Smsse 
äpIfp]tbmKn v̈ t]mepw sset^m_nIvtkmfpIÄ s]
s«¶v kw`hn¡p¶p. F¶mÂ sNdnb AfhnÂ etbm 
^nenIv sImtfmbnUv tNÀ v̄ Ah Øncs¸Sp¯p¶p.

kzÀ®tkmfns\ kwc£n¡p¶Xn\v sNdnb 

AfhnÂ sPemän³ tkmÄ tNÀ¡p¶p.
Hcp sImtfmbnUnsâ iàn kwc£n¡p¶Xn 

\pÅ \nÀt±in¨n«pÅXmWv knKvtam≠n tKmÄUv 
\¼À F¶ ]Zw AhXcn¸n¨Xv. 10% NaCl 
emb \nbnÂ 1 anÃn tNÀ¯mÂ 10 anÃn kzÀ®tkmfnsâ XSbp¶ sslt{Um^nenIv sImtfmbnUnsâ 
anÃn {KmapIfpsS F®amWv kzÀ® kwJysb \nÀÆNn¨ncn¡p¶p. kzÀ®kwJy sNdpXmIp t´mdpw 
kwc£W iàn A[nIamdpw.

sImtfmbnUv tKmÄUv kwJy

Pemän³ 0.005-0.01
ap«bpsS Be_pan³ 0.08-0.10

KwAd_nIv 0.1-0.15
Dcpf¡ng§nse 

A¶Pw

25
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10.6 FaÂj\pIÄ

asämcp {ZmhI¯nÂ Hcp {ZmhIw NnXdnInS¡p¶XmWv FaÂj\pIÄ.
km[mcWbmbn c≠v Xcw FaÂj\pIÄ D≠v.
(i) shÅ¯nse F® (O/W)		  (ii) F®bnse shÅw (W/O)

DZmlcWw:
hm«À ssS¸v FaÂj\nse F®bpsS DZmlcWamWv ]mÂ.
ISp¸apÅ {KokpIÄ, F®bnÂ shÅw FaÂj³ sN¿p¶XmWv. AXmbXv eq{_n¡änwKv 

Hgn¡p¶. 
Hcp {ZmhIw asämcp {ZmhI¯nÂ hnXdp¶XneqsS FaÂj³ X¿mdm¡p¶ {]{Inbsb 

FaÂkn^nt¡j³ F¶v hnfn¡p¶p.
c≠v {ZmhIhpw IeÀ¯m³ Hcp sImfmbnUv anÂ. Hcp tlmtamsPss\kdmbn D]tbmKn¡mw. 

ØncXbpÅ FaÂj³ e`n¡p¶Xn\v sNdnb AfhnepÅ FaÂko^bÀ AsÃ¦nÂ 
FaÂkn^nt¡j³ GPâ v tNÀ¯p.

\nch[n Xcw FaÂkn^bdpIÄ Adnbs¸Sp¶p.
	 i.	 �an¡v {]tbm^nenIv sImtfmbnUpIfpw FaÂkn^bdpIfmbn {]hÀ¯n¡p¶p. DZmlcWw 

]i, sPemän³.
	 ii.	 �tkm¸v kÄt^mWnIv BknUpIÄ t]mepÅ {[ph{Kq¸pIfpÅ \ofapÅ sNbn³ 

kwbpà§Ä.
	 iii.	Ifna¬, hnf¡vIcn XpS§nb ebn¡m¯ s]mSnIfpw FaÂkn^bdpIfmbn {]hÀ¯n¡p¶p.

FaÂjsâ Xcw Xncn¨dnbÂ

C\n¸dbp¶ ]cntim[\IfneqsS c≠v Xcw FaÂj\pIÄ Xncn¨dnbm³ Ignbpw.

(i) ssU sSÌv:
F®bnÂ ebn¡p¶ Hcp sNdnb Afhv ssU FaÂj\nÂ tNÀ¡p¶p. FaÂj³ \¶mbn 

Cf¡p¶p. Peob FaÂj³ \ndw FSp¡nÃ. AtX kabw F®abapÅ FaÂj³ Nmb¯nsâ 
\ndw FSp¡pw.

(ii)hnkvtImknän sSÌv

FaÂjnsâ hnIvtImknän \nÀ®bn¡p¶Xv ]co£W§fmWv F®apÅ FaÂj\pIÄ¡v 
Peob FaÂjt\¡mÄ DbÀ¶ aqeyap≠mIpw.
(iii) NmeIX ]cntim[\

Peob FaÂj\pIfpsS NmeIX FÃmbvt¸mgpw F®abapÅ FaÂj\pItf¡mÄ 
IqSpXemWv.
(iv) kv{]UnwKv sSÌv

F®abapÅ D]cnXe¯nÂ hym]n¡p¶ Peob FaÂjt\¡mÄ F®abapÅ FaÂj\p 
IÄ Ffp¸¯nÂ ]Scp¶p.
10.5.1 UoFaÂkn^nt£³:

FaÂjs\ c≠v hyXykvX ]mfnIfmbn thÀXncn¡mw. Cu {]{Inbsb UoFaÀkn^nt£³ 

F¶v hnfn¡p¶p. 

hnhn[ Uo FaÂkn^nt¡j³ sSIv\n¡pIÄ sImSp¯ncn¡p¶p

	 1.	 Hcp LSI¯nsâ amänsbSp¡Â

	 2.	 NmÀÖv \in¸n¡p¶Xn\v Hcp CeIvt{Smsseäv tNÀ¡p¶p.
	 3.	 cmkcoXnIÄ D]tbmKn¨v FaÂkn^bÀ \in¸n¡p¶p.
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	 4.	 Hcp LSIw \in¸n¡p¶Xn\v embI FIvkv{Sm£³  D]tbmKn¡p¶p.
	 5.	 LSI§fnsem¶v achn¸n¨p sIm≠v. 
	 6.	 A]tI{µ_ew {]tbmKn¨p sIm≠v.
	 7.	 (W/O) Xc¯nÂ \nÀÖeoIcW GPâpIÄ tNÀ¡p¶p.
	 8.	 AÄ{SmtkmWnIv XcwK§Ä D]tbmKn¡p¶p.
	 9.	 DbÀ¶ k½À±§fnÂ NqSm¡Â.

L«¯nsâ hn]coXw:
W/O FaÂjs\ O/W FaÂj\mbn amäp¶Xns\ L«¯nsâ hn]coXw F¶v hnfn¡p¶p.

DZmlcWw:
s]m«mkyw tkm¸v AS§nb hm«À FaÂj\nse Hcp F®sb CaCl2 AsÃ¦nÂ AlCl3. tNÀ¯p 

sIm≠v HmbnÂ FaÂj\nÂ shÅam¡n amämw. hn]coX¯nsâ {Inbmhn[n KthjW¯nsâ 

kao]Ime kw`h hnImk§fmWv.

10.7 sImtfmbnUpIfpsS {]tbmP\§Ä

PohnX¯nsâ Hmtcm ]mXbnepw sImtfmbnUpIÄ¡v henb ]¦p≠v. a\pjy icoc¯nÂ [mcmfw 
Iq«nbnSn emb\nIÄ AS§nbncn¡p¶p. \½psS icoc¯nse càw, kky§fpsSbpw arK§ 
fpsSbpw tImi§fpsS t{]mt«m¹mkva IpSense sImgp¸v F¶nh FaÂj\pIfpsS cq]¯nemWv 

t]mknssÌssd³ knen¡WpIÄ PVC XpS§nb kn´änIv t]mfnadpIÄ sImtfmbnUpIfmWv. 
`£Ww

]mÂ, {Iow, sh® XpS§nb `£W ]ZmÀ°§Ä sImtfmbnUv cq]¯nemWv.

acp¶pIÄ

A\ptbmPyamb Ip¯n hbv¸pIÄ¡mbn s]³knen³, kvs{S]vtämssakn³ XpS§nb Bân 
t_mUpIÄ sImtfmbv¡Â cq]¯nÂ DXv]mZn¸n¡s¸Sp¶p. sImtfmbnUÂ kzÀ®hpw sImtfm 
bnUÂ  ImÂkyhpw tSmWn¡pIfmbn D]tbmKn¡p¶p. aáojnbbpsS ]mÂ hbänse {]iv\§Ä¡v  
D]tbmKn¡p¶p F¶dnbs¸Sp¶ sPemän³ kwc£n¨ knÂhÀ tkmfns\ I®vtemj\mbn D]

tbmKn¡p¶p.

hyhkmb¯nÂ 
hyhkmb¯ne sImtfmbnUpIÄ hym]Iambn D]tbmKn¡p¶p. Xmsg¸dbp¶h Nne 

DZmlcW§fmWv.

(i) Pe ip²oIcWw:
Al3+ AS§nb Aeqw D]tbmKn¨v kkvs]³Uv sNbvX amen\y§Ä ioXnIcn¨v IpSn 

shÅ ip²oIcWw kPoham¡p¶p

(ii) IgpIp¶XnÂ :
Agp¡pw, {Kokpw D]tbmKn¨v tkm¸v X³am{XIfpsS FaÂj³ cq]s¸Sp¶XmWv tkm¸nsâ 

ip²oIcW {]hÀ¯\w. 

(iii) tXmÂ Dudbv¡nSÂ

arK§fpsS tXmÂ sImtfmbnUÂ kz`mhapÅXmWv [\sshZypX NmÀÖpÅ IW§fpÅ 
tXmÂ EW sshZypX NmÀÖpÅ IW§fS§nb äm\n\nÂ ap¡n hbv¡pt¼mÄ ]ckv]c \nÀ 
hocyIcW¯mÂ A]£n]vXw D≠mIp¶p.  tXmensâ I«nIqSm³ ImcWamIp¶p. Cu {]{Inb 

sb Dudbv¡nSÂ F¶p ]dbp¶p. äm\n\p ]IÂ t{Imanbw ehWhpw D]tbmKn¡mdp≠v. 
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(iv) dºÀ hyhkmbw:
s\Käohv IW§fpÅ kzm`mhnI dºdnsâ FaÂj\mWv emsäIvkv kÄ^dns\m¸w dºÀ 

NqSm¡p¶XneqsS SbdpIÄ, Syq_pIÄ F¶nhbv¡mbn hÄ¡ss\Êv dºdpIÄ \nÀ½n¡p¶p.
(v) aen\Pew \o¡w sN¿Â

aen\ Pe¯nÂ Agp¡pw sNfnbpw amen\y§fpw AS§nbncn¡p¶p. sshZypX {]hmlw  
IS¯nhnSpt¼mÄ Ch amen\y hkvXp¡fmbn \nt£]n¡p¶p. CXv hfambn D]tbmKn¡p¶p.

{]mYanI L«w

XncIÄ

Iwaq\näÀ

{]mYanI
aen\ Pew 

{]mYanI
¢mcn^bÀ

{Knäv tk¼À

{Knäv \o¡w
sN¿Â

{]mYanI kveUvPv

dntU³ kÄUvPv ]¼v

kPoham¡nb 
sÉbnUv

aen\y Pew
]pdw XÅÂ
AsÃ¦nÂ

{XnXob L«w

AWp\min\n

ZznXob L«w

FbÀtdj³ Sm¦v

FbÀ Iw{]kÀ
dntU³ kUvePv

aen\Pew
ZznXob ¥mdn^À

ZznXob
C v̂fqhâ v

aen\y Pew \o¡w sN¿Â

Nn{Xw 10.17 aen\yPew \nÀ½mÀÖ\w

Vi ) tIm{SÂ {]kn¸ntääÀ

ImÀ_¬ Bgvk\nIv kwbpà§Ä s]mSnt]mepÅ Jc]ZmÀ°§Ä apXembh hmbphp 
ambn tNÀ¶p≠mIp¶ sImtfmbnUÂ emb\nbmWv ]pI. Nn½n\nbnÂ \n¶v ]pd¯p hcp¶Xn\v ap¼v  
hn]coX NmÀÖpÅ teml^eIw h¨n«pÅ Hcp AdbnÂ IqSn ]pI IS¯n hnSp¶p.  ]pIbne  
IW§Ä teml^eIhpambn k¼À¡¯nÂ hcpt¼mÄ IW§Ä NmÀÖv \jvSs¸«v Ah£n]vX 
ambn amdp¶p. Ch AdbnÂ ASnªp IqSp¶p. CXn\v th≠nbpÅ kÖoIcWs¯ tIm{SÂ {]kn¸n 

tääÀ F¶p hnfn¡p¶p. CXnÂ GItZiw 50,000V s]m«³jyÂ hyXymkw D]tbmKn¡p¶p.
Vii) BImi¯nsâ \oe\ndw hmbp IW§fpsS  Sn³UÂ {]`mhw aqeamWv.
Viii) sUÂä cq]oIcWw:

]pgbnse Pew Ifna®nsâ Hcp sImtfmbnUÂ emb\nbmWv. ISÂ shÅ¯nÂ [mcmfw Ce 
Ivt{SmsseäpIfp≠v. ISÂshÅhpw ]pgshÅhpw X½nÂ Iecpt¼mÄ ISÂ Pe¯nse CeIvt{Sm 
sseäpIÄ, ]pg shÅ¯nse Ifna®v \ndª sImtfmbnUÂ emb\nsb Ah£n]vXs¸Sp¯p¶p. 
C§s\ ASnªp≠mIp¶ Ah£n]vXamWv UÂä cq]oIcW¯n\v ImcWamIp¶Xv.
Ix)  A\enän¡Â B¹nt¡j³

KpW]chpw, Afhv ]chpamb hniIe\w sImtfmbnUpIfpsS hnhn[ khntijXIsf 
ASnØm\am¡nbpÅXmWv AXn\mÂ \½psS PohnX¯n sImtfmbnUpIfpsS {]tbmK§Ä 

DÄs¸Sm¯ Hcp taJebpw CsÃ¶v \ap¡v \nKa\w sN¿mw.
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kzm`mhnI tX³ Hcp sImtfmbnUÂ tkmfmWv. kzm`mhnI tX³ Ir{Xna 

tX³ thÀXncn¡p¶Xn\v AXnÂ AtamWnb tNÀ¯ AgNO  
3

 tNÀ¡Ww.

kzm`mhnI tX\nÂ temlknÂ Dev]mZn¸n¡p¶p. Nph¸p IeÀ¶ aª 

knäw tXm¶n¡p¶ BÂ_pao³ AsÃ¦nÂ F¯ndnbÂ F® tNÀ¶v Hcp 

kwc£W sImtfmbnUv Bbn amdp¶p.  F¶mÂ Ir{Xna tX\nÂ ISpw aª 

\ndw AsÃ¦nÂ ]¨ IeÀ¶ Ah£n]vXw D≠mIp¶p. 

\n§Ä¡v

Adnbmtam

 aqey\nÀ®bw

icnbp¯cw sXcsªSps¯gpXpI:

1.	  log
m
x  aqey§sf log p. aqey§fpambn XmcXayw sNbvXp In«p¶ {Kq¸nÂ hcp¶ hcbpsS  

y – A£w XmcXtay\ 

a) 1
n, k 	 b) log 1

n, k 	 c) 1
n, log k 	 d) log 1

n, log k

2.	 ^nkntkm]vj\nÂ tbmPn¡m¯Xv GsXÃmw?

a) D`b Zni		  b) Xm]\ne¡\pkcn¨v Dbcp¶Xv 

c) Ipdª AtimjW Xm]\ne 	 d) {]Xe Xe¯n\\pkcn¨pÅ hÀ²\hv 

3.	 AUvtkm]vj\pambn (A[ntimjWw) _ÔapÅ Xmsg]dbp¶ hmIyw GXmWv? (NEET) 

a) D DG and H s\Käohv DS  t]mknäohv

b) DG , ∆S s\Käohv ∆H t]mknäohv 

c) ∆G s\Käohv ]t£ ∆H, ∆S t]mknäohv  d)∆G, ∆H aäpw ∆S s\Käohv. 

4.	 t^mKv GXp Xcw tImtembvUÂ emb\n 

a) hmXI¯nÂ Jcw b) hmXI¯nÂ hmXIw c) hmXI¯nÂ {ZmhIw d) {ZmhI¯nÂ hmXIw 

5.	 {]Ømh\ Al3+  tImWpIfpsS A£n]vX cq]oIcW Ignhv Na+ AtbmWpIsf¡mÄ 

A[nIamWv. 
ImcWw : tNÀ¡s¸Sp¶ ^vtfm¡pteän§v AtbmWpIfpsS kwtbmPIX 

A[nIamIpt¼mÄ Ah£n]vX cq]oIcW Ignhpw A[nIamIp¶p 

a) {]kvXmh\ ImcWw c≠pw icn am{XaÃ ImcWw {]kvXmh\bv¡pÅ icnbmb hnhcWamWv. 

b) �{]kvXmh\ ImcWw c≠pw icn ]t£ ImcWw {]Ømh\bv¡pÅ icnbmb hnhcWaÃ. 

c){]Ømh\ icn ]s£ ImcWw sXäv 	 d) {]Ømh\ ImcWw c≠pw sXäv. 

6.	 {]Ømh\: 
s^dnIv IptfmssUv D]tbmKn¨v apdnhp≠mIpt¼mÄ hcp¶ cà{kmhw XSp¡phm³ 

Ignbpw. Cu {]kvXmh\sb AwKoIcn¡p¶ icnbmb hnhcWw GXv?
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a) CXv icnbÃ, s^dnIv t¢mssdUv hnjapÅXmWv.

b) CXv icnbmWv s\Käohv NmÀÖv sImtfmbnUmWv, Fe3+  AtbmWpIÄ càs¯ I«]nSn¸n¡p¶p 

c) CXv icnbÃ s^dnIv IqtfmdmbnUv Hcp AtbmWnI kwbpàamWv. CXv càhpambn Iecp¶p. 

d) �CXv icnbmWv Cl- AtbmWpIfpambn tNÀ¶v s\Käohv NmÀÖv sImfmbnUpIÄ cq]w 

sImÅp¶Xn\mÂ càw I«]nSn¡p¶p. 

7.	 apSnbnÂ D]tbmKn¡p¶ {Iow F¶Xv  

a) sPÂ	 b) FaÂj³	 c) JcsImfmbnUÂ tkmÄ	d) tkmÄ. 

8.	 Xmsg sImSp¯n«pÅhbnÂ icnbmbn tbmPn¡p¶h? 

a) FaÂj³ – ]pI

b) sPÂ – sh®

c) ]X – aqSÂ aªv

d) hn]nUv {Iow – tkmÄ

9.	 As S Sol
2 3

 tkmfnsâ Ah£n]vX cq]oIcW¯n\v D]tbmKn¡p¶ {][m\s¸« CeIvt{Smsseäv 

a) NaCl 	 b) Ba(NO )3 2 	 c) K [Fe(CN) ]3 6 		  d) Al2(SO4)3

10.	Xmsg sImSp¯n«pÅhbnÂ kÀ^ââ v AÃm¯Xv? 

a) CH3 (CH2)15 N (CH3)2  CH2Br

b) CH3 (CH2)15 NH2

c) CH3 (CH2)16 CH2  OSO2 Na+

d) OHC (CH2)14 CH2 COO Na+

11.	sImfmbnUv emb\nbneqsS Hcp {]Imis¯ IS¯nhnSpt¼mÄ GXv {]Xn`mkw \S¡p¶p

a) Imämt^mdknkv b) CeIvt{Smt^mdknkv c) Ah£n]vX cq]oIcWw d) SnâmÄ {]`mhw

12.	Ce{Sn¡nÂ ̂ oÀUnÂ sImfmbnUnsâ IWnIIÄ ImtYmUnte¡v t]mIpt¼mÄ Ah£n]vX  

cq]oIcWw ]Tn¡p¶Xn\v D]tbmKn¡p¶Xv K SO (i), Na PO (ii),K [Fe(CN) ] (iii) 2 4 3 4 4 6  
and NaCl (iv)  CXnsâ sImbmKptej³ iàn 

a) II > I>IV > III	 b) III > II > I > IV	 c) I > II > III > IV 	 d) Chsbm¶paÃ

13.	sImtfmbnUÂ F¶Xv BÂ¡lmfntâbpw CuYdnsâbpw 4% embn\nbnse an{inXamWv. 

Xmtg sImSp¯ncn¡p¶XnÂ GXmWv ?
a) ss\t{Sm¥nkdn³ b) skÃptemkv Aktääv c) ssetIm¬ssUss\t{Säv d) ss\t{SmskÃptemkv 

14.	Xmsg¸dªn«pÅXnÂ GImßI cmkt{]cW¯n\v Hcp DZmlcWw? 
a) tl_À {]{InbbnÂ AtamWnb X¿mdm¡Â

b) k¼À¡{]{InbbneqsS H2SO4 X¿mdm¡Â

c) sslt{Um Pej³ Hm^v HmbnÂ 
d) kpt{Imknsâbpw kÂ^yqdnIv A¾¯nsâbpw PehntÇjWw
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15.	tbmPn¸n¡pI 

A) V2O5 i) DbÀ¶ km{µXbpÅ t]mfn FYneo³ 
B) ko¥À \mäm ii) PAN
C) s]ÀHmIvsskUv iii) NH3

D) \¶mbn s]mSn¨    Fe iv) H SO2 4

	 A	 B	 C	 D
a) 	 (iv)	 (i)	 (ii)	 (iii)
b)	 (i)	 (ii)	 (iv)	 (iii)
c)	 (ii)	 (iii)	 (iv)	 (i)
d)	 (iii)	 (iv)	 (ii)	 (i)

16.Hcp anÃntamÄ/enäÀ Ah£n]vX aqeyw CeIvt{Smsseävkv D]tbmKn¨v As S32  bpsS Ah£n]vX 

cq]oIcWw \S¯nt¼mÄ Xmtg sImSp¯ncn¡p¶Xv 

(I) (NaCl)=52 	 (II) ((BaCl )=0.692 	 (III) (MgSO )=0.224 	

AhbpsS icnbmb Ah£n]vX iàn 

a) III > II > I	 b) I > II > III	 c) I > III > II	 d) II > III>I

17.	Jcteml D]cnXe¯nse hmXI§fpsS A[ntimjWw hfsc s]s«¶pw Xm] DÕÀÖ\

hpw \S¡p¶p

a) ∆H A[nIcn¡p¶p	 b) ∆S A[nIcn¡p¶p 	 c) ∆G A[nIcn¡p¶p d) ∆S Ipdbp¶p 

18.	x F¶Xv AUvtkmÀt_änsâ XpIbpw m F¶Xv AUvtkmÀs_ânsâ XpIbpw BsW¦nÂ 
Xmsgs¡mSp¯ncn¡p¶ _Ô§fnÂ A[ntimjW {]{Inb¡v bmsXmcp _ÔhpanÃm¯Xv 

GXmWv? 

a) x
m=f(P) at constant T ØncXm]\ne	 b) x

m=f(T) at constant P Â ØncaÀ±w

c) Ønc P = f(T) at constant m
x  Â P = f(T) at constant m

x	 d) x
m PT=

19.	Xmsg sImSp¯ncn¡p¶ KpW§fnÂ Ccp¼nsâ Ah£n]vX cq]oIcWiàn B{ibn¨ncn 

¡p¶Xv? (NEET – 2018) 
a) AtbmWnsâ NmÀÖnsâ hen¸hpw, ASbmfhpw.
b) AtbmWnsâ BIrXn am{Xw

c) AtbmWnsâ NmÀÖnsâ hen¸w am{Xw

d) Atbm¬ NmÀÖnsâ ASbmfw am{Xw. 

20.	tbmPn¸n¡pI 

A) ip² ss\{SP³ i)  t¢mdn³ 
B) tl_À{]{Inb ii) kÂ^yqcnIv A¾w 
C) k¼À¡{]{Inb iii) AtamWnb 
D) UnbmtIm¬kv  
{]{Inb

iv) tkmUnbwAsskUv 

 (or) t_cnbw AsskUv 

CXnÂ icnbp¯cw GXmWv? 
	 A	 B	 C	 D
a) 	 (i)	 (ii)	 (iii)	 (iv)
b)	 (ii)	 (iv)	 (i)	 (iii)
c)	 (iii)	 (iv)	 (ii)	 (i)
d)	 (iv)	 (iii)	 (ii)	 (i)
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{lkzamb D¯cw 

1.	 `uXnI A[ntimjW¯nsâ c≠v  {][m\ khntijXIÄ \ÂIpI 

2.	 `uXnI A[ntimjWw cmk A[ntimjWw thÀXncn¡pI 

3.	 cmk A[ntimjW¯nsâ Imcy¯nÂ BZyw A[ntimjWw hÀ²n¡pIbpw Xm]\netbm 

sSm¸w IpdbpIbpw sN¿p¶Xv F´psIm≠v? 

4.	 IcnbpsS D]cnXe¯ne GXmWv IqSpXÂ  Ffp¸¯nÂ BKncWw sN¿p¶Xv F´psIm≠v? 
NH  or O3 2 AsÃ¦nÂ NH  or O3 2  ? 

5.	 `uXnI A[ntimjWs¯¡mÄ cmk A[ntimWw Xm] AZntimjW¯n\v IqSpXemWv. 

F´psIm≠v? 

6.	 Ah£n]vX sImtfmbvUÂ emb\nbnte¡v ]cnhÀ¯\w sN¿p¶Xn\v s]]vssäknwKv GPâ v 

tNÀ¯p Hcp DZmlcWw D]tbmKn¨v hniZoIcn¡pI. 

7.	 Fe(OH)3, As2S3 F¶nhbpsS Hcp tImtfmbnUv emb\n tNÀ¡pt¼mÄ F´v kw`hn¡pw? 

8.	 Hcp tkmfpw sPÃpw X½nepÅ hyXymkw F´mWv? 

9.	 etbmt^m_nIv sImtfmbnUv tkmfpIÄ etbm^nenIv sImtfmbnUv tkmfpItf¡mÄ IqSpXÂ 

ØncXbpÅXv F´p sIm≠v. 

10.	Bew tNÀ¡p¶Xv Pes¯ ip²oIcn¡p¶p, F´psIm≠v? 

11.	JcmhØbnepÅ hmXI¯nsâ BKncWw kzm[o\n¡p¶ LSI§Ä Gh?

12.	F³sskapIÄ Fs´ms¡bmWv. F³sskw Imämenknknsâ {]hÀ¯\s¯ Ipdn¨v Hcp 

{lkz Ipdn¸v FgpXpI. 

13.	Imäenkvänsâ {]hÀ¯\hpw skeIvänhnänbpw \n§Ä F´mWv AÀ°am¡p¶Xv? 

14.	kntbmsseäpIfpsS Imässetkjsâ Nne khntijXIÄ hnhcn¡pI. 

15.	FaÂj\pIfpsS aq¶v D]tbmK§Ä \ÂIpI.

16.	\\ª Bew tX¨v cà{kmhw \ndp¯p¶Xv

17.	Hcp ]ZmÀ°¯n\v \Ã DÂt{]cIambn {]hÀ¯n¡m³ \ntimjWw {][m\ambncn¡p¶Xv 

F´psIm≠v? 

18.	{]kvXmh\sb Ipdn¨v A`n{]mbw ]dbpI, tImtfmbnUv Hcp ]ZmÀ°aÃ. adn¨v AXv ]ZmÀ° 

¯nsâ AhØbmWv. 

19.	tImbmKpeoIcW¯nepÅ GsX¦nepw Hcp coXn hniZoIcn¡pI

20.	CeIvt{Sm Hmkvtamknkns\ Ipdn¨v Hcp Ipdn¸v FgpXpI 

21.	ImäenänIv hnjs¯¡pdn¨v Hcp Ipdnn¸v FgpXpI

22.	Imäenknknsâ FâÀaoUnbäv kwbpà cq]oIcW kn²m´w Hcp DZmlcWw D]tbmKn¨v 

hniZoIcn¡pI 

23.	tlmtamPo\nbkv, slävtdmPo\nbkv Imämenknkv X½nepÅ hyXymkw F´mWv? 

24.	Imämenknsâ A[ntimjW kn²m´w hnhcn¡pI.
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]T\ e£y§Ä 
Cu bqWnäv ]Tn¡p¶XneqsS hnZymÀ°nIÄ¡v

�� �BÂ¡tlmfpIfpsS \nÀ½mWw, cmk  

{]hÀ¯\§sf Ipdn v̈ hniZoIcn¡mw

�� �BÂ¡tlmfpIfpsSbpw, CuYdpIfpsS 

bpw \yq¢ntbm kvt\ln BtZi cmk{]h 

À¯\ {Inbmhn[n hniZoIcn¡mw.

�� BÂ¡tlmfpIfpsS Hgnhm¡Â {]Xn{]h 

À¯\§sf Ipdn v̈ hniZoIcn¡mw.

�� �̂ ot\mfpIfpsS \nÀ½mWw, cmk{]hÀ¯ 

\§Ä F¶nh hniZoIcn¡mw.

�� �CuYdpIfpsS \nÀ½mWw, cmkKpW§Ä 

NÀ¨ sN¿mw

�� �BÂ¡tlmfpIfpsSbpw CuYdpIfpsSbpw 

D]tbmK§Ä NÀ¨ sN¿mw.

sslt{UmIvkn kwbpà 

§fpw CuYdpIfpw
bqWnäv

11

BÂ{^Uv s_ÀWmUv t\m_Â

BÂ{^Uv s_ÀWmUv t\m_Â Hcp  

kzoUnjv ckX{´Ú\pw F©n 

\obdpw a\pjykvt\lnbpambncp¶p. 

ss\t{Sm¥okdn³ F¶ ]ZmÀ° 

s¯ \njv{Inb A[ntimjIamb 

IokÂKqÀambn kwtbmPn¸n v̈ kpc 

£nXhpw efnXambpw ssIImcyw 

sN¿m³ km[n¡psa¶v At±lw 

I≠dnªp. 1867 am≠v Cu an{inX 

¯n\v Ub\ssaäv F¶ t]cnÂ 

AhImi]{Xw e`n¨p. At±l¯n 

sâ B{Kl{]Imcw t\m_Â k½m 

\w F¶ Bibw cq]s¸«p. ckX 

{´w, kmlnXyw, kam[m\w, ̀ uXnI  

imkv{Xw, km¼¯nI imkv{Xw, 

^nkntbmfPn F¶o taJeIfnse 

t\«§Ä¡mWv Cu {]ikvX 

k½m\w \ÂIp¶Xv
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BapJw

Hcp BÂss¡Â lmsseUns\ PehntÇjWw sN¿pt¼mÄ sslt{UmIvknÂ (-OH ) {Kq v̧ AS 
§nb BÂ¡tlmÄ F¶kwbpàw e`n¡p¶p F¶v \mw ]Xns\m¶mw Ìm³tUÀUnÂ ]Tn¨p 
Ignªp. (-OH ) {Kq v̧ ImWs¸Sp¶ A\h[n ImÀ_WnI kwbpà§Ä a\pjy icoc¯nÂ Hcp  
{][m\ ]¦v hln¡p¶p. DZmlcW¯n\v sImfkvt{SmÄ F¶dnbs¸Sp¶ sImfkvss{SÂ 
BÂ¡tlmÄ \½psS tImiX\pkvXc¯nÂ ImWs¸Sp¶ Hcp {][m\ LSIamWv. t\{X§fpsS 
icnbmb {]hÀ¯\¯n\v DXIp¶ sdänt\mÄ F¶ LSIw hnäman³ A bpsS Hcp kw`cWnbmWv. 
hymhkmbnIw, sshZyimkv{Xw t]mepÅ taLeIfnÂ BÂ¡tlmfpIÄ {][m\ ]¦v hln¡p¶p. 
DZmlcW¯n\v saYt\mÄ Hcp hymhkmbnI emb\nbmbn D]tbmKn¡p¶p. FYnÂ BÂ¡tlmÄ 
s]t{SmfnÂ tNÀ¡m\pw sFtkms{]mss¸Â BÂ¡tlmÄ Ip¯nhbv̧ n\v ap¼v tXmÂ 
ip²oIcW¯n\pw D]tbmKn¡p¶p. BÂ¡tlmfnepÅ sslt{UmIvknÂ  {Kq¸ns\ aäv {InbmßI 
{Kq¸pIfmbn amäm³ km[n¡pw. BbXn\mÂ kn´änIv ckX{´¯nÂ BÂ¡tlmfpIÄ {][m\ 
]¦v hln¡p¶p. Cu A²ymb¯nÂ BÂ¡tlmfpIÄ, ^ot\mfpIÄ, CuYdpIÄ F¶nhbpsS  
\nÀ½mWw, KpW§Ä, D]tbmK§Ä F¶nhsb¡pdn v̈ \½Ä ]Tn¡p¶p.   
11.1 BÂ¡tlmfpIfpsS hÀ¤oIcWw:

sslt{UmIvknÂ {Kq¸pIfpsS F®¯nsâ ASnØm\¯nepw, (–OH) {Kq v̧ _Ôn¨ncn¡p¶ 

ImÀ_Wnsâ kz`mhw F¶nhbpsS ASnØm\¯nepw BÂ¡tlmfpIsf XcwXncn¡mw. 

BÂ¡tlmfpIÄ

1� CH3 - C - OH

H

H

CH2 = CH - CH2 - OH
123 C6H5 - CH2 - OH

CH3 - C - OH

CH3

H

CH2 = CH - CH - OH

1

23

C6H5 - CH - OH2�
4

CH3

CH32

1

CH3 - C - OH

CH3

CH3

CH2 = CH - C - OH

1
234

C6H5 - C - OH3�

CH3

CH3 CH3

CH3

1
2

3

CH3 - CH2 - OH(FYt\mÄ)

(tamtWm ssl{UnI
BÂ¡tlmfpIÄ)

Hcp OH {Kq v̧ am{Xw ImWs¸Sp¶p.

(t]mfo ssl{UnI
BÂ¡tlmfpIÄ)

H¶nÂ IqSpXÂ –OH 
{Kq v̧ ImWs¸Sp¶p.

-OH
sp3

     k¦cW ImÀ_Wpambn
      {Kq v̧ _Ôn¨ncn¡p¶p -OH

sp2

CH2 = CH - OH

     k¦cW ImÀ_Wpambn
      {Kq v̧ _Ôn¨ncn¡p¶p

CuYot\mÄ 

    BÂ¡
tlmÄ

    BÂ¡
tlmÄ

    BÂ¡
tlmÄ

–OHBÂss¡Â {Kq¸pambn    
{Kq v̧ _Ôn¨ncn¡p¶p.

FYt\mÄ

s{]m¸³ -2-HmÄ

2-aossYÂ s{]m¸³
-2-HmÄ

–OHAssÃÂ {Kq¸pambn    
{Kq v̧ _Ôn¨ncn¡p¶p

{]m v̧-2-Cu³-1-HmÄ

_yq«v-3-Cu³-2-HmÄ

2-aossYÂ_yq«v-3-Cu³-2-HmÄ 2-^nss\Â s{]m¸³-2-HmÄ

1-^nss\Â FYt\mÄ

^nss\Â saYt\mÄ

s_³sskÂ {Kq¸pambn 
–OH {Kq v̧ _Ôn¨ncn¡p¶p.

(slIvk³-1,2,3,4,5,6-slIvtkmÄ)

:
i)
HO - CH2 - CH2 - OH

ii)
HO-CH2-CHOH-CH2-OH

iii)
HO-CH2-(CHOH)4-CH2-OH

ssU ssl{UnI BÂ¡tlmÄ

ss¥t¡mÄ
(CutY³ -1, 2-ssUtbmÄ)

DZmlcW§Ä

ss{S ssl{UnI BÂ¡tlmÄ

¥nktdmÄ
(s{]m¸³ -1,2,3-ss{StbmÄ)

slIvkm ssl{UnI BÂ¡tlmÄ

tkmÀ_ntämÄ
DZm: hnss\Â BÂ¡tlmÄ
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11.2 IUPAC \maIcWw

ImÀ_WnI kwbpà§fpsS IUPAC \maIcWw sN¿p¶ hn[w \mw ]Xns\m¶mw Ìm³tUÀUnÂ 
]Tn¨p Ignªp. IUPAC \maIcW¯nse ASnØm\ \nba§sf¡pdnNNv \ap¡v HmÀ½s¸Sp¯mw.
1.	 Gähpw IqSpXÂ ImÀ_¬ Bä§Ä DÄs¡mÅp¶ ( -OH ) {Kq v̧ _Ôn¸n¨ncn¡p¶ \ofw IqSnb 

ImÀ_¬ irwJesb XncsªSp¡pI (aqe ]Zw).
2.	 -OH  {Kq v̧ _Ôn¸n¨ncn¡p¶ ImÀ_¬ Bä¯n\v Gähpw Ipdª Øm\kwJy In«p¶hn[w 

ImÀ_¬ Bä§Ä¡v kwJy \ÂIpI.
3.	 {]XnØm]nIsf \maIcWw sN¿pI. (Ds≠¦nÂ)
4.	 BÂ¡tlmfnsâ \maw C{]Imcw FgpXpI.

ap³{]Xybw           +  aqe]Zw     +  ss{]adn ap³ {]Xybw  +  sk¡³Udn ap³ {]Xybw  
({]XnØm]nIÄ)   (\ofw IqSnb    (]qcnX / A]qcnX)       (HmÄ)
                          irwJe) 

BÂ¡tlmfpIfpsS IUPAC \maIcWw NphsSbpÅ ]«nIbnÂ hniZoIcn¡p¶p.

kwbpàw (km[mcW \maw 
 cmkLS\ IUPAC \maw)

IUPAC \maw

ap³{]Xybw 
Øm\ kwJy 
tbmSp IqSn

aqe cq] 
sslt{Um 
ImÀ_¬ 
(aqe]Zw)

ss{]adn 
ap³ 

{]Xybw

sk¡³ 
Udn ap³ 
{]Xybw

sFtkm s{]mss¸Â 
BÂ¡tlmÄ

CH3 - CH - OH

CH3

Propan-2-ol

3 2

1

s{]m¸m³ -2– HmÄ

- s{]m¸v G³ 2-HmÄ

_yqss«Â BÂ¡tlmÄ

CH3 - C - OH

CH3
3 2

1

CH3

2-methylpropan-2-ol2 aossYÂ s{]m¸m³ -2– HmÄ

2-aossYÂ s{]m¸v G³ 2-HmÄ

\ntbm s]ssâÂ 
BÂ¡tlmÄ

CH3 - C - CH2 - OH

CH3
3 2 1

CH3
2,2-dimethylpropan-1-ol2,2 ssUaossYÂ s{]m¸m³ -1– HmÄ

2,2-ssU 

aossYÂ
s{]m¸v G³ 1-HmÄ

sFtkm_yqss«Â 
BÂ¡tlmÄ

CH3 - CH - CH2 - OH

CH3
2-methylpropan-1-ol

123

2 aossYÂ s{]m¸m³ -1– HmÄ 

2-aossYÂ s{]m¸v G³ 1-HmÄ
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s_³sskÂ BÂ¡tlmÄ
CH2 - OH

Phenylmethanol^nss\Â saYt\mÄ

^nss\Â saYv G³ HmÄ

AssÃÂ BÂ¡tlmÄ

CH2  CH - CH2 - OH

Prop-2-en-1-ol

123

s{]m¸v – 2 Cu³ 1 – HmÄ

- s{]m¸v 2  Cu³ 1-HmÄ

sskt¢m slIvsskÂ 
BÂ¡tlmÄ

OH

Cyclohexanolsskt¢m slIvkt\mÄ

- sskt¢m 

slIvkv
G³ HmÄ

¥nktdmÄ 
HO CH2 CH (OH) CH2 OH

s{]ms]bv³ – 1,2,3 – ss{SHmÄ 

- s{]m¸v G³
1,2,3 –
ss{SHmÄ

kzbw ]cntim[n¡pI:
1.	 Xmsg X¶n«pÅ BÂ¡tlmfpIsf  1∞, 2∞, 3∞ F¶n§s\ XcwXncn¡pI. AhbpsS 

IUPAC \maIcWw FgpXpI.

 

a)  CH3

Br

b)  (C2H5)3COH

c)  CH2 = C(Cl)

d)

e)
C

C2H5

CH2 - CH3

HO

OH Br

CH2 CH(OH) CH2 C(CH3)2

CH (OH) CH3

2.	 C H O125  F¶ X³am{Xmkq{Xw DÅ kwbpà¯nsâ km[yamb BÂ¡tlmÄ kamhb 

h§fpw AhbpsS IUPAC \maIcWhpw FgpXpI. 

BÂ¡tlmfnse {InbmßI {Kq¸pIfpsS LS\.
 sp3  k¦cW ImÀ_¬ Bä¯nÂ _Ôn¸n¨n  

cn¡p¶ -O-H  {Kq¸nsâ LS\bpw PeX³am{Xbnse 

-O-H  {Kq¸nsâ LS\bpw Hcp t]msebmWv. AXm 

bXv ‘V’ BIrXnbnemWv C¯cw BÂ¡tlmfp 

IfnÂ HmIvknP³ Bä¯nsâ Hcp sp3  k¦cW HmÀ 

_nämepw ImÀ_¬ Bä¯nsâ Hcp sp3  k¦cW 

C

sp3    k¦cbn\
ImÀ_¬

108.9� H
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HmÀ_näepw X½nÂ tcJob AXnhym]\w aqew C-O , ' σ ' _Ô\w D≠mIp¶p. HmIvknP³ Bä¯nsâ 

asämcp  sp3  k¦cW HmÀ_nämÂ, ssl{UP³ Bä¯nsâ 1s HmÀ_nämepambn tcJob AXnhym]\ 

¯neqsS -O-H  ' σ  _Ô\w D≠mIp¶p. HmIvknPsâ _m¡nbpÅ c≠v sp3  k¦cW HmÀ_nämep 
IfnÂ c≠v GIm´tPmUn CeIvt{SmWpIÄ (]¦p hbv¡s¸Sm¯ CeIvt{Sm¬ tPmUnIÄ) ImW 
s¸Sp¶p. GIm´ tPmUn CeIvt{SmWpIÄ X½nepÅ hnIÀjWw aqew BÂ¡tlmfnse (aoYt\mÄ)  
_Ô\t¡m¬ NXpÀ¡tImWn (109 5. ° ) t\¡mÄ Ipdªv 108 9. °   Bbn amdp¶p.

BÂ¡tlmfpIfpsS \nÀ½mWw:
BÂss¡Â lmsseUpIfpsS Peob£mc§fpambpÅ \yq¢ntbmkvt\ln BtZi cmk{]hÀ 

¯\w, PekwtbmP\w aqew BÂ¡o\pIsf BÂ¡tlmfpambn amäp¶ cmk{]hÀ¯\w, {Kn\mÀUv 
A`nIÀ½§fnÂ \n¶v BÂ¡tlmÄ \nÀ½n¡p¶ hn[w F¶nh \mw ]Xns\m¶mw Ìm³tUÀUnÂ 
]Tn¨p Ignªp. Ch Npcp¡¯nÂ NphsS sImSp¯ncn¡p¶p.
1.  BÂss¡Â lmsseUpIfnÂ \n¶v: BÂss¡Â lmsseUpIÄ Peob £mc§fpsS IqsS  
{]hÀ¯n v̈ BÂ¡tlmÄ D≠mIp¶p. {]mYanI BÂss¡Â lmsseUpIÄ SN2 BtZi cmk{]hÀ 
¯\¯neqsSbpw, ZznXob, {XnXob BÂ s¡³lmsseUpIÄ SN1 BtZi cmk{]hÀ¯\¯neq 
sSbpw BÂ¡tlmfpIsf cq]s¸Sp¯p¶p.

R-X+NaOH(Peob) R-OH+NaX∆ →

R F¶Xv {XnXob _yqss«Â {Kq v̧ BsW¦nÂ, {Xn{Xob _yqss«Â ImÀt_mImätbm¬  
cq]s¸Sp¶XneqsS cmk{]hÀ¯\w \S¡p¶p

2.  BÂ¡o\pIfnÂ \n¶v : KmV kÄ^yqcnIv A¾¯nsâ km¶n[y¯nÂ BÂ¡o\pIÄ Pehp 
ambn {]hÀ¯n¨mÂ BÂ¡tlmfpIÄ D≠mIp¶p. Cu k¦e\ {]hÀ¯\w amÀt¡mWntIm v̂  
\nba¯nsâ ASnØm\¯nemWv km[yamIp¶Xv.

DZmlcWw:  →CH -CH=CH +H O CH -CH(OH)-CH
 s{]m¸neo³      

3 2 2
KmV H SO

3 3
2 4

                                 s{]m¸³ -2-HmÄ

3.  {KnámÀUv A`nIÀ½I§fnÂ \n¶v: {KnámÀUv A`nIÀ½w CuYdpIfpsS km¶n[y¯nÂ  
BÄUnsslUpIÄ, IotämWpIÄ F¶nhbpambn  \yq¢nbkv kvt\ln k¦e\¯n\p hnt[bambn 
BÂ¡tlmfpIÄ D≠m¡p¶p. ̂ mÀamÂUnsslUv, {]mYanI BÂ¡tlmfpItfbpw, aäpÅ BÂUn 
sslUpIÄ ZznXob BÂ¡tlmfpItfbpw IotämWpIÄ {XnXob BÂ¡tlmfpItfbpw \ÂIp¶p.

DZmlcW§Ä

C6H5MgBr + HCHO C6H5 OMgBr H2O
+ Mg(OH) Br

+ Mg(OH) Br

+ Mg(OH) Br

C6H5CH2OH

Htc Xcw BÂss¡Â {Kq¸pIÄ DÅ ZznXob BÂ¡tlmfpIÄ \nÀ½n¡p¶Xn\v t^mÀtaäv FkvädpIÄ D]tbmKn¡p¶p 

DZmlcWw

saY\mÂ

CH3CH2MgBr + CH3CHO CH3CH2 - C - OMgBr
CH3

H2O
CH3CH2CHCH3

OH

+ CH3COCH3 C OMgBr
CH3

CH

H

3

C OH
CH3

CH3

H2O

2CH3MgBr + H - C - O - CH2 - CH3 CH3 CH CH3
i)

ii) H3O+
+ Mg

Br
OCH2 - CH3

OHO

CH3(CH2)3MgBr CH3(CH2)3 CH3(CH2)3

C

H

H

FYnÂsaYt\mtbäv s{]m¸m³ - 2 - HmÄ

(t^mÀamÄUnsslUv)

CuYÀ

CuYÀ

CuYÀ

H+

H+

H+

^nss\Â
saKv\ojyw
t{_mssaUv

^nss\ÂsaYt\mÄ

FYnÂ
saKv\ojyw
t{_mssaUv

FYt\mÄ
(AknämÄ
UnsslUv) _yq«m³ -2-HmÄ

n-_yqss«Â
saKv\ojyw
t{_mssaUv

s{]m¸t\m¬
(Akntäm¬)

2-aossYÂ slIvkm³-2-HmÄ

CuYÀ
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4.  sslt{Umt_mcoIcWw:
ssUt_mtd³ (BH3)2 BÂ¡o\pIfpambn {]hÀ¯n v̈ ss{SBÂss¡Â t_mtd\pIsf \ÂIp¶p.  

Ch Peob tkmUnbw sslt{UmIvsskUnsâ km¶n[y¯nÂ H O2 2  hpambn {]hÀ¯n¡pt¼mÄ 
BÂ¡tlmfpIÄ e`n¡p¶p. (ssUt_mtdsâ cmk{]hÀ¯\§Ä ImWpI) ChnsS Pew BÂ¡o 
\pambn k¦e\ {]hÀ¯\¯nÂ GÀs¸Sp¶p. CXv amÀt¡m\nt¡mhv \nba¯n\v hn]coXambn«mWv 

ImWp¶Xv.

6CH3 CH = CH2 + B2H6 2(CH3    CH2    CH2)3B
ss{Ss{]mss¸Â t_mtd³

(CH3 CH2 CH2)3B + 3H2O2
OH-

3CH3 CH2 CH2 OH + B (OH)3
s{]m¸m³-1-HmÄ

5.  ImÀt_mssWÂ kwbpà§fpsS \ntcmIvkoIcWw:

BÄUnsslUpIfpw IotämWpIfpw LiAlH4 , THF (sS{Smsslt{Um ^yqdm³) F¶nhbpsS 
km\n[y¯nÂ \ntcmIvkoIcW¯n\v hnt[bambn, AXn\ptijw PehntÇjW¯n\v hnt[b 

amIpt¼mÄ BÂ¡tlmfpIÄ e`n¡p¶p. tdbvt\ Ni, Na-Hg/H O,2  XpS§nb \ntcmIvkoIcWn 
Isft¸mse, A]qcnX ImÀt_mssWÂ kwbpà§fnse ImÀ_¬þImÀ_¬ Zzn_Ô\s¯  
en¯nbw Aepan\obw  sslss{UUpIÄ \ntcmIvkoIcn¡p¶nÃ. AXn\mÂ A]pcnX BÂ¡tlm 

fpIfpsS \nÀ½mW¯n\v LiAlH4  Hcp D¯a \ntcmIvkoIcWnbmbn {]hÀ¯n¡p¶p. 

DZmlcW§Ä

	

CH3 - C = O
i) LiAlH4

ii) H2O

CH3

CH3 - C - H

CH3

OHAkntäm¬ s{]m¸m³-2-HmÄ

 	

C H -COOH C H CH OH6 5
(i)LiAlH
(ii)H O 6 5 2

4

2
 →

CH COOCH CH3 2 3
(i)LiiAlH
(ii)H O 3 2

4

2

(ii)H O2

2CH CH OH →

t{Imss«Â BÂ¡tlmÄ
(_yq«v -2- Cu³ -1- HmÄ)

CH -CH3 ==CH-CHO CH -CH=CH-CH OH(i)LiAlH
23

4 →

s_³tkmbnIv
A¾w

^nss\Â saYt\mÄ
(s_³sskÂ BÂ¡tlmÄ)

FYt\mÄFYnÂ FYt\mtbäv
(FYnÂ Akntääv)

t{Imt«m\mÂUnsslUv
(_yq«vv -2- Cut\mÄ)

ct≠m AXne[nItam {InbmßI {Kq¸pIfpÅ Hcp kwbpà¯nse {InbmioeX A[nIapÅ 
{Kq¸ns\ \ntcmIvkoIcWw sN¿m³ hocnbw Ipdª tkmUnbw t_mtdm sslss{UUv NaBH4 \ntcm 
IvkoIcWnbmbn D]tbmKn¡p¶p. DZmlcW¯n\v Hcp kwbpà¯nÂ ImÀt_mssWÂ, 
ImÀt_mIvsskÂ F¶o c≠v {Kq¸pIfpw ImWs¸SpIbmsW¦nÂ, NaBH4 ImÀt_mssWÂ 
{Kq¸n\v ap³KW\ \ÂIn \ntcmIvkoIcn¡p¶p.

RCOCH CH COOH RCHOH-CH CH COOH2 2 3
+ 2 2

NaBH4
H O

              

 →

                                                           
4-BÂss¡Â -4-sslt{UmIvkn
_yq«t\mbnIv A¾w
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ss¥t¡mÄ \nÀ½mWw 

t_bdnsâ A`nImcIhpambn (XWp¯ £mcKpWapÅ Peob s]m«mkyw s]ÀamwKt\äv) 

FYneo³ {]hÀ¯n v̈ FYneo³ ss¥t¡mÄ \ÂIp¶p. F¶v \mw t\cs¯ ]Tn¨p Ignªp. 

CH2 = CH2 + H2O
   KMnO4 CH2 CH2

OH OH
CutY³ -1,2-
ssUtbmÄ

[O]

XWp¯ £mcKpWapÅ

CuYo³

¥nktdmÄ \nÀ½mWw 
{]IrXnZ¯amb sImgp¸pIfnepw, \o≠ ImÀ_¬ irwJebpÅ sImgp v̧ A¾§fnÂ ¥nkssdÂ  

FkvädpIfmbpw ¥nktdmÄ ImWs¸Sp¶p (ss{S ¥nkssdUpIÄ) C¯cw sImgp¸pIsf £mc Pe 

kwtÇjWw sN¿pt¼mÄ ¥nktdmÄ e`n¡p¶p. Cu {]{Inb tkm v̧ cq]s¸SÂ F¶v hnfn¡s¸Sp¶p. 

CH2 O C (CH2)14 CH3

O

CH O C (CH2)14 CH3

O

CH2 O C (CH2)14 CH3

O

+   3NaOH CH OH C

OH

O

+   3NaO (CH2)14 CH3

CH2 OH

CH2

¥okssdÂ ]mÂantääv 
(Hcp ss{S¥nkssdUv)

∆

¥nktdmÄ
(s{]mt¸b³
-1,2,3- ss{StbmÄ)

tkmUnbw ]mÂantääv
(tkmUnbwslIvkm

sU¡mt\mtbäv)

kzbw hnebncp¯pI?
1.	 LiAlH4  D]tbmKn v̈ s]â v 2-Cu³-1-HmÄ F¶ kwbpàw \nÀ½n¡m³ DXIp¶ Hcp A\p 

tbmPyamb ImÀt_mssWÂ kwbpàw FgpXpI.
2.	 2-aossYÂ s{]m¸o³ H SO /H O2 4 2 → ?
3.	 {KnámÀUv A`nIÀ½§fnÂ \n¶v Xmsg¡mWp¶ kwbpà§sf \nÀ½n¡p¶Xv F§s\bmWv.

i)	 t-_yqss«Â BÂ¡tlmÄ

ii)	 AssÃÂ BÂ¡tlmÄ

{]mYanI, ZznXob, {XnXob BÂ¡tlmfpIsf thÀXncn v̈ Adnbm\pÅ ]cntim[\IÄ.
NphsS X¶n«pÅ ]cntim[\IÄ D]tbmKn v̈ 1 , 2 , 3° ° °  F¶o BÂ¡tlmfpIsf thÀXncn¨dnbmw. 

a) eq¡mkv ]cntim[\:
eq¡mkv A`nImcIw (\nÀPeoIrX kn¦v t¢mssdUpw KmV sslt{Umt¢mdnIv A¾hpw 

IeÀ¶ an{inXw) tNÀ v̄ cmk{]hÀ¯\¯n\v hnt[bam¡pt¼mÄ {XnXob BÂ¡tlmfpIÄ 
DSs\ Xs¶ BaneX (Ie§Â) cq]s¸Sp¯p¶p. CXn\v ImcWw {XnXob BÂ¡tlm 
fpIÄ eq¡mkv GPâpambn {]hÀ¯n v̈ am[ya¯nÂ ebn¡m¯ BÂss¡Â t¢mssdUpIÄ \Â 
Ip¶p. ZznXob BÂ¡tlmfpIÄ ] v̄ an\p«n\pÅnÂ {]hÀ¯n v̈ Ie§Â cq]s¸Sp¯p¶p. {]mYanI 

BÂ¡tlmfpIÄ km[mcW Xm]\nebnÂ eq¡mkv GPâpambn {]hÀ¯n¡p¶nÃ. 
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CH3  -  C - OH   +  HCl CH3 -C - Cl   + H2O

CH3

CH3

CH3

CH3

CH3 - CH - CH3  +  HCl CH3  CH + H2O

OH

CH3

 ZnCl2

CH3- CH2 - OH + HCl

 ZnCl2

 ZnCl2 km[mcW DujvamhnÂ
cmk{]hÀ¯\w \S¡p¶nÃ.
(NqSm¡pt¼mÄ Ie§Â
cq]s¸Sp¶p)

Cl

\nÀPeoIrX

2-t¢mtdm-2-aossYÂ s{]mt¸³
(Ie§Â DS³ Xs¶ cq]s¸Sp¶p)

2- aossYÂ s{]m¸m³ -2- HmÄ

\nÀPeoIrX

\nÀPeoIrX

s{]m¸m³ -2- HmÄ
2- t¢mtdms{]mt¸³

(Ie§Â kmh[m\w cq]s¸Sp¶p)

FYt\mÄ

b) hnIvSÀ tabÀ ]cntim[\:
aq¶v Xcw BÂ¡tlmfpIÄ cq]s¸Sp¯p¶ ss\t{Sm BÂt¡\pIÄ, ss\{Skv A¾hpambn {]hÀ 

¯n¡p¶ coXnsb ASnØm\am¡nbpÅXmWv Cu ]cntim[\. Cu ]cntim[\bnÂ Xmsg¡mWp¶ 

L«§Ä ImWp¶p.
i)	 BÂ¡tlmfpIÄ I /P2  t\mSv tNÀ¡pt¼mÄ BÂss¡Â AtbmUpIfmbn amdp¶p.

ii)	 BÂss¡Â AtbmsUUpIÄ knÂhÀ ss\ss{Säpambn (AgNO2) tNÀ¡pt¼mÄ ss\t{Sm 

BÂt¡\pIÄ D≠m¡p¶p.
ii)	 HSphnÂ ss\t{Sm BÂt¡\pIsf HNO2  ( NaNO HCl2 /  sâ an{inXw) hpambn tNÀ v̄ e`n¡p¶ 

emb\nsb KOH D]tbmKn v̈ £mcabam¡p¶p. 

^ew:

•	 {]mYanI BÂ¡tlmfpIÄ Nph¸v \ndw \ÂIp¶p 

•  ZznXob BÂ¡tlmfpIÄ \oe \ndw \ÂIp¶p. 
•	 {XnXob BÂ¡tlmfpIÄ \ndclnXambn ImWs¸Sp¶p. 

\nÀPeoIrX

... t¢mtdm .. aossYÂ s{]mt¸³

(Ie§Â DS³ Xs¶ cq]s¸Sp¶p)

.. aossYÂ s{]m¸m³ ... HmÄ

\nÀPeoIrX

s{]m¸m³ .... HmÄ

.... t¢mtdms{]mt¸³

(Ie§Â kmh[m\w cq]s¸Sp¶p)

\nÀPeoIrX 

FYt\mÄ

km[mcW DujvamhnÂ cmk{]hÀ¯\w 
\S¡p¶nÃ.

NqSm¡pt¼mÄ Ie§Â cq]s¸Sp¶p
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CH3 CH2 OH

CH3 CH2 I

AgNO2

CH3 CH2 NO2

HONO

CH CH3 CH3

HONO

HONO

P/I2P/I2

AgNO2

AgNO2
CH3 CH

NO2

CH3 C CH3

NO2

OH

CH3 CH CH3

I

CH3

NO

CH3 C OH

P/I2

CH3

CH3

CH3 C I
CH3

CH3

CH3 C NO2

CH3

CH3

1�BÂ¡tlmÄ 2� 3�

s{]m¸m³ -2- HmÄ 2- aossYÂ s{]m¸m³ -2- HmÄ

2- AtbmtUm -2-
aossYÂ s{]mt¸³

2- aossYÂ -2-
ss\t{Ss{]mt¸³

2- AtbmtUms{]mt¸³

2- ss\t{Sms{]mt¸³

CH3 C NO2

N
OH

CH3 C NO2

N
OK

OHK OHK

BÂ¡tlmÄ BÂ¡tlmÄ

FYt\mÄ

AtbmtUm CutY³

ss\t{Sm CutY³

Nph v̧ \ndw

2- ss\t{Sm -2- 
ss\t{Smtkm s{]mt¸³

\oe\ndw

cmk {]hÀ¯\w CÃ 
(KOH ambn \ndw

\ÂIp¶nÃ)

CH3 CH2 OH

CH3 CH2 I

AgNO2

CH3 CH2 NO2

HONO

CH CH3 CH3

HONO

HONO

P/I2P/I2

AgNO2

AgNO2
CH3 CH

NO2

CH3 C CH3

NO2

OH

CH3 CH CH3

I

CH3

NO

CH3 C OH

P/I2

CH3

CH3

CH3 C I
CH3

CH3

CH3 C NO2

CH3

CH3

1�BÂ¡tlmÄ 2� 3�

s{]m¸m³ -2- HmÄ 2- aossYÂ s{]m¸m³ -2- HmÄ

2- AtbmtUm -2-
aossYÂ s{]mt¸³

2- aossYÂ -2-
ss\t{Ss{]mt¸³

2- AtbmtUms{]mt¸³

2- ss\t{Sms{]mt¸³

CH3 C NO2

N
OH

CH3 C NO2

N
OK

OHK OHK

BÂ¡tlmÄ BÂ¡tlmÄ

FYt\mÄ

AtbmtUm CutY³

ss\t{Sm CutY³

Nph v̧ \ndw

2- ss\t{Sm -2- 
ss\t{Smtkm s{]mt¸³

\oe\ndw

cmk {]hÀ¯\w CÃ 
(KOH ambn \ndw

\ÂIp¶nÃ)

CH3 CH2 OH

CH3 CH2 I

AgNO2

CH3 CH2 NO2

HONO

CH CH3 CH3

HONO

HONO

P/I2P/I2

AgNO2

AgNO2
CH3 CH

NO2

CH3 C CH3

NO2

OH

CH3 CH CH3

I

CH3

NO

CH3 C OH

P/I2

CH3

CH3

CH3 C I
CH3

CH3

CH3 C NO2

CH3

CH3

1�BÂ¡tlmÄ 2� 3�

s{]m¸m³ -2- HmÄ 2- aossYÂ s{]m¸m³ -2- HmÄ

2- AtbmtUm -2-
aossYÂ s{]mt¸³

2- aossYÂ -2-
ss\t{Ss{]mt¸³

2- AtbmtUms{]mt¸³

2- ss\t{Sms{]mt¸³

CH3 C NO2

N
OH

CH3 C NO2

N
OK

OHK OHK

BÂ¡tlmÄ BÂ¡tlmÄ

FYt\mÄ

AtbmtUm CutY³

ss\t{Sm CutY³

Nph v̧ \ndw

2- ss\t{Sm -2- 
ss\t{Smtkm s{]mt¸³

\oe\ndw

cmk {]hÀ¯\w CÃ 
(KOH ambn \ndw

\ÂIp¶nÃ)

BÂ¡tlmfpIfpsS KpW§Ä 

`uXnI KpW§Ä

	 i.	 Ipdhmb ImÀ_¬ Bä§fpÅ BÂ¡tlmfpIÄ \ndclnX {Zh§fmWv. ImÀ_¬ Bä§ 
fpsS F®w A[nIambpÅ BÂ¡tlmfpIÄ sagpIp t]mepÅ Jc§fmWv. 

	 ii.	 BÂt¡\pIÄ, BÄUnsslUpIÄ, CuYdpIÄ XpS§nb ImÀ_WnI kwbpà§tf¡mÄ 
BÂ¡tlmfpIÄ¡v Xnf\ne IqSpXemWv. CXn\p ImcWw BÂ¡tlmfpIfnse A´À 
X³am{Xm ssl{UP³ _Ô\w BIp¶p. 

	 iii.	 kamhbhXbpÅ BÂ¡tlmfpIfnÂ {]mYanI BÂ¡tlmfpIÄ¡v ZznXoX, {XnXob BÂ¡ 
tlmfpItf¡mÄ Xnf\ne IqSpXemWv. 
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	 iv.	 Ipdhmb ImÀ_¬ Bä§fpÅ  BÂ¡tlmfpIÄ Pehpambn FÃm A\p]mX¯nepw ebn 
¡p¶p. CXn\v ImcWw Ahbv¡v Pehpambn A´À X³am{Xm ssl{UP³ _Ô\w D≠m 
Im\pÅ IgnhmWv. 

R
δ-

O
δ- δ-

O

H
δ+δ+

δ+

O

HR

H

H

]«nI : aäv ImÀ_WnI kwbpà§fptSbpw BÂ¡tlmfpIfptSbpw Xnf\neIfpsS 
XmcXayw. 

{I.\ kwbpàw cmkkq{Xw X³am{X `mcw Xnf\ne ( )K

1 _yqt«³ CH3-CH2-CH2-CH3 58 272.5

2 s{]m¸\mÂ CH3-CH2-CHO 58 322

3 aotYmIvkn CutY³ CH3-O-CH2-CH3 60 283.8

4 s{]m¸m³ – 1- ol CH3-CH2-CH2-OH 60 370.4

5 s{]m¸m³ – 2- ol CH3-CH(OH)-CH3 60 355.5

BÂ¡tlmfpIfpsS cmkKpW§Ä 

\yq¢ntbm kvt\ln BtZi cmk{]hÀ¯\§Ä 

BÂ¡tlmfpIfnÂ hocnbw IqSnb Ffp¸¯nÂ \o¡w sN¿m³ km[n¡p¶ (OH–). {Kq v̧v ImW 

s¸Sp¶p. AXn\mÂ Hcp A¾w tNÀ v̄ BZyw –OH {Kq¸ns\ −
+

OH2  {Kq v̧ B¡n amämw.C{]Imcw 

t{]mt«mWoIcWw sN¿s¸« BÂ¡tlmfnse −
+

OH2  {Kq¸ns\ hfsc thK¯nÂ Br-
t]mepÅ 

\yq¢ntbm kvt\lnIÄ AtZinIw sN¿vXv BÂss¡Â lmsseUpIfm¡n amäp¶p. 
DZmlcWw: �BÂ¡tlmfpIÄ sslt{UmlmenIv A¾hpambn \yq¢ntbmkvt\ln BtZi cmk{]hÀ 

¯\¯n\pÄs¸«v BÂss¡Â lmsseUpIÄ D≠mIp¶p. {XnXob BÂ¡tlmfp 
IÄ NqSm¡p¶XneqsS Cu cmk{]hÀ¯\¯n\v hnt[bamIp¶p. 

CH3 CH2 OH HBr
- H2O

CH3 CH2 Br

FYt\mÄ t{_mtam CutY³

{]mYanI BÂ¡tlmfpIfnÂ \n¶v BÂss¡Â lmsseUpIÄ cq]s¸Sp¶ {]{Inb 
SN 2  {Inbmhn[n A\pkcn¨mWv 

DZmlcWw

CH3 CH2 O H
H - Br
-Br- CH3 CH2 O H CH3

H

CH2 Br + H2O

BrFYt\mÄ t{_mtam CutY³

Br−  sâ \yq¢ntbmkvt\ln B{IaWhpw, H O2 HgnhmIepw Htc kabw \S¡p¶p.
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{XnXob BÂ¡tlmfpIfnÂ \n¶v BÂss¡³lmsseUpIÄ cq]s¸Sp¶ {]{Inb SN1
{Inbmhn[n A\pkcn¨mWv. 

DZmlcWw

C

CH3

CH3

CH3

O
..
.. H

H Br
C

CH3

CH3

CH3

O H C
H3C CH3

CH 3

Br

C

CH3

H3C

CH3

BrC
H3C CH2

CH3

HBr

 
H

-Br-

2- aossYÂ -2- s{]m¸t\mÄ

2- aossYÂ s{]m¸v -1- Cu³ 2- t{_mtam -2- aossYÂ
s{]mt¸³

th
K
¯

nÂ

kmh[m\w

–H+

k¦e\ {]Xn {]hÀ¯\w

(Hgnh
m¡

Â)

ChnsS cq]s¸Sp¶ ImÀt_mImätbm¬, Hgnhm¡Â cmk {]hÀ¯\¯n\v hnt[bambn 
BÂ¡o\pIÄ D≠mIp¶p. Cu BÂ¡o\pIÄ ho≠pw HBr ambn k¦e\ {]Xn{]hÀ¯\¯n\v 
hnt[bambn BtZinI Dev]¶w \ÂIp¶p 

BÂ¡tlmfpIsf BÂss¡Â lmsseUpIfm¡n amäp¶ aäv amÀ¤§Ä

BÂ¡tlmfpIfnÂ PCl  PBr3 , 3  XpS§nbh tNÀ v̄ BÂss¡Â lmsseUpIfm¡n amäp¶p. 

CH3CH2 OH
PCl3 CH3CH2 Cl

FYt\mÄ t¢mtdm CutY³]ncnUo³

{Inbmhn[n : t^mkv^dkv ss{St¢mssdUnÂ SN 2  cmk{]hÀ¯\w

3 CH3 CH2 O
..

H  +    P

Cl

Cl

Cl
-Cl

CH3 CH2 O PCl2

H

CH3 CH2 O PCl2

Cl

CH3 CH2 Cl

..

..

O PCl2

N..

+

t¢mtdm CutY³

BÂ¡tlmfpIsf, Xtbmss\Â t¢mssdUpambn (SoCl2) {]hÀ¯n¸n¨pw BÂss¡Â 

lmsseUpIfm¡n amämw

CH3 OH + SOCl2 CH3 Cl HCl ++ SO2
aoYt\mÄ Xtbmss\Â

t¢mssdUv
t¢mtdm aotY³

]ncnUo³

 

]ncnUnsâ km¶n[y¯nÂ Cu cmk{]hÀ¯\w SN i {Inbmhn[nsb A\pIcn¡p¶p. 
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2. BÂ¡tlmfpIfpsS Hgnhm¡Â cmk{]hÀ¯\§Ä 
BÂ¡tlmfpIsf kÄ^yqcnIv A¾w t]mepÅ \nÀPeoImcnIfpambn {]hÀ¯n¸n¡pt¼mÄ, ASp 

¯Sp¯ ImÀ_WpIfnse H, OH F¶nh \o¡w sN¿s¸«v ImÀ_¬þImÀ_¬ Zzn_Ô\w D≠m 

Ip¶p. t^mkvt^mdnIv A¾w, \nÀÖeoIrX ZnCl2 , Aepan\m XpS§nbhbpw \nÀÖeoImcnIfmbn 

D]tbmKn¡p¶p.

DZmlcWw    CH3 CH2 OH
H2SO4

CH2 = CH2 + H2O
443 K

{Inbmhn[n 
{]mYanI BÂ¡tlmfpIÄ E2  {Inbmhn[n A\pkcn v̈ \nÀPeoIcW cmk{]hÀ¯\§Ä¡v DÄs¸Sp¶p 

CH3 CH2 O
..
.. H

H SOO 3H
CH2 CH2 O H

HH

CH2= CH2 + H2O

FYt\mÄ
– OSO3H

- - H+

CuYo³

{XnXob BÂ¡tlmfpIÄ E1  {Inbmhn[n A\pkcn v̈ \nÀPeoIcW cmk{]hÀ¯\§Ä¡v 

DÄs¸Sp¶p. Cu {]{InbbnÂ ImÀt_m Imätbm¬ cq]s¸Sp¶p. 
BÂ¡tlmfnsâ t{]mt«mWoIcWw 

L«w1 : 	 CH3 C O
..
.. H  OSO3HH

CH3

CH3

CH3 C O H

CH3

CH3 H
– OSO3H

-

L«w 2 : HmIvtkmWnbw Atbm¬ hnLSn v̈ ImÀt_m Imätbm¬ cq]s¸Sp¶p. 

CH3 C O H

CH3

CH3 H

kmh[m\w
C

H3C CH3

CH3

+  H2O

L«w 3 : ImÀt_mImätbmWnÂ \n¶v t{]mt«m¬ \o¡w sNbvXv BÂ¡o³ cq]s¸SÂ 

C

H3C CH2

CH3

H

{ZpXKXn C

H3C CH2

CH3
2- aossYÂ s{]m¸v -1- Cu³

– H+

BÂ¡tlmfpIfpsS {InbmioeXm {Iaw: 
\nÀPeoIcW cmk{]hÀ¯\§fnÂ BÂ¡tlmfpIfpsS {InbmioeX Xmsg X¶n«pÅ {Ia¯nÂ 

ImWs¸Sp¶p.

{]mYanI < ZznXob < {XnXob 
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kzbw hnebncp¯pI

Xmsg X¶n«pÅ cmk{]hÀ¯\§fnÂ e`n¡p¶ DÂ]¶§Ä FgpXpI. AhbpsS IUPAC \maw 

{Inbmhn[n F¶nhbpw hniZoIcn¡pI

i)	 sskt¢ms]ât\mÄ 
H2SO4

∆
 ?  ii)_yq«m³–1–HmÄ 

NaBr

H2SO4

 ?

iii)	\ntbms]ssâÂ BÂ¡tlmÄ PCl5  ?

skbvävsk^v \nbaw 
B´c X³am{Xm \nÀPeoIcW¯nÂ hyXykvX Øm\§fnÂ ImÀ_¬þImÀ_¬ Zzn_Ô\w  

cq]s¸Sm\pÅ km[yXbps≠¦nÂ, IqSpXÂ {]XnØm]IÀ DÅ BÂ¡o\pIÄ (ØncX IqSpX 

epÅ BÂ¡o\pIÄ) e`n¡p¶ Xc¯nÂ \nÀÖeoIcWw \S¡p¶p. 
DZmlcW¯n\v 3,3 – ssUaossYÂ– 2- _yq«t\mÄ \nÀÖeoIcW¯n\v hnt[bamIpt¼mÄ 

BÂ¡o\pIfpsS an{inXw e`n¡p¶p. Cu {]{InbbnÂ cq]s¸Sp¶ ZznXob ImÀt_mImätbm¬  
]p\x{IaoIcW¯neqsS A[nI ØncXbpÅ {XnXob ImÀt_m ImätbmWmbn cq]s¸Sp¶p. 

CH3 CH3C
OSO3HH

OSO3H

CH3

CH3

CH3 C CH CH3

CH3

CH3

O
HH

CH

HO

- H2O

- H

CH3 C CH

CH3

CH3

CH

H

2
CH

H
2 C

CH3

C

H

CH3

CH3

3,3-ssU aossYÂ 
_yq«v -1- Cu³

(Hcp BÂss¡Â
{]XnØm]\w)

C C
H3C

H3C

CH3

CH3 CH3 C

CH3

CH3

CH = CH2

(64%)

H2C C
CH3

CH (CH3)2

(3%)
(33%)

+
- H +

- H + ���Hgnhm¡Â)���Hgnhm¡Â)

(20 ImÀt_mImätbm¬)(30 ImÀt_mImätbm¬)

(a) (b)

-

aossYÂ Øm\amäw

2,3,-ssUaossYÂ
_yq«v -1- Cu³
(c≠v BÂss¡Â
{]XnØm]\w)

2,3-ssUaossYÂ
_yq«v -2- Cu³

(\mev BÂss¡³
{]XnØm]\w)
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kzbw hnebncp¯pI : 2,3 – ssU aossYÂ s]â³ -3 – HmÄ F¶ kwbpàs¯ KmV 
H SO2 4  sâ km¶n[y¯nÂ NqSm¡pt¼mÄ e`n¡p¶ {][m\ Dev]¶w FgpXpI.

BÂ¡tlmfpIfpsS HmIvkoIcWw
BÂ¡tlmfpIÄ HmIvkoIcW {]hÀ¯\¯nsâ ̂ eambn ImÀt_mssWÂ kwbpà§fmbn 

amdp¶ {]{Inb BÂ¡tlmfpIfpsS Hcp {][m\ cmk{]hÀ¯\w BIp¶p. tkmUnbw 
ssUt{Imtaäv Hcp s]mXphmb HmIvkoImcnbmbn D]tbmKn¡p¶p. {]mYanI BÂ¡tlmfpIÄ 
HmIvkoIcW¯n\v hnt[bambn BÂUnsslUpIÄ Xcp¶p. Ah ho≠pw HmIvkoIcn¡s¸«v 
ImÀt_mIvknenIv A¾§fmbn amdp¶p. Cu HmIvkoIcW {]hÀ¯\w, BÂUnsslUpIÄ / 
IotämWpIÄ Bbn amdp¶ L«¯nÂ \nÀ¯em¡phm³ ]ncnUn\nbw t¢mtdm t{Imtaäv (PCC) 
HmIvkoImcnbmbn D]tbmKn¡p¶p. 

DZmlcWw 

CH3 CH2 OH
Na2Cr2O7

(O)
CH3 CHO

Na2Cr2O7

(O)
CH3 COOH

A¾oIrX A¾abam¡s¸«

FYt\mbnIv A¾wFY\mÂFYt\mÄ

CH3 CH CH3
Na2Cr2O7

(O)
OH

CH3 C CH3

O

Na2Cr2O7

(O)
CH3 C OH

O

A¾oIrX A¾abam¡s¸«

s{]m¸t\m¬s{]m¸m³ -2- HmÄ FYt\mbnIv A¾w

CH3 CH2 CH2 OH CH3 CH2 CHO
PCC

s{]m¸\mÂs{]m¸m³ -1- HmÄ 

km[mcW \nebnÂ {XnXob BÂ¡tlmfpIÄ HmIvkoIcW¯n\v hntbamhp¶nÃ. AtX 
kabw DbÀ¶ Xm]\nebnÂ iàntbdnb HmIvkoImcnIÄ D]tbmKn v̈ {Xn{Xob BÂ¡ 
tlmfnse C –C _Ôs¯ hnLSn¸n v̈ ImÀt_mIvknenIv A¾¯nsâ an{inXam¡n amäp¶p. 

kvth¬ HmIvkoIcWw	
Cu {]{InbbnÂ ssUaossXÂ kÄt^mIvsskUpIÄ (DMSO) HmIvkoImcnbmbn D]

tbmKn¡p¶p. Ah BÂ¡tlmfpIsf BÄUnsslUpIÄ/IotämWpIfm¡n amäp¶p. 
ChnsS BÂ¡tlmfpIsf bYm{Iaw DMSO HmIvksseÂ t¢mssdUv F¶nhbpambn {]hÀ 

¯n¸n¡p¶p. AXn\ptijw ss{SCussYÂ Aao\pambn k¦e\w \S¯p¶p. 

CH3 CH CH3 + H3C

OH

S CH3 + Cl C C Cl
DMSO

CH3 C CH3 + (CH3)2 S + CO2 + CO + 2HCl

O O O

O

s{]m¸t\m¬

Et3N

s{]m¸m³ -2- HmÄ HmIvksseÂ t¢mssdUv
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ssPh HmIvkoIcWw 
arK§Ä Ign¡p¶ `£W ]ZmÀ°§Ä ]pfn¡Â/InWz\¯neqsS BÂ¡tlmfpIfmbn  

amdp¶p. Cu BÂ¡tlmfpIfnse hnjmwiw CÃmXm¡m³, IcÄ UossltdUmPt\kv F¶ 
F³sskw  DÂ]mZn¸n¡p¶p. arK§fnÂ ImWs¸Sp¶ \nt¡m«n\ssaUv AUnss\³ ssU\yq 

¢ntbmssäUv (NAD) HmIvkoImcnbmbpw hnjmwiapÅ BÂ¡tlmfpIsf hnjmwianÃm¯ 

BÄUnsslUpIfm¡n amäm³ DÄt{]cI§fmbpw {]hÀ¯n¡p¶p. 

CH3 CH2 OH + NAD+ ADH CH3CHO + NADH + H+

FYt\mÄ FY\mÂ

DÄt{]cI A]ssl{UP\oIcWw

{]mYanI, ZznXob BÂ¡tlmfpIfpsS _mjv]w 573K, \nÂ NqSm¡nb tIm¸dn\v apIfnÂ IS¯nhn«mÂ 

Ah A]ssl{UP\oIcW¯n\v hnt[bambn BÄUnsslUpItfm, IotämWpItfm e`n¡p¶p.

CH3 CH2 OH
Cu

573 K
CH3 CHO

FYt\mÄ FY\mÂ

CH3 CH CH3

OH

Cu
573 K

CH3 C CH3

O

+ H2

s{]m¸t\m¬s{]m¸m³ -2- HmÄ

F¶mÂ {XnXob BÂ¡tlmfpIÄ \nÀPeoIcW¯n\v hnt[bambn BÂ¡n\pIsf DXv]m 

Zn¸n¡p¶p.

CH3 C OH

CH3

Cu
573 K

CH3

C = CH2

2- aossYÂ s{]m v̧ -1- Cu³

H3C

H3C

+ H2O

2- aossYÂ s{]m¸³ -2- HmÄ

FkvädoIcWw 
A¾§fpsS km¶n[y¯nÂ BÂ¡tlmfpIÄ, ImÀt_mIvknenIv A¾§fpambn {]hÀ¯n v̈ 

FkvädpIÄ D≠m¡p¶p. 

DZmlcWw

CH3 CH2 OH HO C CH3+
O

H+
CH3 C O

O
CH2 CH3

FYnÂ FYt\mtbävFYt\mÄ FY\mbnIv A¾w
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ss¥t¡mfnsâ cmk{]hÀ¯\§Ä 

FYneo³ ss¥t¡mfnÂ c≠v {]mYanI BÂ¡tlmÄ {Kq¸pIÄ ImWs¸Sp¶Xn\mÂ Ah ssl 
t{UmIvknÂ {Kq¸nsâ ]Xnhmbn«pÅ cmk{]hÀ¯\§fnÂ DÄs¸Sp¶p. aäpÅ {]mYanI BÂ¡ 
tlmfpIsft¸mse Ch tkmUnbw temlhpambn {]hÀ¯n v̈ tamtWmtkmUnbw ss¥t¡mteäpw ssU 

tkmUnbw ss¥t¡mteäpw \ÂIp¶p lmenIv A¾§Ä AsÃ¦nÂ PCl  / PCl  / SOCl5 3 2 .  XpS§nbh 
bpambn {]hÀ¯n v̈ BÂ¡tlmfpIfnepÅ sslt{UmIvknÂ {Kq¸pIÄ lmsseUv {Kq¸pIfmbn 

amdp¶p

F¯neo³ ss¥t¡mfns\ HI AYhm P/I2, t\mSv tNÀ¡pt¼mÄ BZyw ssUAtbmtUm 

CutY³ e`n¡p¶p. Ch hnLSn v̈ CutY³ Bbn amdp¶p. 

CH2 OH

CH2 OH

PI3
CH2

CH2

I

I

CH2

CH2

1,2- ssUAtbmtUm
CutY³

-I2

CutY³ -1,2- ssUtbmÄ CuYo³

KmV kÄ^yqcnIv A¾¯nsâ km¶n[y¯nÂ, FYneo³ ss¥t¡mÄ KmV HNO3 bpambn {]hÀ 

¯n v̈ ssUss\t{Smss¥t¡mÄ \ÂIp¶p. 
CH2 OH

CH2 OH

1,2-ssUss\t{SmIvkn CutY³ 
(ssUss\t{Sm ss¥t¡mÄ)

2 HNO3

KmV H2SO4

CH2 O

CH2 O

NO2

NO2

CutY³ -1,2- ssUtbmÄ 

\nÀÖeoIcW {]hÀ¯\w 
FYneo³ ss¥t¡mÄ \nÀÖeoIcW¯n\v hnt[bam¡pt¼mÄ hyXykvX \n_Ô\IfnÂ 

hyXykvX Dev]¶§Ä \ÂIp¶p. 

1.	 773K, \nÂ NqSm¡pt¼mÄ Cut¸mIvsskUpIÄ e`n¡p¶p. 

	

CH2 OH

CH2 OH

773 K CH2

CH2- H2O

O

1,2 Cut¸mIvkn
CutY³ (HmIvkntd³)CutY³ -1,2- ssUtbmÄ

2.	 \oÀ¯ kÄ^yqcnIv A¾w, AsÃ¦nÂ \nÀPeoIrX ZnCl2  (aÀ±¯nÂ) F¶nhbpambn {]hÀ 

¯n v̈ AknämÄUnsslUv \ÂIp¶p. 

CH2 OH

CH2 OH

ZnCl2

- H2O

CH2

CH O H

CH3

CHO

Smt«msadnk {]{Inb

CutY³ -1,2-
ssUtbmÄ

\nÀPeoIrX

CuYot\mÄ
(hnss\Â BÂ¡tlmÄ)

FY\mÂ
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3.	 ss¥t¡mfns\ KmV kÄ^yqcnIv A¾hpambn tkzZ\¯n\v (hmäÂ) hnt[bam¡pt¼mÄ, 
ssSHmIvtk³ e`n¡p¶p.

H O CH2 CH2 OH

HO CH2 CH2 OH

KmV

1,4-ssUtbmIvtk³

H2SO4

-2H2O

CH2

CH2

O

CH2

CH2
O

CutY³ -1,2- sUtbmÄ

ss¥t¡mfnsâ HmIvkoIcWw

F¯neo³ ss¥t¡mÄ hyXykvX \n_Ô\Ifnepw hyXykvX HmIvkoImcnIfpsS km¶n[y 

¯nepw, hnhn[bn\w Dev]¶§Ä \ÂIp¶p.

i)	 ss\{SnIv A¾w AYhm £mcoIrX s]m«mkyw s]ÀamwKt\äv F¶nh HmIvkoImcnbmbn D]tbmKn 

¡pt¼mÄ Xmsg¡mWp¶ Dev]¶§Ä e`n¡p¶p.

CH2OH

CH2OH

CHO

CH2OH

[O] [O] [O] [O]COOH

CH2OH

COOH

CHO

COOH

COOH

[O]

CHO

CHO

[O]

HmIvkmenIv A¾w
(CutY³ -1,2

ssUtbmbnIv A¾w)

ss¥t¡mfnIv
BÄUnsslUv

(2- sslt{UmIvkn
FY\mÂ)

ss¥t¡mfnIv A¾w
(2- sslt{UmIvkn
FYt\mbnIv A¾w)

ss¥tbmIvkmÂ
(CutY³ -1,2-

ssUbmÂ)

ss¥tbmIvkmenIv
A¾w

(t^mÀssaÂ
saYt\mbnIv A¾w)

ii)	 s]ÀAtbmUnIv A¾hpambpÅ HmIvkoIcWw

FYneo³ ss¥t¡mÄ s]ÀAtbmUnIv A¾hpambn {]hÀ¯n v̈ t^mÀamÄUnsslUv \ÂIp¶p. 
Cu cmk{]{Inbbv¡v kao]Ø 1, 2 ssUtbmfpIÄ am{Xw hnt[bamIp¶p. ChnsS ssk¢nIv s]À 
AtbmtUäv FkväÀ a[yhÀ¯n Dev]¶ambn e`n¡p¶p. 

CH2OH

CH2OH

+ HIO4

CH2

CH2

H+/H2O
O

O

I OH
H - C - H

 +
H - C - H

O

+ HIO3

t^mÀamÄUnsslUv

O

O

O
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¥nktdmfnsâ cmk{]hÀ¯\§Ä 

ss\{SoIcWw: KmV kÄ^yqcnIv A¾¯nsâ km¶n[y¯nÂ ¥nktdmÄ KmV ss\{SnIv A¾hp 

ambn {]hÀ¯n v̈ TNG \ÂIp¶p (ss\t{Sm ¥nkdo³). 

CH2 OH

CH OH

CH2 OH

+ 3 HONO2 CH O

CH2 O NO2

NO2

CH2 O NO2

KmV

1,2,3- ss{S ss\t{SmIvkn
s{]mt¸³

H2SO4

-3H2O

s{]m¸m³ -1,2,3-
ss{StbmÄ (¥nktdmÄ)

\nÀÖeoIcWw 

¥nktdmÄ \nÀÖeoImcnIfmb KmV Con H SO ,KHSO
2 4 4

 XpS§nbhbpambn {]hÀ¯n v̈ \nÀÖeo 

IcW¯n\v hnt[bambn AIvtdmeo³ \ÂIp¶p 

CH2 OH

CH OH

CH2 OH

CH

CH2

CHO
s{]m v̧ -2- Cu\mÂ

(AIvtdmen³)

KHSO4

s{]mt¸³ -1,2,3-
ss{StbmÄ

HmIvkoIcWw

HmIvkoIcW¯n\v D]tbmKn¡p¶ HmIvkoImcnbpsS kz`mha\pkcn v̈ ¥oktdmÄ hyXykvX 

Dev]¶§Ä \ÂIp¶p.

a)	 ¥nktdmÄ t\À¸n¨ ss\{SnIv A¾hpambn {]hÀ¯n v̈ ¥nkdnIv A¾hpw, SmÀt{SmWnIv A¾hpw 

\ÂIp¶p.

b)	 ¥nktdmÄ KmV ss\{SnIv A¾hpambn {]hÀ¯n v̈ ¥nkdnIv A¾w \ÂIp¶p.

c)	 ¥nktdmÄ _nkva v̄ ss\t{Säpambn {]hÀ¯n v̈ antkm HmIvkmenIv A¾w \Ip¶p.

d)	 ¥nktdmÄ, Br2/H2O AsÃ¦nÂ NaOBr AsÃ¦nÂ s^âm¬ A`nImcIw (FeSO4 + H2O2) F¶nh 
bpambn {]hÀ¯n v̈ ¥nkdmÂ UnsslUpw ssUsslt{UmIvkn AkntämWpw tNÀ¶ an{inXw 

\ÂIp¶p. (Cu an{inXw ¥nktdmkv F¶v hnfn¡s¸Sp¶p).

e)	 HIO4 AsÃ¦nÂ seUv sS{SmAkntääv (LTA) ambn {]hÀ¯n v̈ t^mÀamÄknsslUpw 

t^mÀanIv A¾hpw \ÂIp¶p.

f)	 A¾oIrX KMnO4  ¥nktdmfns\, HmIvkmenIv A¾am¡n amäp¶p.
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CH2OH

CHOH
[O]

[O]

CH2OH

CH2OH

CH2OH

CHOH

CH2OH

[O]

[O]

HmIvkmenIv A¾w
(CuY³ -1,2- 

ssUtbmbnIv A¾w)

[O]

[O]
CHO

C O C O

CHOH

CH2OH

COOH

COOH

COOH

COOH
COOH

COOH

CHOH

COOH

¥nktdmÄ

¥nkdmÂ UnsslUv
(2,3- ssU sslt{UmIvkn

s{]m¸\mÂ)

¥nkdnIv A¾w
(2,3- ssUsslt{UmIvkn

s{]m¸t\mbnIv A¾w)

SmÀt{SmWnIv A¾w
(2 sslt{UmIvkn s{]mt¸³

1,3- ssUtbmbnIv A¾w)

ssUsslt{UmIvkn
Akntäm¬

(1,3- ssUsslt{UmIvkn
s{]m¸m³ -2- Hm¬)

aotkm HmIvkmenIv A¾w
2- HmIvtkm s{]mt¸³

-1,3 ssUtbmbnIv A¾w

BÂ¡tlmfpIfpsS D]tbmK§Ä

saYt\mfnsâ D]tbmK§Ä :
1.	 �s]bnâ v, hmÀWnjv, sjÃmIv, ]i, knsaâ v F¶nIÄ¡v embIambn saYt\mÄ D]tbmKn¡p¶p.
2.	 �Nmb§Ä, acp¶pIÄ, kpKÔ hkvXp¡Ä, t^mÀamÄUnsslUv F¶nh \nÀ½n¡m³ saY 

t\mÄ D]tbmKn¡p¶p 
FYt\mfnsâ D]tbmK§Ä:

1.	 �FYt\mÄ XmsgImWp¶hbpsS \nÀ½mW¯n\v {]tbmP\s¸Sp¶p

a)  s]bnâpIÄ, hmÀWnjpIÄ 

b)  CuYdpIÄ, t¢mtdms^mw, AtbmtUmt^mw XpS§nb ImÀ_WnI kwbpà§Ä

c)  Nmb§Ä, kpXmcyamb tkm¸pIÄ

2.	 �]hÀ BÂ¡tlmÄ F¶ t]cnÂ t]t{Smfn\v ]Ic¡mcmbn FYt\mÄ D]tbmKn¡p¶p. Ch 
hnam\§fnÂ CÔ\ambn D]tbmKn¡p¶p.

3.	 �ssPh amXrIIÄ¡v {]nkÀthänhv Bbn FYt\mÄ D]tbmKn¡p¶p. 
FYneo³ ss¥t¡mfnsâ D]tbmK§Ä:

1.	 �hml\§fnse tdUntbädpIfnÂ {]XnioXoImcnbmbn D]tbmKn¡p¶p

2.	 �FYnen³ ss¥t¡mfnsâ ss\t{Säns\ TNG bpambn kwtbmPn¸n v̈ kvt^mSI hkvXphmbn 
D]tbmKn¡p¶p.

¥nktdmfnsâ D]tbmK§Ä

1.	 �]m\ob§fnepw, anTmbnIfnepw a[pc]ZmÀ°ambn ¥nktdmÄ D]tbmKn¡p¶p.
2.	 �kuµcyhÀ²I hkvXp¡fnepw, kpXmcyamb tkm¸pIfpsS \nÀ½mW¯nepw D]tbm 

Kn¡p¶p.
3.	 �A¨Snajn, Ìm¼v ]mUv ajn, F¶nh \nÀ½n¡p¶Xn\pw, hm¨pIÄ, LSnImc§Ä F¶nhbnÂ 

eq{_n¡â v Bbpw ¥nktdmÄ D]tbmKn¡p¶p.
4.	 �Ubss\äv, tImÀssUäv t]mepÅ kvt^mSI hkvXp¡fnÂ KoktdmÄ, ssN\m Ifna¬ 

F¶nhbpsS an{inXw D]tbmKn¡p¶p. 
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BÂ¡tlmfpIfpsS A¾X

t{_m¬ÌUv kn²m´a\pkcn v̈ A¾§Ä F¶mÂ t{]mt«m¬ ZmXmhpw A¾X F¶mÂ t{]m 
t«mWpIsf hn«psImSp¡p¶ KpWt¯bpw kqNn¸n¡p¶p. BÂ¡tlmfpIÄ iàn Ipdª  
BknUpIÄ BIp¶p. AhbpsS A¾Xzw Pe¯nsâ A¾Xzhpambn XmcXays¸Sp¯mhp¶XmWv. 

saYt\mÄ HgnsI aäp BknUpIÄ Pet¯¡mÄ iàn Ipdª BknUpIfmWv. Pe¯nsâ K
a
 

aqeyw 1 8 10
16

. × −  BIp¶p. AtXkabw BÂ¡tlmfpIfpsS K
a
 aqeyw 10

18 16− −
 to 10 apXÂ 10

18 16− −
 to 10  hscbmWv

BÂ¡tlmfpIÄ, k{Inb teml§fmb tkmUnbw, Aepan\obw XpS§nbhbpambn {]hÀ¯n v̈  
BÂt¡mIvsskUpIÄ DXv]mZn¸n¡pIbpw, ssl{UPs\ ]pd´ÅpIbpw sN¿p¶p. AtXkabw 
BÂ¡tlmfpIÄ NaOH t\mSv {]hÀ¯n¡pt¼mÄ BÂt¡mIvsskUpIÄ e`nbv¡p¶nÃ. 

2C H - OH + 2Na 2C H ONa + H
2 5 2 5 2

→ ↑
apIfnÂ ]dª cmk{]hÀ¯\w BÂ¡tlmfpIfpsS A¾Xzw KpWs¯ hniZoIcn¡p¶p. 

1∞, 2∞, 3∞ BÂ¡tlmfpIfpsS AknUnän (A¾Xzw) XmcXays¸Sp¯Â

O –H _Ô\¯nsâ {[phob kz`mhamWv BÂ¡tlmfpIfpsS BknUv KpW\¯n\v ImcWw 
-I {Kq¸pIÄ (CeIvt{Sm¬ ]n³hen¡p¶ {Kq¸pIÄ) Bb -Cl, - F  XpS§nbh, -OH {Kq v̧ _Ôn¸n 
¨n«pÅ ImÀ_¬ Bä¯nÂ ImWs¸«mÂ, Ah CeIvt{Sm¬ km{µXsb X¶ntebv¡v ]n³hen¡pIbpw  
t{]mt«m¬ kw`mh\ kpKaam¡pIbpw sN¿p¶p. AtXkabw CeIvt{SmWpIsf hn«psImSp¡p¶ 
{Kq¸pIfmb BÂss¡Â {Kq¸pIÄ (+I {Kq¸pIÄ) HmIvknP³ Bä¯nse CeIvt{Sm¬ km{µXsb 
hÀ²n¸n¡pIbpw O – H _Ô\¯nsâ {[phXsb Ipdbv¡pIbpw sN¿p¶p. BbXn\mÂ 
BÂ¡tlmfpIfpsS A¾Xzw Ipdbp¶p. {]mYanI, ZznXob, {XnXob BÂ¡tlmfpIsf XmcXay 
s¸Sp¯pt¼mÄ -OH {Kq v̧ _Ôn¡s¸«n«pÅ ImÀ_¬ Bä¯nÂ ImWs¸Sp¶ BÂss¡Â 
{Kq¸pIfpsS F®w hÀ²n¡p¶p. CXnsâ ̂ eambn Xmsg¡mWp¶ {Ia¯nÂ BÂ¡tlmfpIfpsS 
A¾Xzw Ipdªp hcp¶p.

1∞ BÂ¡tlmÄ > 2∞ BÂ¡tlmÄ > 3∞ BÂ¡tlmÄ

CH3 CH2 OH

16
aK 1.3 10�� �

CH O H

H3C

H3C
17

aK 3.2 10�� �

C OH

H3C

H3C

H3C

18
aK 1 10�� �

DZmlcW¯n\v

BÂ¡tlmfpIÄ t{_m¬ÌUv £mc§fmbpw {]hÀ¯n¡p¶p. CXn\p ImcWw HmIvknP³ Bä 
¯nepÅ ]¦phbv¡m¯ CeIvt{Sm¬ tPmUnIÄ, BÂ¡tlmfns\ t{]mt«m¬ kzoIÀ¯mhm¡n 
amäp¶p. 

CH3 CH2 O
..

H O CH3 CH2 O H

H

+ OH+ H H
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^ot\mfpIfpsS A¾Xzw (AknUnän) 
Aen^mänI BÂ¡tlmfpItf¡mfpw ̂ ot\mfpIÄ¡v A¾Xzw (AknUnän) IqSpXemWv BÂ¡ 

tlmfpItft¸mse AÃmsX Ch tkmUnbw sslt{UmIv sskUpambn {]hÀ¯n v̈ tkmUnbw 
^o\mIvsskUv \ÂIp¶p. Cu {]{Inb ^o\mfpIfpsS A¾ KpWs¯ hniZoIcn¡p¶p. ^ot\m 

fnsâ Peob emb\nbnÂ Xmsg¡mWp¶ hn[w AtbmWoIcW k´penXmhØ ImWs¸Sp¶p. 

C6H5 OH  + H.OH C6H5 O  + H3O

taev]dª k´penXmhØbpsS K
a
 aqeyw 250C Â 1×10  at  25 C

-10 o. BIp¶p. Cu Ka aqeyw ̂ nt\mfp 
IÄ¡v, Aen^mänI BÂ¡tlmfpItf¡mfpw A¾Xzw IqSpXemsW¶v sXfnbn¡p¶p. C{]Imcw  
^ot\mfpIfpsS A[nI A¾Xzw, AhbpsS ^ot\mIvsskUpIfpsS ØncXbpsS ASnØm\¯nÂ 
hniZoIcn¡mw. ^ot\mIvsskUv AtbmWpIÄ¡v ^ot\mfns\¡mÄ A\pcW\ ØncX IqSpX 

emsW¶v \mw ]Xns\m¶mw Ìm³tUÀUnÂ ]Tn¨p Ignªp 

-NO ,-Cl
2

 XpS§nb CeIvt{SmWpIsf BIÀjn¡p¶ {Kq¸pIsf BtZiw sNbvXn«pÅ ̂ ot\mfp 
IfpsS BknUv iànbnÂ hÀ²\hv ImWs¸Sp¶p. Cu {]Xn`mkw IqSpXemIp¶Xv {Kq¸pIÄ HmÀ 
t¯m, ]mcm F¶o Øm\§fnÂ hcpt¼mgmWv CXn\p ImcWw ̂ nt\mIvsskUv AtbmWnse s\Käohv  
NmÀÖv hnØm\oIcWw IqSpXÂ ̂ e{]ZamIp¶p. AtX kabw BÂss¡Â {Kq¸pIsft¸mse +I  
{Kq¸pIÄ CeIvt{SmWpIsf hn«psImSp¡p¶ {Kq¸pIfpsS km¶n[yw ̂ ot\mfnsâ A¾Xzs¯ Ipdbv 

¡p¶p. AXmbXv BÂss¡Â {Kq¸pIfmÂ BtZiw sN¿s¸« ^nt\mfpIfpsS A¾X IpdhmWv

]«nI:  Nne BÂ¡tlmfpIfpsSbpw ^ot\mfpIfptSbpw pKa aqey§Ä 

{I.\ kwbpàw pK
a

 aqeyw

1 saYt\mÄ 15.5

2 FYt\mÄ 15.9

3 s{]m¸³ – 2- HmÄ 16.5

4 2 – saYnÂ s{]m¸³ 2 - HmÄ 18.0

5 sskt¢mslIvkt\mÄ 18.0

6 ^ot\mÄ 10.0

7 o – ss\t{Sm^ot\mÄ 7.2

8 p – ss\t{Sm^ot\mÄ 7.1

9 m - ss\t{Sm^ot\mÄ 8.3

10 o – s{ItkmÄ 10.2

11 m – s{ItkmÄ 10.1

12 p – s{ItkmÄ 10.2
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^ot\mfpIÄ:
	 s_³ko³ heb¯nÂ -OH {Kq¸v t\cn«v _Ôn¨ncp¶mÂ Ah ^ot\mfpIÄ F¶v 

hnfn¡s¸Sp¶p. -OH  {Kq¸v _Ôn¡s¸«n«pÅ ImÀ_¬ Bäw sp2  k¦c ImÀ_¬ Bä 

amWv. 
]«nI : ^ot\mfpIfpsS hÀ¤oIcWw

tamtWm 

ssl{UnIv 

^ot\mfpIÄ

p-o -

OH

CH3

:

:IUPAC 

OH

m-

OH

CH3

OH

CH3

tamtWm ssl{UnI ^ot\mfpIÄ

km[mcW \maw

\maw

^ot\mÄ

^ot\mÄ

s{ItkmÄ s{ItkmÄ s{ItkmÄ

2- saYnÂ ^ot\mÄ 3- saYnÂ ^ot\mÄ 4- saYnÂ ^ot\mÄ

ssUssl 

{UnIv 

^ot\m 

fpIÄ

OH

OH

OH

OH

OH

OH

IUPAC :
:

1,2- ssUsslt{UmIvkn
s_³ko³

km[mcW \maw

\maw

ssUssl{UnIv ^ot\mfpIÄ

Imät¡mÄ dntkmÀknt\mÄ Iznt\mÄ

1,4- ssUsslt{UmIvkn
s_³ko³

1,3- ssUsslt{UmIvkn
s_³ko³

ss{S ssl 

{UnIv 

^ot\m 

fpIÄ

OH

OH

OH

OH

OH

OH

OH

OHHO

:

IUPAC :

km[mcW \maw

\maw

ss{Sssl{UnI ^ot\mfpIÄ

ss]tdmKtemÄ sslt{UmIvkn Iznt\mÄ v̂tfm ¥qknt\mÄ

1,2,3-ss{Ssslt{UmIvkn
s_³ko³

1,2,4-ss{Ssslt{UmIvkn
s_³ko³

1,3,5-ss{Ssslt{UmIvkn
s_³ko³

BtZiw 

sN¿s¸«n 

«pÅ 

^ot\m 

fpIÄ

OH

NH2

OH

CHO OHHO

OH

COOH

CH3

p-sslt{UmIvkn
s_³tkmbnIv A¾w

BtZiw sN¿s¸«n«pÅ ^nt\mfpIÄ

o- Aant\m ^ot\mÄ o- sslt{UmIvkn
s_³kmÂ UnsslUv

HmÀknt\mÄ (AsÃ¦nÂ)
3,5- ssU sslt{UmIvkn 

sSmepho³
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^ot\mfpIfpsS \nÀ½mWw

a)	 lmtem Aco\pIfnÂ \n¶v

t¢mtdms_³ko\ns\ 633 K \nepw 300 _mÀ aÀ±¯nepw 6-8%  NaOH  ambn tNÀ¯v aqSnb 

]m{X¯nÂ PehntÇjWw sN¿pt¼mÄ e`n¡p¶ tkmUnbw ^ot\mIvsskUns\ t\À 

¸n¨ HCl ambn cmk{]hÀ¯\¯n\v hnt[bam¡nbmWv ^ot\mÄ Dev]mZn¸n¡p¶Xv.

tkmUnbw
^ot\mIvsskUv

633K

300 

Cl

+   NaOH

ONa OH

+   NaCl
HCl

t¢mtdms_³ko³

_mÀ

^ot\mÄ

b)	 s_³ko³ kÄt^mWnIv A¾¯nÂ \n¶v

s_³ko³ Henbhpambn kÄt^mWoIcW¯n\v hnt[bam¡n e`n¡p¶ s_³ko³ kÄt^m 
WnIv BknUns\ DcpInb tkmUnbw sslt{UmIvsskUv tNÀ v̄ 623 K \nÂ NqSm¡n tkmUnbw 
^ot\mbvsskUm¡n amäp¶p. tkmUnbw ̂ ot\mIvsskUns\ A¾oIcW¯n\v hnt[bam¡n ̂ ot\
mfm¡n amäp¶p. 

SO3H

NaOH
HCl

s_³ko³
kÄt^mWnIv A¾w

OHONa

623 K

^ot\mÄ

tkmUnbw
^ot\mIvsskUv

c)	 A\neo\nÂ \n¶v

A\neo\ns\ 273-278 K \nÂ ss\{Skv A¾hpambn ( NaNO +HCl2 ) ssUBtkmWoIcW¯n\v 

hnt[bam¡pt¼mÄ s_³ko³ ssUBtkmWnbw t¢mssdUv e`n¡p¶p. CXns\ an\dÂ 
BknUnsâ km¶n[y¯nÂ Pehpambn tNÀ v̄ NqSm¡nbmÂ ^ot\mÄ e`n¡p¶p.

NH2 N

s_³ko³
ssUBtkmWnbw

t¢mssdUv

OHN Cl

HNO2
273-278K

H2O
N2 ++ HCl

^ot\mÄA\neo³

d)	 Iypao\nÂ \n¶v

523K \nÂ Hcp aqSnb ]m{X¯nÂ s_³ko³, s{]m¸o³ F¶nhbpsS an{inXs¯ H PO3 4  
F¶ DÄt{]cI¯nsâ km¶n[y¯nÂ NqSm¡pt¼mÄ Iyqao³(sFtkms{]mss¸Â s_³ko³) 
e`n¡p¶p. Iyqao\pw 5% Peob tkmUnbw ImÀ_tWäv emb\nbpw IeÀ¶ an{inX¯nÂ hmbp 
sNep¯nbmÂ Iyqao³ HmIvkoIcn¡s¸«v Iyqao³ sslt{Um s]tdmIvsskUv cq]s¸Sp¶p. CXns\ 
t\À¸n¨ A¾hpambn {]hÀ¯n¸n v̈ ^nt\mfpw AkntämWpam¡n amäp¶p. Cu amÀ¤¯neqsS 
e`n¡p¶ Akntäm¬ Hcp {][m\ D]Dev]¶amWv. 
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Akntäm¬

+ CH3CH = CH2
H3PO4

523 K
+ CH3COCH3

O2

5% PeobNa2CO3

OHC H
CH3

H3C O O HC

CH3

H3C

H2SO4

s_³ko³ s{]m¸o³ Iypao³ 

hmbp

Iyqao³ sslt{Um
s]tdmIvsskUv

^ot\mÄ 

`uXnI KpW[À½§Ä

^ot\mÄ \ndclnXhpw kqNnbpsS BIrXnbnepÅXpw, sslt{KmkvtIm¸n¡pw, {Zhn¸n¡p¶Xpw, 
hnjapÅXpamWv {]Imiw, hmbphnsâ km¶n[y¯nÂ Ch ]n¦v \ndambn amdp¶p. efnX ̂ ot\mfpIÄ  
{Zh§fmtbm, thK¯nÂ DcpIp¶ Jc§fmtbm ImWs¸Sp¶p. ChbpsS Xnf\ne XmcXtay\ IqSpX 
emWv. ̂ ot\mfpIÄ Pe¯nÂ t\cnb tXmXnÂ ebn¡p¶p. CXn\p ImcWw Pehpambn ssl{UP³ _Ô 
\ap≠m¡m\pÅ IgnhmWv AtX kabw BtZiw sN¿s¸«n«pÅ ^ot\mfpIÄ Pe¯nÂ ebn¡p 
¶nÃ.
cmkKpW§Ä:

-OH  {Kq¸nsâ cmk{]hÀ¯\§Ä.
a)  s]mSn¨ kn¦pambpÅ {]hÀ¯\w:

^ot\mfns\ kn¦v s]mSnbpambn tNÀ v̄ NqSm¡nbmÂ s_³ko\mbn amdp¶p. ChnsS 
AtdmamänIv heb¯nÂ _Ôn¨n«pÅ sslt{UmIvknÂ {Kq v̧ \o¡w sN¿s¸Sp¶p.

OH

+    Zn +   ZnO

^ot\mÄ s_³ko³

b)  AtamWnbbpambpÅ {]hÀ¯\w:
\nÀPeoIrX ZnCl2  sâ km¶n[y¯nÂ ^ot\mfns\ AtamWnbbpambn NqSm¡pt¼mÄ A\n 

eo³ e`n¡p¶p. 

+ NH3
 ZnCl2

OH NH2 + H O2

^ot\mÄ A\neo³

\nÀPeoIrX

c) FkväÀ cq]oIcWw:
	 kvIm«¬ t_mam³ {]hÀ¯\w :

�̂ nt\mfns\ A¾t¢mssdUpambn {]hÀ¯n¸n¨mÂ FkvädpIÄ cq]s¸Sp¶p. ^ot\mfnsâ 
AkssäeoIcWw, s_³tkmbneoIcWw F¶o {]hÀ¯\§Ä kvIm«¬ t_mam³ {]hÀ 
¯\w F¶dnbs¸Sp¶p. 

C H OH   +  CH COCl     CH -C6 5
^ot\mÄ

3
AknssäÂ t¢mssdUv

NaOH
Py 3 → OOOC H   +  HCl6 5

^oss\Â FYt\mtbäv

C H OH   +  C H COCl     C H6 5
^ot\mÄ

6 5
NaOH

Py 6 → 55 6 5- COOC H   +  HCl
s_³tkmbnÂ t¢mssdUv ^nss\Â s_³tkmtbäv

d) CuYdpIÄ cq]oIcWw:
	 hnÃypk¬ CuYÀ kwtÇjWw:

£mcabamb ̂ ot\mfpIÄ BÂss¡Â lmsseUpambn {]hÀ¯n v̈ ̂ oss\Â CuYdpIÄ \Â 

Ip¶p £mc¯nsâ km¶n[y¯nÂ BÂss¡Â lmsseUpIÄ ̂ ot\mIvsskUv AtbmWpambn \yq¢n 
tbmkvt\ln BtZi {]hÀ¯\¯n\v DÄs¸Sp¶p.
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OH

NaOH

-H2O

ONa OCH3

CH3I
+ NaI

A\ntkmÄ
(aotYmIvkn s_³ko³)^ot\mÄ

tkmUnbw
^ot\mIvsskUv

d)  HmIvkoIcWw:

�̂ ot\mfns\ hmbp, A¾oIrX K2Cr2O7 , H SO2 4  F¶nhbpambn HmIvkoIcn¨mÂ 1,4-s_³tkm 

Iznt\m¬ e`n¡p¶p. 

s_³tkmIznt\m¬

2Cr2O7

 H2SO4

O

O

1,4-

OH

(O)

K
KmV

^ot\mÄ

e)  sslt{UmP\oIcWw:

DÄt{]cI¯nsâ km¶n[y¯nÂ ^ot\mÄ sslt{UmP\oIcW¯n\v hnt[bambn sskt¢m 

slIvkt\mÄ DXv]mZn¸n¡p¶p.

Ni

OH OH

+ 3H2
160 C�

^ot\mÄ sskt¢mslIvkt\mÄ

 

s_³ko³ heb¯nsâ {]hÀ¯\§Ä:
CeIvt{Sm¬ kvt\ln AtdmamänIv BtZi{]hÀ¯\w:

-OH, -NH2, etc., XpS§nb {Kq¸pIÄ s_³ko³ heb¯nÂ t\cn«v _Ôn¨ncn¡pt¼mÄ Ah 
s_³ko³ heb¯nsâ HmÀt¯m, ]mcmØm\§sf CeIvt{Sm¬ kvt\ln BtZi {]hÀ¯\¯n\v 

Dt¯Pn¸n¡p¶p F¶v \mw ]Xns\m¶mw Ìm³tUÀUnÂ ]Tn¨p Ignªp. 

s]mXphmb AtdmamänIv CeIvt{Sm¬ kvt\ln BtZi cmk{]hÀ¯\§Ä:

i)	 ss\t{SmWoIcWw: 
^ot\mfns\ Ipdª Xm]\nebnÂ ss\{Skv A¾hpambn {]hÀ¯n¸n v̈ ss\t{Smtkm^ot\mÄ 

X¿mdmIp¶p.

HNO2

278K

OH
OH

NO
p-^ot\mÄ ss\t{Smtkm^ot\mÄ
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ii)	 ss\{SoIcWw: 

km[mcW Xm]\nebnÂ (298K) 20% ss\{SnIv A¾hpambn ̂ ot\mÄ {]hÀ¯n v̈, HmÀt¯mss\

t{Sm ^ot\mfnsâbpw ]mcmss\t{Sm ^ot\mfnsâbpw Hcp an{inXw DXv]mZn¸n¡p¶p. 

OH

20% HNO3

298K

30-40% ]mcmss\t{Sm
^ot\mÄ       hnfhv

+

OH

NO2

15% 

OH
NO2

HmÀt¯mss\t{Sm
^ot\mÄ

hnfhv

HmÀt¯m ]mcm kamhbhnIsf Pe_mjv]tkzZ\w hgn thÀXncnbv¡mhp¶XmWv. ImcWw  
HmÀt¯m ss\t{Sm^ot\mÄ Pe¯nÂ t\cnb tXmXnÂ ebn¡pIbpw B´c X³am{Xm ssl{U 
P³ _Ô\w aqew Pe_mjv]¯mÂ _mjv]oIcn¡s¸SpIbpw sN¿p¶p. AtXkabw X³am{Xm 
´c ssl{UP³ _Ô\w aqew X³am{XIÄ IqSntNcp¶Xn\mÂ P ss\t{Sm ^ot\mÄ Pe¯nÂ 
ebn¡pIbpw t\cnb _mjv]oIcWw kw`hn¡pIbpw sN¿p¶p. 

KmV. HNO +con.H SO3 2 4 KmV HNO +con.H SO3 2 4  IeÀ¶ an{inXhpambn ^ot\mÄss\{SoIcW¯nteÀs¸«v ^ot\mÄ  
]nIvdnIv A¾w \ÂIp¶p.

 HNO3

 H2 O4

298K

OH

2,4,6-ss{Sss\t{Sm^ot\mÄ 
(]nIvdnIv A¾w)

+ 3 H2O

OH
NO2

NO2

NO2SKmV

KmV

^ot\mÄ

iii)	kÄt^mWoIcWw: 
KmV con.H SO2 4  ambn 280K \nÂ ^ot\mÄ {]hÀ¯n v̈ o-^ot\mÄ kÄt^mWnIv BknUv {]

[m\ Dev]¶ambpw p- ^ot\mÄ kÄt^mWnIv BknUv Ipdª Afhnepw e`n¡p¶p. CtX {]

{Inbbv¡v 373K \nÂ ^ot\mfns\ hnt[bam¡nbmÂ p-^ot\mÄ kÄt^mWnIv BknUv {][m\ 

Dev]¶ambn e`n¡p¶p. 
OH

^ot\mÄ
kÄt^mWnIv A¾w

 H2SO4

o-

p-

OH
SO3H

+

OH

SO3H

KmV

^ot\mÄ
^ot\mÄkÄt^mWnIv A¾w
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iv)	lmsemP\oIcWw:
^ot\mfns\ t{_man³ Pehpambn {]hÀ¯n¸n¨mÂ 2,4,6-ss{St{_mtam^ot\mfnsâ Hcp 

shfp¯ Ah£n]vXw e`n¡p¶p. 
OH

+
3Br2 H2O

3HBr

OH
Br

B
^ot\mÄ 2,4,6-ss{St{_mtam^ot\mÄ

r

Br
,

^ot\mfns\ 278K \nÂ CS  or CCl2 4 AYhm CS  or CCl2 4 F¶o embI§fnÂ {]hÀ¯\w km[yam¡nbmÂ 

HmÀt¯m, ]mcmt{_mtam ^ot\mfpIÄ e`n¡p¶p. 

OH

o - t{_mtam^ot\mÄp-

OH
Br

+

OH

Br

278K

  Br2 CCl4,

^ot\mÄ
t{_mtam^ot\mÄ

v)	 tImÄ_vkv {]hÀ¯\w (AsÃ¦nÂ) tImÄ_v kanUv¯v {]hÀ¯\w:
Cu {]{InbbnÂ ^ot\mfns\ BZyw tkmUnbw ^nt\mIvsskUm¡n amäp¶p. CXv ^ot\mfn 

s\¡mÄ AXnthK¯nÂ CO2  ambn CeIvt{Sm¬ kvt\ln BtZi cmk{]hÀ¯\¯n\v hnt[b 

amIp¶p. tkmUnbw ^ot\mIvsskUns\ 400K \nÂ 4-7 _mÀ aÀ±¯nÂ CO2  ambn {]hÀ¯n v̈ 

AXn\v tijw PekwtÇjW¯n\v hnt[bam¡pt¼mÄ kmenknenIv A¾w e`n¡p¶p. 

NaOH 400K H+/H2O+CO2 4-7 bar

OH ONa OH
COONa

OH
COOH

^ot\mÄ tkmUnbw ^ot\mIvsskUv tkmUnbw kmenknteäv kmenknenIv A¾w

vi)	doaÀ Soam³ {]hÀ¯\w:
^ot\mfns\ CHCl /NaOH, a -CHO 3  ambn {]hÀ¯n¸n¨mÂ Hcp -CHO {Kq v̧ s_³ko³ heb¯nsâ 

HmÀt¯mØm\t¯bv¡v BtZiw sN¿s¸Sp¶p. Cu {]{InbbnÂ BtZÄnI s_³kmÂ t¢mssdUv 

a[yhÀ¯nbmbn e`n¡p¶p. 

CHCl3
aq.NaOH

^ot\mÄ

H+

OH O

CHCl2
NaOH

O-Na+

CHO
OH

CHO
Na

kmenknemÂUnsslUv
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vii)  ^v¯meo³ {]hÀ¯\w:
^ot\mfns\ v̂̄ menIv A³sslss{UUpambn KmV con.H SO2 4 , sâ km¶n[y¯nÂ {]hÀ¯n 

¸n¨mÂ ^ot\m v̂̄ meo³ e`n¡p¶p. 

 H2SO4
+

OH

O

O

O

O

O

OH

HO

2

^ot\mÄ

^ot\m^v¯eo³

^v¯menIv
A³sslss{UUv

KmV

viii)  bpKva\ {]Xn{]hÀ¯\w:
^ot\mÄ, s_³ko³ ssUBtkmWnbw t¢mssdUpambn £mc¯nsâ km¶n[y¯nÂ bpKva\ 

¯nteÀs¸«v p-sslt{UmIvkn Btkms_³ko³ (Hcp Hmd©v Nph v̧ \ndNmbw) \ÂIp¶p.

N2Cl + NaOH
OH

N
N

OH

p-

273-278K

sslt{UmIvkn
Btkms_³ko³

s_³ko³ ssU
BtkmWnbw
t¢mssdUv

^ot\mÄ

BÂ¡tlmfpItfbpw ^ot\mfpItfbpw hyXymks¸Sp¯p¶ ]cntim[\IÄ

i)	 ^ot\mÄ s_³ko³ ssU BtkmWnbw t¢mssdUpambn {]hÀ¯n v̈ Hmd©v Nph v̧ \nd 

Nmbw e`n¡p¶p. AtX kabw FYt\mÄ Cu ]cntim[\bv¡v DÄs¸Sp¶nÃ.

ii)	 \nÀhocy s^dnIv t¢mssdUpambn {]hÀ¯n v̈ ̂ nt\mÄ ]À¸nÄ \ndw \ÂIp¶p. AtXkabw 

BÂ¡tlmÄ FeCl3  bpambn C¯c¯nÂ \ndw \ÂIp¶nÃ.

iii)	^nt\mÄ NaOH  ambn {]hÀ¯n v̈ tkmUnbw ^ot\mIvsskUv \ÂIp¶p. FYnÂ BÂ¡ 

tlmÄ  NaOH  ambp {]Xn{]hÀ¯n¡p¶nÃ.

^ot\mfnsâ D]tbmK§Ä

1)	 temIs¯ ̂ ot\mÄ Dev]mZ\¯nÂ ]IpXn`mKhpw ̂ ot\mÄ t^mÀamÄUnsslUv sdkn\mbn  

D]tbmKn¡p¶p. (t_¡sseäv)

2)	 Xmsg ImWp¶h \nÀ½n¡m³ ^ot\mÄ {]tbmP\s¸Sp¶p.

i)  ^n\mknäo³, kmtemÄ, Bkv]ncn³ XpS§nb acp¶pIÄ.
ii)   ^ot\m v̂̄ men³ kqNIw.
iii)  ]nIvdnIv BknUv t]mepÅ kvt^mSI hkvXp¡Ä.

3)	 ^ot\mfpIÄ, tcmKmWp\min\nIfmb ImÀt_mfnIv temj\pIfmbpw ImÀt_mfnIv 

tkm¸pIfmbpw D]tbmKn¡p¶p.
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kzbw hnebncp¯pI

1.	 Xmsg sImSp¯n«pÅ {]Xn{]hÀ¯\§fnÂ, 1-aotYmIvkn-4-ss\t{Sms_³ko³ Xcp¶ 
A`nImcI§Ä GXmWv.

+ CH3ONa(i) BrO2N

(ii) + CH3BrONaO2N

2.	 m-s{Itkmfns\ A¾oIrX tkmUnbw ssUt{Imtaäpambn {]Xn{]hÀ¯n¸n¡pt¼mÄ 
F´p kw`hn¡p¶p?

3.	 HF sâ km¶n[y¯nÂ ^ot\mÄ, s{]m¸m³-2-Hmfpambn {]hÀ¯n v̈ {^oUÂ {Im v̂äv  

{]Xn{]hÀ¯\w \S¯p¶p. ChnsS e`n¡p¶ Dev]¶§Ä GXmWv.

CuYdpIÄ:
c≠v BÂss¡Â/AssdÂ {Kq¸pIÄ Hcp HmIvknP³ Bähpambn _Ôn¸n¨ncn¡p¶ ImÀ_WnI  

kwbpà§sf CuYdpIÄ F¶p hnfn¡p¶p, ( R - O - R ) sslt{Um ImÀ_Wnse ssl{UP³ 

Bäs¯ BÂt¡mIvkn ( -OR ) AYhm AssdÂHmIvkn ( -OAr ) {Kq¸n\mÂ BtZiw sN¿s¸«mÂ 

e`n¡p¶ hypÂ¸¶§Ä CuYdpIÄ F¶v ]dbs¸Sp¶p. Aen^mänI CuXdpIfpsS s]mXpkq{Xw 
C H On 2n+2  BIp¶p.

hÀ¤oIcWw:

aotYmIvkn s{]mt¸³

CH3 O CH3 CH3 O CH CH3

CH3

2-

O O

CH3

CuYdpIÄ

eLp CuYdpIÄ

HmIvknP³ Bähpambn _Ôn¨ncn¡p¶
c≠v BÂss¡Â AYhm AsscÂ

{Kq¸pIfpw Hcp t]msebmWv

an{inX CuYdpIÄ

HmIvknP³ Bähpambn _Ôn¨ncn¡p¶
c≠v BÂss¡Â AYhm AsscÂ

{Kq¸pIfpw hyXykvXamWv

aotYmIvkn s_³ko³
^nt\mIvkn s_³ko³

HmIvknP³ Bähpambn
Hcp AsscÂ {Kq v̧
(AYhm c≠pw AssdÂ
{Kq¸pIÄ)
_Ôn¨ncn¡p¶p.

AtdmamänI CuYdpIÄ

Aen^mänI CuYdpIÄ

CuYdnse HmIvkn-
P\pambn c≠v 
BÂssIÂ {Kq¸pIÄ 
_Ôn¨ncn¡p¶p.

aotYmIvkn aotY³
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{InbmßI {Kq¸nsâ LS\

CuYdnÂ DÅ c≠v BÂss¡Â {Kq¸pIÄ¡v 
CSbnÂ hcp¶ HmIvknP³ AWp BÂ¡tlm 

fnepÅ -O-H {Kq¸ns\ t]msebmWv. HmIvknP³ 

Bäw sp3  k¦cW¯n\v hnt[bamIp¶p. HmIv 

knPsâ c≠v sp3 k¦cW HmÀ_nämepIÄ ImÀ_

Wnsâ sp3  k¦cW HmÀ_nämepambn t\ÀtcJ 
bnÂ AXnhym]\w \S¯p¶p. 

c≠v C-O'σ ' _Ô\w D≠m¡p¶p. C-O-C  _Ô\t¡m¬ NXpÀ¡ 
_Ô\t¡mWns\¡mÄ Aev]w IqSpXemIp¶p. CXn\p ImcWw henb BÂss¡Â {Kq¸pIÄ 

¡nSbnÂ DÅ hnIÀjWw aqeamWv. 

IUPAC \maIcWw:
CuYdpIfpsS IUPAC \maIcWs¯ Ipdn v̈ \ap¡v ]Tn¡mw.

kwbpàw (km[mcW \maw, 
cmkLS\, IUPAC \maw)

IUPAC \maw

Øm\kwJy 
ap³ {]Xymb 
t¯mSp IqSn

ASnØm\ 
]Zw

{]mYanI 
{]Xybw

ZznXob {]
Xybw

ssUaossYÂ CuYÀ

CH3 O CH3 
aotYmIvkn aotY³

aotYmIvkn saYv G³ –

sFtkms{]mss¸Â aossYÂ 

CuYÀ
CH3 O CH CH3

CH3

2-aotYmIvkn s{]mt¸³

2-aotYmIvkn s{]m¸v G³ –

{XnXob _yqss«ÂsaYnÂ CuYÀ

CH3 O C CH3

CH3

CH3

2-aotYmIvkn-2-aossYÂ s{]mt¸³

2-aotYmIvkn 
2-aossYÂ 

s{]m¸v G³ –

saYnÂ ^nss\Â CuYÀ 
C6H5 O CH3

aotYmIvkn s_³ko³

aotYmIvkn s_³ko³ – –

FYnÂ^nss\Â CuYÀ 
C6H5 O CH2CH3

CutYmIvkn s_³ko³

CutYmIvkn s_³ko³ – –

ssU^nss\Â CuYÀ/ ^nss\Â 

CuYÀ
C6H5 C6H5O

^ot\mIvkn s_³ko³

^ot\mIvkn s_³ko³ – –

C C111.7

141pm141pm

�

O
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n-sl]vsäÂ ^nss\Â CuYÀ 

C6H5 O (CH2)6CH3
1-^ot\mIvknsl]vtä³

1-^ot\mIvkn sl]vSv G³ –

sFtkms]³ssâÂ ^nss\Â 
CuYÀ

C6H5 - O - CH2 CH2 -- CH - CH3

CH3

3-saYnÂ-1-_yq«mIvkn 
s_³ko³

3-saYnÂ-1- 
_yq«mIvkn

s_³ko³ – –

ssUsaYnÂss¥t¡mteäv
CH3 O CH2 CH2 OCH3

1,2-ssUaotYmIvkn CutY³.

1,2-ssU 

aotYmIvkn
CuYv G³ –

kzbw hnebncp¯pI

Xmsg sImSp¯n«pÅhbpsS IUPAC \maw FgpXn, Ahsb eLpan{inX CuYdpIfmbn 

Xcw Xncn¡pI.
(i)  CH3 CH3OCH2 (CH2)3       
(ii)

	

OCH3

Cl 	

(iii)

 

CH3

OC2H5 	

(iv) (CH3)3C–O–C(CH3)3

(v)  CH2
 = CH – CH(Cl)–O–CH3

(vi)  ssUs_³sskÂ CuYÀ

(vii) hnss\Â AssÃÂ CuYÀ

CuYdpIfpsS \nÀ½mWw:
1.  BÂ¡tlmfpIfpsS X³am{Xm´c \nÀÖeoIcWw. 

FYt\mfns\ KmV con.H SO2 4  ambn 443K, \nÂ {]Xn{]hÀ¯\n¸n¡pIbmsW¦nÂ Hgnhm¡Â 

cmk{]hÀ¯\w \S¶v CuYo³ e`n¡p¶p F¶v \mw ]Tn¨p Ignªp. CtX {]{InbbnÂ Xm]\ne  
413K, BsW¦nÂ Hgnhm¡Â {]{Inbbv¡p ]Icw BtZi cmk{]{Inb \S¶v CuYdpIÄ 

e`n¡p¶p.

2CH -CH -OH CH -CH -O-CH -CH
FYt\mÄ

3 2 3 2 2 3
H SO2 4
413K →

 ssU FYnÂ CuYÀ

{Inbmhn[n:
Cu coXn eLpCuYdpIÄ \nÀ½n¡m³ D]tbmKn¡p¶p. an{inX CuYdpIfpsS \nÀ½mW¯n\v 

Cu coXn D]tbmKn¡p¶nÃ. c≠v hyXykvX BÂ¡tlmfpIfpsS an{inXw D]tbmKn¡pIbmsW¦nÂ 

e`n¡p¶ hyXykvX CuYdpIsf thÀXncn¡m³ Ffp¸aÃ. 
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CH3CH2 O
..
.. H

CH2CH3O
..
..H

HO
..
..H

H SOO 3H
CH3 CH2

CH3 CH2

O H

H

CH2CH3O
..

H

CH3 CH2 CH2CH3O
H3-O+

H3O+ +

2.  hnÃywk¬ kwtÇjWw:
Hcp BÂss¡Â lmsseUns\ BÂ¡tlmÄ IeÀ¶ tkmUnbw BÂ¡mIvsskUpambn 

{]hÀ¯n¡m³ A\phZn¡pIbmsW¦nÂ CuYdpIÄ e`n¡p¶p. Cu {]{InbbnÂ SN2 {Inbmhn[n 
A\pIcn¡p¶p.

CH -ONa  +  Br-C H    CH -O-C H   +  NaBr3 2 5 3 2 5
D →

{Inbmhn[n:

CH3 O-Na+ + CH3 CH2 Br
-NaBr

CH3 CH2 O CH3

aotYmIvkn CutY³

{]mYanI BÂss¡Â lmsseUpIÄ SN2 {]Xn{]hÀ¯\¯nÂ anI¨ ̂ ew \ÂIp¶p. BbXn 
\mÂ {]mYanI, {XnXob BÂss¡Â {Kq¸pIfpÅ an{inX CuYdpIÄ X¿mdm¡m³ {]mYanI BÂ 
ss¡Â lmsseUpw, {XnXob BÂt¡mIvsskUpw D]tbmKn¡p¶p. AtX kabw {XnXob BÂ 
ss¡Â lmsseUpw {]mYanI  BÂtImIvsskUpw D]tbmKn¡p¶psh¦nÂ hntem]\ {]Xn{]hÀ¯\w 
BtZi {]Xn{]hÀ¯\s¯ adnIS¡pIbpw BÂ¡o\pIÄ e`n¡pIbpw sN¿p¶p. 

H3C C O Na + CH3 Br

2- aossYÂ -2- aotYmIvkn s{]mt¸³

-NaBr
H3C C O

..

.. CH3

CH3

CH3

CH3

CH3

t{_mtam aotY³

{XnXob _yqss«Â t{_mssaUpw tkmUnbw aotYmIvsskUpw D]tbmKn¡pIbmsW¦nÂ, 2- 
aossXÂ s{]m v̧ -1-Cu³ e`n¡p¶p.

  

CH3 O
-

Na+  + CH2 C
α

Br

CH3

CH3

β-
CH2 C

CH3

CH3
+ CH3OH + NaBr

2-aossYÂ s{]m v̧ -1- Cu³

β
H

Hgnhm¡Â

BÂ¡tlmfpIfpsS saYneoIcWw

BÂ¡tlmfns\ ssU BtkmaotY\pambn v̂fqtdm t_mdnIv A¾w (HBF4) DÄt{]cI 
¯nsâ km¶n[y¯nÂ {]hÀ¯n¸n¨mÂ saYnÂ CuYdpIÄ e`n¡p¶p.

CH -CH -OH+CH N CH -CH -O-CH +N3 2 2 2
HBF

3 2 3 2
4

D
 →
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kzbw  ]cntim[n¡pI:
1.	 Xmsg¸dbp¶XnÂ GXv cmk{]hÀ¯\amWv 1-aotYmIvkn-4-ss\t{Sm s_³ko³ \ÂIp¶Xv

a)	4-ss\t{Sm-1-t{_mtams_³ko³ + tkmUnbw aotYmIvsskUv.
b)	4-ss\t{SmtkmUnbw ^ot\mIvsskUv+t{_mtamaotY³

2.	 XmsgX¶n«pÅ kwbpà§sf AhbpsS A¾hocnb¯nsâ ASnØm\¯nÂ {Ias¸Sp¯pI- 
s{]m¸m³1-HmÄ, 2,4,6-ss{Sss\t{Sm^ot\mÄ, 3-ss\t{Sm^ot\mÄ, 3,5-ssUss\t{Sm^o 

t\mÄ, ^ot\mÄ, 4-saYnÂ ^ot\mÄ.

`uXnI KpW§Ä:
CuYdpIÄ {[phobX DÅhbmIp¶p. CuYdpIfpsS Zzn{[ph BLqÀ®w c≠v F¶Xv GIm´ 

tPmSn CeIvt{SmWpIÄ Imcyamb kw`mh\ \ÂIp¶ c≠v {[phob C-O  _Ô\§fpsS shIvSmÀ 
XpIbmWv DZmlcW¯n\v ssU FYnÂ CuYdnsâ Zzn{[ph BLqÀWw 1.18D. BIp¶p. CuYdp 
IfpsS Xnf\ne AtX X³am{X`mcapÅ BÂt¡\pItf¡mÄ Aev]w IqSpXepw BÂ¡tlmfp 
Itf¡mÄ IpdhpamWv. 

kwbpàw X³am{Xm`mcw Xnf\ne

CH3 (CH2)5 CH3

n-sl]vtä³
100.21 371K

CH3 (CH2)4 CH3O

1-aotYmIvkn s]³tâ³
102.17 373K

CH3 (CH2)5 OH

slIvkm³-1-HmÄ
102.16 430K

CuYdpIfnepÅ HmIvknP³ Bäw Pehpambn ssl{UP³ _Ô\w D≠m¡p¶p. AXn\mÂ 

Ah Pe¯nÂ ebn¡p¶p. {[phob, A{[phob embI§fnÂ CuYdpIÄ ebn¡p¶p.

O
R

O

R

H H
O

H H

CuYdpIfpsS cmk{]Xn{]hÀ¯\§Ä:	
1.  \yq¢ntbm kvt\ln BtZi {]Xn{]hÀ¯\§Ä

CuYdpIÄ HBr AsÃ¦nÂ HI  F¶nhbpambn \yq¢ntbm kvt\ln BtZi {]Xn{]hÀ¯ 

\§Ä¡v DÄs¸Sp¶p. HI  bpsS {Inbmtijn HBr  s\¡mÄ IqSpXemWv.

CH -O-CH -CH   +  HI    CH I           +   CH -CH -OH3 2 3 3 3 2
∆ →

C H -O-CH          +  HI       C H -OH   +   6 5 3 6 5 →   CH I
 

3

 AtbmtUm aotY³

aotYmIvkn CutY³ AtbmtUmaotY³ FYt\mÄ

aotYmIvkn s_³ko³ ^ot\mÄ
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{Inbmhn[n:
ss{]adn BÂss¡Â {Kq¸pIfpÅ CuYdpIÄ SN

2  {Inbmhn[nbpw {XnXob BÂss¡Â 
{Kq¸pÅ CuYdpIÄ SN

1  {Inbmhn[nbpw ]men¡p¶p. CuYÀ BZyw t{]m«oIcW¯n\v hnt[b 
amIpIbpw AXn\ptijw lmsseUv B{IaW¯n\v hnt[bamIpIbpw sN¿p¶p. lmsseUv Atbm¬  
CuYÀ HmIvknP\nse Gähpw Ipdhv {]XnØm\w sNbvXn«pÅ ImÀ_¬ Bäs¯ (sÌdnIv XSkw 
Ipdhmb ImÀ_¬) B{Ian¡p¶p.

CH3 O CH2 CH2CH3 + H I CH3 O CH3

H

I-

CH3I + HO CH2 CH3

FYt\mÄAtbmtUm
aotY³

IqSpXÂ Afhv HBr AsÃ¦nÂ HI  D]tbmKn¡pIbmsW¦nÂ e`n¡p¶ BÂ¡tlmfns\ 

BÂss¡Â lmsseUpIfm¡n amäm³ km[n¡pw.
 →CH -CH -OH CH -CH -Br

FYt\mÄ

3 2
A[nI HBr

3 2

 t{_mtam CutY³

kzbw ]cntim[\: 

{XnXob _yqss«Â saYnÂ CuYdns\ Hcp tamÄ HIbpambn {]Xn{]hÀ¯\¯n\v hnt[bam¡pt¼mÄ 

e`n¡p¶ Dev]¶s¯ Xncn¨dnbpI. Cu {]{Inbbnse {Inb hn[nsb FgpXpI. 

kzb HmIvkoIcWw:
A´co£ HmIvknPsâ km¶n[y¯nÂ CuYdpIsf kq£n¡pIbmsW¦nÂ Ah kmh[m\w 

HmIvkoIcW¯n\v hnt[bambn  sslt{Ums]tdmIvsskUpIfpw, ssU BÂss¡Â s]tdmIvssk 

UpIfpw \ÂIp¶p. Ch kvt^mSmßIamWv. C¯c¯nepÅ CuYdpIfpsS A´co£ HmIvknP\pam 

bpÅ kzm`mhnI HmIvkoIcWs¯ kzb HmIvkoIcWw F¶v hnfn¡p¶p.

CH -CH -O-CH -CH CH -CH -O-CH-CH +CH -CH -O-O-CH -�����
O O H

l-CutYmIvkn FYnÂ
sslt{Ums]tdmIvsskUv

2A[nIw O
3 2 2 3 3 2 3 3 2 2 3kmh[m\w

CH
ssUFYnÂ
s]tdmIvsskUvCutYmIvkn CutY³

ssU FYnÂ CuYdpIfpsS Nne {]Xn{]hÀ¯\§Ä.

CCl3CCl2 O CCl2 CCl3
10 Cl2

CH3 CH2 O CH2 CH3
 H2SO4

H2O
2CH3CH2OH

PCl5

2CH3 CH2 Cl

{]Imiw

ZnCl2

CH3 CH2 Cl CH3COOCH2CH3+

CH3COCl

- POCl3

\nÀPeoIrX

t\À¸n¨

BtcmamänI CeIvt{Sm¬ kvt\ln BtZi {]Xn{]hÀ¯\§Ä:
BÂt¡mIvkn {Kq v̧ ( -OR ) HmÀt¯m ]mcm Zniobhpw, BtcmamänIv hebs¯ CeIvt{Sm¬ 

kvt\ln BtZi¯n\mbn Dt¯Pn¸n¡p¶ kz`mhapÅhbpamWv.
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i)	 lmsemP\oIcWw:

DÄt{]cI¯nsâ Akm¶n[y¯n 

epw, AknänIv A¾¯nÂ ebn¸n¨ A\n 

tkmÄ t{_man\oIcW¯n\v hnt[bam 

Ip¶p. Cu {]{InbbnÂ ]mcm kamhb 

hnbmWv {][m\ DÂ]¶ambn e`n¡p 

¶Xv. 

ii) ss\{SoIcWw:
KmV kÄ^yqcnIv BknUnsâ 

bpwss\{SnIv BknUnsâbpw Hcp an{in 

Xhpambn A\ntkmÄ {]hÀ¯n¡p 

t¼mÄ HmÀt¯mss\t{Sm A\ntkmfn 

sâbpw ]mcmss\t{Sm A\ntkmfnsâ 

bpw Hcp an{inXw e`n¡p¶p

iii)	{^oUÂ {Im^väv {]hÀ¯\w:
\nÀPeob AlCl

3
 sâ km¶n[y¯nÂ A\ntkmÄ ^oUÂ {Im v̂äv {]hÀ¯\ hnt[bamIp¶p.

2-aotYmIvkn
sSmfqhn³

(\yq\mwiw)

 AlCl3

AlCl3
++ CH3Cl

CS2

+CH3COCl

OCH3 OCH3

CH3

OCH3

CH3

OCH3

+

OCH3
COCH3

COCH3

OCH3

\nÀPeob

\nÀPeob

4-aotYmIvkn
Akntäm^ot\m¬
(knwl`mKw)

2-aotYmIvkn
Akntäm ^ot\m¬
(\yq\mwiw)

4-aotYmIvkn sSmfqhn³
(knwl`mKw)

CuYdpIfpsS D]tbmK§Ä

ssUFYnÂ CuYdnsâ D]tbmK§Ä

1.	 �ikv{X{InbbnÂ ikv{X{Inbm A\kvsXänIv GPâ v Bbn ssUFYnÂ CuYÀ D]tbmKn¡p¶p.

2.	 �ImÀ_WnI {]Xn{]hÀ¯\§fnepw, thÀXncn¡Â {]{Inbbnepw Hcp \Ã embIambn D]tbmKn¡p¶p.

OCH3

Br2 

o-t{_mtam A\ntamÄ
(\yq\mwiw)

Br

+

OCH3 OCH3
Br

A\ntkmÄ

FYt\mbnIv
A¾¯nÂ

p-t{_mtam A\ntkmÄ
({][m\ DXv]¶w)

OCH3
NO2

p-ss\t{Sm
A\ntkmÄ
(\yq\mwiw)

+

NO2

H2SO4

HNO3

OCH3 OCH3

o-ss\t{Sm
A\ntkmÄ
(knwl`mKw)
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3.	 �UokÂ Kymtkmen³ F©n\pIÄ¡v Bcw` {ZmhIambn CXv D]tbmKn¡p¶p.
4.	 �CXv Hcp d{^nPâmbn D]tbmKn¡p¶p.

A\ntkmfnsâ D]tbmK§Ä

1.	 �kpKÔ hkvXp¡fpsSbpw IoS\min\n s^tdmtamWpIfpsSbpw \nÀ½mW¯n\v apt¶mSn 

bmbn A\ntkmÄ D]tbmKn¡p¶p, 
2.	 �A\ntkmÄ Hcp ^mÀakyq«n¡Â GPâ v Bbn D]tbmKn¡p¶p.

 aqey\nÀ®bw

icnbmb D¯cw sXcsªSp¡pI:

1.	 (x) F¶ BÂ¡tlmÄ hnIvSÀ tabÀ ]cntim[\bnÂ \oe\ndw \ÂIp¶p. 273 K \nepw 1 A´co£ 

aÀ±¯nepw 3.7g 'x' s\ teml tkmUnbhpambn {]hÀ¯n¸n¨mÂ 560anen ssl{UP³ ]pd´Åp¶p.  

F¶mÂ x sâ km[yamb LS\ GXv? 

a) CH3 CH (OH) CH2CH3	 b) CH3 – CH (OH) – CH3

b) CH3  C (OH) (CH3)2		 d) CH3- CH2 –CH (OH) – CH2 – CH3

2.	 Xmsg X¶n«pÅ kwbpà§fnÂ saYnÂ saKv\ojyw t{_mssaUpambn {]hÀ¯n v̈ {XnXob 

BÂ¡tlmÄ Xcp¶Xv GXmWv. 

a) s_³kmÄUnsslUv b) s{]m¸\mbnIv A¾w c) sa¯nÂ s{]m¸t\mtbäv  d)AknämÄUnsslUv

3.	  i) BH3 / THF

ii) H2O2 / OH- 'X'

X GXv 

H3C

H2
C

C
H2

H2
C

CH2

OH

a) b)

H3C
CH

C
H2

H2
C

C
H2

H2
C

CH3

OH

c)

H2C

H2
C

C
H2

H2
C

CH2

OHOH

d) None of these

4.	 CuYn³  A CutY³, -1, 2 - ssUtbmÄ HOCl X →  → . Cu cmk {]hÀ¯\¯nÂ A, X Dw bYm{Iaw 

a) t¢mtdm CutY³, NaOH	 b) FYt\mÄ, H SO2 4

c) 2 – t¢mtdm CuY³ -1-HmÄ, NaHCO3 	d) FYt\mÄ, 2H O

5.	 Xmsg sImSp¯n«pÅhbnÂ iàn IqSnb A¾w GXmWv 

a) 2  - ss\t{Sm^ot\mÄ	 b) 4 – t¢mtdm^ot\mÄ	 c) 4 – ss\t{Sm^ot\mÄ d) 3 – ss\t{Sm^ot\mÄ

6.	 CH2 OH  s\ KmV Con H SO2 4 ,  ambn {]hÀ¯n¸n¨mÂ e`n¡p¶ {][m\ Dev]¶w

ChbnÂ H¶pw AÃ
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CH2

a) b)

CH3

CH3

c) d)

CH3

7.	 ImÀt_mfnIv A¾w F¶Xv 

a) ^ot\mÄ  b) ]nIvdnIv A¾w d) s_³tkmbnIv A¾w d) ^oss\Â AknänIv A¾w

8.	 Xmsg¸dbp¶XnÂ GXpambn ̂ ot\mÄ {]hÀ¯n¨mWv PehntÇjW¯n\v tijw kmenknemÄ 

UnsslUv \ÂIp¶Xv. 

a) ssUt¢mtdm aotY³	 b)ss{St¢mtdm CutY³  c) ss{St¢mtdm aotY³  d) CO2

9.	  →(CH ) - C - CH(OH) CH X3 3 3
KmV H SO2 4  ({][m\ DXv]¶w)

a) (CH )  CCH = CH3 3 2 		 b) (CH )  C = C (CH3 2 3 2)

c) CH  = C(CH )CH  - CH - CH2 3 2 2 3 	 d) CH  = C (CH ) - CH - CH - CH2 3 2 2 3

10.	 H3C CH CH CH CH2

Cl

CH3

CH3

OH  F¶ kwbpà¯nsâ icnbmb IUPAC \maw

a) 4 – t¢mtdm – 2,3 – ssU saYnÂ s]âm³ – 1-HmÄ

b) 2,3 – ssUsaYnÂ – 4- t¢mtdm s]³âm³ -1-HmÄ

c) 2,3,4 – ss{SsaYnÂ – 4- t¢mtdm_yq«m³ -1-ol

d) 4 – t¢mtdm  – 2,3,4 – ss{SsaYnÂ s]âm³ – 1-HmÄ

11.	{]kvXmh\ : ^ot\mfn\v, FYt\mfnt\¡mÄ A¾iàn IqSpXemWv 
	 ImcWw: ^ot\mIvsskUv Atbm¬ A\pcq]oIcW {]Xn`mk¯neqsS ØncX t\Sp¶p

a) {]kvXmh\bpw ImcWhpw icnbmWv, {]kvXmh\bpsS icnbmb hniZoIcWamWv ImcWw. 
b) �{]kvXmh\bpw ImcWhpw icnbmWv, {]kvXmh\bpsS icnbmb hniZoIcWaÃ ImcWw. 
c) {]kvXmh\ icnbmWv, ImcWw sXämWv 
d) {]kvXmh\bpw ImcWhpw sXämWv. 

12.	FYt\mÄ  X Y Z.PCl BÂ¡tlmfnIv KOH H SO /H O
298K

5 2 4 2 → →  →  ‘Z’ F¶Xv 

a) CutY³    b) CutYmIvknCutY³    c) FYnÂ ss_kÄss^äv   d) FYt\mÄ

13.
		

OH
NaH

ONa
CH3 - I

O
CH3

	 Cu cmk{]hÀ¯\¯nsâ Xcw GXmIp¶p 
a) \nÀPeoIcWw		  b) hnÃywk¬ BÂ¡tlmÄ kwtÇjWw 
c) hnÃywk¬ CuYÀ kwtÇjWw d) BÂ¡tlmfnsâ ssl{UP³ \o¡Â {]Xn {]hÀ¯\w 
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14.	t\À¸n¨ A¾¯nsâ km¶n[y¯nÂ sFtkms{]mss¸Â s_³ko\ns\ HmIvkoIcWw sN¿p 

t¼mÄ e`n¡p¶Xv 

a) C H COOH6 5     b) C H COCH6 5 3     c) C H COC H6 5 6 5     d) C H  - OH6 5

15.	{]kvXm\ : CeIvt{Sm¬ kvt\ln BtZi {]Xn{]hÀ¯\§fnÂ s_³ko\nt\¡mÄ ̂ nt\mfn\v  
{Inbmiàn IqSpXemWv 
ImcWw : ^ot\mfnÂ a[yhÀ¯n Dev]¶amb Aco\nbw Atbm¬ A\pcq]oIcW {]Xn`mk 
¯neqsS IqSpXÂ ØncX tXSp¶p. 
a) {]kvXmh\bpw ImcWhpw icnbmWv, {]kvXmh\bpsS icnbmb hniZoIcWamWv ImcWw. 
b) �{]kvXmh\ icnbmWv F¶mÂ {]kvXmh\bpsS icnbmb hniZoIcWaÃ ImcWw. 
c) {]kvXmh\ icnbmWv F¶mÂ ImcWw sXämWv  
d) {]kvXmh\bpw ImcWhpw sXämWv. 

16.	HO CH2 CH2 – OH s\ s]ÀAtbmUnIv A¾hpambn NqSm¡nbmÂ e`n¡p¶Xv 
a) saYt\mbnIv A¾w 	 b) ss¥tbmIvkmÂ 	 c) saY\mÂ	 d) CO2

17.	XmsgX¶n«pÅhbnÂ Hmt«msamss_Â tdUntbädpIfnÂ {]XnioXnImcnbmbn D]tbmKn¡p¶ 

kwbpàw GXv? 
a) saYt\mÄ   b) FYt\mÄ c) \ntbms]³ssäÂ BÂ¡tlmÄ  d) CutY³ -1, 2-ssUtbmÄ 

18.	
 

OH

OH

i) NaOH
ii) CH2I2

O

CH2

O

 
F¶ {]{Inb GXn\v DZmlcWamWv

a) hpUvkv {]Xn{]hÀ¯\w  b) ssk¢nIv {]Xn{]hÀ¯\w  c) hnÃywk¬ kwtÇjWw 

d) tImÄ_v {]Xn{]hÀ¯\w 

19.	C H O3 8 F¶ X³am{Xm kq{XapÅ Hcp tamÄ ImÀ_WnI kwbpàw (A) c≠v tamÄ HI bpambn 

]qÀ®ambpw {]hÀ¯n v̈ X, Y F¶o kwbpà§Ä \ÂIp¶p. Y s\ Peob£mchpambn 

Xnf¸n¡pt¼mÄ Z e`n¡p¶p.Z AtbmtUmt^mw {]{Inbbv¡v D¯cw \ÂIp¶p. F¶mÂ (A) 
F¶ kwbpàw GXmWv 

a) s{]m¸³ – 2-HmÄ  b) s{]m¸m³ -1-HmÄ  c) CutYmIvkn CutY³  d) aotYmIvkn CutY³ 

20.	Xmsg X¶n«pÅ CuYdpIfnÂ NqSm¡nb HI bpambn {]hÀ¯n v̈ saYnÂ BÂ¡tlmÄ Xcp¶Xv 

GXmWv?

 

H3C C O CH3)
3

(a) b) (CH3 )
2

CH CH2 O CH3

)
3

CH2 OCH3 ( CH3
d) CH3 CH2 CH O CH3

CH3

c)

21.	ssUsaYnÂ CuYÀ X¿mdm¡p¶ hnÃywk¬ CuYÀ kwtÇjWw Xmsg X¶n«pÅhbnÂ GXv 

hn`mK¯nÂ DÄs¸Sp¶p.

a) SN1 {]Xn{]hÀ¯\w		 b) SN2 {]Xn{]hÀ¯\w 
c) CeIvt{Sm¬ kvt\lnk¦e\w	 d) CeIvt{Sm¬ kvt\ln BtZi {]Xn{]hÀ¯\w

22.	̂ ot\mÄ \nÀhocy s^dnIv t¢mssdUpambn {]hÀ¯n v̈ \ÂIp¶ \ndw 
a) Nph v̧ \ndw	 b) hbeäv \ndw 	 c) ISpw ]¨ \ndw	 d) \ndclnXw. 
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{lky D¯cw tNmZy§Ä

1.	 1 – aotYmIvkn s{]mt¸\ns\ IqSpXÂ Afhv HI bpambn {]hÀ¯n¸n¨mÂ e`n¡p¶ Dev]¶§Ä 

GsXms¡bmWv. Cu {]{InbbpsS {Inbmhn[n hniZoIcn¡pI. 

2.	 1-CutYmIvkn s{]m v̧-1-Cu\ns\ Hcp tamÄ HI t\mSv {]hÀ¯n¸n¨mÂ e`n¡p¶ DÂ]¶w 

Xncn¨dnbpI

3.	 {KnámÀUv A`nIÀ½w D]tbmKn v̈ Htc Xcw {Kq¸pIfpÅ ZznXob BÂ¡tlmÄ \nÀ½n¡p¶  

{]{InbbnÂ D]tbmKn¡mhp¶ Hcp A`nIÀ½w \nÀt±in¡pI. 

4.	 c≠v tamfpIÄ FYnÂ saKv\ojyw t{_mssaUns\ saYnÂ s_³tkmtbäpambn {]hÀ¯n¸n v̈ 

AXn\p tijw PehntÇjW¯n\v hnt[bam¡pt¼mÄ e`n¡p¶ {][m\ DÂ]¶w FgpXpI. 
5.	 Xmsg¸dbp¶ Hmtcm {]{InbIfnepw 2-saYnÂ _yq«v -2-Cu\ns\ BÂ¡tlmfm¡n amäpt¼mÄ 

e`n¡p¶ {][m\ Dev]¶w FgpXpI. 
(i.)   BknUv DÄt{]cI PekwtbmP\w 	 (ii.)  sslt{Umt_mdoIcWw 
(iii.)  t_bdnsâ A`nIÀ½hpambn sslt{UmIvkneoIcWw

6.	 Xmsg sImSp¯n«phsb AhbpsS Xnf\nebpsS BtcmlW{Ia¯nÂ FgpXn, ImcWw \ÂIpI 
	 (i.)  _yq«m³ – 2- HmÄ, _yq«m³ -1-HmÄ, 2 –saYnÂ s{]m¸m³ -2-HmÄ 
	 (ii.)  s{]m¸m³ -1-HmÄ, s{]m¸m³ -1,2,3-ss{StbmÄ, s{]m¸m³ -1,3 – ssStbmÄ, s{]m¸m³ -2-HmÄ 
7.	 BÂ¡tlmfpIfnse \yq¢ntbm kvt\ln BtZi {]Xn{]hÀ¯\§fnÂ NH ,CH O3 3

-  F¶n 

hsb \yq¢ntbm kvt\lnIfmbn D]tbmKn¡mtam? 

8.	 A¾oIrX ssUt{Imtaäv D]tbmKn v̈ {Xn{Xob BÂ¡tlmfns\ ImÀt_mssWÂ kwbpàam¡n 

amäm³ km[yamtWm. 
9.	 1-^oss\Â FYt\mfns\ A¾w IeÀ¶ KMnO4 ambn {]hÀ¯n¸n¨mÂ F´p kw`hn¡pw.
10.	A¾ DÄt{]cI \nÀPeoIcW¯nÂ FYt\mÄ CuYo\mbn amdp¶ cmk{]hÀ¯\¯nsâ 

{Inbmhn[n FgpXpI. 
11.	Xmsg¡mWp¶hbnÂ \n¶pw ^ot\mÄ X¿mdm¡p¶sX§s\ 

i) t¢mtdms_³ko³ 		  ii) sFtkms{]mss¸Â s_³ko³ 

12.	tImÄ_vkv {]hÀ¯\w hniZam¡pI 
13.	FYt\mfpw 2-saYnÂ s]â³ – 2- Hmfpw {]Xn{]hÀ¯n v̈ 2 – CutYmIvkn -2-saYnÂ s]³tä³ 

e`n¡p¶ hneywk¬ kwtÇjW¯nsâ cmkkaoIcWw FgpXpI 
14.	4- saYnÂ s]â v -2-Cu³-1-HmÄ Xcp¶ BÄUnsslUv, ImÀt_mIvknenIv A¾w FkväÀ 

F¶nhbpsS cmkLS\ FgpXpI. 
15.	saämsadnkw F¶mse v́? 2 aotYmIvkn s{]mt¸\nsâ saämsadpIfpw IUPAC \mahpw cmkLS\

bpw FgpXpI. 
16.	Xmsg¡mWp¶ amä§sf F§s\ km[yam¡mw 

i) s_³sskÂt¢mssdUnÂ \n¶pw s_³sskÂ BÂtlmfntebv¡v 

ii) s_³sskÂ BÂ¡tlmfnÂ \n¶pw s_³tkmbnIv A¾¯ntebv¡v 
17.	Xmsg¡mWp¶ {]Xn{]hÀ¯\§sf ]qÀ¯oIcn¡pI. 
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 → →i) CH - CH - OH A B C3 2
P Br Na3 → Peob NaOH

ii)  →  → →C H - OH A B6 5
Zn CH Cl

\nÀPeob AlCl
A¾oIrX KMnO3

3

4 Cs]mSn

iii)  A\ntkmÄ A B Ct-_yqss«Â t¢mssdUv

AlCl
Cl /FeCL HBr

3

2 3 →  →  →

iv) 
CHOHCH3

CH3

H+

A
i) O3

ii) H2O
B

18.	0.44g tamtWm ssl{UnI BÂ¡tlmfns\ saYnÂ sasKv\ojyw AtbmssUUpambn CuYdnsâ 

km¶n[y¯nÂ ØncXm] aÀ± \nebnÂ tNÀ¡pt¼mÄ 112 cm3 antY³ ]pd´Ås¸Sp¶p. 

AtX BÂ¡tlmÄ PCC bpambn {]hÀ¯n¨mÂ Hcp ImÀt_mssWÂ kwbpàw D≠mIp¶p. 

CXv knÂhÀ ZÀ¸W ]cntim[\¡v D¯cw \ÂIp¶p. F¶mÂ kwbpà¯ns\ Xncn¨dnbpI. 

19.	XmsgX¶n«pÅ {]Xn{]hÀ¯\s¯ ]qÀ¯nbm¡pI 

i)  OH

C6H5COCl

OH-
A B

ss\{SoIcWw

({][m\ DXv]¶w)

ii)  →C H -CHCH(OH)CH(CH )6 5 3 2
KmV H SO2 4

20.	̂ ot\mfns\ s]mSn¨ kn¦pambn {]hÀ¯n¸n v̈ AXn\ptijw {^nUÂ {Im v̂äv BÂss¡eoIc 

W¯n\v s{]mss¸Â t¢mssdUpambn {]hÀ¯n¸n¨mÂ B F¶ kwbpàw e`n¡p¶p B 
HmIvkoIcW¯n\v hnt[bambn C \ÂIp¶p. A,B,C F¶nhsb Xncn¨dnbpI. 

21.	 
CH3MgBr+

O

H3O+
A HBr B

 A,B,C,D F¶nhsb Xncn¨dnªv, cmkkaoIcWw ]qÀ¯nbm¡pI

Mg / 
C

HCHO / H3O+
D

CuYÀ

22.	�XmsgX¶n«pÅhbnÂ X, A F¶o DÂ]¶§Ä GsXms¡bmWv  

AknssäÂt¢mssdUv  →  →X Ai) CH MgBr
ii) H O

KA¾oIrX Cr O3

3
+

2 2 7  

23.	Aknäneo\ns\ n _yqss«Â BÂ¡tlmfm¡n amäp¶Xv F§s\ 

24.	XmsgX¶n«pÅ cmk{]hÀ¯\ {Ia¯nÂ e`n¡p¶ Dev]¶§Ä A,B,X, Y F¶nhsb Xncn¨dnbpI

	

butan - 2- ol
SOCl2 A

Mg
ether

B

X Y

XCu / 573K

25.	�3,3 – ssUsaYnÂ _yq«m³ -2-HmÄ, KmV. 2 4H SO  ambn {]hÀ¯n¡pt¼mÄ sS{SmsaYnÂ 
FYneo³ {][m\ DÂ]¶ambn e`n¡p¶p. tbmPn¨ {Inbmhn[n FgpXpI

({][m\ DXv]¶w)

CuYÀ
_yq«m³ -2- HmÄ
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R - CH = CH2

R - CH = CH2

R - CHO

R - C -Cl

O

R - COOH
R - COO - R'

HCHO

H2O/H+

H2O2

B2H6

H2O2/H2O

H2/PI

LiAlH4

N2/H2

Na+C2H5OH

i)LiAlH4

i) Rmgx

R - OH

R - ONa +

R - O - C - R' + H2O

O

R - O - C - R' + H2O

O

R - O - C - R' 

O

R - X + H2O

R - Cl

R - O - R

RCHO RCOOH

R - CHO

R - CHO

Na

R'COOH

R'COCl

R'COOCOR'

R3MgBr

ZnCl2

HX

PCl5/PCl3 / SOCl2

H2SO4

HmIvkoIcWw

H+/K2Cr2O7

PCC

DMSO

Cu/573K

amÀtImWnt¡mhv kwtbmP\w

ii) H2O / H+

ii) H2O  

Xbmdm¡p¶Xn\v

 R - CHO

R RC

O

R
3
 - H + MgBr (OR)

443K

413k

R - C -R

( BÂ¡tlmÄ)

( BÂ¡tlmÄ)

O

R - C -R ( BÂ¡tlmÄ)

O

( BÂ¡tlmÄ)

30

BânamÀt¡mWnt¡mhv
kwtbmP\w

BÂ¡tlmÄ

BÂ¡tlmÄ

BÂ¡tlmÄ

\nÀPeoIrX

(km[mcW Xm] \nebnÂ 
BÂ¡tlmfpIÄ 
{]hÀ¯n¡p¶nÃ)

BÂ¡o³KmV

BÂ¡tlmfpIÄ
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]T\ e£y§Ä 
Cu bqWnäv ]Tn¨ tijw hnZymÀ°n¡v

	� �ImÀt_mssWÂ kwbpà§fpsS X¿mdm 

¡ensâ {][m\ coXnIfpw {]Xn{]hÀ¯ 

\§fpw hnhcn¡mw

	� �ImÀt_mssWÂ kwbpà§fpsS \yq¢n 

tbm^nenIv k¦e\ {]Xn{]hÀ¯\¯n 

sâ {]hÀ¯\hn[w (sa¡m\nkw) hniZo 

Icn¡mw

	� �ImÀt_mIvknen¡¾§fptSbpw AhbpsS 

hypÂ]¶§fptSbpw X¿mdm¡epw cmk 

{]Xn {]hÀ¯\§fpw hnhcn¡mw.

	� �BÂUnsslUpIÄ, IotämWpIÄ, ImÀ 

t_mIvknen¡¾§Ä F¶nhbpsS D]tbm 

K§Ä ]«nI cq]¯nem¡mw.

ImÀt_mssWÂ 

kwbpà§fpw ImÀt_m 

IvknenIv A¾§fpw

bqWnäv

12

AtUmÄ^vthm¬ s_bÀ

AtUmÄ v̂ thm¬ s_bÀ, PÀ½³ 

ckX{´ KthjI³ C³UntKmsb 

(1880) Ir{Xnaambn \nÀ½n¡pIbpw AXn 

sâ LS\bv¡v kq{Xw \ÂIpIbpw 

sNbvXp (1883). 1905 Â ckX{´¯n 

\pÅ t\m_Â k½m\w At±l¯n\v 

e`n¨p. Xmeo³ Nmb§Ä Is≠¯nb 

Xpw bqdn¡¾ hypXv]¶§Ä (sUenth 

äohpIÄ), t]mfn Askäneo\pIÄ, 

HmIvtkmWnbw ehW§Ä F¶nh 

sb¡pdn¨pÅ At\zjWhpamWv s_

bdnsâ \nch[n t\«§fnÂ {it² 

bambXv At±lw Is≠¯nb bqdn¡ 

¾¯nsâ Hcp hypXv]¶amWv _mÀ_n 

äyqdn¡¾w. CXv _mÀ_näyqtdävkv F¶ 

dnbs¸Sp¶ sktUäohv ln]vt\m«nIv 

acp¶pIfpsS amXr kwbpàamWv.

XII Std - Unit 12 Chemistry Vol-2 Malayalam.indd   145XII Std - Unit 12 Chemistry Vol-2 Malayalam.indd   145 3/1/2023   5:14:52 PM3/1/2023   5:14:52 PM



146

BapJw

	 \½psS ssZwZn\w PohnX¯nÂ C

O
 {Kq v̧ AS§nb At\Iw ssPh kwbpà§sf \ap¡p 

ImWmw. kky§fnepw P´p¡fnepw ImWs¸Sp¶ t{]m«o³, ImÀt_msslt{Uäv t]mepÅ ssPh 

X³am{XIfnÂ ImÀt_mssWÂ {Kq v̧ D≠v. D]m]Nb {]{InbbnÂ Ah {][m\ ]¦v hln¡p¶p. 
DZmlcWambn hnäman³ B bnÂ \n¶v hypXv]mZn¸n¡p¶ ]ndntUmIvkmÂ F¶ BÂUnsslUv 
Hcp tIm F³sskambn {]hÀ¯n¡p¶p. XpWn¯c§Ä, ¹mkvänIv, acp¶v F¶nhbpsS {]
[m\LSI§fmWv ImÀt_mssWÂ kwbpà§Ä. DZmlcW¯n\v t^mÀamÂUnsslUv 
t_¡seänsâ \nÀ½mW¯n\v D]tbmKn¡p¶p.  ]\nIpdbv¡m³ D]tbmKn¡p¶ ]mcskätamÄ 
(P AkänteäUv Aant\m^nt\mÄ) F¶ acp¶nÂ ImÀt_mssWÂ {Kq v̧ AS§nbncn¡p¶p. Cu 
bqWnänÂ BÂUnsslUpIÄ, IotämWpIÄ, ImÀt_mIvknen¡¾§Ä F¶nhbpsS X¿mdm¡Â, 
KpW§Ä, D]tbmK§Ä F¶nh \½Ä ]Tn¡pw. 

12.1 BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw \maIcWw

XI mw ¢mÊnÂ ssPh kwbpà§fpsS IUPAC k{¼Zmbs¯ ASnØm\am¡nb \maIcW 

coXn \½Ä ]Tn¨n«p≠v. C\n¸dbp¶ kwbpà§Ä¡v t]cnSp¶Xn\v \nba§Ä {]tbmKn¡mw.

kwbpàw (s]mXphmb t]cv 

LS\mkq{Xw, IUPAC t]cv)

IUPAC \maw

Øm\kwJy 

tbmsS D]kÀ¤w 

({]o^nIvkv)

auenI 

LSIw 

(dq«v)

{]mYanI 

{]Xybw 

(k^nIvkv)

ZznXob 

{]Xybw

t^mÀamÂ UnsslUv

H – CHO

saY\mÂ

– saXv B³ BÂ

AkämÂUnsslUv

CH3 – CHO

FY\mÂ

– FXv B³ BÂ

At{Imen³

CH2 = CH – CHO
s{]m v̧ – 2- C\mÂ

– s{]m v̧ 2-C³ BÂ

t{Imt«mWmÂUnsslUv

CH3 – CH = CH – CHO
_yq«v– 2 – C\mÂ

– _yq«v 2-C³ BÂ

¥nkdmÂUnsslUv
HO CH2 CH CHO

OH

2, 3 – ssUsslt{UmIvkn  

s{]m¸\mÂ

2, 3 ssU 

sslt{UmIvkn
s{]m]v B³ BÂ
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s_³kmÂUnsslUv
CHO

^nss\ÂsaY\mÂ

^nss\Â saYv B³ BÂ

Aktäm¬/ssUsaYnÂ Iotäm¬

CH3 – CO – CH3
s{]m¸t\m¬

– s{]m]v B³ BÂ

saknssäÂ HmIvsskUv

(CH3)2C = CHCOCH3

4 – saYnÂs]â v-3-C³-2-Hm¬

4 – saYnÂ s]â v 3-Cu³ 2-Hm¬

saYnÂ^nss\Â Iotäm¬
C6H5 C CH3

O
Aktäm^nt\m¬ (PIN)* 

1-^nss\Â FtY³-1-Hm¬

1-^nss\Â FYv B³ 1-Hm¬

ssU^nss\Â Iotäm¬
C6H5 C C6H5

O

s_³tkm^nt\m¬ (PIN)*
ssU^nss\Â saYt\m¬

ssU^nss\Â saYv B³ Hm¬

CH3 CH2 C CH2

O

CHO

3 - HmIvtkms]â\mÂ

3 - HmIvtkm s]â v B³ BÂ

C H

COOH

O

2 – t^mÀssaÂs_³tkmbn¡¾w

2 – t^mÀssaÂ s_³kv - Hmbn¡¾w

CH3

O

3 -saYnÂsskt¢ms]â v–2,4- 
ssUCu³-1-Hm¬

3 -saYnÂ
sskt¢m 

s]â v
2, 4 ssU 

Cu³
1-Hm¬ 

* PIN– IUPAC \ma¯n\mWv ap³KW\
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 kzbw hnebncp¯pI

i)	 C\n¸dbp¶ kwbpà¯n\v IUPAC \maw FgpXpI 

i) CH3 CHO
ii) (CH3)2 C = CHCOCH3

iii)

O

iv ) (CH3)2 C (OH) CH2 CHO

ii)  C H O5 10  F¶ X³am{Xm kq{X¯mÂ {]Xn\n[oIcn¡mhp¶ IotämWn\v km[yamb FÃm 
LS\m]camb sFtkmadpIfpw Øm\ob sFtkmadpIfpw FgpXpI.

12.2 ImÀt_mssWÂ {Kq¸nsâ LS\ 

ImÀt_mssWÂ ImÀ_Wn\v 
O

C
 sp

2  k¦cWw \S¶n«p≠v. ImÀ_¬ HmIvknP³ 

_Ô\w BÂ¡o\pIfnse ImÀ_¬ ImÀ_¬ Zzn_Ô\¯n\v kam\amWv. ImÀt_mssWÂ ImÀ 

_¬ AhbpsS aq¶v sp2  k¦cW HmÀ_näepIÄ D]tbmKn v̈ aq¶v ' σ ' _Ô\§Ä D≠m¡p¶p.  
knKva_Ô\§fnsem¶v HmIvknP\pambn aäv cs≠®w ssl{UP³, ImÀ_¬ F¶nhbpambn  
(BÂUnsslUpIfnÂ) AsÃ¦nÂ c≠p ImÀ_WpIfpambn (IotämWpIfnÂ) cq]w sImÅp¶p.  
Nn{Xw (12.1). Â ImWn¨ncn¡p¶Xp t]mse aq¶v ' σ ' _ÔnX AWp¡fpw HtcXe¯nemWv 
ØnXnsN¿p¶Xv. ImÀ_Wnsâ \memas¯ kwtbmPIXm CeIvt{Sm¬ AXnsâ k¦cWw sN¿m¯ 
‘2p’ HmÀ_näenÂ Ahtijn¡p¶p, AXv Xe¯n\v ew_ambn ØnXn sN¿p¶p. CXv HmIvknP\nse 
2p HmÀ_näepambn HmhÀem v̧ sNbvXv Hcp ImÀ_¬ HmIvknP³ _Ô\w cq]s¸Sp¶p.HmIvknP³ 
AWphnÂ _Ô\¯nÂ GÀs¸Sm¯ c≠p tPmUn CeIvt{SmWpIfp≠v. Ah AXnsâ tijn¡p¶ 
c≠v p  HmÀ_näepIfnÂ \nesImÅp¶p. c≠mas¯ Gähpw IqSpXÂ CeIvt{Sms\Käohv Bäamb 
HmIvknP³ ImÀ_Wn\pw HmIvknP\pw CSbv¡pÅ ]¦nSs¸« CeIvt{Sm¬ tPmUnsb X¶nte¡v 
BIÀjn¡p¶p. AXn\mÂ _Ô\w [phobw (t]mfmÀ) BIp¶p. Cu {[phWw (t]mfssdtkj³) 
BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw {]Xn {]hÀ¯\§Ä¡v ImcWamIp¶p. 

R

R
C O

R

R
C+ O :

C120°
�

�

�

�

�
O C O C120°

120°

120°

O

Nn{Xw 12.1 ImÀt_mssWÂ {Kq¸nsâ LS\
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12.3 BÂUnsslUpIfpw IotämWpIfpw X¿mdm¡p¶Xn\pÅ s]mXphmb coXnIÄ 
A. BÂUnsslUpIfpw IotämWpIfpw X¿mdm¡Â

1.)	BÂ¡tlmfpIfpsS HmIvkoIcWhpw cmkXzcI\ntcmIvkoIcWhpw 
{]mYanI BÂ¡tlmfnsâ HmIvkoIcWw BÂUnsslUpIfpw ZznXob BÂ¡tlmÄ Iotäm 

Wpw \ÂIp¶psh¶v \½Ä CXn\Iw a\Ênem¡nbn«p≠v. A¾w IeÀ¶ Na Cr O  KMnO  PCC2 2 7 4, ,  
F¶nh HmIvkoIcW¯n\pÅ HmIvknssUknwKv GPâpIfmbn D]tbmKn¡p¶p. PCC D]tbmKn 
¨pÅ HmIvkoIcWw BÂUnsslUpIsf \ÂIp¶p. aäv HmIvknssUknwKv  GPâpIÄ BÂUn 
sslUpIsf/IotämWpIsf ho≠pw HmIvkoIcn v̈ ImÀt_mIvknen¡¾§fm¡n amäp¶p. (bqWnäv 

\¼À 11 BÂ¡tlmfpIfpsS HmIvkoIcWw ImWpI)

Cu, Ag,  t]mepÅ I\¯ teml cmkXzcI¯neqsS BÂ¡tlmfpIfpsS _mjv]w 
sNep¯pt¼mÄ BÂ¡tlmfpIÄ BÂUnsslUpIsfbpw IotämWpIsfbpw \ÂIp¶p. (bqWnäv 
\¼À - 11 BÂ¡tlmfpIfpsS cmkXzcI Unssl{UPt\j³ ImWpI)

2.) BÂ¡o\pIfpsS HmtkmtWmenknkv 
BÂ¡o\pIfpsS dnUIväohv Hmtkmt\menknkv BÂUnsslUpIfpw IotämWpIfpw \ÂIp¶p 

sh¶v \½Ä XI Ìm³tUÀUnÂ ]Tn¨n«p≠v. 
BÂ¡o\pIÄ HmtkmWpambn {]Xn{]hÀ¯n v̈ HmtkmssWUmbn amdp¶p, CXv kn¦v, Pew F¶nh 

D]tbmKn v̈ ]nfÀ¡pt¼mÄ BÂUnsslUpIfpw IotämWpIfpw e`n¡p¶p. kn¦v s]mSn cq]w sIm≠ 

H2O2 s\ \o¡w sN¿p¶p. AÃm¯]£w BÂUnsslUpIÄ/IotämWpIÄ ho≠pw HmIvkoIcn¡s¸Smw.

CH3 CH = CH CH3 + O3 2 CH3 CHO

O

O O

Zn / H2O
CH3 CH CH CH3 + H2 2O

_yq«v -2- Cu³
FY\mÂ

CH3    CH = C    CH3 + O3 CH3   CHO + CH3   C    CH3

O

Zn / H2O
O

O O

CH3

CH3   CH         C    CH3

CH3

+ H2 2O

s{]m¸t\m¬

2- saYnÂ _yq«v -2- Cu³ FY\mÂ 

A{K`mK¯pÅ (sSÀan\Â) Hfn^o\pIÄ t^mÀamÂUnsslUns\ Dev]¶§fnÂ H¶mbn \ÂIp¶p.

kzbw hnebncp¯pI - 1
C\n¸dbp¶ BÂ¡o\pIsf dnUIväohv HmtkmtWmenknkn\v hnt[bam¡pt¼mÄ F´p kw`hn¡pw

1) s{]m¸o³      2) 1 – _yq«o³      3) sFtkm_yq«neo³

3. BÂss¡\pIfpsS PekwtbmP\w 
40% t\À¯kÄ^yqcn¡¾w, 1% HgSO4  F¶nhbpsS km¶n²y¯nÂ BÂss¡\pIsf 

PekwtbmP\w (sslt{Uj³) sN¿pt¼mÄ A\p_Ô BÂUnsslUpIÄ/IotämWpIÄ \
ÂIp¶psh¶v XI mw \nehmc¯nÂ \½Ä ]Tn¨n«p≠v. 
a) Akäneo³ PekwtbmP\¯n\p hnt[bambn AkämÂUnsslUns\ \ÂIp¶p

HC CH + H    OH H   C = C    OHHgSO4
H2SO4 FY\mÂ

H H
CH3    CHO

CussY³ Cut\mÄ

sFtkma

ssdtkj³
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b) �Akäneo³ HgnsIbpÅ BÂss¡\pIfpsS PekwtbmP\w (sslt{Uj³) 

IotämWpIsf \ÂIp¶p

 

CH3    C CH + H    OH CH3   C = CH2
HgSO4
H2SO4

OH O

CH3    C    CH3
s{]m¸t\m¬

s{]m]v 1-1 sF³ Cut\mÄ

sFtkma
ssdtkj³

4. ImÀts_mIvknen¡¾§fpsS ImÂknbw ehW§fnÂ \n¶v

ImÀt_mIvknen¡¾§fpsS ImÂknbw ehW§sf ipjvItkzZ\w sNbvXv BÂUnssl 

UpIfpw IotämWpIfpw X¿mdm¡mw.

a)	 ImÀt_mIvknen¡¾¯nsâ ImÂknbw ehWw, ImÂknbw t^mÀtaäv F¶nhbpsS an{inXs¯ 

ipjvItkzZ\w sN¿pt¼mÄ BÂUnsslUpIÄ e`n¡p¶p.

Ca H   C   H + CaCO3

O

O

O

saY\mÂ

H   C    O

H    C     O

ImÂknbw saYt\mtbäv

ipjvItkzZ\w

Ca + Ca

O

O

O

O

2 CH3    C     H + 2CaCO3

OCH3    C    O

CH3    C    O O    C   H

O    C   H

FY\mÂ

ImÂknbw
FYt\mtbäv

ImÂknbw saYt\mtbäv

ipjvItkzZ\w

b)	 (t^mÀan¡¾w HgnsI) ImÀt_mIvknen¡¾¯nsâ ImÂknbw ehWs¯ ipjvI tkzZ\w sN¿p  

t¼mÄ A\pcq]y (kna{Sn¡Â) IotämWpIÄ e`n¡p¶p

O

O

CH3 C CH3 + CaCO3

O

Ca
CH3 C O

CH3 C O s{]m¸t\m¬

ImÂknbw FYt\mtbäv

ipjvItkzZ\w
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B. BÂUnsslUpIÄ X¿mdm¡Â 
1) tdmsk³a≠v \ntcmIvkoIcWw 
a)	 t_cnbw kÄt^äv ]n´pWbv¡p¶ ]tÃUnb¯nsâ km¶n²y¯nÂ A¾t¢mssdUnsâ ssl{UP 

\oIcWw hgn BÂUnsslUpIÄ X¿mdm¡mw. Cu {]Xn{]hÀ¯\s¯ tdmsk³a≠v \ntcmIvko 
IcWw (dnU£³) F¶pw hnfn¡p¶p.

DZmlcWw

CH3    C    Cl + H2 CH3    C     H + HCl

O O
Pd/ BaSO4

AkämÂUnsslUvAkssäÂ t¢mssdUv

Cu {]Xn{]hÀ¯\¯nÂ ]tÃUnbw cmkXzcI¯nsâ cmkXzcI hnjambn t_cnbw kÄt^äv  

{]hÀ¯n¡p¶p. AXn\mÂ BÂUnsslUv ho≠pw \ntcmIvkoIcn v̈ BÂ¡tlmfmbn amdp¶nÃ.

t^mÀamÂUnsslUpw IotämWpIfpw Cu coXnbnÂ X¿mdm¡m³ km[yaÃ.

2. Ìo^sâ {]Xn{]hÀ¯\w 

SnCl / HCl2 , D]tbmKn v̈ BÂss¡Â kbss\UpIsf \ntcmIvkoIcn¡pt¼mÄ Cssa\pIÄ  

D≠mIp¶p. Chsb PehntÇjWw sN¿pt¼mÄ A\p_Ô BÂUnsslUv e`n¡p¶p. 
+

32 H OSnCl /HCl
3 3 3(H)CH   C N CH    CH=NH CH    CHO� ����� ���� + NH3

3. kbss\UpIfpsS XncsªSp¯pÅ \ntcmIvkoIcWw 
ssUsFtkm_yqss«Â Aepan\nbw sslss{UUv (DIBAL –H) BÂss¡Â kbss\UpIsf 

XncsªSp v̄ \ntcmIvkoIcWw sN¿pt¼mÄ Cssa\pIÄ D≠mIp¶p. Chsb PehntÇjWw 
sN¿pt¼mÄ BÂUnsslUv e`n¡p¶p. 

DZmlcWw

CH3 CH CH CH2 CNCH2
i)  AlH 2

ii) H2O
CH3 CH CH CH2 CHOCH2

slIvkv -4- Cu\mÂslIvkv -4- Cu³ ss\ss{SÂ

(sFtkm_yqss«Â)

C) s_³kmÂUnsslUv X¿mdm¡Â

1.	 sSmfyq³, AXnsâ hypXv]¶§fpw KMnO4  t]mepÅ iàamb HmIvknssUknwKv GPâpIÄ 
D]tbmKn v̈ HmIvkoIcWw sN¿pt¼mÄ ]mÀiz irwJe HmIvkoIcn v̈ s_³tkmbn¡¾w 

D≠mIp¶p. 
t{ImssaÂ t¢mssdUns\ HmIvknssUknwKv GPâmbn D]tbmKn¡pt¼mÄ sSmfyq³ s_³kmÂ 

UnsslUns\ \ÂIp¶p. Cu {]Xn{]hÀ¯\s¯ FämÀUv {]Xn{]hÀ¯\w F¶p ]dbp¶p. Cu 

{]Xn {]hÀ¯\¯n\v AkänIv A¬sslss{UUv CrO3 F¶nhbpw D]tbmKn¡mw. 

CH3

+ CrO2Cl2
CS2

CH (OCr(OH)Cl2 2)

H3O+

CHO

s_³kmÂUnsslUvsaYnÂ s_³ko³
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sSmfyq\ns\ t{ImanIv HmIvsskUv D]tbmKn v̈ HmIvkoIcWw sN¿pt¼mÄ s_³knenUo³ 

ssU Aktääv e`n¡p¶p. CXns\ PehntÇjWw sN¿pt¼mÄ s_³kmÂUnsslUv e`n¡p¶p. 

2) KmäÀam³ tIm¨v {]Xn{]hÀ¯\w 
Cu {]Xn{]hÀ¯\w {^oUÂ {Im v̂äv Assktej³ {]Xn{]hÀ¯\¯nsâ Hcp hIt`ZamWv. 

Cu coXnbnÂ ImÀ_¬ tamtWmIvsskUpw, HCl Dw {]Xn{]hÀ¯n v̈ Hcp a[yas¯ \ÂIp¶p, 

CXv t^mÀssaÂ t¢mssdUns\t¸mse {]hÀ¯n¡p¶p. 

CO, HCl

AlCl3 / CuCl

CHO

3)	 sSmfyq\nÂ \n¶v s_³kmÂUnsslUnsâ \nÀ½mWw

	 sSmfyq\nsâ ]mÀizirwJem t¢mdnt\j³ s_³kmÂ t¢mssdUns\ \ÂIp¶p, CXns\ 

PehntÇjWw sN¿pt¼mÄ s_³kmÂUnsslUv D≠mIp¶p.

CH3

s_³kmÂUnsslUv

Cl2 / h�

CHCl2
H2O

373 K

CHO

sSmfyq³ s_³kmÂ t¢mssdUv

s_³kmÂUnsslUv \nÀ½n¡p¶Xn\pÅ hmWnPy]camb coXnbmWnXv.

D) IotämWpIfpsS X¿mdm¡Â

1) A¾t¢mssdUns\ ssU BÂss¡Â ImUvanbhpambn {]Xn{]hÀ¯n¸n v̈ IotämWpIÄ X¿mdm¡mw.

DZmlcWw

CH3 C Cl + Cl C CH3 2CH3 C CH3 + CdCl2

O O O

Cd

H3C CH3

Aktäm¬AkssäÂ
t¢mssdUv

ssUsaYnÂ ImUvanbw

2)	 ^nss\Â IotämWpIÄ X¿mdm¡Â 
    {^oUÂ {Im^väv Assktej³ 

BÂss¡Â AsscÂ IotämWpIÄ AsÃ¦nÂ ssU AsscÂ IotämWpIÄ X¿mdm¡p¶Xn 
\pÅ anI¨ amÀ¤amWnXv. s_³ko³, Dt¯PnX s_³ko³ hypXv]¶§Ä F¶nh D]tbmKn¨mÂ 

am{Xta Cu {]Xn{]hÀ¯\w hnPbn¡pIbpÅq. 
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DZmlcWw

CH3 C Cl +
 AlCl3

CO CH3

O Aktäm^nt\m¬s_³ko³

AkssäÂt¢mssdUv

C6H5 C Cl +
 AlCl3

CO C6H5

O s_³tkm^nt\m¬
s_³tkmbnÂ

t¢mssdUv

s_³ko³

12.4 BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw `uXnIKpW§Ä 
1.	 `uXnImhØ: km[mcW Xm]\nebnÂ t^mÀamÂUnsslUv Hcp hmXIhpw AkämÂUnsslUv 

Hcp_mjv]ioeapÅ {ZmhIhpamWv. C11 hscbpÅ asäÃm BÂUnsslUpIfpw IotämWpIfpw 
\ndanÃm¯ hmXI§fmWv, IqSpXÂ ImÀ_¬ AWp¡Ä DÅh Jc§fmWv.

2.	 Xnf\neIÄ

XmcXtay\ X¯peyamb X³am{Xm {Zhyam\apÅ sslt{Um ImÀ_WpIÄ, CuYdpIÄ F¶nh 
tbmSv XmcXayw sN¿pt¼mÄ BÂUnsslUpIÄ¡pw IotämWpIÄ¡pw DbÀ¶ Xnf\nebmWpÅXv. 
Zzn{[ph Zzn{[ph BIÀjW§fnÂ \n¶p≠mIp¶ BÂUnsslUpIfnsebpw IotämWpIfnsebpw 
ZpÀ_eamb kwtbmP\amWv CXn\v ImcWw.

C =  O C =  O C =  O
δ δ δ δδ δ

Cu {Zn{[ph {Zn{[ph BIÀjW§Ä X³am{XIÄ¡nSbnepÅ H-_Ô\t¯¡mÄ ZpÀ_eamWv  
BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw Xnf\ne X³am{XIÄ¡nSbnÂ ssl{UP³ _Ô\
apÅ A\p_Ô BÂ¡tlmfpIÄ, ImÀt_mIvknen¡¾§Ä F¶nhtb¡mÄ hfsc IpdhmWv. 

kwbpàw
X³am{Xm 

{Zhyam\w

Xnf\ne 
(K)

kwbpàw
X³am{X 

{Zhyam\w

Xnf\ne 
(K)

CH3 CH2( )
3 CH3

Pentanes]tâ³
72 309

CH3CH2COCH3

butan - 2- one_yqt«³ 2 Hm¬
72 353

CH3 CH2( )
2 CHO

butanal_yq«\mÂ
72 349 CH3CH2COOH

Propanoicacids{]m¸t\mbn¡¾w
74 414

CH3 CH2( )
3OH

butanol_yq«t\mÄ
74 391
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3.  tebXzw
t^mÀamÂUnsslUv, AkämÂUnsslUv, Aktäm¬ t]mepÅ BÂUnsslUpIfpsSbpw 

IotämWpIfpsSbpw Xmgv¶ AwK§Ä Ah Pehpambn ssl{UP³ _Ô\w D≠m¡p¶Xn\mÂ 
FÃm A\p]mX¯nepw Pehpambn Iecp¶p.

BÂss¡Â irwJebpsS \ofw hÀ²n¡pt¼mÄ BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw 
tebXzw Ip¯s\ Ipdbp¶p.

C 
=
  O

R

R
H

      
H O  =  C

R

R

O

4.  Zzn{[phob BLqÀ®w:
BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw ImÀt_mssWÂ {Kq¸nse ImÀ_Wn\pw HmIvknP 

\pw CSbnÂ Zzn_Ô\w AS§nbncn¡p¶p. HmIvknP³ ImÀ_Wnt\¡mÄ IqSpXÂ CeIvt{Sms\Käohv  
BWv. CXv ]¦nSs¸« CeIvt{Sm¬ tPmUnsb BIÀjn¡p¶Xn\mÂ ImÀt_mssWÂ {Kq v̧ {[phobambn  

amdp¶p. AXn\mÂ BÂUnsslUpIÄ¡pw IotämWpIÄ¡pw DbÀ¶ Zzn{[phob BLqÀ®w D≠v.

C O
� �

12.5 BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw cmkKpW§Ä

A) \yq¢ntbm^nenIv kwtbmP\ {]Xn{]hÀ¯\§Ä 
Cu {]Xn{]hÀ¯\w BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw hfsc km[mcWamb {]Xn 

{]hÀ¯\amWv. ImÀt_mssWÂ ImÀ_¬ Hcp sNdnb AfhnepÅ t]mknäohv NmÀÖv hln¡p¶p. 
CN

−  t]mepÅ \yq¢ntbmss^en\v ImÀt_mssWÂ ImÀ_Wns\ B{Ian¡m\pw AXnsâ GItPmUn  

D]tbmKn v̈ Hcp ]pXnb ImÀ_¬þ\yq¢ntbm ss^Â ' σ ' _Ô\w cq]oIcn¡m\pw Ignbpw. AtX  
kabw ImÀ_¬þHmIvknP³ Zzn_Ô\¯nepÅ c≠p CeIvt{SmWpIÄ Gähpw IqSpXÂ CeIv 
t{Sms\Käohv HmIvknP³ AWphnte¡v \o§p¶p. CXv Hcp BÂt¡mIvsskUv Atbm¬ cq]oIcW 

¯n\v ImcWamIp¶p. Cu {]{InbbnÂ ImÀ_Wnsâ k¦cWw sp  to sp2 3 Â \n¶v sp  to sp2 3  te¡v amdp¶p. 

R
C O

R

sp2 k¦cWw \S¶ ImÀ_¬

sp3 k¦cWw \S¶ ImÀ_¬ 
sS{Smsl{UÂ BÂt¡mIv

sskUv Atbm¬

Nu
R

C

Nu

O

R

sS{Smsl{UÂ a[yaw shÅtam Hcp A¾tam D]tbmKn v̈ t{]mt«mWoIcWw sN¿pt¼mÄ 
BÄ¡tlmÄ D≠mIp¶p. 

R
C

Nu

O

R

H

R
C

Nu

OH

R

s]mXpth +I BÂss¡Â {Kq¸pIfpsSsÌdnIv ^ew F¶nh ImcWw \yq¢ntbm^nenIv, 
kwtbmP\{]Xn{]hÀ¯\§fnÂ IotämWpItf¡mÄ BÂUnsslUpIÄ IqSpXÂ ]s¦Sp¡p¶p.
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DZmlcW§Ä

1) HCN Iq«nt¨À¡Â

ImÀt_mssWÂ ImÀ_Wn³taepÅ CN− sâ B{IaWs¯ XpSÀ¶pÅ t{]mt«mWoIcW 

¯mÂ kbt\mssl{Un\pIÄ D≠mIp¶p. 

C O

H3C

H
H3C

C

CN

O

H
H3C

C

CN

OH

H

CN H

2-sslt{UmIvkn
s{]mt¸³ ss\ss{SÂ
(AkämÂ UnsslUv
kbt\mssl{Un³)

FY\mÂ
(AkämÂUnsslUv) sS{Smsl{UÂ

a[yaw

kbt\mssl{Un\pIsf A¾ PehntÇjW¯neqsS sslt{UmIvkn A¾am¡n amämw. kbt\m 

ssl{Un\pIsf \ntcmIvkoIcn¡pt¼mÄ sslt{UmIvkn Aao\pIsf \ÂIp¶p.

2) NaHSO3 Iq«nt¨À¡Â

C O

H3C

H3C

OSO2 H t{]mt«m¬ amäw

H3C H3C
O

OSO2 Na

CH3

Aktäm¬
(s{]m¸t\m¬)

H3C
C

OH

OSO2 H

C

ss_kÀss^äv
kwtbmP\ kwbpàw

Cu {]Xn{]hÀ¯\w ImÀt_mssWÂ kwbpàs¯ thÀXncn¡p¶Xn\pw ip²oIcn¡p¶Xn\p 
apÅ {]tbmKw Is≠¯p¶p. ss_kÄss^äv kwtbmP\kwbpàwshÅ¯nÂ ebn¡p¶XmWv, 

emb\ntbmSv J\nP A¾w tNÀ v̄ ImÀt_mssWÂ kwbpà§sf ]p\cpÂ¸mZn¸n¡mw. 

3) BÂ¡tlmÄ tNÀ¡Â 

A¾ cmkXzcI¯nsâ km¶n²y¯nÂ BÂUnsslUpIÄ/IotämWpItfmSv 2 ka`mKw 

(CIznhmeâ v) BÂ¡tlmÄ tNÀ¡pt¼mÄ AkämepIÄ D≠mIp¶p. 

DZmlcWw 

HCl sâ km¶n²y¯nÂ AkämÂUnsslUnt\mSv 2 ka`mKw saYt\mÄ tNÀ¡pt¼mÄ 1,1, 
- ssUsatYmIvkn CutY³ e`n¡p¶p. 

C O

H3C

H

2 CH3 OH
HCl

H3C CH
OCH3

OCH3

1,1- ssUsamtYmIvkn CutY³
(AkämÂUnsslUv ssUsaYnÂ AkämÂ)

FYt\mÂ
(AkämÂUnsslUv)
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{]hÀ¯\hn[w (sa¡m\nkw)

H3C H
C

O H Cl

H3C H
C

O
H

H O CH3

H3C
C

O

H

O

H

H

H3C

H2O

H3C
C

O

OCH3

H

H

H Cl -Cl

H3C
C

O

OCH
3

H

HH

H3C H
C

O
CH3

H3C O H

H3C
C

O

OCH3

H

CH3H

-H3O+

+

H3C
C

O

OCH3

H

CH3

H2O

-H3O+

4) AtamWnbbpw AXnsâ hypXv]¶§fpw Iq«nt¨À¡Â

ImÀt_mssWÂ kwbpà¯nt\mSv AtamWnb, AXnsâ hypXv]¶w 2H N-G
..

 t]mepÅ \yq¢ntbm 
ss^epIÄ tNÀ¡pt¼mÄ \yq¢ntbm^nenIv kwtbmP\w kw`hn¡p¶p. ImÀt_mssWÂ 
HmIvknP³ AWp t{]mt«mWoIcn¡p¶p. ]n¶oSv Hgnhm¡Â (Fenant\j³) kw`hn v̈ ImÀ_¬ 

ss\{SP³ Zzn_Ô\w C = N G  D≠mIp¶p.

ChnsS G –F¶Xv BÂss¡Â, AsscÂ, OH, NH , C H NH, NHCONH  etc...2 6 5 2  apXembh

R R
C

O

H2N G

-H2O

R
C

O

R

N G

H H

R
C

OH

R

N G

H

R R
C

N
G

G AtamWnbm 
hypXv]¶§Ä

ImÀt_mssWÂ 
hypXv]¶§Ä

Dev]¶¯nsâ 
t]cv

         OH sslt{UmIv 

kneao³
N OHC = HmIvsskw

–NH2
ssl{Uko³ N NH2=C ssl{Utkm¬

    HN C6H5
^nss\Â 

ssl{Uko³
N NHC = C6H5

^nss\Â ssl 
{Utkm¬
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NH C NH2

O
skan ImÀ_

sskUv N NHC = C NH2

O
skan ImÀ_

tkm¬

NH

NO2

NO2

2,4 – ssUss\

t{Sm^nss\Â 

ssl{Uko³ C = N NH

NO2

NO2

2,4 – ssUss\
t{Sm^nss\Â 

ssl{Utkm¬

i) sslt{UmIvkneao\pambpÅ {]Xn{]hÀ¯\w

BÂUnsslUpIfpw IotämWpIfpw sslt{UmIvkneao\pambn {]Xn{]hÀ¯n v̈ HmIvsskw 

D≠mIp¶p. 
DZmlcWw:

H

C = O   +  H2 N     OH CH3    C = N    OH + H2O

H
H+

AkämÂtUmIvsskw
(N-FYnenUo³

sslt{UmIvkneao³)

CH3

AkämÂUnsslUv
(FY\mÂ)

sslt{UmIvkneao³

ii) ssl{Uko\pambpÅ {]Xn{]hÀ¯\w

BÂUnsslUpIfpw IotämWpIfpw ssl{Uko\pambn {]Xn{]hÀ¯n v̈ ssl{Utkm¬ D≠mIp¶p. 

DZmlcWw:

CH3

C = O + H2 N NH2 CH3 C = N NH2 + H2O

CH3
H+

Aktäm¬ ssl{Utkm¬

CH3

Aktäm¬ ssl{Uko³

iii) ^nss\Âssl{Uko\pambpÅ {]Xn{]hÀ¯\w

BÂUnsslUpIfpw IotämWpIfpw ^nss\Âssl{Uko\pambn {]Xn{]hÀ¯n v̈ ^nss\Â 

ssl{Utkm¬ D≠mIp¶p. 

DZmlcWw:

CH3

C = O   +  H2 N    NHC6H5 CH3    C = N    NHC6H5 + H2O

CH3

H+

Aktäm¬^nss\Â ssl{Utkm¬

CH3

Aktäm¬ ^nss\Â ssl{Uko³
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5) NH3 ambpÅ {]Xn{]hÀ¯\w

i)	 Aen^mänIv BÂUnsslUpIÄ (t^mÀamÂUnsslUv HgnsI) AtamWnbmbpsS CuYÀ 
emb\nbpambn {]Xn{]hÀ¯n v̈ BÂUnssa\pIÄ D≠mIp¶p.

O

CH3   C + H    NH2

H

OH

H

- H2O BÂUnssa³
CH3    C     NH2 CH3    CH = NH

AkämÂUnsslUv AkämÂUnsslUv
AtamWnb

ii)	 t^mÀamÂUnsslUv AtamWnbmbpambn {]Xn{]hÀ¯n v̈ slIvkmsaYneo³ sS{Sman³ 

D≠mIp¶p. CXv bqtdmt{Sm]n³ F¶pw ]dbs¸Sp¶p.

 

6HCHO + 4 NH3 (CH2)6N4 + 6 H2O
slIvkmsaYneo³ sS{Sman³t^mÀamÂUnsslUv 

LS\

N

H2C CH2

CH2

CH2

N

CH
2CH

2

N N

D]tbmK§Ä

	 (i) aq{Xmib AWp_m[sb NnInÕn¡p¶Xn\pÅ acp¶mbn bqtdmt{Sm]n³ D]tbmKn¡p¶p.
	 (ii) �\nb{´nX AhØbnÂ bqtdmt{Sm¸nsâ ss\t{Sj³ Hcp kvt^mS\mßI RDX \ÂIp¶p.  

(KthjW hnIk\ kvt^mSI hkvXp) CXns\ sskt¢mss\äv AsÃ¦nÂ sskt¢mss{S 

saYneo³ ss{S ss\{San³ F¶pw hnfn¡p¶p.
iii)  Aktäm¬ AtamWnbmbpambn {]Xn{]hÀ¯n v̈ ssUAktäm¬ Aao³ D≠mIp¶p.

CH3 C O +

CH3

CH2 C CH3

O

CH3

O
ssUAktäm¬ Aan³

H NH2

H CH2 C CH3

CH3 C NH2

Aktäm¬ Aktäm¬
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iv) s_³kmÂUnsslUv AtamWnbbpambn Hcp k¦oÀ® kwL\\ DÂ¸¶s¯ D≠m¡p¶p.

C6H5 C O + H2 N H

H

s_³kmÂUnsslUv

C6H5 C O + H2 N H

H

+ O C C6H5

H

C

C6H5

H

C6H5 CH N

C6H5 CH N

AtamWnb s_³km³UnsslUv sslt{Ums_ÂkssaUv

B) BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw HmIvkoIcWw 

a) BÂUnsslUpIfpsS HmIvkoIcWw

BÂUnsslUpIÄ Ffp¸¯nÂ HmIvkoIcn v̈ amXr BÂUnsslUnepÅ XpeyF®w ImÀ_¬ 

AWp¡tfmSp IqSnb ImÀt_mIvknen¡¾w D≠mIp¶p. km[mcW HmIvknssUknwKv GPâpIÄ 

A¾w IeÀ¶ K2Cr2O7, A¾w AsÃ¦nÂ £mcw IeÀ¶ KMnO4 AsÃ¦nÂ t{ImanIv HmIvsskUv 

F¶nhbmWv.

DZmlcWw

	

CH3 C = O

O

Akän¡¾w

H
(o) CH3 C OH

AkämÂUnsslUv 	

b) IotämWnsâ HmIvkoIcWw 
IotämWpIÄ Ffp¸¯nÂ HmIvkoIcn¡s¸Sp¶nÃ. ITn\amb AhØbnÂ AsÃ¦nÂ 

KmV HNO3, H+/KMnO4, H+/K2Cr2O7, t]mepÅ iàamb HmIvknssUknwKv GPâ v D]

tbmKn¡pt¼mÄ ImÀ_¬ ImÀ_¬ _Ô\w ]nfÀ¶v amXr IotämWnt\¡mÄ Ipdª F®w 

ImÀ_¬ AWp¡tfmSp IqSnb ImÀt_mIvknen¡¾§fpsS an{inXw D≠mIp¶p.

HCOOH + CH3COOH
O

(O)
HNO3

Akän¡¾w

CH3 C CH3
KmV

t^mÀan¡¾w

Akaamb IotämWpIfpsS HmIvkoIcWw \nb{´n¡p¶Xv t]mt]m^nsâ \nbaamWv. Cu 

\nbaa\pkcn v̈ Hcp Akaamb IotämWns\ HmIvkoIcWw sN¿pt¼mÄ Iotäm {Kq v̧ sNdnb 

BÂss¡Â {Kq¸pambn X§n \nÂ¡¯¡ hn[w (C–CO) _Ô\w ]nfÀ¡s¸Sp¶p.

O

CH CH3 3 CH3CH2 CH2CH2 CH3C COOH COOH
(O)

KmV HNO3
+

FYt\mbn¡¾w
s]tâ³ -2- Hm¬ s{]m¸t\mbn¡¾w
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C) \ntcmIvkoIcW {]Xn{]hÀ¯\§Ä

(i) BÂ¡tlmfpIfnte¡pÅ \ntcmIvkoIcWw

BÂUnsslUpIfpw IotämWpIfpw Ffp¸¯nÂ \ntcmIvkoIcn¡s¸«v bYm{Iaw {]mYanI,  

ZznXob BÂ¡tlmfpIÄ D≠mIp¶p F¶v \½Ä CXn\Iw a\Ênem¡n. enYnbw Aepan\nbw 

sslss{UUv(LiAlH4), tkmUnbw t_mtdmsslss{UUv (NaBH4) F¶nhbmWv km[mcWbmbn 

D]tbmKn¡p¶ sdUyqknwKv GPâpIÄ.

a) BÂUnsslUv {]mYanI BÂ¡tlmfmbn \ntcmIvkoIcn¡s¸Sp¶p.
DZmlcWw 

CH3    C  + 2 (H)

O

LiAlH4

H

AkämÂUnsslUv
FYnÂ BÂ¡tlmÄ (1o)

CH3    CH2    OH

b) IotämWpIÄ ZznXob BÂ¡tlmfpIfmbn \ntcmIvkoIcn¡s¸Sp¶p.

DZmlcWw
CH3 C CH3 + 2(H)

O

NaBH4

sFtkms{]mss¸Â
BÂ¡tlmÄ

OH

(2o)

CH3 3CH CH

Aktäm¬

apIfnÂ¸dª {]Xn{]hÀ¯\§Ä ssl{UP³ D]tbmKn v̈ Pt, Pd, AsÃ¦nÂ Ni. t]mepÅ 

teml cmkXzcI¯nsâ km¶n²y¯nepw \S¯mw. LiAlH4, NaBH4 F¶nh Häs¸« ImÀ_¬ 

ImÀ_¬ Zzn_Ô\§sfbpw s_³ko³ hfb§fpsS Zzn_Ô\§sfbpw \ntcmIvkoIcn¡p¶nÃ.  
α, β A]qcnX BÂUnsslUpIÄ, IotämWpIÄ F¶nhbnÂ LiAlH4 C = C _Ô\s¯ Dt]£n v̈  
C = C {Kq¸ns\ am{Xw \ntcmIvkoIcn¡p¶p.
ii) sslt{UmImÀ_Wnte¡pÅ \ntcmIvkoIcWw

A\ptbmPyamb sdUyqknwKv GPâpIÄ D]tbmKn v̈ BÂUnsslUpIfpsSbpw IotämWpIfpsS 
bpw ImÀt_mssWÂ {Kq v̧ saYnen³ {Kq¸mbn \ntcmIvkoIcn v̈ sslt{Um ImÀ_WpIÄ D≠m¡p¶p.

	 O

4(H) C CH2 + H2O
sdUyqknwKv

GPâv

a) s¢½³k³ \ntcmIvkoIcWw

kn¦v AamÂKapwKmV sslt{Umt¢mdn¡¾hpw D]tbmKn v̈ NqSm¡pt¼mÄBÂUnsslUpIfpw 
IotämWpIfpw sslt{Um ImÀ_WpIsf \ÂIp¶p.
DZmlcWw

CH3 C H + 4(H)

O

Zn - Hg
HCl

AkämÂUnsslUv

CH3 CH3 + H2O
CutY³

KmV

 

CH3
    

C
     

CH3
 + 

4(H)

O

Zn -
 
Hg CH3CH2CH3

 + 
H2O

 
HCl s{]mt¸³

Aktäm¬

KmV
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b)	 hpÄ v̂ Injv\À \ntcmIvkoIcWw ssl{Uko\pw (NH2NH2) tkmUnbw CutYmIv sskUpw 
tNÀ v̄ NqSm¡pt¼mÄ BÂUnsslUpIfpw IotämWpIfpw sslt{Um ImÀ_WpIsf \ÂIp¶p.  
ssl{Uko³ sdUyqknwKv GPâmbn {]hÀ¯n¡p¶p. tkmUnbw CutYmIvsskUv cmkXzcIambn 

{]hÀ¯n¡p¶p. 
DZmlcWw 

CH3 C H + 4(H)

O

NH2 NH2 CH3 CH3 + H2O + N2
C2H5ONa CutY³

AkämÂUnsslUv

CH3
    C     CH3

 + 4 (H)

O

NH2
 NH2

Aktäm¬

CH3CH2CH3
 + H2O + N2

C2H5ONa
s{]mt¸³

BÂUnsslUv AsÃ¦nÂ IotämWpIÄ BZyw ssl{UtkmWmbn amäs¸Sp¶p. CXv iàamb 

£mcw D]tbmKn v̈ NqSm¡pt¼mÄ sslt{UmImÀ_WpIsf \ÂIp¶p.
(iii)	� ]n\mtImfpIfnte¡pÅ \ntcmIvkoIcWw: saKv\ojyw AamÂKhpw shÅhpw D]tbm 

Kn v̈ \ntcmIvkoIcn¡pt¼mÄ IotämWpIÄ ]n\mtImÄ F¶dnbs¸Sp¶ kaanXn ssUtbmfp 

Ifmbn amdp¶p.
 

CH3
 - C 

=
 O 

+
 O 

=
 C - CH3

 + 2(H)
Mg  Hg

H2O
CH3 CH3

CH3
 - C - C - CH3

CH3 CH3

OH OH
2, 3 ssUsaYnÂ _yqt«³

2, 3- ssUtbmÄ (]n\mtImÄ)
Aktäm¬ Aktäm¬

D) lmtemt^mw {]Xn{]hÀ¯\w

O

CH3 C  {Kq v̧ AS§nb AkämÂUnsslUv/saYnÂ IotämWpItfmSv lmtemP\pw £mchpw 

tNÀ¡pt¼mÄ A\p_Ô lmtemt^mw D≠mIp¶p. CXns\ lmtemt^mw {]Xn{]hÀ¯\w F¶p 

Adnbs¸Sp¶p.

CH3–C–CH3

O

CCl3–C–CH3

O

CHCl3   +   CH3–C–ONa

O

NaOH
NaOH

3Cl2

E) BÂss¡Â {Kq¸v ]s¦Sp¡p¶ {]Xn{]hÀ¯\w 

i) BÂtUmÄ kwL\\w (BÂtUmÄ I≠³tkj³)

ImÀt_mssWÂ ImÀ_Wpambn _Ôn¸n¨n«pÅ ImÀ_Wns\ α - ImÀ_¬ F¶pw α - ImÀ_ 

Wpambn _Ôn¸n¨n«pÅ ssl{UP³ AWphns\ α - ssl{UP³ F¶pw hnfn¡p¶p.
t\À¯ £mcw NaOH, AsÃ¦nÂ KOH, sâ km¶n²y¯nÂ α - ssl{UP³ DÅ Hcp BÂUn 

sslUnsâtbm IotämWnsâtbm c≠p X³am{XIÄ tNÀ¡pt¼mÄ β- sslt{UmIvknÂ BÂUn 

sslUv (BÂtUmÄ) AsÃ¦nÂ β - sslt{UmIvknÂ Iotäm¬ (IotämÄ) D≠mIp¶p. Cu {]Xn 
{]hÀ¯\s¯ BÂtUmÄ kwL\\ {]Xn{]hÀ¯\w F¶p ]dbp¶p. BÂtUmÄ AsÃ¦nÂ 

IotämÄ Ffp¸¯nÂ Pew \jvSs¸«v BÂtUmÄ kwL\\ DÂ¸¶§fmb α,β – A]qcnX 

kwbpà§sf \ÂIp¶p.
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a)	 AkämÂUnsslUnt\mSv t\À¯ NaOH tNÀ v̄ NqSm¡pt¼mÄ β - sslt{UmIvknÂ _yq«n 

dmÂ UnsslUns\ (AkämÂtUmÄ) \ÂIp¶p.

H

C  +  H   CH2   CHO NaOH

O OH
AkämÂUnsslUv

CH3   CH    CH2     CHOCH3
t\À¯

AkämÂtUmÄ
(3-sslt{UmIvkn_yq«\mÂ)

{]hÀ¯\hn[w (sa¡m\nkw)

AkämÂUnsslUnsâ BÂtUmÄ kwL\\¯nsâ {]hÀ¯\hn[w aq¶p L«§fnembn 

\S¡p¶p.
L«w 1 :

£mc¯mÂ α - ssl{UP³ AWp t{]mt«mWmbn \o¡w sN¿p¶Xn\mÂ  ImÀ_m\tbm¬ 

D≠mIp¶p.

HO- + H - CH2 - CHO CH2 - CHO + H2O

L«w 2 :
ImÀ_m\tbm¬ AtbmWoIcn¡m¯ asämcp BÂUnsslUnsâ ImÀt_mssWÂ ImÀ_Wns\ 

B{Ian v̈ BÂt¡mIvsskUv Atbm¬ D≠mIp¶p.
H

CH3
 - C  +    CH2

 - CHO CH3 - CH- CH2 - CHO

O O

L«w 3 :
D≠mb BÂt¡mIvsskUv Atbm¬ Pe¯mÂ t{]mt«mWoIcn v̈v BÂtUmÄ D≠mIp¶p.

CH3 -

O OH

+ OH -CH - CH2 - CHO CH3 - CH- CH2 - CHOH - OH

3-sslt{UmIvkn_yq«\mÂ

A¾w tNÀ v̄ NqSm¡pt¼mÄ BÂtUmÄ thK¯nÂ \nÀPeoIcW¯n\p hnt[bambn α - β 
A]qcnX BÂUnsslUv D≠mIp¶p.

CH3    CH = CH    CHO + H2OH+

OH H
t{Imt«m\mÂUnsslUv
(_yq«v -2- Cu\mÂ)

CH   CH   CHOCH3

ii) FXnÀ (t{Imkv) BÂtUmÄ kwL\\w

c≠p hyXykvX BÂUnsslUpIÄ AsÃ¦nÂ IotämWpIÄ AsÃ¦nÂ Hcp BÂUnsslUn\pw  
Hcp IotämWn\pw CSbv¡pw BÂtUmÄ kwL\\w kw`hn¡mw. C¯c¯nepÅ BÂtUmÄ 
kwL\\s¯ t{Imkv AsÃ¦nÂ an{i, BÂtUmÄ kwL\\w F¶p hnfn¡p¶p. Cu {]Xn  
{]hÀ¯\w hfsc D]tbmK{]ZaÃ. ImcWw DÂ¸¶w km[mcWbmbn km[yamb FÃm kwL\\ 
DÂ¸¶§fptSbpw an{inXamWv, am{XaÃ Ahsb Ffp¸¯nÂ thÀXncn¡m\pw IgnbnÃ.
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DZmlcWw :

HCHO       +      CH3CHO
NaOH

HO - CH2 - CH2 - CHO

HCHO       +     CH3 - C - CH3 HO - CH2 - CH2 - C - CH3

O O
4-sslt{UmIvkn_yqt«³ -2- Hm¬

t^mÀamÂUnsslUv AkämÂUnsslUv

t\À¯

NaOHt\À¯

3-sslt{UmIvkns{]m¸\mÂ

t^mÀamÂUnsslUv
Aktäm¬

F) s_³kmÂUnsslUnsâ Nne {][m\ {]Xn {]hÀ¯\§Ä

i)  ss¢k³ jvanUv kwL\\w 

km[mcW Xm]\nebnÂ t\À¯ £mc¯nsâ km¶n²y¯nÂ s_³kmÂUnsslUv Aen^mänIv 
AsÃ¦nÂ saYnÂ IotämWpambn kw{Kln v̈ A]qcnX BÂUnsslUv AsÃ¦nÂ Iotäm¬ 

D≠mIp¶p. C¯c¯nepÅ {]Xn {]hÀ¯\s¯ ss¢k³ jvanUv kwL\\w F¶p hnfn¡p¶p.

DZmlcWw 

C6 H5 CH = O + H2 CH CHO C6H5 CH = CH CHO + H2ONaOH

kn¶amÂUnsslUv

t\À¯

s_³kmÂUnsslUv AkämÂUnsslUv

C6H5 CH = O  + H2 CH    C    CH3 C6H5 CH = CH    C     CH3  + H2ONaOH

s_³knenUo³ Aktäm¬
(s_³kmÂ Aktäm¬)

O Os_³kmÂUnsslUv
Aktäm¬

t\À¯

ii)  I¶nkmtcm {]Xn{]hÀ¯\w 

KmV Peob AsÃ¦nÂ BÂ¡tlmÄ IeÀ¶ £mc¯nsâ km¶n²y¯nÂ  α - ssl{UP³ 
AWp CÃm¯ BÂUnsslUpIÄ kzbw HmIvkoIcW¯n\pw \ntcmIvkoIcW¯n\pw hnt[bambn  
(A\p]mXanÃm¯) BÂ¡tlmÄ, ImÀt_mIvknen¡¾¯nsâ ehWw F¶nhbpsS an{inXs¯ \Â 

Ip¶p. Cu {]Xn{]hÀ¯\s¯ I¶nkmtcm {]Xn{]hÀ¯\w F¶p hnfn¡p¶p.

s_³kmÂUnsslUnt\mSv KmV NaOH (50%) tNÀ¡pt¼mÄ s_³sskÂ BÂ¡tlmÄ, 

tkmUnbw s_³tkmtbäv F¶nhsb \ÂIp¶p.

	

C6H5CHO

C6H5CHO
+ 50% NaOH

C6H5CH2OH

C6H5COONa
+

tkmUnbw
s_³tkmtbäv

s_³kmÂUnsslUv

s_³sskÂ
BÂ¡tlmÄ

Cu {]Xn{]hÀ¯\w A\p]mXanÃm¯ {]Xn{]hÀ¯\¯n\v Hcp DZmlcWamWv
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I¶nkmtcm{]Xn{]hÀ¯\¯nsâ {]hÀ¯\hn[w

I¶nkmtcm{]Xn {]hÀ¯\¯nÂ aq¶p L«§fp≠v. 

L«w 1 : ImÀt_mssWÂ ImÀ_Wn³taÂ OH- sâ B{IaWw.

	

C6H5 C H

O

C6H5 C H

OH

O

+ OH
thK¯nÂ

L«w 2 : sslss{UUv Atbm¬ ]cnamäw

	

C6H5 C H

O

C6H5 C + C6H5CH2O

OH
s_³kmÂUnslUv

O

OH

+ C6H5 - C - H

O
kmh[m\¯nÂ

L«w 3 : A¾ £mc {]Xn{]hÀ¯\w.

C6H5 C OH + C6H5 CH2O C6H5 C
-
O + C6H5CH2OH

O O

s_³sskÂ
BÂ¡tlmÄ

t{]mt«m¬

]cnamäw
s_³tkmtbäv

I¶nkmtcm{]Xn{]hÀ¯\w α –ssl{UP³ CÃm¯ BÂUnsslUnsâ khntijXbmWv. 
t{Imkv I¶nkmtcm {]Xn{]hÀ¯\w

c≠p hyXykvX BÂUnsslUpIÄ¡nSbnÂ (c≠pw a ssl{UP³ CÃm¯h) I¶nkmtcm {]Xn 
{]hÀ¯\w \S¡pt¼mÄ B {]Xn {]hÀ¯\s¯ t{Imkv I¶nkmtcm {]Xn{]hÀ¯\w F¶p 

hnfn¡p¶p.
C6H5   HCHO NaOH C6H5CH2OH  

s_³kmÂ
UnsslUv

CHO + HCOONa+

tkmUnbw t^mÀtaävs_³sskÂ
BÂ¡tlmÄ

t^mÀamÂ
UnsslUv

t{Imkv I¶nkmtcm{]Xn {]hÀ¯\¯nÂ {Inbmiàn IqSnb BÂUnsslUv HmIvkoIcn¡ 

s¸Sp¶p. {Inbmiàn Ipdª BÂUnsslUv \ntcmIvkoIcn¡p¶p.

3) s_³tkmbn³ kwL\\w 
AtcmamänIv BÂUnsslUnt\mSv Peob BÂ¡tlmÄ IeÀ¶ KCN. tNÀ¡p¶Xv s_³tkm 

bn³ kwL\\¯nÂ DÄs¸Sp¶p. a sslt{UmIvkn IotämWmWv DÂ¸¶§Ä.
DZmlcWw

s_³kmÂUnsslUv BÂ¡tlmÄ IeÀ¶ KCN ambn {]Xn{]hÀ¯n v̈ s_³tkmbn³ 
D≠mIp¶p. 

2-sslt{UmIvkn -1,2-
ssU^nss\Â FYt\m¬

C6H5 C + H C C6H5
KCN

O O

H

OHO

C6H5 CH C C6H5�

BÂ¡tlmÄ
IeÀ¶

s_³kmÂUnsslUv s_³tkmbn³
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4) s]À¡nsâ {]Xn{]hÀ¯\w 

A¬sslss{UUn\p A\p_ÔapÅ A¾¯nsâ tkmUnbw ehW¯nsâ km¶n²y¯nÂ 
Hcp AtcmamänIv BÂUnsslUnt\mSv Hcp Aen^mänIv A¾ A¬sslss{UUv tNÀ v̄ NqSm¡p 

t¼mÄ kwL\\w kw`hn v̈ Hcp α, β A]qcnX A¾w e`n¡p¶p. Cu {]Xn{]hÀ¯\s¯ s]ÀInsâ {]Xn 

{]hÀ¯\w F¶p ]dbp¶p.

DZmlcWw:

Akän¡¾w

C6H5    C  =    O  + H2 CH   C

O

H
O C6H5    CH = CH   C

O

O

O

C6H5CH = CH   COOH + CH3COOHCH3COONa
- H2O

 H2O

CH3    C
CH3   C

O

AkänIv
A¬sslss{UUv

s_³kmÂ
UnsslUv

kn¶man¡¾w

5) t\msh\mKÂ {]Xn{]hÀ¯\w 

kn¶man¡¾w

C6H5   CH =    O + H2  C ]ncnUoÂ

- H2O

COOH

COOH
C6H5 CH = C

COO  H

COOH - CO2
C6H5 CH = CH    COOH

s_³kmÂ
UnsslUv

atemWn¡¾w

]ncnUosâ km¶n²y¯nÂ s_³kmÂUnsslUv atemWn¡¾hpambn kw{Kln v̈ kn¶man¡¾w 

D≠mIp¶p. ]ncnUo³ £mc cmkXzcIambn {]hÀ¯n¡p¶p.

6) Aao\pambpÅ {]Xn{]hÀ¯\w 

A¾¯nsâ km¶n²y¯nÂ AtcmamänIv BÂUnsslUpIÄ {]mYanI Aao\pIfpambn 

(Aen^mänIv AsÃ¦nÂ AtcmamänIv) {]Xn{]hÀ¯n v̈ jn^nsâ £mcw D≠mIp¶p.

DZmlcWw

s_³kmÂ
UnsslUv

C6H5    CH = O + H2 N    C6H5
H C6H5     CH= N    C6H5  +  H2O

A\neo³
s_³kmÂ A\neo³
(jn^nsâ £mcw)

7) {XnXobAtcmamänIv Aao\pIfpambn kwL\\w 
hocyapÅ A¾§fpsS km¶n²y¯nÂ s_³kmÂUnsslUv N, N – ssUsaYnÂ A\neo³ t]m 

epÅ {XnXob AtcmamänIv Aao\pIfpambn kw{Kln v̈v ss{S^nss\Â aotY³ Nmbw D≠mIp¶p.

amess¡äv ]¨ Nmbw

C = O    +

H H

H

N (CH3)2

N (CH3)2

 H2SO4
- H2O

H

C

N (CH3)2

N (CH3)2

KmV

s_³kmÂ
UnsslUv N, N - ssUsaYnÂ A\neo³
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8) s_³kmÂUnsslUnsâ CeIvt{Sm^nenIv {]XnØm]\ {]Xn{]hÀ¯\§Ä 

CHO

 H2SO4

CHO

NO2

+   H2O

m - 

m - 

CHO

SO3H

+   H2O

CHO

Cl

+   HCl

HNO3

 H2SO4

 FeCl3

ss\t{Sms_³kmÂ
UnsslUv

m -

C - Cl +HCl

O

 Cl2

Cl2
cmkXzcIw CÃ

s_³tkmbnÂ t¢mssdUv

KmV

KmV

KmV

KmV

t¢mtdms_³kmÂ
 UnsslUv

s_³kmÂUnsslUv
kÄt^mWn¡¾w

Aktäm^nt\mWnsâ CeIvt{Sm^nenIv {]XnØm]\ {]Xn{]hÀ¯\w 
Aktäm^nt\m¬ ss\t{SänwKv an{inXhpambn 

{]Xn{]hÀ¯n v̈ m- ss\t{Sm Aktäm^nt\m¬ 

D≠mIp¶p. 

12.6  BÂUnsslUpIÄ¡pÅ ]co£Ww

i) tSmf³kv doPâ v ]co£Ww

tSmf³kv doPâ v F¶Xv AtamWnbm IeÀ¶ knÂhÀ ss\t{Säv emb\nbmWv. Hcp BÂUnssl 
Unt\mSv tSmf³kv doPâ v tNÀ v̄ NqSm¡pt¼mÄ shÅn (knÂhÀ) teml¯nsâ cq]oIcWw Imc 
Ww Xnf¡apÅ shÅn I®mSn DXv]mZn¸n¡s¸Sp¶p. Cu {]Xn{]hÀ¯\s¯ BÂUnsslUpIÄ 

¡pÅ shÅnI®mSn ]co£Ww (knÂhÀ andÀ sSÌv) F¶pw hnfn¡p¶p.

	
CH3 CHO + 2 [Ag(NH3)2]+ + 3OH- CH3COO-  + 4NH3 + 2Ag + 2H2O

knÂhÀ

ii) s^ÃnwKvkv emb\n ]co£Ww

Xpeyhym]vXapÅ PeobtIm¸À kÄt^äv AS§nbn«pÅ s^ÃnwKvkv emb\n ‘A’ bpw tkmUnbw 

s]m«mkyw SmÀStdäv (tdm¨Â ehWw) AS§nbn«pÅ s^ÃnwKvkv emb\n ‘B’ bpw tNÀ v̄ s^ÃnwKvkv 

emb\n X¿mdm¡p¶p.
BÂUnsslUnt\mSv s^ÃnwKvkv emb\n tNÀ v̄ NqSm¡pt¼mÄ ISp¯ \oe\ndemb\n Ip{]kv  

HmIvsskUnsâ Nph v̧ Ah£n]vXambn amdp¶p.

ss\t{Sm
Aktäm^nt\m¬

 H2SO4

m - 

COCH3

NO2

 HNO3

COCH3

Aktäm^nt\m¬

KmV

KmV

XII Std - Unit 12 Chemistry Vol-2 Malayalam.indd   166XII Std - Unit 12 Chemistry Vol-2 Malayalam.indd   166 3/1/2023   5:15:43 PM3/1/2023   5:15:43 PM



167

CH3 CHO + 2Cu2+ + 5OH− CH3COO� + Cu2O + 3H2O
(\oe) (Nph¸v)

iii) s_\UnIvänsâ emb\n ]co£Ww:
s_\UnIvänsâ emb\n F¶Xv CuSO4 + tkmUnbw knt{Säv + NaOH. F¶nhbpsS an{inXamWv. 

BÂUnsslUv Cu2+ s\ \ntcmIvkoIcn v̈ Ip{]kv HmIvsskUnsâ Nph v̧ Ah£n]vXw \ÂIp¶p.

CH3 CHO + 2Cu2+ + 5OH− CH3COO� + Cu2O + 3H2O
(\oe) (Nph¸v)

iv) jn^vkv doPâ v ]co£Ww

BÂUnsslUpIfpsS t\À¯ emb\n jn v̂kv doPânt\mSv (tdmk\neo³ sslt{Umt¢mssdUv 
Pe¯nÂ ebn¸n¨ tijw SO2 sNep¯n AXnsâ Nph¸p \ndw CÃmXm¡p¶p) tNÀ¡pt¼mÄ AXnsâ 
Nph¸p\ndw \ÂIp¶p. BÂUnsslUpIÄ¡mbpÅ jn v̂knsâ ]co£Ww F¶mWv CXv Adnbs¸ 
Sp¶Xv IotämWpIÄ Cu ]co£Ww \ÂIp¶nÃ. F¶ncp¶mepw Aktäm¬ kmh[m\w Cu ]co£ 
W¯n\v hnt[bamIp¶p.

12.7  BÂUnsslUpIfpsSbpw IotämWpIfpsSbpw D]tbmK§Ä

t^mÀamÂUnsslUv

(i)	 t^mÀamÂUnsslUnsâ 40% Peobemb\nsb t^mÀamen³ F¶p hnfn¡p¶p. ssPh 

amXrIIÄ kwc£n¡m³ CXv D]tbmKn¡p¶p.
(ii)	 t^mÀamen³ ImTn\yw hÀ²n¸n¡pw, AXn\mÂ CXv tXmÂ Dudbv¡nSenÂ (SmWnwKv) D]

tbmKn¡p¶p.
(iii)	 t^mÀament\mSv ^nt\mÄ tNÀ v̄ NqSm¡pt¼mÄ e`n¡p¶ t_¡sseäv F¶dnbs¸Sp¶ 

sXÀtamskänwKv ¹mkvän¡nsâ DXv]mZ\¯nÂ t^mÀamen³ D]tbmKn¡p¶p.
AkämÂUnsslUv

(i)	 I®mSnbnÂ shÅn ]qip¶Xn\v AkämÂUnsslUv D]tbmKn¡p¶p

(ii)	 ]mcmÂUnsslUv sshZyimkv{X¯nÂln]vt\m«nIv (taml\n{Z) Bbn D]tbmKn¡p¶p.
(iii)	 Akän¡¾w, FYnÂ Aktääv apXemb At\Iw ssPh kwbpà§fpsS hmWnPy]camb 

X¿mdm¡enÂ AkämÂUnsslUv D]tbmKn¡p¶p,
Aktäm¬

(i)	 ]pIbnÃm¯ tXm¡v s]mSn (K¬ ]uUÀ) (tImÀssUäv) \nÀ½mW¯nÂ Aktäm¬ Hcp 

embIambn D]tbmKn¡p¶p

(ii)	 CXv s\bnÂ t]mfnjv dnaqhdmbn D]tbmKn¡p¶p

(iii)	 ln]vt\m«nIv Bb kÄt^mWÂ X¿mdm¡p¶Xn\v CXv D]tbmKn¡p¶p.
(iv)	 sXÀtamtkm v̂ä\nwKv ¹mkvän¡mb s]Àkvs]Ivknsâ \nÀ½mW¯nÂ CXv D]tbmKn¡p¶p.

s_³kmÂUnsslUv

(i)	 kzmZv \ÂIp¶ ]ZmÀ°ambn D]tbmKn¡p¶p  (ii)  kpKÔ{Zhy§fnÂ D]tbmKn¡p¶

(iii)	 Nmbw a[yhÀ¯nIfnÂ (ssU CâÀaoUnbäv) D]tbmKn¡p¶p

(iv)	 kn¶amÂUnsslUv, kn¶man¡¾w, s_³tkmbnÂ t¢mssdUv XpS§nb At\Iw ssPh 

kwbpà§fpsS Ir{Xna X¿mdm¡enÂ Bcw` hkvXphmbn D]tbmKn¡p¶p.
AtcmamänIv IotämWpIÄ

(i)	 kpKÔ{Zhy§Ä X¿mdm¡p¶Xn\pw ln]vt\m¬ F¶ t]cnÂ ln]vvt\m«nIv Bbpw Aktäm^n  

t\m¬ D]tbmKn¡p¶p.
(ii)	 kpKÔ{Zhy§Ä X¿mdm¡p¶Xn\pw s_³kvsslt{UmÄ sFt{Um v̧ X¿mdm¡p¶Xn\pw 

s_³tkm^nt\m¬ D]tbmKn¡p¶p.
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ImÀt_mIvknen¡¾§Ä

BapJw

-COOH F¶ ImÀt_mIvknÂ ̂ wKvjWÂ {Kq v̧ AS§nbncn¡p¶ ImÀ_¬ kwbpà§sf 

ImÀt_mIvknen¡v A¾§Ä F¶p hnfn¡p¶p. ImÀt_mssWÂ {Kq v̧ 
O

C  sslt{UmIvknÂ {Kq v̧ 
(-OH) F¶nhbpsS kwtbmP\amWv ImÀt_mIvknÂ {Kq v̧.

F¶ncp¶mepw ImÀt_mIvknÂ {Kq¸n\v AXntâXmb khntij {]Xn{]hÀ¯\ap≠v ImÀt_mIv 
knenIv ImÀ_WpIfnÂ LSn¸n¨ncn¡p¶ BÂss¡Â AsÃ¦nÂ AsscÂ {Kq¸ns\ B{ibn v̈ ImÀ 

t_mIvknenIvv A¾§Ä Aen^mänIv (R – COOH) AsÃ¦nÂ AtcmamänIv (Ar – COOH) Bbncn 

¡pw. sImgp¸¾§Ä F¶dnbs¸Sp¶ Aen^mänIv ImÀt_mIvknen¡¾§fpsS (C12 apXÂ C18 hsc) 
DbÀ¶ AwK§Ä {]mIrXnI sImgp¸pIfnÂ ¥nktdmfnsâ FkvädpIfmbn ImWs¸Sp¶p.  

12.8 ImÀt_mIvkn¡¾§fpsS IUPAC \maIcWw

kwbpàw (s]mXphmb t]cv, 

LS\m kq{Xw, IUPAC \maw)

IUPAC \maw

Øm\kwJytbm 

sS D]kÀ¤w  

({]o^nIvkv)

auenI 

LSIw 

(dq«v)

{]mYanI 

{]Xybw 

({k^nIvkv)

ZznXob  

{]Xybw

t^mÀan¡¾w

HCOOH
saYt\mbn¡¾w

– saXv B³ Hmbn¡¾w

Akän¡¾w

CH3COOH
FYt\mbn¡¾w

– FXv B³ Hmbn¡¾w

sFtkm_yq«ndn¡¾w

(CH3)2CHCOOH

2 – saYnÂ s{]m¸t\mbn¡¾w

2 – saYnÂ s{]m]v B³ Hmbn¡¾w

^nss\Â Akän¡¾w

CH2COOH

2-^nss\Â FYt\mbn¡¾w

2-^nss\Â FYv B³ Hmbn¡¾w

HmIvkmen¡¾w

HOOC - COOH  
CutY³–1, 2 – ssUHmbn¡¾w

– FYv B³
1, 2 – ssU 

Hmbn¡¾w
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atemWn¡¾w

HOOC-CH2-COOH

s{]mt¸³ ssUHmbn¡¾w

– s{]m]v B³
1, 3 – ssU 

Hmbn¡¾w

kIvkn\n¡¾w

HOOC-(CH2)2-COOH
_yqt«³ ssUHmbn¡¾w

– _yq«v B³
1, 4 – ssU 

Hmbn¡¾w

¥q«dn¡¾w

HOOC-(CH2)3-COOH
s]tâ³ssUHmbn¡¾w

– s]â v B³
1,5 –ssU 

Hmbn¡¾w

AUn¸n¡¾w

HOOC-(CH2)4-COOH
slIvtk³ssUHmbn¡¾w

– slIvkv B³
1,6 – ssU 

Hmbn¡¾w

12.9 ImÀt_mIvknÂ {Kq¸nsâ LS\:
ImÀt_mIvknÂ {Kq v̧ AWp¡fpsS Hcp Xe¯nepÅ {IaoIcWs¯ {]Xn\n[oIcn¡p¶p. – 

COOH {Kq¸nÂ tI{µob ImÀ_¬ AWphpw c≠v HmIvknP³ AWp¡fpw sp2 k¦cW¯nemWv. 
ImÀ_¬ AWphnsâ aq¶v sp2 k¦cW HmÀ_näepIÄ HmhÀem v̧ sN¿p¶p.

ImÀt_mIvknÂ ImÀ_Wnse c≠v sp2 – k¦cW HmÀ_näepIÄ Hmtcm HmIvknP³ AWphnsebpw 

Hcp sp2 k¦cW HmÀ_näepambn HmhÀem v̧ sN¿p¶p. F¶mÂ ImÀ_Wnse aq¶mas¯ sp2  
k¦cW HmÀ_näÂ H -AWphnse s – HmÀ_näepamtbm AsÃ¦nÂ BÂss¡Â {Kq¸nepÅ 

ImÀ_Wnse sp2 – k¦cW HmÀ_näepamtbm HmhÀem]v sNbvXv aq¶p s- _Ô\§Ä D≠mIp¶p. 

c≠p HmIvknP³ AWp¡fnepw ImÀ_¬ AWphnepw k¦cWw sN¿m¯ Htcm p – HmÀ_näÂ 

Ahtijn¡p¶p. CXv s- _Ô\ LS\bv¡v ew_amWv.
Cu aq¶p p – HmÀ_näepIfpw kam´cambn HmhÀem v̧ sNbvXv Hcp π- _Ô\w D≠mIp¶p. CXv  

Hcphi v̄ ImÀ_Wn\pw HmIvknP³ AWphn\pw CSbnÂ adphi v̄ ImÀ_Wn\pw OH {Kq¸nsâ 

HmIvknP\pw CSbnÂ ̀ mKnIambn Uotem¡ssekv sN¿s¸Sp¶p. asämcp hn[¯nÂ ]dªmÂ C\

n¸dbp¶ c≠v Imt\m\n¡Â LS\IfpsS sdtkmW³kv (A\pcW\) ssl{_nUmbn RCOOH {]
Xn\n[oIcn¡mw.

R - C

O :

O - H

R - C

O :

O - H

sdtkmW³kv LS\bpsS ^eambn ImÀt_mIvknenIv ImÀ_Wn\v ImÀt_mssWÂ ImÀ_
Wnt\¡mÄ Ipdª CeIvt{Sm^nenIv kz`mhamWpÅXv. AXmbXv sslt{UmIvknÂ {Kq¸nse 

HmIvknP\nÂ \n¶pÅ GItPmUn CeIvt{SmWpIfpsS Untem¡ssetkj³.
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12.10 ImÀt_mIvknen¡¾§Ä X¿mdm¡p¶Xn\pÅ coXnIÄ

ImÀt_mIvknen¡¾§Ä X¿mdm¡p¶Xn\pÅ Nne {][m\ coXnIÄ ChbmWv :
1.  {]mYanI BÂ¡tlmfpIÄ BÂUnsslUpIÄ F¶nhbnÂ \n¶v 

s]m«mkyw s]ÀamwKt\äv (A¾w AsÃ¦nÂ £mc am[yaw) s]m«mkyw ssUt{Imtaäv (A¾ am[yaw) 
t]mepÅ HmIvknssUknwKv GPâpIÄ D]tbmKn v̈ {]mYanI BÂ¡tlmfpIsfbpw BÂUnssl 

UpIsfbpw HmIvkoIcn v̈ A\p_Ô ImÀt_mIvknen¡¾§fm¡n amämw.

DZmlcWw 	

	
(O)

H+/ K2Cr2O7

(O)FYnÂ
BÂ¡tlmÄ

AkämÂUnsslUv Akän¡¾w

CH3CH2OH CH3CHO CH3COOH

 
2.  ss\ss{SepIfpsS PehntÇjWw 

A¾w AsÃ¦nÂ £mcw D]tbmKn v̈ ss\ss{SepIsf PehntÇjW¯n\p hnt[bam¡pt¼mÄ 

ImÀt_mIven¡¾§Ä D≠mIp¶p.
DZmlcWw 

	

CH3 C N + 2H2O CH3COOH      +    NH3
H+

Akän¡¾wsaYnÂ kbss\Uv

3.  FkvädpIfpsS A¾ob PehntÇjWw 
t\À¯ J\nP A¾§Ä D]tbmKn v̈ FÌdpIsf PehntÇjWw sN¿pt¼mÄ A\p_Ô 

ImÀt_mIvknen¡¾w D≠mIp¶p.

DZmlcWw

  

CH3 C OC2H5 + H2O CH3
H+

FYnÂAktääv Akän¡¾w

C OH    +    C2H5OH

FYnÂ BÂ¡tlmÄ

O O

4.  {KnKv\mÀUv doGPâpIfnÂ \n¶v 
{KnKv\mÀUv doGPâpIÄ Jc ImÀ_¬ ssUHmIvsskUpambn (ss{U sFkv) {]Xn {]hÀ¯n v̈ 

ImÀt_mIvknen¡¾§fpsS ehW§Ä D≠mIp¶p. Ch J\nP A¾w D]tbmKn v̈ A¾oIcWw 

sN¿pt¼mÄ A\p_Ô ImÀt_mIvknen¡¾w D≠mIp¶p.
DZmlcWw

C O + CH3MgBr

O
ipjvI

CuYÀ
H2O

H+CH3 C

O

OMgBr CH3 C

O

OH   +   Mg
OH

Br
saYnÂsaKv\ojyw
t{_mssaUv

 
Akän¡¾w

C O +

O
ipjvI

CuYÀ H2O

H+

C

O

OMgBr C

O

OH + Mg
OH

X
s_³tkmbn¡¾w

MgBr

^nss\ÂsaKv\ojyw
t{_mssaUv
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t^mÀan¡¾¯nÂ Hcp ImÀ_¬ Bäw am{Xw AS§nbn«p≠v. AXn\mÂ {KnKmÀUv doPâ v D]

tbmKn v̈ X¿mdm¡m³ km[yaÃ.

5.  AsskÂ lmsseUpIÄ, A¬sslss{UUpIÄ F¶nhbpsS PehntÇjWw

a) A¾t¢mssdUpIsf Pew D]tbmKn v̈ hntÇjWw sN¿pt¼mÄ ImÀt_mIvknen¡¾§sf \ÂIp¶p.

DZmlcWw 

  

CH3 C Cl + H2O

AkssäÂ t¢mssdUv

O

CH3 C OH    +    HCl

O
Akän¡¾w

 
b) A¾A¬sslss{UUpIsf Pew D]tbmKn v̈ hntÇjWw sN¿pt¼mÄ A\p_Ô ImÀt_mIv 
knen¡¾§sf \ÂIp¶p.

 

CH3 C O C CH3 + H2O 2CH3    C     OH

O O O
AkänIv A¬sslss{UUv Akän¡¾w

C6H5 C

s_³tkmbnIv
A¬sslss{UUv

O

2C6H5 C OH

O
s_³tkmbn¡¾w

O C C6H5 + H2O

O

6.  BÂss¡Â s_³ko\pIfpsS HmIvkoIcWw

t{Iman¡¾w AsÃ¦nÂ A¾ob/£mcob KMnO4 F¶nhbpsS km¶n²y¯nÂ iàamb HmIvko 
IcW¯neqsS BÂss¡Â s_³ko\pIfnÂ \n¶v AtcmamänIv ImÀt_mIvknen¡¾§Ä X¿mdm 
¡p¶p. ]mÀiz irwJe F{X \ofapÅXmbmepw B apgph³ irwJebpw HmIvkoIcW¯n\p hnt[bambn 
ImÀt_mIvknenIv {Kq¸mbn amdp¶p. 

DZmlcWw	
CH3

OH-/KMnO4

COOH

sSmfyq³ s_³tkmbn¡¾w

3(O)

kzbw hnebncp¯pI

1) H+ / KMnO4 D]tbmKn v̈ n s{]mss¸Â s_³ko³ HmIvkoIcn¡pt¼mÄ F´p kw`hn¡pw?
2) {KnKmÀUv doPâ v D]tbmKn v̈ \n§Ä F§s\ s_³tkmbn¡¾w X¿mdm¡pw.

12.11 ImÀt_mIvknen¡¾§fpsS `uXnIKpW§Ä.
i)	 H³]Xv ImÀ_¬ AWp¡Ä hscbpÅ Aen^mänIv ImÀt_mIvknen¡¾w cq£KÔapÅ 

\ndanÃm¯{ZmhI§fmWv. DbÀ¶ AwK§Ä Jc§sf t]mepÅ aWanÃm¯ sagpImWv.
ii)	 ImÀt_mIvknen¡¾§Ä¡v XmcXtay\ Xpey X³am{Xm {Zhyam\§fpÅ BÂUnsslUpIÄ,  

IotämWpIÄ BÂ¡tlmfpIÄ F¶nhtb¡mÄ DbÀ¶ Xnf\nebp≠v. X³am{XIÄ¡nS 
bnepÅ ssl{UP³ _Ô\w aptJ\ ImÀt_mIvknen¡¾ X³am{XIfpsS IqSpXÂ 
kwtbmP\amWv CXn\p ImcWw. 
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C
R

O H O

OHO
R C

X³am{XIÄ¡nSbnepÅ ssl{UP³ _Ô\w

hmkvXh¯nÂ an¡ImÀt_mIvknen¡¾§fpw AhbpsS _mjv]mhØbnÂ ssUadmbn \ne 

\nÂ¡p¶p.

iii)	 Pehpambn ssl{UP³ _Ô\w D≠mIp¶Xn\mÂ Xmgv¶ Aen^män¡¾§Ä (\mev ImÀ_¬ 
hsc) Pehpambn Iecp¶p. sslt{UmImÀ_¬ ̀ mK¯nsâ hÀ²n¡p¶ sslt{Umt^m_nIv  
BIÀjWw ImcWw DbÀ¶ ImÀt_mIvknen¡¾w ebn¡p¶nÃ. Gähpw efnXamb AtcmamänIv  

ImÀt_mIvknen¡¾amb s_³tkmbn¡¾w Pe¯nÂ ebn¡p¶nÃ.
iv)	 shÅ¯nÂ Akän¡¾¯nsâ 6 apXÂ 8% hscbpÅ emb\nbmWv hn\mKncn. ip²amb 

Akän¡¾s¯ t¥jyÂ Akän¡¾w F¶p hnfn¡p¶p. ImcWw XWp¸n¡pt¼mÄ CXv ]cÂ 

t]mepÅ sFkv cq]w sImÅp¶p. Peob Akän¡¾w 289.5 K, Â XWp¸n¡pt¼mÄ 

Akän¡¾w JcamhpIbpw ]cepIÄ t]mse sFkv cq]s¸SpIbpw sN¿p¶p. AhnsS shÅw 

{ZmhImhØbnÂ XpScpIbpw ip²oIcWw hgn \o¡w sN¿pIbpw sN¿p¶p. t¥jyÂ 

Akän¡¾w e`n¡p¶Xn\v Cu {]{Inb BhÀ¯n¡p¶p.

12.12 ImÀt_mIvknen¡¾§fpsS cmkKpW§Ä.

BÂUnsslUpIfpw IotämWpIfpw \ÂIp¶Xp t]mse ImÀt_mssWÂ {Kq v̧ C = O sâ 

khntijw {]hÀ¯\w ImÀt_mIvknen¡¾w \ÂIp¶nÃ ImcWw ImÀt_mIvknen¡¾¯nsâ 
ImÀt_mssWÂ {Kq v̧ sdtkmW³knÂ (A\pcW\w) DÄs¸«ncn¡p¶p:

ImÀt_mIvknen¡¾§fpsS {]Xn{]hÀ¯\§sf C\n¸dbp¶ coXnbnÂ XcwXncn¡mw:
A)	 O – H _Ô\¯nsâ ]nfÀ v̧ DÄs¸Sp¶ {]Xn{]hÀ¯\§Ä.
B)	 C – OH _Ô\¯nsâ ]nfÀ v̧ DÄs¸Sp¶ {]Xn{]hÀ¯\§Ä.
C)	 – COOH {Kq v̧ DÄs¸Sp¶ {]Xn{]hÀ¯\§Ä.
D)	 sslt{Um ImÀ_¬ `mKw DÄs¸Sp¶ {]XnØm]\ {]Xn {]hÀ¯\§Ä.

A) O – H _Ô\¯nsâ ]nfÀ¸v DÄs¸Sp¶ {]Xn{]hÀ¯§Ä.
1) teml§fpambpÅ {]Xn{]hÀ¯\§Ä 

ImÀt_mIvknen¡¾w Na, Mg, Zn XpS§nb BIväohv teml§fpambn {]Xn{]hÀ¯n v̈ 

ssl{UPs\ ]pd´Ån A\p_Ô ehW§Ä D≠mIp¶p.

DZmlcWw 

	
Akän¡¾w tkmUnbw Aktääv

C OH   +   2Na C ONa   + H2

OO

2 CH3 2 CH3

2) £mc§fpambpÅ {]Xn{]hÀ¯\§Ä

ImÀt_mIvknen¡¾w £mc§fpambn {]Xn{]hÀ¯n v̈ Ahsb \nÀhocyam¡n ehW§sf 

D≠m¡p¶p.
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DZmlcWw 

CH3 C OH   +  NaOH CH3 C ONa  + H2O

O O

Akän¡¾w tkmUnbw Aktääv

3) �ImÀ_tWäpIfpw ss_ImÀ_tWäpIfpambpÅ {]Xn{]hÀ¯\w  

(ImÀt_mIvknen¡¾{Kq¸n\pÅ]cntim[\)

ImÀt_mIvknen¡¾§Ä ImÀ_tWäpIsfbpw ss_ ImÀ_tWäpIsfbpw hnLSn¸n v̈ \pc 

tbmsS ImÀ_¬ ssUHmIvsskUv hmXIw ]pd¯phnSp¶p.

DZmlcWw 

C OH + Na2CO3 C ONa + CO + H O2 2

OO

2CH3 2CH3

Akän¡¾w tkmUnbw Aktääv

4) FÃm ImÀt_mIvknen¡¾§fpw \oe enävakv Nph¸mbn amäp¶p. 

B)  C-OH _Ô\¯nsâ ]nfÀ¸v DÄs¸Sp¶ {]Xn{]hÀ¯\§Ä

1) PCl5, PCl3 ,SOCl2 F¶nhbpambpÅ {]Xn{]hÀ¯\§Ä

ImÀt_mIvknen¡¾§fpsS sslt{UmIvknÂ {Kq v̧ Hcp BÂ¡tlmfnIv {Kq¸ns\t¸mse {]hÀ 

¯n¡p¶p, PCl5, PCl3 , SOCl2 tNÀ¡pt¼mÄ t¢mdn³ AWphn\mÂ ]p\xØm]n¡p¶p

DZmlcWw 

	

O

C OH + PCl5 C Cl + POCl3 + HCl

O

CH3 CH3

Akän¡¾w AkssäÂ t¢mssdUv

	

O

C OH + SOCl2 C Cl + SO2 + HCl

O

C6H5 C6H5

s_³tkmbn¡¾w s_³tkmbnÂ t¢mssdUv

2) AÂ¡tlmfpIfpambpÅ {]Xn{]hÀ¯\w (FÌdn^nt¡j³)

KmV H2SO4 AsÃ¦nÂ DW§nb HCl hmXI¯nsâ km¶n²y¯nÂ ImÀt_mIvknen¡¾ 
§tfmSv BÂ¡tlmfpIÄ tNÀ v̄ NqSm¡pt¼mÄ FkvädpIÄ D≠mIp¶p. Cu {]Xn{]hÀ¯\w 

D`bamWv. CXns\ Fkvädn^nt¡j³ F¶p hnfn¡p¶p.
DZmlcWw 

O

C OH + C
2
H

5
OH C OC

2
H

5
 + H

2
O

O

C6H5 C6H5

s_³tkmbn¡¾w FYnÂ s_³tkmtbäv

H+
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Fkvädn^nt¡jsâ {]hÀ¯\hn[w (sa¡m\nkw) :

Fkvädn^nt¡jsâ {]hÀ¯\ hn[¯nÂ Xmsg ImWp¶ L«§Ä DÄs¸Sp¶p.

H3C OH

C

O

H

H3C OH

C

O

H

C2H5 H

O

H3C

C

O

OH

O
H

C2H5

H

H3C

C

O

OH

O C2H5

H

H

H3C

C

O

OH

O C2H5

HH
H3C

C

O

O C2H5

H

C2H5 H
OH3C

C

O

O C2H5

C2H5 H
O

H

+

C) – COOH {Kq¸v DÄs¸Sp¶ {]Xn{]hÀ¯\§Ä 

1) \ntcmIvkoIcWw 

i) BÂ¡tlmfpIfmbpÅ `mKnI \ntcmIvkoIcWw

tIm¸Àt{Imssaäv cmkXzcI¯nsâ km¶n²y¯nÂ LiAlH4 AsÃ¦nÂ ssl{UP³ D]tbmKn v̈  
\ntcmIvkoIcn¡pt¼mÄ ImÀt_mIvknen¡¾§Ä {]mYanI BÂ¡tlmfpIfmbn amdp¶p. tkmUnbw 

t_mtdmsslss{UUv – COOH {Kq¸ns\ \ntcmIvkoIcn¡p¶nÃ.

DZmlcWw 

C OH 

O

CH3 CH3CH2OH     +     H 2O
LiAlH 4

FYt\mbn¡¾w FYt\mÄ
4(H)

ii) BÂt¡\pIfmbpÅ ]qÀ® \ntcmIvkoIcWw 

HI Nph¶ t^mkv̂ dkv F¶nh tNÀ¡pt¼mÄ ImÀt_mIvknen¡¾w ]qÀ® \ntcmIvkoIcW 

¯n\p hnt[bambn Xpey F®w ImÀ_¬ AWp¡Ä AS§nb BÂt¡\pIsf \ÂIp¶p.

DZmlcWw

C OH + 6 HI

O

CH3
Nph¶ P

CH3   +   3I2  +  2H2OCH3

Akän¡¾w CutY³
473 K
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2) UnImÀt_mIvkntej³

ImÀt_mIvknÂ {Kq¸nÂ \n¶v CO2 \o¡w sN¿p¶Xns\ UnImÀt_mIvkntej³ F¶p hnfn 

¡p¶p. ImÀt_mIvknen¡¾§fpsS tkmUnbw ehW§tfmSv tkmUmssew (NaOH Dw CaO Dw 3: 1  
F¶ A\p]mX¯nÂ) tNÀ v̄ NqSm¡pt¼mÄ ImÀ_¬ ssUHmIvsskUv \jvSs¸«v sslt{Um 

ImÀ_¬ D≠mIp¶p.

DZmlcWw 

C ONa + NaOH

O

CH3 CH4 + Na2CO3

tkmUnbw Aktääv aotY³

CaO

3) tImÄ_nsâ sshZypXhntÇjW UnImÀt_mIvkntej³ 
ImÀt_mIvknen¡¾¯nsâ tkmUnbw AsÃ¦nÂ s]m«mkyw ehW§fpsS Peob emb\nIsf 

sshZypX hntÇjWw sN¿pt¼mÄBÂt¡\pIÄ Bt\mUnÂ e`n¡p¶p. Cu {]Xn{]hÀ¯\s¯  

tImÀ_nsâ sshZypX hntÇjWw F¶p ]dbp¶p.

CH3COONa

+

CH3

CH3CH3 COONa

+ 2CO2  +    2Na

sshZypX
hntÇjWw

tkmUnbw Aktääv Bt\mUv ImtYmUv

tkmUnbw t^mÀtaäv emb\n sshZypX hntÇjWw sN¿pt¼mÄ ssl{UPs\ \ÂIp¶p

4) AtamWnbmbpambpÅ {]Xn{]hÀ¯\w 
ImÀt_mIvknen¡¾w AtamWnbmbpambn {]Xn{]hÀ¯n v̈ AtamWnbw ehWw D≠mIpIbpw 

XpSÀ¶v DbÀ¶ Xm]\nebntebv¡v NqSm¡pt¼mÄ AssaUv e`n¡pIbpw sN¿p¶p.

DZmlcWw

C OH + NH3

O

CH3 C O
-
 NH

+

4

O

CH3 C NH2   H 2O

O

CH3

Akän¡¾w AtamWnbw Aktääv AkässaUv

+

5) P2O5 sâ km¶n²y¯nÂ Xm]¯nsâ {]hÀ¯\w

P2O5 t]mepÅ iàamb Unsslt{UänwKv GPânsâ km¶n²y¯nÂ ImÀt_mIvknen¡¾w 

NqSm¡pt¼mÄ A¾ A¬sslss{UUv D≠mIp¶p.
DZmlcWw

C OH

O

CH3
+
C OH

O

CH3

P2O5 C

O

CH3

C

O

CH3

O + H2O

Akän¡¾w AkänIv A¬sslss{UUv
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D) sslt{UmImÀ_¬ `mK¯pÅ {]XnØm]\ {]Xn{]hÀ¯\§Ä 

1)  α - lmtemPt\j³

sNdnb Afhv Nph¶t^mkv̂ dknsâ km¶n²y¯nÂ α - ssl{UP³ BäapÅ ImÀt_mIvknen 
¡¾w t¢mdn\pamtbm t{_man\pamtbm {]hÀ¯n¡pt¼mÄ α - lmtem ImÀt_mIvknen¡¾§Ä D≠m 
Ip¶p. Cu {]Xn {]hÀ¯\s¯ slÂ thmÂlmÀUv sken³kvIn {]Xn {]hÀ¯\w F¶p ]dbp¶p. 

α - {]XnØm]\ A¾§Ä X¿mdm¡p¶Xn\pÅ kuIcy{]Zamb Bcw` hkvXp¡fmWv α - 
lmtemPt\äUv A¾§Ä.

COOHCH3
 Cl2 / Nph¶ P4

 H2O
COOHCH2

Cl

Akän¡¾w
tamtWmt¢mtdm

Akän¡¾w

2) AtcmamänIv ImÀt_mIvknen¡¾§fnÂ CeIvt{Sm ^nenIv {]XnØm]\w 

AtcmamänIv ImÀt_mIvknen¡¾w CeIvt{Sm^nenIv {]XnØm]\ {]Xn{]hÀ¯\§Ä¡v hnt[b 
amIp¶p. ImÀt_mIvknÂ {Kq v̧ saämZninIXbpÅ \njv{Inb {Kq¸mbn {]hÀ¯n¡p¶p. s_³tkmbn 
¡¾¯nsâ s]mXphmb Nne CeIvt{Sm^nenIv {]XnØm]\{]Xn {]hÀ¯\§Ä Xmsg \ÂIn 

bn«p≠v. 

i) lmtemPt\j³

COOH COOH

Br

Br2

FeBr3
+          HBr

s_³tkmbn¡¾w m -  t{_mtams_³tkmbn¡¾w

ii) ss\t{Sj³

+      H2O

s_³tkmbn¡¾w m-ss\t{Sm s_³tkmbn¡¾w     

COOH COOH

NO2

KmV  HNO3

KmV  H2SO4

iii) kÄt^mtWj³

+      H2O

s_³tkmbn¡¾w

COOH COOH

SO3H

]pIbp¶

KmV H 2SO4

m-kÄt^ms_³tkmbn¡¾w
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iv)	 s_³tkmbn¡¾w {^oUÂ {Im v̂äv {]Xn{]hÀ¯\¯n\v hnt[bamIp¶nÃ. ImÀt_mIvknÂ 
{Kq¸nsâ iàamb \njv{Inb kz`mhamWv CXn\v ImcWw.

E) t^mÀan¡¾¯nsâ \ntcmIvkoIcW {]hÀ¯\w 
t^mÀan¡¾¯nÂ Hcp BÂUnsslUpw Hcp BknUv {Kq¸pw AS§nbncn¡p¶p. AXn\mÂ 

aäpÅ BÂUnsslUpIsft¸mse t^mÀan¡¾hpw Ffp¸¯nÂ HmIvkoIcn¡s¸Smw, AXpsIm≠v 
iàamb sdUyqknwKv GPâmbn {]hÀ¯n¡p¶p.

BÂUnsslUv{Kq¸v ImÀt_mIvknen¡¾{Kq¸v

H C OH

O

H C OH

O

i)	 t^mÀan¡¾wtSmf³kv doPâns\ (AtamWnbm IeÀ¶ knÂhÀ ss\t{Säv emb\n) knÂhÀ 

temlambn \ntcmIvkoIcn¡p¶p.
HCOO -  +  2Ag+   +  3OH- 2 Ag            +       CO3

2 -      + 2H2O

(tSmf³kv doPâv) knÂhÀ I®mSn

ii)	 t^mÀan¡¾w s^ÃnwKvkv emb\nsb \ntcmIvkoIcn¡p¶p. CXv \oe\ndapÅ Ip{]nIv AtbmWp 

Isf Nph¶ \ndapÅ Ip{]kv AtbmWpIfmbn \ntcmIvkoIcn¡p¶p.
HCOO-    + 2Cu2+  +  5 OH - Cu2O           +  CO3

2 -  + 3 H2O

(s^ÃnwKvkv emb\n) Nph¶ Ah£n]vXw

ImÀt_mIvknen¡¾ {Kq¸n\pÅ ]cntim[\IÄ

i)	 Peobemb\nbnÂ ImÀt_mIvknen¡¾w \oeenäv akv Nph¸m¡n amäp¶p.
ii)	 ImÀ_¬ ssU HmIvsskUv ]pd¯p hcp¶Xn\mÂ ImÀt_mIvknen¡¾§Ä tkmUnbw 

ss_ImÀ_tWäns\m¸w Xo{hambn \pc¨p s]m§p¶p.
iii)	 ImÀt_mIvknen¡¾t¯mSv BÂ¡tlmÄ, KmV H2SO4 F¶nh tNÀ v̄ NqSm¡pt¼mÄ Hcp 

Fkvädns\ D≠m¡p¶p. CXv ]g¯nsâ KÔw hgn Is≠¯p¶p.
12.13 ImÀt_mIvknen¡¾§fpsS A¾obX (AknUnän) 

Peob emb\nbnÂ ImÀt_mIvknen¡¾§Ä AtbmWoIcW¯n\v hnt[bambn H+ ImÀt_mIv 
knteäv AtbmWpIsf DÂ¸mZn¸n¡p¶p. ImÀt_mIvknteäv Atbm¬ sdtkmW³kv (A\pcW\w) 
hgn ØncX ssIhcn¡p¶p, CXv t{]mt«mWns\ Ffp¸¯nÂ \ÂIm³ ImÀt_mIvknen¡¾s¯ 
klmbn¡p¶p. 

R C OH R C O  +  H+

O

ImÀt_mIvknen¡¾w ImÀt_mIvknteäv Atbm¬

O

ImÀt_mIvknteäv AtbmWnsâ sdtkmW³kv LS\ NphsS \ÂInbncn¡p¶p.

hntbmP\ Øncm¦w (Ka) A\pkcn v̈ ImÀt_mIvknen¡¾¯nsâ hocyw {]ISn¸n¡mw:
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+ HR COOH + H2O RCOO − O+
3

Ka
   [RCOO -  ] [H3O+]

    [RCOOH]
 =

hntbmP\Øncm¦s¯ km[mcWbmbn A¾obX Øncm¦w F¶p hnfn¡p¶p. ImcWw CXv 

Hcp A¾¯nsâ Bt]£nI hocyw Af¡p¶p. A¾¯nsâ hocyw IqSpXembncp¶mÂ AXnsâ Ka 
aqeyw IqSpXembncn¡pw.

Hcp A¾¯nsâ hntbmP\ Øncm¦w pKa aqey¯nepw kqNn¸n¡mw.

pKa = - log Ka
hocyw IqSnb A¾¯n\v DbÀ¶ Ka aqeyhpw F¶mÂ sNdnb pKa aqeyhpw D≠mIpw.  

298 K Â Nne ImÀt_mIvknen¡¾§fpsS Ka, pKa aqey§Ä

ImÀt_mIvknen¡¾w
pKa aqeyw

A¾¯nsâ t]cv X³am{Xmkq{Xw

ss{St¢mtdm Akän¡¾w Cl3CCOOH 0.64

ssUt¢mtdmAkän¡¾w Cl2CHCOOH 1.26

^vfqtdm Akän¡¾w FCH2COOH 2.59

t¢mtdm Akän¡¾w ClCH2COOH 2.87

t{_mtam Akän¡¾w BrCH2COOH 2.90

AtbmtUm Akän¡¾w ICH2COOH 3.17

t^mÀan¡¾w HCOOH 3.75

s_³tkmbn¡¾w C6H5COOH 4.20

Akän¡¾w CH3COOH 4.76

s{]m]ntbmWn¡¾w CH3CH2COOH 4.88

o – ss\t{Sms_³tkmbn¡¾w o-NO2C6H4COOH 2.17

m-ss\t{Sms_³tkmbn¡¾w m-NO2C6H4COOH 3.49

p- ss\t{Ss_³tkmbn¡¾w p-NO2C6H4COOH 3.44

ImÀt_mIvknen¡¾§fpsS A¾obXbnÂ {]XnØm\nIfpsS ^ew.
i)	 CeIvt{SmWns\ tamNn¸n¡p¶ {Kq¸v A¾obXsb Ipdbv¡p¶p

CeIvt{Sm¬ tamNn¸n¡p¶ {Kq¸pIÄ (+I {Kq¸pIÄ) ImÀt_mIvknteäv AtbmWnse s\Käohv 
NmÀPv hÀ²n¸n¡pIbpw AXns\ AØncXbpÅXm¡pIbpw sN¿p¶p. AXn\mÂ t{]mt«mWnsâ 

\jvSw t¢iIcamIp¶p.

H C OH >CH3 C OH

O

> CH3 CH2 OHC

OO

t^mÀan¡¾w Akän¡¾w s{]m]ntbmWn¡¾w
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ii)  CeIvt{Sm¬ ]n³hen¡Â {]XnØm\nIÄ A¾obXsb hÀ²n¸n¡p¶p 

CeIvt{Sm¬ ]n³hen¡Â {]XnØm\nIÄ ImÀt_mIvknteäv AtbmWnse s\Käohv NmÀPv  
Ipdbv¡pIbpw AXns\ ØncXbpÅXm¡pIbpw sN¿p¶p. C¯cw kmlNcy§fnÂ t{]mt«mWnsâ  

\jvSw XmcXtay\ Ffp¸amIpw.

{]XnØm\nIfpsS CeIvt{Sm s\KäohX hÀ²n¡pt¼mÄ A¾obX hÀ²n¡p¶p. DZmlcW¯n\v 

hnhn[ lmtem Akän¡¾§fpsS A¾obX ]n´pScp¶{Iaw

F CH2 COOH > Cl CH2 COOH > Br CH2 COOH > I CH2 COOH

α - ImÀ_Wnse CeIvt{Sm¬ ]n³hen¡Â {]XnØm\nIfpsS F®w hÀ²n¡pt¼mÄ 

A¾obX hÀ²n¡p¶p

Cl3C COOH > Cl2CH COOH > ClCH2COOH > CH3COOH

Hcp ImÀt_mIv knen¡¾¯nsâ A¾obXbnÂ hnhn[ CeIvt{Sm¬ ]n³hen¡Â {Kq¸pIfpsS 

{]`mhw ]n´pScp¶ {Iaw, 

 − NO2 > � CN > �  F >  � Cl >  � Br >  > −Ph�  I 

hnhn[ ssPhkwbpà§fpsS Bt]£nI A¾obXIfmWv

RCOOH > ArOH > H2O > ROH > RC  CH

12.14  ImÀt_mIvknen¡¾§fpsS ^wKvjWÂ hypXv]¶§Ä

BknUv t¢mssdUpIÄ, AssaUpIÄ, FÌdpIÄ t]mepÅ kwbpà§sf ImÀt_mIvknen¡¾ 
hypXv]¶§Ä F¶p hnfn¡p¶p. ImcWw Ah Hcp ImÀt_mIvknen¡¾¯nÂ \n¶v {Kq¸nsâ kz`mh 

¯nÂ am{Xw AsÃ¦nÂ ImÀt_mIvknen¡¾¯nse -OH {Kq¸ns\ ]p\xØm]n¡p¶ Bä¯nÂ am{Xw  

hyXymks¸«ncn¡p¶p.

 - OH s\ ]p\x\Øm 

]n¡p¶ {Kq¸v
t]cv LS\ DZmlcWw

–Cl A¾t¢mssdUv
R C Cl

O CH3 C Cl

O

AkssäÂ t¢mssdUv

–NH2
A¾ AssaUv

R C NH2

O
CH3 C NH2

O

AkässaUv

–OR' FÌÀ
R C OR'

O
CH3 C OCH3

O

saYnÂAktääv

–OOCR
A¾ AÂssl 

ss{UUv R C

O

O C

O

R
CH3 C

O

O C

O

R

AkänIv A¬sslss{UUv
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A¾hypXv]¶§fpsS Bt]£nI {Inbmiàn

A¾hyqXv]¶§fpsS {Inbmiàn ]n´pScp¶ {Iaw

R    C    Cl   >      R   C   O   C   R     >      R   C   OR'    >     R   C   NH2

OO OO O

apIfnes¯ {InbmiànbpsS {Iaw Xmsg ImWp¶hbpsS ASnØm\¯nÂ hniZoIcn¡mw

i) hn«pt]mIp¶ {Kq¸nsâ £mcXzw      ii) A\pcq]oIcW {]`mhw (sdtkmW³kv C^IvSv)

(i)  hn«pt]mIp¶ {Kq¸nsâ £mcXzw
hocyw Ipdª £mc§Ä \Ã hn«pt]mIp¶ {Kq¸pIfmWv (eohnwKv {Kq¸pIÄ) AXn\mÂ Ffp¸ 

¯nÂ hn«pt]mIp¶ hocyw Ipdª £mc§fpÅ (L) AsskÂ hypXv]¶§Ä Ffp¸¯nÂ _Ô\ 
s¯ ]nfÀ¡p¶Xn\mÂ A[nI {Inbm iànbpÅhbmWv. eohnwKv {Kq¸nsâ £mcXz¯nsâ icnbmb 

{IaamWv H2N   : >  : OR > RCOO : > : Cl  AXn\mÂ CXnsâ hn]coXamWv {InbmiànbpsS {Iaw.

(ii)  A\pcq]oIcW {]`mhw
{Kq¸nsâ CeIvt{Sms\KäohX Ipdhmbncp¶mÂ Xmsg 

ImWp¶hn[w A\pcq]oIcW ØncX IqSpXembncn¡pw.
Cu {]`mhw X³am{Xsb IqSpXÂ kpØncam¡pIbpw 

AsskÂkwbpà¯nsâ {Inbmiàn Ipdbv¡pIbpw sN¿p¶p.  

hn«pt]mIp¶ {Kq¸pIfpsS CeIvt{Sm s\KäohXbpsS {Iaw  
– Cl > - OCOR > - OR > - NH2

AXn\mÂ \yq¢ntbm^nenIv doPâpÅ A¾ hypXv]¶§fpsS {]Xn{]hÀ¯\ {Iaw 
A¾ lmsseUv > A¾ A¬sslss{UUv > FÌdpIÄ> A¾AssaUpIÄ

12.14.1  \maIcWw

kwbpàw (s]mXphmb t]cv, 

LS\m kq{Xw IUPAC \maw)

IUPAC \maw

Øm\kwJytbmsS 

D]kÀ¤w

auenI 

LSIw 

(dq«v)

{]mYanI 

{]Xybw

ZznXob {]

Xybw

AkssäÂ t¢mssdUv

CH3 C Cl

O
FYt\mbnÂt¢mssdUv

– FYv B³
HmbnÂ 

t¢mssdUv

s{]m¸ntbmssWÂt¢mssdUv

C2H5 C Cl

O
s{]m¸t\mbnÂ t¢mssdUv

– s{]m]v B³
HmbnÂ  

t¢mssdUv

s_³tkmbnÂ t¢mssdUv

C6H5 C Cl

O

s_³tkmbnÂt¢mssdUv

– s_³kv B³
HmbnÂ 

t¢mssdUv

R C

O

G

R C

O

G
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AkänIv A¬sslss{UUv

CH3 C O C

O

CH3

O

FYt\mbnIv A¬sslss{UUv

– FYv B³
HmbnIv 

A¬ ssl 
ss{UUv

s{]m¸ntbmWnIv A¬sslss{UUv

CH3 C O C

O

CH2

O

CH2 CH3

s{]m¸t\mbnIv A¬sslss{UUv

– s{]m]v B³
HmbnIv 

A¬ssl 
ss{UUv

s_³tkmbnIv A¬sslss{UUv

C O

O

C

O

C
6
H

5
C

6
H

5

s_³tkmbnIv A¬sslss{UUv

– s_³kv
HmbnIv 

A¬ssl 
ss{UUv

FkvädpIÄ

saYnÂ Aktääv

CH3 CH3C O

O

saYnÂ FYt\mtbäv

saYnÂ saYv B³ Hmtbäv

FYnÂ Aktääv

CH3 C O

O

C2H5

FYnÂFYt\mtbäv

FYnÂ FYv B³ Hmtbäv

^nss\Â Aktääv

CH3 C O

O

C6H5

^nss\Â FYt\mtbäv

^nss\Â FYv B³ Hmtbäv

A¾ AssaUpIÄ

AkässaUv

CH3 C NH2

O

FY\mssaUv

– FYv B³ AssaUv
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s{]m]ntbm\ssaUv

C2H5 C NH2

O

s{]m¸\ssaUv

– s{]m]v B³ AssaUv

s_³kssaUv

C6H5 C NH2

O

s_³kssaUv

– s_³kv – AssaUv

12. 14. 2. A¾ lmsseUpIÄ:

A¾ t¢mssdUv X¿mdm¡p¶ coXnIÄ:

ImÀt_mIvknen¡v A¾t¯mSv SOCl2, PCl5, AsÃ¦nÂ PCl3 t]mepÅ GsX¦nepsamcp 

t¢mdnt\änwKv GPâ v tNÀ v̄ A¾ t¢mssdUpIÄ X¿mdm¡p¶p.

1) XtbmssWÂ t¢mssdUp (SOCl2) ambpÅ {]Xn{]hÀ¯\¯neqsS

C OH Cl

O O

CH3 C+ SOCl2 + HCl + SO2

AkssäÂ t¢mssdUv

CH3

Akän¡¾w

A¾t¢mssdUns\ ip²amb AhØbnÂ Ahtijn¸n v̈ Dt]mÂ¸¶§Ä hmXI§fmbXp 

sIm≠v Ffp¸¯nÂ ]pd¯pt]mIp¶p. AXn\mÂ Cu coXn aäpÅhtb¡mÄ anI¨XmWv.

`uXnI KpW§Ä:

•	 hmbphnÂ Xpd¶p hbv¡pt¼mÄ Pe_mjv]hpambpÅ {]Xn{]hÀ¯\w ImcWwssl{UP³ 

t¢mssdUnsâ a§nb ]pI ]pds¸Sphn¡p¶p.

•	 Ch shÅ¯nÂ ebn¡p¶nÃ, F¶mÂ PehntÇjWw aqew ]Xps¡ Aenªp t]mIp¶p.

cmkKpW§Ä:

Ch shÅw, BÂ¡tlmÄ, AtamWnbm, Aao\pIÄ XpS§nb hocyw Ipdª \yq¢ntbm^nep 
Ifpambn {]Xn{]hÀ¯n¡pIbpw A\p_Ô A¾w, FÌÀ, AssaUv AsÃ¦nÂ {]XnØm]\ Assa 

UpIÄ F¶nh DÂ¸mZn¸n¡pIbpw sN¿p¶p.

1) PehntÇjWw. AsskÂlmsseUpIÄ PehntÇjW¯n\v hnt[bambn A\p_Ô ImÀt_mIv 

knen¡¾§Ä D≠mIp¶p

C OH

O O

CH3 C+ HOH  + HClCH3 Cl
AkssäÂt¢mssdUv Akän¡¾w
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2) BÂ¡tlmfpIfpambn {]Xn{]hÀ¯n¨v FÌdpIsf \ÂIp¶p (BÂ¡tlmfnknkv).

C OC2H5

O O

CH3 C+ HOC2H5  + HClCH3 Cl

AkssäÂ
t¢mssdUv

FYnÂ
BÂ¡tlmÄ

FYnÂ Aktääv

3) AtamWnbbpambn {]Xn{]hÀ¯n v̈ (AtamtWmenknkv) A¾ AssaUpIsf \ÂIp¶p

C NH2

O O

CH3 C+ H  + HClCH3 Cl

AkssäÂ
t¢mssdUv

NH2

AtamWnb AkässaUv

4) 1o, 2o Aao\pIfpambn {]Xn{]hÀ¯n¨v N-BÂss¡Â AssaUpIsf \ÂIp¶p.

R C NHR'

O O

C+ H  + HClRCl NHR'
N-BÂss¡essaUv1o Aao³

R C NR'2

O O

C+ H  + HClRCl NR'2
N,N-ssUBÂssIessaUv2o Aao³

(5)	\ntcmIvkoIcWw. 

(a)	hnjapÅ ]tÃUnbw cmkXzcI¯nsâ km¶n²y¯nÂ ssl{UP\pambn \ntcmIvkoIcn¡pt¼mÄ 
Ah BÂUnsslUpIÄ D≠m¡p¶p. Cu {]Xn{]hÀ¯\s¯ tdmsk³a≠v dnUIvj³)\ntcm 
IvkoIcWw) F¶p hnfn¡p¶p. BÂUnsslUpIÄ X¿mdm¡Â ]mT`mK v̄ \½Ä Cu {]Xn {]hÀ 

¯\w ]Tn¨n«p≠v

C

O O

CH3 C+ H 2  + HClCH3 Cl

AkssäÂ t¢mssdUv

Pd - BaSO
4

H

AkämÂUnsslUv
2[H]

(b)	LiAlH4 D]tbmKn v̈ \ntcmIvkoIcn¡pt¼mÄ {]mYanI BÂ¡tlmfpIsf \ÂIp¶p.

CH3 C Cl + 4(H)
LiAlH4

CH3 CH2 OH + HCl

FYnÂ BÂ¡tlmÄ

O

12.14.3 A¾ A¬sslss{UUv

X¿mdm¡p¶ coXnIÄ 
1. ImÀt_mIvknen¡¾t¯mSv P2O5 tNÀ¯v NqSm¡Â

ImÀt_mIvknen¡¾t¯mSv P2O5 tNÀ v̄ NqSm¡pt¼mÄ\nÀÖeoIcWw (Unsslt{Uj³)  

\S¶v A¾ A¬sslss{UUv D≠mIp¶p F¶Xns\ \½Ä CXn\p ap¼v ]Tn¨n«p≠v.  
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2. ImÀt_mIvknen¡¾§fpsS ehWhpambpÅ A¾ lmsseUnsâ {]Xn{]hÀ¯\w.
A¾t¢mssdUpItfmSv ImÀt_mIvknen¡¾§fpsS tkmUnbw ehWw tNÀ v̄ NqSm¡pt¼mÄ 

A\p_Ô A¬sslss{UUv D≠mIp¶p.

	

C Cl

O

CH3
+
C Na

O

CH3

C

O

CH3

C

O

CH3

O + NaCl

tkmUnbw Aktääv AkänIv A¬sslss{UUv

O

AkssäÂ t¢mssdUv

cmkKpW§Ä 
1. PehntÇjWw

A¾ A¬sslss{UUv kmh[m\¯nÂ PehntÇjWw \S¶v A\p_Ô ImÀt_mIvknen¡ 

¾§Ä D≠mIp¶p.
O

AkänIv A¬sslss{UUv Akän¡¾w

CH3 C O C CH3 + H OH 2CH3 C OH

O O

2. BÂ¡tlmfpambpÅ {]Xn{]hÀ¯\w

A¾ A¬sslss{UUv BÂ¡tlmfpIfpambn {]Xn{]hÀ¯n v̈ FÌdpIÄ D≠mIp¶p.
O

AkänIv A¬sslss{UUv

CH3 C O C CH3 + H OC2H5

O O

CH3 C OC2H5 + CH3 C

O

FYnÂ BÂ¡tlmÄ FYnÂ Aktääv Akän¡¾w

OH

3. AtamWnbmbpambpÅ {]Xn{]hÀ¯\w

A¾ A¬sslss{UUv AtamWnbmbpambn {]Xn{]hÀ¯n v̈ AssaUpIÄ D≠mIp¶p.
O

AkänIv A¬sslss{UUv
Akän¡¾w

CH3 C O C CH3 + H NH2 CH3 C NH2 + CH3

O O

C OH

O

AkässaUv AtamWnb

4. PCl5 ambpÅ {]Xn{]hÀ¯\w

A¾ A¬sslss{UUv PCl5 ambn {]Xn{]hÀ¯n v̈ AsskÂt¢mssdUpIÄ D≠mIp¶p.
O

AkänIv A¬sslss{UUv AkssäÂ t¢mssdUv

CH3 C O C CH3 + PCl5 2CH3 C Cl + POCl3

O O
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12.14.4 FÌdpIÄ

X¿mdm¡p¶ coXnIÄ 
1. FÌdn^nt¡j³ 

J\nP A¾¯nsâ km¶n²y¯nÂ BÂ¡tlmfnt\mSv ImÀt_mIvknen¡¾§Ä tNÀ¡pt¼mÄ 
FÌdpIsf \ÂIp¶psh¶v \½Ä CXn\p ap¼v ]Tn¨n«p≠v. A[nI AfhnÂ A`nImcIw D]tbmKn v̈  
AsÃ¦nÂ {]Xn{]hÀ¯\ an{inX¯nÂ \n¶v shÅw \o¡w sNbvXv {]Xn{]hÀ¯\w ]qÀ¯oIcn 

¡p¶p. 
2. A¾t¢mssdUv AsÃ¦nÂ A¾ A¬sslss{UUpIfpsS BÂ¡tlmfnknkv

ii) A¾t¢mssdUv AsÃ¦nÂ A¾ A¬sslss{UUnt\mSv BÂ¡tlmÄ tNÀ¡pt¼mÄ 

FÌdp Isf \ÂIp¶p 
`uXnI KpW§Ä

FÌdpIÄ ]g¯nsâ {]tXyI kpKÔt¯mSp IqSnb \ndanÃm¯ {ZmhI§Ä AsÃ¦nÂ 

Jc]ZmÀ°§fmWv Nne FÌdpIfpsS kpKÔ§Ä NphsS \ÂInbncn¡p¶p.

{I.\ FÌÀ kpKÔw

1 AssaÂ Aktääv hmg¸gw

2 FYnÂ _yq«ntdäv ss]\m¸nÄ

3 HIvssäÂ Aktääv Hmd©v

4 sFtkm_yqss«Â t^mÀtaäv dmkvs_dn

5 AssaÂ _yq«ntdäv B{]nt¡m«v

cmkKpW§Ä 
1.  PehntÇjWw 

FÌdpIfpsS PehntÇjWw BÂ¡tlmÄ, ImÀt_mIvknen¡¾w F¶nhsb \ÂIp¶Xmbn 
\½Ä CXn\p ap¼v ]Tn¨n«p≠v. 
2.   BÂ¡tlmfpambpÅ {]Xn{]hÀ¯\w

Hcp J\nP A¾¯nsâ km¶n²y¯nÂ Hcp BÂ¡tlmfnsâ FÌÀ asämcp BÂ¡tlmfpambn 
{]Xn{]hÀ¯n v̈ c≠mas¯ BÂ¡tlmfnsâ FÌdns\ \ÂIp¶p. FÌdpIfnse BÂ¡tlmÄ 
Awi§fpsS ]ckv]c amäs¯ {Sm³kv FÌdn^nt¡j³ F¶p ]dbs¸Sp¶p.

O

FYnÂ Aktääv

CH3 C OC2H5 + HOC3H7

O

CH3 C
FYnÂ
BÂ¡tlmÄ

H+

OC3H7+ C2H5OH
s{]mss¸Â
Aktääv

s{]mss¸Â
BÂ¡tlmÄ

Ipdª BÂ¡tlmfnsâ FÌdnÂ \n¶v DbÀ¶ BÂ¡tlmfnsâ FkväÀ X¿mdm¡p¶Xn\v 
s]mXphmbn Cu {]Xn{]hÀ¯\w D]tbmKn¡p¶p.
3. AtamWnbmbpambpÅ {]Xn{]hÀ¯\w (AtamtWmenknkv)

FÌdpIÄ AtamWnbmbpambn kmh[m\¯nÂ {]Xn{]hÀ¯n v̈ AssaUpIÄ, BÂ¡tlmÄ 
F¶nh D≠mIp¶p.

O

FYnÂAktääv

CH3 C OC2H5 + H

O

CH3 C

FYnÂ
BÂ¡tlmÄ

NH2 + C2H5OH

AkässaUv

NH2
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4. ss¢k¬ kwL\\w 
IpdªXv Hcp ∝- ssl{UP³ Bäsa¦nepw AS§nbncn¡p¶ FÌdpIÄ tkmUnbw CutYmIvsskUv  

t]mepÅ hocyapÅ £mc¯nsâ km¶n²y¯nÂ kzbw L\o`hn v̈  b- Iotäm FÌÀ D≠mIp¶p.
O

FYnÂ Aktääv

CH3 C OC2H5 + H

O

CH3 C

FYnÂ BÂ¡tlmÄ

C2H5ONa
CH2

FYnÂ Aktäm AktäävFYnÂ Aktääv

CH2 C OC2H5

O

C OC2H5 + C2H5OH

O

5. PCl5 ambpÅ {]Xn{]hÀ¯\w

FÌdpIÄ PCl5 ambn {]Xn{]hÀ¯n v̈ AsskÂ, BÂss¡Â t¢mssdUpIfpsS an{inXw  

\ÂIp¶p

	

O

FYnÂ Aktääv

CH3 C OC2H5 + PCl5

O

CH3 C

FYnÂ t¢mssdUv

Cl    +     C2H5Cl         + POCl3
AkssäÂ
t¢mssdUv

kzbw hnebncp¯pI

Assktej³ {]Xn{]hÀ¯\§Ä \S¯pt¼mÄ AsskÂt¢mssdUn\p ]Icw BknUv 

A¬sslss{UUn\v ap³KW\ \ÂIp¶p. F´psIm≠v?

12.14.5 A¾ AssaUpIÄ 
ImÀt_mIvknÂ {Kq¸nse – OH ̀ mKw amän – NH2 {Kq v̧ Øm]n¡pt¼mÄ e`n¡p¶ ImÀt_mIvknen 

¡¾§fpsS hypXv]¶§fmWv A¾ AssaUpIÄ. AssaUpIfpsS s]mXphmb kq{Xw C\n¸dbp¶ 

coXnbnÂ \ÂInbncn¡p¶p. 
R   C    NH2

O
 Ct¸mÄ {][m\ambpw AkämssaUnsâ ckX{´ ]T\ 

¯nemWv \mw {i²tI{µoIcnt¡≠Xv.
X¿mdm¡p¶ coXnIÄ 
1.	 A¾ hypXv]¶§fpsS AtamtWmenknkv 

 A¾t¢mssdUpIÄ AsÃ¦nÂ A¾ A¬sslss{UUpIÄ D]tbmKn v̈ AtamWnbbpsS {]hÀ 
¯\¯neqsS A¾ AssaUpIÄ X¿mdm¡p¶p.

O

AkssäÂ t¢mssdUv

CH3 C Cl + H

O

CH3 C NH2 + HCl

AkässaUv

NH2

O

AkänIv A¬sslss{UUv AkässaUv

CH3 C O C CH3 + H CH3 C NH2 + CH3

O O

NH2 C OH

O

2) AtamWnbw ImÀt_mIvknteäpIsf NqSm¡Â 
ImÀt_mIvknen¡¾§fpsS AtamWnbw ehW§Ä (AtamWnbw ImÀt_mIvknteäpIÄ) 

NqSm¡pt¼mÄ Hcp PeX³am{Xsb \jvSs¸«v AssaUpIÄ D≠mIp¶p.
O

AtamWnbw Aktääv

CH3 C O � NH+
4

O

OCH3 C NH2 + H2

AkässaUv
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3) BÂss¡Â kbss\UpIfpsS (ss\ss{SepIÄ) `mKnI PehntÇjWw

XWp¯ KmV HCl s\m¸w BÂss¡Â kbss\UpIfpsS `mKnI PehntÇjWw AssaUp 

IÄ \ÂIp¶p

saYnÂ kbss\Uv

CH3 C CH3 C NH2

AkässaUv

N
KmV HCl

H2O / OH
O

cmkKpW§Ä 

1.  Bwt^m«dnIv kz`mhw 
AssaUpIÄ hocyw Ipdª A¾w hocyw Ipdª £mcw F¶n§s\ c≠pambn {]hÀ¯n¡p¶Xn 

\mÂ Bwt^m«dnIv kz`mhw {]ISn¸n¡p¶p. C\n¸dbp¶ {]Xn{]hÀ¯\§fneqsS CXv sXfnbn 

¡m\mIpw.

AkässaUv (£mcs¯t¸mse) sslt{Umt¢mdn¡¾hpambn {]Xn{]hÀ¯n v̈ ehWw D≠mIp¶p
O

AkässaUv

CH3 C

O

CH3 C NH3 Cl
AkässaUv sslt{Umt¢mssdUv

NH2 + HCl
+

AkässaUv (A¾s¯t¸mse) tkmUnbhpambn {]Xn {]hÀ¯n v̈ tkmUnbw ehWap≠mIp¶p. 

ssl{UP³ hmXIs¯ ]pd´Åp¶p.
O

AkässaUv

2CH3 C

O

2CH3 C NHNa + H2

tkmUnbw AkässaUv

NH2  +  2Na

2)  PehntÇjWw 
A¾w AsÃ¦nÂ £mc emb\nbnÂ AssaUpIsf \o≠ t\cw NqSm¡pt¼mÄ PehntÇjWw 

kw`hn¡p¶p 
O

AkässaUv

CH3 C

O

CH3 C OH +  NH4Cl

Akän¡¾w

NH2 + H2O
t\À¯ HCl

O

CH3 C

O

CH3 C ONa +

tkmUnbw Aktääv

NH2
NaOH

AkässaUv

NH
3

3)  \nÀÖeoIcWw (Unsslt{Uj³) 
AssaUpItfmSv P2O5 t]mepÅ hocyw IqSnb \nÀÖeoIcW GPâpIÄ tNÀ v̄ NqSm¡pt¼mÄ 

\nÀÖeoIcn v̈ kbss\UpIÄ D≠mIp¶p.

AkässaUv 

O

CH3 C CH3 C N + H2O
saYnÂ kbss\Uv
(Aktäm ss\ss{SÂ)

NH2

P2O5

XII Std - Unit 12 Chemistry Vol-2 Malayalam.indd   187XII Std - Unit 12 Chemistry Vol-2 Malayalam.indd   187 3/1/2023   5:16:44 PM3/1/2023   5:16:44 PM



188

4) tlm^vamsâ sUt{KtUj³
ImkvänIv £mc¯nsâ km¶n²y¯nÂ AssaUpIÄ t{_man\pambn {]Xn{]hÀ¯n v̈ amXr 

AssaUnt\¡mÄ Hcp ImÀ_¬ IpdhpÅ {]mYanI Aao³ D≠mIp¶p.
O

AkässaUv

CH3 C CH3NH2      + K2CO3 + 2KBr + 2H2O
saYneao³

NH2 + Br2 + 4 KOH

5) \ntcmIvkoIcWw

AssaUpIsf LiAlH4 AsÃ¦nÂ tkmUnbwþFYnÂ BÂ¡tlmÄ D]tbmKn v̈ \ntcmIvko 

Icn¡pt¼mÄ A\p_Ô Aao\pIÄ D≠mIp¶p.
O

AkässaUv 

CH3 C

FYneao³

NH2 + 4 (H) CH3 CH2 NH2 + H2O
LiAIH4

12.15 �ImÀt_mIvknen¡¾§fpsSbpw AhbpsS hypXv]¶§fpsSbpw D]tbmK§Ä
t^mÀan¡¾w

i)	 arKt¯mensâ \nÀÖeoIcW¯n\v.
ii)	 dºÀ emäIvkn\pÅ tImbKpteänwKv GPâmbn

iii)	 sshZyimkv{X¯nÂ kÔnhmXs¯ NnInÕn¡p¶Xn\v

iv)	 ]g¨mdpIÄ kwc£n¡p¶Xn\pÅ Bânsk]vän¡mbn D]tbmKn¡p¶p.
Akän¡¾w

i)	 tS_nÄ hn\mKncnbmbn

ii)	 dºÀ emäIvkn\pÅ tImbKpteänwKv GPâmbn

iii)	 skÃptemkv Aktääv, t]mfnhnss\Â Aktääv F¶nhbpsS \nÀ½mW¯nÂ D]tbmKn¡p¶p

s_³tkmbn¡¾w

i)	 ip²amb cq]¯ntem tkmUnbw s_³tkmtbäv cq]¯ntem `£W kwc£W¯n\v

ii)	 sshZyimkv{X¯nÂ Hcp bqdn\dn Bânsk]vän¡mbn

iii)	 Nmb§Ä \nÀ½n¡p¶Xn\v D]tbmKn¡p¶p

AkssäÂ t¢mssdUv

i)	 HmÀKm\nIv kn´knknÂ AkänteänwKv GPâmbn

ii)	 ssPh kwbpà§fnse– OH, - NH2 {Kq¸pIÄ Is≠¯p¶Xn\pw IW¡m¡p¶Xn\pw 

CXv D]tbmKn¡p¶p.

AkänIv A¬sslss{UUv

i)	 AkssäteänwKv GPâmbn

ii)	 Bkv{]n³, s^\m.skän³ t]mepÅ acp¶pIÄ X¿mdm¡p¶Xn\v

iii)	 skÃptemkv Aktääv, t]mfnhnss\Â Aktääv XpS§nb ¹mkvänIv \nÀ½mW¯nÂ D]tbm 

Kn¡p¶p.
FYnÂ Aktääv

i)	 Ir{Xna ^ek¯pIÄ X¿mdm¡p¶Xn\v.
ii)	 emIzdpIÄ¡pÅ embIambn.
iii)	 FYnÂ Aktäm Aktääv t]mepÅ HmÀKm\nIv kn´änIv doPâ v X¿mdm¡p¶Xn\v  

D]tbmKn¡p¶p.
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 aqey\nÀ®bw

icnbmb D¯cw XncsªSp¡pI:

1.	 {]Xn{]hÀ¯\¯nÂ cq]w sIm≠ DÂ¸¶w ‘A’ bpsS icnbmb LS\	(NEET)
O

H2 ( , 1atm)
Pd / C,

A
hmXIw

FYt\mÄ
  

OH

a) b)

O

c)

OH

d)

OH

2.	 AktämWnÂ \n¶v kbt\mssl{Unsâ cq]oIcWw XmsgImWp¶hbnÂ GXnsâ Hcp DZmlc 

WamWv 

a) \yq¢ntbm^nenIv {]XnØm]\w 	 b) CeIvt{Sm^nenIv {]XnØm]\w

c) CeIvt{Sm^nenIv kwtbmP\w	 d) \yq¢ntbm^nenIv kwtbmP\w 

3.	 C\n¸dbp¶ doPâpIfnÂ H¶pambn Aktäm¬ \yq¢ntbm^nenIv kwtbmP\¯nÂ DÄs¸Sp¶p, 

XpSÀ¶v shÅw \o¡w sN¿s¸Sp¶p. B doPâ v 

a) {KnKmÀUv doPâ v			   b) Sn / HCl 

c) t\cnb A¾emb\nbpsS km¶n²y¯nÂ ssl{Uko³	 d) sslt{Umkb\n¡¾w

4.	 C\n¸dbp¶ {]Xn{]hÀ¯\¯nÂ, 

HC CH
H2SO4

HgSO4

X  DÂ¸¶w ‘X’ \ÂIm¯Xv 

a) tSmf³kv ]cntim[\		  b) hnIvSÀtabÀ ]cntim[\

c) AtbmtUmt^mw ]cntim[\	 d) s^ÃnwKv emb\n ]cntim[\ 

5.	  CH2 CH2

i) O3

ii) Zn / H2O
X

NH3 Y  ‘Y’ F¶Xv 

a) t^mÀamÂUnsslUv		  b) ssUAktäm¬ AtamWnbm

c) slIvkmsaYneo³ sS{Smao³	 d) HmIvsskw 
6.	 C\n¸dbp¶ {]Xn{]hÀ¯\§fpsS t{iWnbnÂ Z DÂ¸¶w {]hNn¡pI

FYt\mbn¡¾w X YPCl C H
PeanÃm¯ AlCl

i)CH MgBr
ii)

5 6 6

3

3 →  → HH O3
+ Z → . 

a) 3 2 6 5(CH ) C(OH)C H 		 b) CH CH(OH)C H3 6 5

c) CH CH(OH)CH - CH3 2 3 	 d) 
CH2  -  OH

7.	 {]kvXmh\: 2,2 – ssUsaYnÂ s{]m¸t\mbn¡¾w HVZ{]Xn{]hÀ¯\w \ÂIp¶nÃ. 

ImcWw: 2 – 2, ssU saYnÂ s{]m¸t\mbn¡¾¯nÂ α - hydrogen atomssl{UP³ Bäw CÃ
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a) {]kvXmh\bpw ImcWhpw icnbmWv. ImcWw {]kvXmh\bpsS icnbmb hniZoIcWamWv. 

b) {]kvXmh\bpw ImcWhpw icnbmWv. ImcWw {]kvXmh\bpsS icnbmb hniZoIcWaÃ. 

c) {]kvXmh\ icnbmWv F¶mÂ ImcWw sXämWv 

d) {]kvXmh\bpw ImcWhpw sXämWv. 

8.	 C\n¸dbp¶hbnÂ GXmWv X¶ncn¡p¶ kwbpà§fnse A¾obX (AknUnän) bpsS icnbmb 

{Ias¯ {]Xn\n[oIcn¡p¶Xv

a)FCH COOH > CH COOH > BrCH COOH > ClCH COOH2 3 2 2

b)FCH COOH > ClCH COOH > BrCH COOH > CH COOH2 2 2 3

c) CH COOH > ClCH COOH > FCH COOH > Br-CH COOH3 2 2 2

d) Cl CH COOH > CH COOH > BrCH COOH > ICH COOH2 2 23

9. s_³tkmbn¡¾w 3 2i) NH NaNO /HClNaOBr
ii) A B C→ → →∆  ‘C’ F¶Xv 

a) A\neo\nbw t¢mssdUv	 b) O – ss\t{Sm A\neo³ 
c) s_³ko³ UbtkmWnbw t¢mssdUv	 d) m – ss\t{Sm s_³tkmbn¡¾w

10.	FYt\mbn¡¾w
P/Br2 → 2 – t{_mtam FYt\mbn¡¾w. Cu {]Xn{]hÀ¯\w hnfn¡s¸Sp¶Xv 

a) ^n¦ÂÌo³ {]Xn{]hÀ¯\w	 b) lmtemt^mw {]Xn{]hÀ¯\w

c) slÂ – thmÄ – lmÀUv sken³kvIn {]Xn{]hÀ¯\w 	 d) Chsbm¶paÃ 

11.	CH Br (A) (B) (C)3
KCN H O PCl3

+
5 →  →  →  DÂ¸¶w (C) F¶Xv 

a) AkssäÂt¢mssdUv		 b) t¢mtdm Akän¡¾w 

c) α- t¢mtdm kbt\m FYt\mbn¡¾w	 d) Chsbm¶paÃ 

12.	C\n¸dbp¶hbnÂ GXmWv tSmf³kv doPâns\ \ntcmIvkoIcn¡p¶Xv 
a) t^mÀan¡¾w		  b) Akän¡¾w 
c) s_³tkm^nt\m¬		  d) Chsbm¶paÃ

13.  Br
i) Mg, 

ii) CO2

A
H3O+

B
CuYÀ

 ‘B’ F¶Xv 

a) COOH
b)

COOH

c) d)

C

O

 

a) COOH
b)

COOH

c) d)

C

O

14.	

OH

O

 sâ IUPAC \maw
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a) _yq«v– 3- Ct\mbn¡¾w	 b) _yq«v – 1- Cu³-4-Hmbn¡¾w 

c) _yq«v – 2- Cu³-1-Hmbn¡¾w 	 d) _yq«v -3-Cu³-1-Hmbn¡¾w 

15. 
C

O

CH3
N2H4

C2H5 ONa
 F¶ {]Xn{]hÀ¯\¯nÂ D≠mIp¶ DÂ¸¶w Xncn¨dnbpI

a) b)
NH2

C)

C
O - C2H5

O d)

16.	HCN ambpÅ {]Xn{]hÀ¯\¯nÂ GXv kmlNcy¯nemWv NndmÂ ImÀ_¬ DÂ¸mZn¸n¡s¸ 

Sm¯Xv

  

a) b)

C) d)

O OH

O

O

Ph

O

Ph

OH

17.	{]kvXmh\ : p – N, N – ssUsaYnÂ Aant\m s_³kmÂUnsslUv s_³tkmbn³ 

I≠³tkj\v (kwL\\w) hnt[bamIp¶p 
ImcWw :BÂUnsslUnIv (-CHO) {Kq v̧ saäm ZninIX (saämUbdIvänwKv) BWv 
a) {]kvXmh\bpw ImcWhpw icnbmWv ImcWw {]kvXmh\bpsS icnbmb hniZoIcWamWv. 
b) {]kvXmh\bpw ImcWhpw icnbmWv. ImcWw {]kvXmh\bpsS icnbmb hniZoIcWaÃ. 
c) {]kvXmh\ icnbmWv F¶mÂ ImcWw sXämWv	 d) {]kvXmh\bpw ImcWhpw sXämWv. 

18.	A\p]mXanÃm¯ {]Xn{]hÀ¯\¯nsâ DZmlcWw C\n¸dbp¶hbnÂ GXv {]Xn{]hÀ¯\

amWv 
a) BÂtUmÄ I≠³tkj³	 b) I¶nkmtcm {]Xn{]hÀ¯\w 
c) s_³tkmbn³ I≠³tkj³	 d) Chsbm¶paÃ 

19.	C\n¸dbp¶hbnÂ GXmWv 50% tkmUnbw sslt{UmIvsskUv emb\n D]tbmKn v̈ {]Xn{]

hÀ¯\¯n\v hnt[bambn A\p_Ô BÂ¡tlmfnt\bpw A¾t¯bpw \ÂIp¶Xv? 

a) ^nss\Â saY\mÂ	 b) FY\mÂ	 c) FYt\mÄ	 d) saYt\mÄ 
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20.	AkämÂUnsslUpw s_³kmÂ UnsslUpw X½nÂ thÀXncn¨dnbm³ D]tbmKn¡p¶ doPâ v

a) tSmf³kv doPâ v 		  b) s^ÃnwKvkv emb\n

c) 2,4 – ssUss\t{Sm^nss\Â ssl{Uko³	 d) skan ImÀ_sskUv

21.	^nss\Â saY\mÂ KmV NaOH ambn {]Xn{]hÀ¯n v̈ c≠v DÂ¸¶§Ä X, Y. \ÂIp¶p  

X tkmUnbw temlhpambn {]Xn{]hÀ¯n v̈ ssl{UP³ kzX{´am¡p¶p X, Y F¶Xv 
a) tkmUnbw s_³tkmtbäv, ^nt\mÄ     b) tkmUnbw s_³tkmtbäv, ^nss\Â saYt\mÄ 
c) ^nss\Â saYt\mÄ tkmUnbw s_³tkmtbäv   d) Chsbm¶paÃ 

22.	C\n¸dbp¶hbnÂ GXv {]Xn{]hÀ¯\¯nemWv ]pXnb ImÀ_¬þImÀ_¬ _Ô\w cq]

s¸Sm¯Xv? 
a) BÂtUmÄ I≠³tkj³	 b) {^oUÂ {Im v̂äv {]Xn{]hÀ¯\w

c) tImÄ_nsâ {]Xn{]hÀ¯\w	 d) hpÄ v̂ Injv\À \ntcmIvkoIcWw

23.	 O3 , Zn - H O2  F¶nhbpambn Hcp BÂ¡o³ 'A' {]Xn{]hÀ¯n v̈ XpeytamfmÀ A\p]mX¯nÂ 

s{]m¸t\m¬, FYt\mÄ F¶nh \ÂIp¶p. BÂ¡o³ 'A' tbmSv HCl tNÀ¡pt¼mÄ {][m\ 

DÂ¸¶ambn “B” \ÂIp¶p. DÂ¸¶w “B” bpsS LS\ 

a) Cl    CH2    CH2    CH

CH3

CH3

b) H3C    CH2     CH     CH3

CH2Cl

c) H3C    CH2    C     CH3

CH3

Cl

d)  H3C    CH    CH

CH3

Cl

24.	XmcXtay\ Xpey X³am{Xm {Zhyam\apÅ BÂUnsslUpIÄ, IotämWpIÄ, BÂ¡tlmfpIÄ 

F¶nhtb¡mÄ ImÀt_mIvknen¡¾§Ä¡vDbÀ¶ Xnf\nebp≠v. CXn\p ImcWw 	 (NEET)
a) �hm≠ÀhmÄkv BIÀjW_ew aptJ\ ImÀt_mIvknen¡¾¯nsâ hn]peamb A[nI 

kwtbmP\w 
b) ImÀt_mIvknteäv AtbmWnsâ cq]oIcWw 
c) B´c X³am{Xm H-_Ô\¯nsâ cq]oIcWw

d) A´ÀX³am{Xm H – _Ô\¯nsâ cq]oIcWw 

{lkz D¯cw tNmZy§Ä

1.	 Xmsg ImWp¶hbnÂ \n¶v s{]m¸t\mbn¡¾w X¿mdm¡p¶sX§s\ ?
(a) Hcp BÂ¡tlmÄ	 (b) Hcp BÂss¡ÂlmsseUv	 (c)Hcp BÂ¡o³

2.	 C H N2 3  X³am{Xm kq{XapÅ (A) F¶ kwbpàw A¾hntÇjW¯neqsS (B) \ÂIp¶p. CXv 

XtbmssWÂ t¢mssdUpambn {]Xn{]hÀ¯n v̈ kwbpàw (C). \ÂIp¶p. PeanÃm¯ AlCl3 bpsS  

km¶n²y¯nÂ s_³ko³ kwbpàw(C). ambn {]Xn{]hÀ¯n v̈ kwbpàw(D) \ÂIp¶p. 

kwbpàw (D) Zn/Hg KmV HCl  D]tbmKn v̈ \ntcmIvkoIcn¡pt¼mÄ (E). \ÂIp¶p. (A), (B), 
(C), (D), (E) F¶nh Xncn¨dnbpI. kahmIy§Ä FgpXpI. 

3.	 X, Y Xncn¨dnbpI.

CH COCH CH COOC H X Y3 2 2 2 5
CH MgBr H O3 3

+

 →  →
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4.	 A, B, F¶nh Xncn¨dnbpI

PCl5
A

AlCl3

B

H+C2H5OH

C
C6H5MgBr

s_³tkm
bn¡¾w PeanÃm¯

s_³ko³ 

5.	 A, B, C, D F¶nh Xncn¨dnbpI

FYt\mbn¡¾w A
Pd/BaSO4

B C
NaOH

D
SOCl2

6.	 Hcp BÂ¡o³ (A) HmtkmtWmenknkv hgn s{]m¸t\m¬ BÂUnsslUv (B) F¶nh \ÂIp¶p 
(B) HmIvkoIcn¡pt¼mÄ (C) e`n¡p¶p. (C) tbmSv Br2/P  tNÀ¡pt¼mÄ (D) \ÂIp¶p. CXv 
PehntÇjWw hgn (E) \ÂIp¶p s{]m¸t\mWnt\mSv HCN tNÀ¯tijw XpSÀ¶v PehntÇjWw 
sN¿pt¼mÄ (E) \ÂIp¶p A, B, C, D, E Xncn¨dnbpI. 

7.	 s_³kmÂUnsslUns\ C\n¸dbp¶ kwbpà§fmbn F§s\ ]cnhÀ¯\w sN¿pw?
(i) s_³tkm^nt\m¬	 (ii) s_³tkmbn¡¾w

(iii) α-sslt{UmIvkn^nss\Â Akän¡¾w.

8.	 Xmsg ImWp¶hbpambn HCN sâ {]hÀ¯\w F´mWv 
(i)  s{]m¸t\m¬	 (ii)  2,4-ssUt¢mtdms_³kmÂUnsslUv.	iii) FY\mÂ

9.	 C5H10O  F¶ X³am{Xmkq{XapÅ A F¶ ImÀt_mssWÂ kwbpàw tkmUnbw ss_kÄ 
t^äpambn {Inkväeob Ah£n]vXw D≠m¡p¶p. AtbmtUmt^mw ]cntim[\bv¡v t]mknäohv 
^ew \ÂIp¶p. A s^ÃnwKv emb\nsb \ntcmIvkoIcn¡p¶nÃ A Xncn¨dnbpI 

10.	AktämWns\m¸w s_³kmÂUnsslUnsâ BÂtUmÄ I≠³tkjsâ {][m\ DÂ¸¶ 

¯nsâ LS\ FgpXpI.
11.	C\n¸dbp¶ ]cnhÀ¯\§Ä F§s\ kw`hn¡p¶p 

(a)  s{]m¸\mÂ, _yq«t\mWnte¡v	 (b)  slIvkv-3-sF³, slIvtk³-3-HmWnte¡v.
(c) ̂ nss\ÂsaY\mÂ, s_³tkmbn¡¾¯nte¡v (d) ̂ nss\ÂsaY\mÂ, s_³tkmbn\nte¡v

12.	C\n¸dbp¶ {]Xn{]hÀ¯\w ]qÀ¯nbm¡pI.

	

2 2 2HO-CH -CH -CH -OHCH -CH -CH -C-CH ?3 2 2 3 ������������

O
DW§nb HCl

13.	A, B, C F¶nh Xncn¨dnbpI

A CNaCN
THF

H3O+

(B)
i) CO2

ii) H3O+

Mg

s_³sskÂ
td_mssaUv

CuYÀ
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14.	� IotämWpIfpsS HmIvkoIcW¯nÂ ImÀ_¬ ImÀ_¬ _Ô\¯nsâ ]nfÀ v̧ DÄs¸Sp¶p. 
iàamb HmIvknssUknwKv GPâ v D]tbmKn v̈ 2,5 – ssUsaYnÂ slIvtk³ – 3- HmWns\ 
HmIvkoIcn¡pt¼mÄ D≠mIp¶ DÂ¸¶§fpsS t]cv \ÂIpI. 

15.	\n§Ä F§s\ X¿mdm¡pw

i.	 �Akän¡¾¯nÂ \n¶pw AkänIv A¬sslss{UUv

ii.	 �saYnÂ AktäänÂ \n¶pw FYnÂ Aktääv

iii.	 �saYnÂ kbss\UnÂ \n¶pw AkässaUv

iv.	 �FY\menÂ \n¶pw emIvän¡¾w

v.	 �AkssäÂ t¢mssdUnÂ \n¶pw Aktäm^nt\m¬

vi.	 �tkmUnbw AktäänÂ \n¶pw CutY³

vii.	 �sSmfyq\nÂ \n¶pw s_³tkmbn¡¾w

viii.	 �s_³kmÂUnsslUnÂ \n¶pw amess¡äv {Ko³

ix.	 �s_³kmÂUnsslUnÂ \n¶pw kn¶man¡¾w

x.	 �CussY\nÂ \n¶pw AkämÂUnsslUv
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BÂ¡o\pIÄ
HmtkmtWmenknkv

BÂss¡\pIÄ

t\À¯H2SO4

HgSO4

sPwssUlm
sseUpIÄ

PehntÇjWw

BÂ¡tlmfpIÄ

HmIvkoIcWw

Cu

R - OH PCC

H / K2Cr2O7

(RCOO)2Ca
ipjvItkzZ\w

BÂss¡Â
kbss\Uv

(i) {KnKmÀUv doPâv

(ii) H3O+

RCOCl H2/Pd/BaSO4

(tdmk³a≠v \ntcmIvkoIcWw)

R - C N
(i) SnCl2/HCl

(ii) PehntÇjWw

(Ìo^sâ {]Xn {]hÀ¯\w)

X¿mdm¡p¶ coXnIÄ

HCN
R OH

C
R CN

(kbt\mssl{Un³ )

NaHSO3 R OH

C
R SO3Na

R
C

R
N - Z

H2N-Z

FkväÀ

- H AS§nb ImÀt_mssWÂ
kwbpà§Ä BÂtUmÄ
{]Xn{]hÀ¯\w \ÂIp¶p

OH

OH - H CÃm¯ BÂUn
sslUpIÄ I¶nkmtcm{]Xn
{]hÀ¯\w \ÂIp¶p

(s¢½³k¬
\ntcmIvkoIcWw)

Zn-Hg

KmV HCl BÂt¡³

LiAlH2 (H)
BÂ¡tlmÄ

A¾§Ä

i) RMgX
BÂ¡tlmfpIÄ

ImÀt_mssWÂ
kwbpà§Ä

NH - NH2

OH /
BÂt¡³
(hpÄ^v Injv\À
\ntcmIvkoIcWw)

Al(OEt)3

573K

R - OH

(O)

ii) H3O+

(AtamWnbm
hypXv]¶§Ä)

Snj³tIm
{]Xn{]hÀ¯\w

(FÃm BÂUn
sslUpIfpw \ÂIp¶p)

ImÀt_mssWÂ kwbpà§Ä
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]T\e£y§Ä 
Cu bqWnäv ]Tn v̈ Ignbpt¼mÄ \n§Ä¡v 

Xmsg¸dbp¶ Imcy§Ä km[yamIpw.

	� �ImÀ_WnI ss\t{Sm kwbpà§fpsS 

kamhbhXIsf Ipdn v̈ a\Ênem¡phm³.

	� �ss\t{Sm kwbpà§fpsS X¿mdm¡Â, 

KpW§Ä F¶nhsb hniZoIcn¡phm³

	� �Aao\pIsf {]mYanIw,ZznXobw, {XnXobw 

F¶n§s\ hÀ¤oIcn¡phm³

	� �Aao\pIfpsS \nÀ½mWcoXnIsf Ipdn v̈ 

hniZoIcn¡phm³

	� �Aao\pIfpsS KpW[À½§Ä hniZoIcn 

¡phm³

	� �{]mYanI, ZznXob, {XnXob Aao\pIsf 

X½nÂ hnthNn¡phm³

	� �ssU BtkmWnbw ehW§fpsS \nÀ 

½mW coXnIsf hniZoIcn¡phm³

	� �kbss\UpIfpsS \nÀ½mW coXnIsfbpw 

KpW[À½§sfbpw ]än hnhcn¡phm³

ImÀ_WnI ss\{SP³ 

kwbpà§Ä

bqWnäv

13

tUmWmÄUv Pbnwkv {Imw

tUmWmÄUv Pbnwkv {Imw Hcp Atacn 

¡³ ckX{´PvR\mWv. 1987 se ck 

X{´¯n\pÅ t\m_Â k½m\w Po³  

amcnse³, NmÄkv s]sUÀk¬ F¶n 

hcpambn ]¦n«p. AhnsS ct≠m AXne 

[nItam X³am{XItfm AhbpsS 

LS\ ImcWw AXpeyamb coXnbnÂ 

_Ôn¸n¡p¶p. Cu imkv{XÚ³ 

amscbmWv tlmÌvþKÌv sIankv{Sn 

F¶ taJebpsS Øm]IÀ F¶v Adn 

bs¸Sp¶Xv. {Imw, NmÄkv s]sUÀk 

Wnsâ ]co£Wamb {Iu¬ CuY 

dnÂ ]T\§Ä \S¯nbncp¶p. CXv aqew 

Zznam\ ssPh kwbpà§Ä, Nne 

temlaqeI§Ä F¶nhbpsS Atbm 

WpIsf Xncn¨dnbm\pw XncsªSp¡m 

\pw km[n¡pw. At±lw Ìncotbm sIan 

kv{Snbnepw [mcmfw ]T\§Ä \S¯n 

bn«p≠v {Imansâ X¯zamb Akaamb 

C³U£³ F¶Xv At±l¯nsâ t]

cnemWv Adnbs¸Sp¶Xv.
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BapJw

ss\{SP³ AS§nb ssPh kwbpà§Ä PohPme§Ä¡v AXym´mt]£nXamWv. DZmlc 
W¯n\v, AtamWnbbpsS ImÀ_WnI hypÂ]¶§Ä Bb Aao\pIÄ _tbmsdKptej³, \yqtdm 

{Sm³kvanj³ apXembhbnÂ {][m\ ]¦v hln¡p¶p. ]ncntUmIvkn³, hnäman³ B6  F¶nh ImÀ_WnI 
ss\{SP³ kwbpà§fmWv. Ch Rc¼pIÄ, NÀ½w, Nph¶ càmWp¡Ä F¶nhbpsS BtcmKyw 
\ne\nÀ¯m³ BhiyamWv. {]mWnIfpw aäv arK§fpw ̀ £n¡p¶XnÂ \n¶v kwc£n¡p¶Xn\mbn 
kky§Ä BÂ¡tembnUpIfpw ssPhimkv{X]cambn kPohamb Aao\pIfpw Dev]mZn]n¡p¶p. 
ssUBtkmWnbw ehW§Ä¡v a\pjy \nÀ½nX ImÀ_WnI ckX{´¯nÂ hfsc {][m\s¸« 
D]tbmK§fp≠v. kvt^mSI hkvXp¡Ä, acp¶pIÄ, Nmb§Ä, CÔ\§Ä, t]mfnadpIÄ, a\pjy 

\nÀ½nX dºÀ, XpS§nbhbpsS {][m\ LSI§fmWv ss\{SP³ kwbpà§Ä. 

N

CH2OH

CH2OHHO

H3C

 B6

NH2

HO

HO

lnÌan³ cà¡pgepIsf
ZpÀ_es¸Sp¯p¶p.

NH2

HN

N

hnäman³
tUm¸man³
\yqtdm {Sm³kvanäÀ

Cu bqWnänÂ \ap¡v ss\t{Sm kwbpà§fptSbpw Aao\pIfptSbpw X¿mdm¡Â, KpWhnti 

jXIÄ D]tbmK§Ä F¶nhsb Ipdn v̈ ]Tn¡mw.
13.1 ss\t{Sm kwbpà§Ä

ss\t{Sm kwbpà§sf sslt{Um ImÀ_WpIfpsS hypÂ]¶§fmbn IW¡m¡p¶p. sslt{Sm 
ImÀ_WpIfpsS Hcp ssl{UP³ Bä¯ns\ ss\t{Sm {Kq¸psIm≠v ]p\xØm]n¡pt¼mÄ In«p¶ 

ImÀ_WnI kwbpàs¯ ss\t{Sm kwbpà§Ä F¶p ]dbp¶p.  

13.1.1 ss\t{Sm kwbpà§fpsS hÀ¤oIcWw

{XnXob     ss\t{Sm BÂt¡³

CH3CH2 NO2 CH3CH2 O N = O C6H5 CH2 NO2N+

O

-O

(1 )�

CH3

H

H

NO2C

�(2 )

CH3

H

CH3

NO2C

(3 )�

CH3

CH3

CH3

NO2C

ss\t{Sm kwbpà§Ä

(ImÀ_WnI kwbpà§fnÂ NO2 {Kq v̧ DÅh)

Ben^mänIv ss\t{Sm kwbpà§Ä BtcmamänIv ss\t{Sm kwbpà§Ä

ss\t{Sm BÂt¡\pIÄ

ss\t{Sm CutY³

BÂss¡Â
ss\ss{Sävkv

CussYÂ ss\ss{SÂ

ss\t{Sm Acn³kv

ss\t{Sms_³ko³

AsscÂ ss\t{Sm
BÂt¡³kv

^oss\Â
ss\t{SmaotY³

{]mYanI     ss\t{Sm
BÂt¡³

DZmlcWw
DZmlcWw DZmlcWw

ss\t{Sm CutY³ 2 ss\t{Sms{]mt¸³ 2 aossY³ 2 ss\t{Sm s{]mt¸³

ZznXob     ss\t{Sm BÂt¡³
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R-NO2  F¶ kahmIy¯mÂ ss\t{Sm BÂt¡\pIsf {]Xn\n[oIcn¡p¶p. ChnsS R Hcp 

BÂss¡Â {Kq¸mWv (C H -)n 2n+1  ss\t{Sm{Kq v̧ (-NO )2  tNÀ¶ncn¡p¶ ImÀ_¬ Bä¯nsâ 
ASnØm\¯nÂ ss\t{Sm BÂt¡\pIsf {]mYanI, ZznXob {XnXob ss\t{Sm BÂt¡\pIÄ 
F¶n§s\ Xcw Xncn¨ncn¡p¶p. 
13.1.2 ss\t{Sm BÂt¡\pIfpsS \maIcWw 

IUPAC \maIcW coXnbnÂ BÂt¡\nsâ t]cn\p ap¼mbn ss\t{Sm F¶ ap³ {]Xybw 
tNÀ¯mWv ss\t{Sm BÂt¡bn\pIÄ¡v t]cv \ÂInbncn¡p¶Xv. ss\t{Sm {Kq¸nsâ Øm\w 
kwJybnemWv kqNn¸n¡p¶Xv. 

kwbpàw (km[mcW \maw, 

LS\m kq{XhmIyw,  
IUPAC \maw)

IUPAC \maw
ap³{]Xybt¯mSp 

IqSnbpÅ Øm\

kwJy

aqe\maw

{]mYanI 

]n³  

{]Xybw

ZznXob  

]n³ 

{]Xybw

CH3CH CH2 NO2

CH3

2- aossYÂ – 1- ss\t{Sm s{]mt¸³

2- aossYÂ– 1- 
ss\t{Sm

s{]m v̧ G³ –

CH2 NO2CH3

CH3

CH3

C

2,2 – ssUaossYÂ – 1- ss\t{Sm 
s{]mt¸³

2,2 – ssUanssYÂ 
– 1- ss\t{Sm 

s{]m v̧ G³ –

NO2

ss\t{Sm s_³ko³

ss\t{Sm s_³ko³ – –

CH3

NO2

2-ss\t{Sm -1-aossYÂ s_³ko³

2-ss\t{Sm-1-
aossYÂ

s_³ko³ – –

NO2

NO2NO2

1,3,5 – ss{S ss\t{Sm s_³ko³

1,3,5 – ss{S ss\
t{Sm

s_³ko³ – –

CH2CH2
NO2

12

2 – ̂ oss\Â – 1- ss\t{Sm CutY³

2 – ^oss\Â– 1- 
ss\t{Sm

Cu v̂ G³
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13.1.3 kamhbhX
ss\t{Sm BÂt¡\pIÄ AhbpsS Xc¯nÂ s]«hbpambn irwJe kahmhbhXbpw Øm\ob 

kamhbhXbpw BÂss¡Â ss\ss{Säpambn {InbmXvaI kamhbhXbpw α-H  Bä§fpÅ ss\t{Sm  
BÂt¡\pIfpambn {]tXyI Xcw Smt«msadnkhpw {]ISn¸n¡p¶p. DZmlcW¯n\v  C H NO

4 9 2  
F¶ 

X³am{Xm kq{XhmIyw DÅ ss\t{Sm kwbpà§Ä C\n ]dbp¶ kamhbhXIsf ImWn¡p¶p. 

kamhbhX kamhbhnIfpsS LS\m kq{XhmIyw

irwJe kam 
hbhX: ImÀ_¬ 
irwJebpsS  
\of¯nÂ Ah 
hyXymks¸«n 
cn¡p¶p

CH3CH2CH2CH2 NO2

1 - 

CH3CHCH2 NO2

CH3

2 - - 1- ss\t{Sms{]mt¸³

ss\t{Sm _yqtU³

aossYÂ

Øm\ob kam 
hbhX : ChbnÂ 
ss\t{Sm{Kq¸nsâ 
Øm\¯nÂ 
hyXym 
ks¸«ncn¡p¶p

CH3CH2CH2CH2 NO2

1 - ss\t{Sm _yqtU³

CH3CHCH2CH3

NO2

,

2 - ss\t{Sm _yqtU³

{InbmXvaI 
kamhbhX : 
ss\t{Sm AÂt¡ 
\pIÄ BÂss¡ 
Â ss\ss{Sävkp 
ambn {InbmßI 
kamhbhX {]I 
Sn¸n¡p¶p

CH3CH2CH2CH2 NO2

1 - ss\t{Sm _yqtU³

, CH3CH2CH2CH2 O N = O

_yqssUÂ ss\ss{Säv

Smt«msadnkw: {]mYanI, ZznXob ss\t{Sm BÂt¡bn\pIÄ α-H , DÅXn\mÂ c≠v Smt«madpI 
fpsS kaXpenXamb an{inXw ImWn¡p¶p. AXmbXv ""ss\t{SmþAkn'' cq]w (t^mw) 

H C N

H

H

O

O

Smt«msadnkw CH2=N
O

H

O

ss\t{Sm aotY³
(ss\t{Sm cq]w)

(Akn cq]w)

α-H  ssl{UP³ CÃm¯Xn\mÂ {XnXob ss\t{Sm BÂt¡\pIÄ Smt«msadnkw {]ISn 

¸n¡p¶nÃ. 

{I.\ ss\t{Sm cq]w Bkn cq]w

1. A¾kz`mhw Ipdªh A¾ kz`mhw IqSnbh

2. NaOH Â kmh[m\w ebn¡p¶p NaOH Â XÂ£Ww ebn¡p¶p

3. FeCl3 bpsS \ndw CÃmXm¡p¶p 3FeCl  bpambn tNÀ¶v Nh v̧ IeÀ¶ Xhn«v \ndw \ÂIp¶p

4. sshZypX NmeIX IpdhmWv sshZypX NmeIX IqSpXemWv
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13.1.4 ss\t{Sm BÂt¡bn\pIfpsS A¾ kz`mhw

ss\t{Sm {Kq¸nÂ NO2  CeIvt{Sm¬ ]n³amä {]`mhw DÅXn\mÂ {]mYanI ZznXob ss\t{Sm  

BÂt¡bn\nse α-H  Bäw A¾kz`mhw ImWn¡p¶p. BÂUnsslUpIÄ, IotämWpIÄ, FÌdpIÄ  
kbss\UpIÄ F¶nhtb¡mÄ Ch A¾ kz`mhw IqSpXepÅhbmWv. ss\t{Sm BÂt¡bn\pIÄ  

NaOH emb\nbnÂ ebn v̈ Hcp ehWw D≠mIp¶p. Bkn ss\t{Sm hypÂ]¶§Ä, ss\t{Sm cq]s¯ 

¡mÄ A¾ kz`mhw IqSpXepÅhbmWv. BÂssIbnÂ {Kq¸nse +I {]`mh ImcWw α  ImÀ_WnÂ 

_Ôn¸n¨ncn¡p¶ BÂssIbnÂ {Kq¸nsâ F®w IqSpw tXmdpw (AknUnän) A¾Xzw Ipdbp¶p.

CH3 NO2 > CH3CH2 NO2 NO2>

CH3

CH3

CH

kzbw hnebncp¯pI

C\n]dbp¶ kwbpà§fpsS km[yamb FÃm sFtkmadpIfpw FgpXpI.

i) C H -NO2 5 2             ii) C H -NO3 7 2

13.1.5  ss\t{Sm AÂt¡\pIÄ X¿mdm¡Â

1) BÂss¡Â lmsseUpIfnÂ \n¶v (]co£Wime coXn) 
a)	 s]m«mkyw ss\ss{Sänsâ FYt\mfnIv emb\n D]tbmKn v̈ BÂss¡Â t{_mssaUpIÄ 

(AsÃ¦nÂ) AtbmssUUpIsf NqSm¡pt¼mÄ ss\t{Sm CutY³ \ÂIp¶p.
 →CH3CH2 -Br  +  K FYt\mÄ /

SN CH3CH2-NO2 NO2
∆

22 +   KBr
ss\t{Sm CutY³

 
FYnÂ t{_mssaUv

Cu {]Xn{]hÀ¯\w SN2  {]hÀ¯\hn[n {]ImcamWv \S¡p¶Xv. 
ss\t{Sm s_³ko³ X¿mdm¡m³ Cu coXn A\ptbmPyaÃ, ImcWw s_³ko³ hfb¯nÂ 

t\cn«v LSn¸n¨ncn¡p¶ t{_man³ Ffp¸¯nÂ thÀs]Sp¯m³ IgnbnÃ.
2) BÂt¡\pIfpsS _mjv]Xe ss\t{Sj³ (hymhkmbnI coXn)

aotY³ ss\{SnIv A¾w F¶nhbpsS hmXI an{iXw Nph¶ NqSpÅ teml IpgeneqsS 

IS¯nhnSpt¼mÄ ss\t{Sm aotY³ D≠mIp¶p. 

ss\t{Sm CutY³
aotY³

675 KCH + H CH - +H O3 2NqSpÅ Nph¶ Si IpgÂ4(g NO NO23 (g) ) ��������

aotY³ HgnsI aäv BÂt¡\pIÄ (n – slIvskbv³ hsc) C-C hn`P\w ImcWw ss\t{Sm 
BÂt¡\pIfpsS an{inXw \ÂIp¶p. X\n¯\n ss\t{Sm AÂt¡\pIsf BwinI tkzZ\w hgn 
thÀXncn¡mw.  

CH3-CH3
aotY³

+H 675 K CH3CH2-
ss\t{SmCutY³(73% )

+ CH3NNO3 NO2 → OO2
ss\t{Sm aotY³ (27%)

3) a- lmtemImÀt_mknenIv A¾¯nÂ \n¶v 
tkmUnbw ss\ss{Sänsâ Peob emb\n D]tbmKn v̈ α-  t¢mtdm AknänIv A¾s¯ Xnf¸n 

¡pt¼mÄ ss\t{SmaotY³ D≠mIp¶p.  

Cl - CH2-COOH
 - t¢mtdm AkänIv BknUv

+Na
H2O/ NqSm¡Â

SN2NO2
α

 → CCH3-
ss\t{Sm aotY³

+CO2+NaClNO2
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kzbw hnebncp¯pI

4) C\n¸dbp¶ {]Xn{]hÀ¯\§fpsS DÂ¸¶w Is≠¯pI. 
 
i) CH CH(Cl)COOH i) NaNO

ii) H O/ ?[X]               3
2

2 ∆ →   ii) CH CH -Br+NaNO BÂ¡tlmÄ/ [Y]3 2 2
∆ →

4) {XnXob BÂssIbnÂ Aao\pIfpsS HmIvkoIcWw

{XnXob _yq«bnÂ Aao\ns\ Peob KMnO4  D]tbmKn v̈ HmIvkoIcWw sN¿pt¼mÄ {XnXob 

ss\t{Sm BÂt¡bv\pIÄ e`n¡p¶p. 

CH3 C NH2

CH3

CH3

+ 3[O] CH3 C

CH3

NO2  +  H2OKMnO4

_yqssSÂ Aao³ 2 -  - 2 - ss\t{Sm s{]mt¸³

CH3

aossY³

5) HmIvsskapIfpsS HmIvkoIcWw 
ss{S ̂ vfqtdm s]tdmIvkn AkänIv A¾w D]tbmKn v̈ AskämÂtUmIvsskw, AkntämtWmIv 

sskw F¶nhbpsS HmIvkoIcWw bYm{Iaw ss\t{Sm CutY³ (10) ss\t{Sm t{]mt¸bv³ (20) 
F¶nh e`n¡p¶p. 

3   3 3 2 2
ss\t{Sm CutY³AktämÄtUmIvsskw

CF COOOH
CH -CH=N-OH CH CH -NO[O]    �������

13.1.6  ss\t{Sm Ado³kv X¿mdm¡Â

1) t\cn«pÅ ss\t{Sj³ hgn 
ss\t{SänwKv an{inXw KmV (Con.HNO + KmVH SO3 2 4 ) , D]tbmKn v̈ s_³ko³ 330K NqSm¡pt¼mÄ  

CeIvt{Sm¬ {]nb BtZiw \S¶v ss\t{Sm s_³ko³ D≠mIp¶p. (HmbnÂ Hm v̂ anÀs_bn³)

H

+  HNO3
KmV  H2SO4

NO2

+  H2O

ss\t{Sm s_³ko\nsâ t\cn«pÅ ss\t{Sj\nÂ m ssU ss\t{Sm s_³ko³ e`n¡p¶p

2) ]tcm£ coXn

ss\t{Sm s_³kosâ ss\t{Sj³ m-ssU ss\t{Sm s_³ko³ \ÂIp¶p. p-ssU ss\t{Sm 
s_³ko³ X¿mdm¡p¶Xn\mbn C\n¸dbp¶ coXn kzoIcyamWv.
DZmlcW¯n\v 

NH2

NO2

NaNO2

HBF4
ssU BtkmWoIcWw

N2
+

BF4

NO2

NaNO2

(Cu)

NO2

NO2

+  N2+NaF+BF3

p - ss\t{SmA\neo³ p -  p - ss\t{Sm 
ssU Btkm v̂fqtdmt_mtdäv

ss\t{Sm s_³ko³
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Imtcmkv A¾w (H SO )2 5  AsÃ¦nÂ 
(H S O )2 2 8  s]ÀkÄ^yqdnIv A¾w AsÃ¦nÂ 

s]tdmIvkn ss{S v̂fqtdm AkänIv A¾w 
(F C.CO H)3 3  HmIvkoImcnbmbn D]tbmKn v̈ 
Aant\m {Kq¸ns\ t\cnSv ss\t{Sm {Kq¸mbn  

]cnhÀ¯\w sN¿mw. 

13.1.7 ss\t{Sm AÂt¡\nsâ `uXnI KpW§Ä 
ImÀ_¬ IpdhpÅ ss\t{Sm AÂt¡\pIÄ \ndanÃm¯Xpw kpKÔapÅXpamb {ZmhI§fmWv 

shÅ¯nÂ anXambn ebn¡p¶p, ]t£ ImÀ_WnI emb\nIfmb  s_³ko³, Asktäm¬ 
F¶nhbnÂ s]s«¶v ebn¡p¶p. {[phob kz`mhw ImcWw Ahbv¡v DbÀ¶ Xnf\nebmWv DÅXv.  

ss\t{Sm AÂt¡\pItf¡mÄ Ipdª Xnf\nebmWv BÂss¡Â ss\ss{SäpIÄ¡v. 
13.1.8 ss\t{Sm AÂsIbv\pIfpsS cmkKpW§Ä 

ss\t{Sm AÂt¡\pIÄ C\n¸dbp¶ s]mXphmb {]Xn{]hÀ¯\§Ä¡v hnt[bamIp¶p. 
i.	 \ntcmIvkoIcWw       ii. PehntÇjWw      iii. lmeP\oIcWw 

i.  ss\t{Sm AÂsIbv\pIfpsS \ntcmIvkoIcWw

ss\t{Sm AÂt¡³knsâ \ntcmIvkoIcW¯n\v [mcmfw Ir{Xnaamb (a\pjy \nÀanXamb) 

D]tbmK§fp≠v. ss\t{Sm {Kq¸nsâ hnhn[ \ntcmIvkoIcW L«§Ä NphsS \ÂInbncn¡p¶p. 

CH3 NO2 -H2O
CH3 N O

+2[H] CH3 NHOH
+2[H]
- H2O

CH3 NH2

aossYÂ Aao³N -  

+2[H]

ss\t{SmaotY³ ss\t{Smtkm aotY³
aossYÂ

slt{SmIvknÂAao³

A´na DÂ¸¶w \ntcmIvkoImcnbpsS kz`mhs¯bpw am²ya¯nsâ pH s\bpw B{ibn¨ncn¡p¶p. 

CH3 NO2

6[H]
CH3 + 2H2ONH2

4[H]

Zn / NH4Cl CH3 NHOH + H2O

N - 
 (\nÀhocyam[yaw)

Sn/HCl

ss\t{SmaotY³

aossYÂ Aao³

aossYÂ ssltdUmIvknÂ Aao³

(A¾am[yaw)

BÂss¡bnÂ ss\ss{Sänsâ \ntcmIvkoIcWw

FYnÂ ss\ss{Säns\ Sn / HCl  D]tbmKn v̈ \ntcmIvkoIcn¡pt¼mÄ FYt\mÄ e`n¡p¶p 

CH3CH2 - O - N O + 6[H]
Sn / HCl

CH3CH2 - OH  +  NH3  +  H2O

ii.  ss\t{Sm BÂt¡bn\pIfpsS PehntÇjWw

KmV. HCl AsÃ¦nÂ KmV H SO2 4 . D]tbmKn v̈ PehntÇjWw \S¯mw. {]mYanI ss\t{Sm 
AÂt¡\pIsf PehntÇjWw sN¿pt¼mÄ ImÀt_mIvknenIv A¾w e`n¡p¶p, ZznXob ss\t{Sm 
AÂt¡\pIÄ IntämWpIsf \ÂIp¶p. {XnXob ss\t{Sm AÂt¡\pIÄ¡v bmsXmcp {]XnIc 

WhpanÃ.  

NH2

NH2 NO2

NO2

p -  ssU ss\t{Sm s_³ko³p -  

F3C C

O

O HO

ssUAant\m s_³ko³
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CH3CH2 NO2

HCl / H2O

CH3 COOH + NH2OH 

ss\t{Sm CutY³ 

Xnf¸n¡Â

  

CH NO2
2 - 

HCl / H2O

O + N2O + H2O

(CH3)2

C(CH3)2

ss\t{Sm
CutY³ 

Xnf¸n¡Â

ss\{Skv
HIvsskUv

Akntäm¬

  

C NO2
2 -  -2 -  

HCl / H2O

{]Xn{]hÀ¯\w CÃ

(CH3)3

Xnf¸n¡Â

ss\t{Sm s{]mt¸³saYnÂ

adphi v̄, FYnÂ ss\ss{Säns\ A¾ AsÃ¦nÂ £mc PehntÇjWw sN¿pt¼mÄ FYt\mÄ  
e`n¡p¶p.

CH3CH2 O N O + HOH
OH -

(AsÃ¦nÂ) H +
CH3CH2 OH + HNO2
FYt\mÄFYnÂ ss\ss{Säv

iii.  ss\t{Sm AÂt¡\pIfpsS lmeP\oIcWw

NaOH sâ km¶n[y¯nÂ {]mYanI, ZznXob ss\t{Sm AÂt¡\pIÄ Cl  or Br2 2 AsÃ¦nÂ Cl  or Br2 2  ambn  
tNÀ¶v lmtemss\t{Sm AÂt¡\pIÄ \ÂIp¶p. ss\t{Sm AÂt¡\pIfpsS α - H  Bäs¯ 
lmtemP³ Bä§Ä Øm\amäw sN¿p¶p. 

CH3 NO2 +3Cl2
NaOH CCl3 NO2 + 3HCl

t¢mtdm]n{In³ (ss{St¢mtdm ss\t{Sm aotY³)

hnjmwiw 
ss\t{Sm CutY³ P\nXI \miap≠m¡psa¶pw \mUohyhØbv¡v lm\nIcamsW¶pw kwibn  

¡p¶p.
iv.  s\^v ImÀt_mssWÂ ka\zbw :

CH3 CH3 CH3 CHO
ss\t{SmIvsskÂ Bkmt\m¬

CH N
O

OH
CH2NO2

KOH
H2O

–

H+

+ HNO

ss\t{Sm s_³kosâ cmkKpW§Ä

C6H5 NO2

Sn/HCl

6(H)

4(H)

2(H)

6(H)

Zn/NH4Cl

Fe/H2O

SnCl2/KOH
C6H5

C6H5

C6H5

C6H5

C6H5

NH2

N = O

C6H5 NH OH

N = ONH2 + C6H5 N = N C6H5

N = N C6H5
2(H)

C6H5 C6H5NH NH
Zn/NaOH

ssl{Stkms_³ko³

(A¾ a[yaw)

A\neo³

(\nÀhocy am[yaw)

^nss\Â
sslt{dmIvknÂ Aao³

(\ocmhn)

ss\{Stkms_³ko³

kzbw
L\o`hn¡Â

Atkms_³ko³

£mc am[yaw
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sshZypX hntÇjW \ntcmIvkoIcWw:

C6H5 NH2 + 2 H2O
hocyw Ipdª

A¾ AhØbnÂ

^oss\bnÂ
sslt{SmIvknÂ Aao³

 

NH OH

NO2

OH

NH2

p-

A\nen³
sshZypXhntÇjW

\ntcmIvkoIcWw
hocyw IqSnb

A¾ AhØbnÂ ]p\{IaoIcWw

Aant\m ^ot\mÄ

DÂt{]cI§fpw, teml sslss{SUpIfpw D]tbmKn¨pÅ \ntcmIvkoIcWw

ss\t{Sm s_³ko\ns\ Ni (or) Pt, (or) LiAlH4 AsÃ¦nÂ Ni (or) Pt, (or) LiAlH4 AsÃ¦nÂ Ni (or) Pt, (or) LiAlH4  D]tbmKn v̈ \ntcmIvkoIcn¡p 
t¼mÄ A\nen³ e`n¡p¶p.

C6H5 - NO2   + 6 [H]
Ni (AsÃ¦nÂ

AsÃ¦nÂ

) Pt / H2
( )  LiAlH4

C6H5  -  NH2  + 2 H2O

t]mfnss\t{Sm kwbpà§fpsS hcWmßI \ntcmIvkoIcWw 
NO2

NO2

+ 3 (NH4)2 S

NO2

NH2

+ 6NH3 + 2H2O + 3S

m-ssUss\t{Sm s_³ko³ m-ss\t{Sm A\nen³

CeIvt{Sm^nenIv BtZi {]Xn{]hÀ¯\w
ss\t{Sm s_³kosâ CeIvt{Sm^nenIv BtZi {]Xn{]hÀ¯\§Ä km[mcWbmbn hfsc 

aµKXnbnemWv. am{XaÃ DuÀÖzkzeamb {]Xn{]hÀ¯\ AhØbpw  D]tbmKnt¡≠Xp≠v 
(- NO2  {Kq v̧ iàambn \njv{Inbam¡p¶Xpw m – ZnimßIhpamWv.) 

ss\t{Sm s_³ko³

NO2

Cl2 / AlCl3 ( )

NO2

Cl
3 -

373K

HNO3 / H2SO4

NO2

NO2

NO2

NO2

1,3 -

1,3,5 - (TNB)

473K

HNO3 / H2SO4

NO2

SO3H
3 -

O2N

H2SO4 /

t¢mdnt\j³

eqbnkv A¾w

t¢mtdm ss\t{Sm s_³ko³

ss\{SoIcWw

ss\{SoIcWw

ssU ss\t{Sms_³ko³

ss{Sss\t{Sm s_³ko³

kÄs^mWoIcWw

ss\t{Sm s_³ko³
kÄt^mWnIv A¾w

KmV

KmV KmV

KmV

KmV
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-NO2  {Kq¸nsâ iàamb \njv{Inbmam¡p¶ kz`mhw ImcWw ss\t{Sms_³ko³ {^osUÂ 

{Im v̂äv {]Xn{]hÀ¯\§Ä¡v hnt[bamIp¶nÃ.

kzbw hnebncp¯pI  C\n¸dbp¶ kwbpà§fpsS ss\t{Sj\nÂ e`n¡p¶ {][m\ 

DÂ¸¶§Ä {]hNn¡pI.

i) CH3

COOH

HNO3 H2SO4 ?

O2N

CH3

NO2

NO2

iii)

ii) CH3

NO2 ?

i) Na2Cr2O7

ii) tkmUmssew
?

+
HNO3 H2SO4+

A¾

KmV KmV
KmV KmV

13.2 Aao\pIÄþhÀ¤oIcWw

(N-CussYÂ N-aossYÂ)
s{]m¸m³ 2 Aao³

CH3 CH2 NH2 C6H5 NH2

CH3 NH CH3

N-
C6H5NHC6H5

N-

CH3 NH CH2 CH3
N-

C6H5 NH CH3
N-

CH3N

CH3

CH3
N,N- N,N-

CH3

N

CH3

C6H5 C6H5

C6H5

N CH2

H3C CH

CH3

NC6H5 CH2

CH3

CH3

Aao\pIÄ

Aeo^mänIv Aao\pIÄ AtdmamänIv Aao\pIÄ

{]mYanIw
FY\mao³ s_³ko\ao³ (A\nen³)

ZznXobw

{XnXobw

eLp

eLp

an{i

an{i

aossYÂsaY\ao³

aossYÂ FY\ao³

^nss\Â s_³kao³

^nss\Â saY\ao³

ssUaossYÂ saY\ao³ ssU^nss\Â s_³k\mao³

N-aossYÂ N-^nss\Â FY\ao³
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13.2.1 \maIcWw 
a) km[mcWhyhØ:

km[mcW hyhØbnÂ Aao³ F¶ ]Z¯n\v ap³{]Xybambn BÂss¡Â {Kq¸nsâ t]cpIqSn  
tNÀ¯psIm≠mWv Aen^mänIv Aao\pIÄ \maIcWw sN¿p¶Xv. Hcp ZznXob Aao\ntem {XnXob 
Aao\ntem AS§nbncn¡p¶ BÂss¡Â {Kq¸pIÄ Htcbn\amsW¦nÂ AhbpsS F®w kqNn¸n¡p 
hm\mbn BÂss¡Â {Kq¸nsâ ap³{]Xybambn ssU,ss{S, sS{Sm XpS§nbh tNÀ¡p¶p. 
b) IUPAC hyhØ:

kwbpàw (km[mcW \maw, 

LS\ kq{XhmIyw IUPAC \maw)

IUPAC \maw

ap³{]Xybt¯mSp 
IqSnbpÅ Øm\

kwJy
aqe]Zw

{]mYanI 
]n³  

{]Xybw

ZznXob  
]n³  

{]Xybw

sFtkms{]mss¸Â Aao³

CH3 CH CH3

NH2..
s{]m¸m³ – 2- Aao³

– s{]m v̧ G³ 2- Aao³

AsseÂ Aao³

3CH2 = 2CH 1CH2 NH2
..

s{]m v̧-2-Cu³-1-Aao³

– s{]m v̧ 2-Cu³ -1-Aao³

slIvkmsaYnen³ ssU Aao³

H2N
..

(CH2)6 NH2
..

slIvskbv³ – 1, 6 – ssUAao³

– slIvkv G³
– 1, 6 – 

ssUAao³

aossYÂ sFtkms{]mss]Â Aao³

CH3 NH
..

CH CH3

CH3

N – anssYÂ s{]m¸m³ – 2- Aao³

N – aossYÂ s{]m v̧ G³
– 2- 

Aao³

ssUCussYÂ _yqss«Â Aao³

C2H5 N
..

CH2CH2CH2CH3

C2H5

N, N – ssU CussYÂ _yq«m³-
1-Aao³

N, N – ssU 

CussYÂ
_yq«v G³ -1-Aao³

CussYÂ aossYÂ sFtkm 
s{]mss¸Â Aao³

CH3 N
..

CH

C2H5 CH3

CH3

N – CussYÂ – N- aossYÂ  
s{]m¸m³ – 2 – Aao³

N – CussYÂ – 
N- aossYÂ

t{]m v̧ G³ -2-Aao³
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N,N – ssUaossYÂ A\neo³

N (CH3)2

..

N,N – ssUaossYÂ s_³ko³

N,N – ssU 

aossYÂ
s_³ko³ – Aao³

s_³sskeao³

CH2 NH2
..

^nss\Â saY\ao³

^nss\Â saYv G³ Aao³

N – aossYÂ s_³sskÂ Aao³
CH2NH CH3

N – aossYÂ ^nss\Â saY\ao³

N – aossY³ 

^nss\Â
saYv G³ Aao³

kzbw hnebncp¯pI

C\n¸dbp¶ kwbpà§fpsS LS\ hcbv¡pI 
	 i.	 \ntbms]âbnÂ Aao³ 
	 ii.	 {XnXob – _yqss«Â Aao³

	 iii.	 α- Aant\m s{]¸ntbm\mÄ UnsslUv 
	 iv.	 ss{S s_³sskÂ Aao³

	 v.	 N – CussYÂ – N – aossYÂ slIvkm³ – 3- Aao³ 
8) C\n¸dbp¶ Aao\pIfpsS icnbmb IUPAC \ma§Ä \ÂIpI

 

i) CH3 - CH2 - CH2 - CH - CH3

NH2

ii) CH3 - CH2 - CH - CH3

NH CH3

iii) NH2 iv)

OH

NH2
v)

N
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13.2.2 Aao\pIfpsS LS\

AtamWnbsbt¸mse Aao\pIfnepw ss\{SP³ Bä¯nsâ kwtbmPIX 3 BWv. AhbnÂ Hcp  

GIm´ tPmUn CeIvt{SmWpIÄ D≠v. Chbnse ss\{SP³ Bä§Ä sp3
k¦cWw DÅXpamWv \menÂ, 

aq¶v sp3
k¦cW HmÀ_näepIÄ Aaosâ LS\¡\pkrXambn ssl{UPsâtbm, AÂssIÂ {Kq¸nse  

ImÀ_Wntâtbm HmÀ_näepIfpambn AXnhym]\w sN¿p¶p. \memas¯ k¦cW HmÀ_näenÂ Hcp  

GIm´ tPmUn CeIvt{SmWpIÄ AS§nbncn¡p¶p. AXn\mÂ Aao\pIÄ ]ncanUob BIrXnbpÅ 

XpamWv. Hcp GIm´ tPmUn CeIvt{SmWpIfpsS km¶n[yw aqew C- N- H  AsÃ¦nÂ C- N- C
_Ô\tIm¬ km[mcW NXpÀI _Ô\tImWns\¡mÄ (109.50). Ipdhmbncn¡pw. DZmlcW¯n\v 

ss{SaossYÂ Aao\nse C- N- C  _Ô\tIm¬ 1080 BWv. CXv NXpÀI tImWns\¡mÄ Ipdhpw 
H- N- H  _Ô\tImWns\¡mÄ IqSpXepambncn¡pw 107˚C§s\ IqSm\pÅ ImcWw henb 

aossYÂ {Kq¸pIfpsS hnIÀjWw aqeamWv.

N
10

1P
m

H

H

H

N
10

1P
m

CH3

CH3

CH3

107
0 1080

GIm´ tPmUn CeIvt{S¬

sp3 k¦cWw

sp3 - sp3

13.2.3 Aao\pIÄ \nÀ½n¡p¶Xn\pÅ s]mXphmb coXnIÄ

Aen^mänIv, AtdmamänIv Aao\pIÄ \nÀ½n¡p¶Xn\v Xmsg sImSp¯ncn¡p¶ amÀ¤§Ä Ahew_n¡mw. 
1) ss\t{Sm kwbpà§fnÂ \n¶v 

	  H  / Ni (or) Sn / HCl or Pd/H2 2 AsÃ¦nÂ H  / Ni (or) Sn / HCl or Pd/H2 2 AsÃ¦nÂ H  / Ni (or) Sn / HCl or Pd/H2 2  D]tbmKn v̈ ss\t{Sm kwbpà§sf \ntcmIv 

koIcWw sN¿pt¼mÄ {]mYanI Aao\pIÄ e`n¡p¶p. 

CH3CH2 NO2
3H2  / Ni ( )

Fe / HCl, 6 [H]
CH3CH2 NH2  + 2 H2O
FY\ao³ss\t{Sm CutY³

AsÃ¦nÂ

C6H5 NO2
3H2 / Pt, 680 K

 Sn / HCl
C6H5 NH2  + 2 H2O

A\nen³
ss\t{Sm s_³ko³

(AsÃ¦nÂ)

2) ss\ss{SepIfnÂ \n¶v 
a)	 AÂss¡Â AsÃ¦nÂ AssdÂ kbss\UpIsf 2H /Ni  AsÃ¦nÂ LiAlH  (or) Na / C H OH4 2 5 AsÃ¦nÂ 

Na / C H OH2 5  D]tbmKn v̈ \ntcmIvkoIcWw sN¿pt¼mÄ {]mYanI Aao\pIÄ e`n¡p¶p. 

\ntcmIvkoIcW {]Xn{]hÀ¯\¯nÂ Na / C H OH2 5  \ntcmIvkoImcnbmbn D]tbmKn¡p¶ 
Xn\mÂ CXns\ sa³Unbkv {]Xn{]hÀ¯\w F¶p ]dbp¶p 

CH3 CN Na(Hg) / C2
 H5OH

4 [ H ] CH3CH2 NH2

FY\ao³CutY³ ss\ss{SÂ

b)	 sFtkm kbss\UpIsf tkmUnbw AamÂKw / sodium amalgam / C H OH2 5  D]tbmKn v̈ \ntcmIvkoIcWw 
sN¿pt¼mÄ ZznXob Aao\pIÄ e`n¡p¶p.

CH3 NC
Na(Hg) / C2H5OH

4 [ H]
CH3 NH CH3

aossYÂ saY\ao³N-aossYÂ sFtkm kbss\Uv

XII Std - Unit 13 Chemistry Vol-2 Malayalam.indd   208XII Std - Unit 13 Chemistry Vol-2 Malayalam.indd   208 3/1/2023   5:16:27 PM3/1/2023   5:16:27 PM



209

3) AssaUpIfnÂ \n¶v

a)	 AssaUpIsf enYnbw Aepan\nbw ssls{UUv D]tbmKn v̈ \ntcmIvkoIcn¨mÂ Aao\pIÄ e`n¡pw 

R C

O

NH2
i) LiAlH4

ii) H2O
R CH2 NH2

b)	 tlm v̂am³ \nav\oIcW {]Xn{]hÀ¯\w 
AssaUpIsf s]m«mkyw sslt{UmIvsskUnsâ Peob emb\n AYhm FYt\mÄ emb\nbnÂ 

ebn¸n¨ t{_man\pambn {]Xn{]hÀ¯n¡pt¼mÄ AssaUnÂ DÅXnt\¡mÄ Hcp ImÀ_¬ Bäw 

IpdhpÅ {]mYanI Aao\pIÄ e`n¡pw. 

DZmlcWw:

R C

O

R NH2  + K2 CO3  + KBr + H2ONH2
Br2 / KOH

R = AÂssIÂ (AsÃ¦nÂ) AssdÂ
AssaUv {]mYanI Aao³

4) BÂssIÂ lmsseUpIfnÂ \n¶v

a) K{_ntbÂ XmenssaUv kwtÇjWw 
{]mYanI Aao\pIÄ \nÀ½m¡p¶Xn\v K{_ntbÂ kwtÇjWw D]tbmKn¡p¶p. XmenssaUn s\ 

FYt\mfnIv s]m«mkyw sslt{UmIvsskUv tNÀ v̄ {]hÀ¯n¸n¡pt¼mÄ XmenssaUnsâ s]m«mkyw  
ehWw e`n¡pw. CXns\ BÂss¡Â lmsseUv tNÀ v̄ NqSm¡nbtijw  BÂ¡enbpsS km¶n[y 
¯nÂ  PeobhntÇjWw \S¯nbmÂ {]mYanI Aao³ e`n¡pw. Cu amÀ¤¯neqsS BtdmamänIv {]mY 
anI Aao\pIÄ \nÀ½n¡phm³ km[yaÃ. ImcWw AssdÂ lmsseUpIÄ XmenssaUv cq]oIcn¡p¶ 
B\tbmWpambn \yq¢ntbm kvt\ln BtZi {]hÀ¯\¯nÂ ]s¦Sp¡pIbnÃ 

C

C
NH

O

O

C

C
NK

O

O

R - X

(SN2)

C

C
N

O

O

R
C

C

O

O

KOH
OK

OK
+ R NH2

(10 
)

{]mYanI
Aao³

N -

KOH
–H2O

XmenssaUv 

BÂ¡tlmenIv

s]m«mkyw XmenssaUv BÂss¡Â
XmenssaUv

s]m«mkyw Xmteäv 

Peob

b) tlm^vam³ AtamWnb hntÇjWw 
BÂss¡Â AYhm s_³sskÂ lmsseUv FYt\mfnÂ ebn¨ AtamWnbbpambn Hcp AS¨ 

Syq_nÂ NqSm¡pt¼mÄ {]mYanI, ZznXob, {XnXob Aao\pIfpsSbpw Hcp NXpÀ° AtamWnbw 
ehW¯nsâbpw an{inXamWv e`n¡p¶Xv.

CH3 Br
NH3
..

CH3 NH2
.. CH3 - Br

(CH3)NH
.. CH3 Br (CH3)3N

.. CH3 Br (CH3)4N Br

10 -
NXpÀ°
AtamWnbw
t{_mssaUv

20 - 30- 
2

Aao³ Aao³ Aao³

CXv Hcp \yq¢ntbmkvt\ln BtZi cmk {]hÀ¯\amWv. BÂss¡Â {Kq¸nse lmsseUv Atbm 

Wns\ -NH2  {Kq v̧ BtZiw sN¿p¶p. XXv̂ eambp≠mIp¶ {]mYanI Aao³ Hcp \yq¢ntbm kvt\ln 
bmbn {]hÀ¯n¡pIbpw CXv ho≠pw IqSpXÂ BÂss¡Â lmsseUpambn ho≠pw \yq¢ntbmkvt\
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ln BtZi cmk{]hÀ¯\¯nsâ ̂ eambn NXpÀ° AtamWnbw ehWw D≠mIpIbpw sN¿p¶p.  
F¦nepw {][m\ Dev]¶ambn {]mYanI Aao³ e`n¡p¶Xn\mbn AtamWnb IqSpXembn D]tbmKn 

¨mÂ aXn. Aao\pIfpambpÅ BÂss¡Â lmsseUpIfpsS {]hÀ¯\{Iaw. 
RI  >  RBr  >  RCl

c) � BÂss¡Â lmsseUpIsf tkmUnbw AsskUnt\mSv tNÀ v̄ enYnbw Aepan\nbw 
sslss{UUv D]tbmKn v̈ \ntcmIvkoIcn¡pt¼mÄ Ah {]mYanI Aao\pIfmbn amdp¶p. 

CH3 Br
NaN3

CH3 N3
LiAlH4

CH3 NH2  +  N2
aossYÂ t{_mssaUv aossYÂ

AsskUv
aossYÂ Aao³

d)  t¢mtdm s_³ko\nÂ \n¶pw A\neo³ X¿mdm¡Â

 t¢mtdm s_³ko\ns\ BÄ¡tlmfnIv AtamWnb tNÀ v̄ NqSm¡pt¼mÄ A\nen³ e`n¡pw 

C6H5 Cl
NH3

Cu2O / 2000C

NH2

A\nen³

5) sslt{UmIvknÂ kwbpà§fpsS AtamWnb hntÇjWw 
a)	 BÂ¡tlmfnsâ Bhnbpw, AtamWnbbpw tNÀ¶v Aeqan\ W O2 5  AsÃ¦nÂ knen¡ F¶nhbn 

eqsS 4000C Â IS¯nhnSpt¼mÄ FÃm Xcw Aao\pIfpw e`n¡pw. Cu cmk {]hÀ¯\s¯ 

k_mänbÀ amÂln coXn F¶v hnfn¡p¶p. 

C2H5OH
NH3

..

Al2O3, - H2O
C2H5 - NH2

.. C2H5OH

-H2O

C2H5OH

- H2O
(C2H5)3 N(C2H5)2 NH

.. ..

b)	 APenb ZnCl2  sâ km¶n[y¯nÂ 3000C Â ^ot\mÄ, AtamWnbbpsS IqsS {]hÀ¯n v̈ 

A\neo³ e`n¡pw.
OH NH2

NH3

ZnCl2, 3000C
^ot\mÄ A\nen³

\nÀÖeob

13.2.4 Aao\pIfpsS KpW§Ä 

1. `uXnI \nebpw aWhpw 
Xmgv¶ Ben^mänIv Aao\pIÄ 

1 2(C -C )  \ndanÃm¯ hmXI§fmWv, Ahbv¡v AtamWnbbpsS 
KÔamWv, \mtem AXnÂ IqSpXtem ImÀ_¬ Bä§fS§nb Aao\pIÄ _mjv]oIcW ioeapÅ 
hbpw aÕy¯nsâ KÔt¯mSp IqSnbhbmWv.

A\neo\pw aäv AssdÂ Aao\pIfpw km[mcWbmbn \ndanÃm¯hbmWv. F¶mÂ Ch 
kw`cn¨p hbv¡pIbmsW¦nÂ A´co£ HmIvkoIcW¯n\v hnt[bambn \ndapÅXmIpw

2. Xnf\ne 
{[phob kz`mhw DÅXn\mÂ {]mYanI Aao\pIfnepw, ZznXob Aao\pIfnepw ss\{SP³ 

Bähpw GIm´ tPmUn CeIvt{SmWpw tNÀ¶v iàamb X³am{Xm´c ssl{UP³ _Ô\w cq]o 

Icn¡p¶p. F¶mÂ {XnXob Aao\pIfnÂ A¯cw ssl{UP³ _Ô\w CÃ.
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R N H N H N H

H R H

H R

hnhn[ Xcw Aao\pIfpsS Xnf\nebpsS {Iaw 

C§s\bmWv,

CH3 NH2
..

> (CH3)2 NH
..

> (CH3)3 N
..

1 2 3> >° °°

Aao\pIÄ¡v BÄ¡tlmfpIsf¡mÄ Xnf\ne IpdhmWv, ImcWw ss\{SP\v, HmIvknPt\¡mÄ 

CeIvt{Sm¬ EWX IpdhmWv. BbXn\mÂ N-H _Ô\w -OH _Ô\s¯¡mÄ {[phobX 

IpdhmWv.

]«nI: GItZiw Htc X³am{Xm`mcapÅ Aao\pIÄ, BÂ¡tlmfpIÄ, BÂt¡\pIÄ. 

{I.\ kwbpàw X³am{Xm`mcw Xnf\ne (K)

1. CH (CH ) NH3 2 2 2 59 321

2. C H -NH-CH2 5 3 59 308

3. (CH ) N3 3 59 277

4. CH CH(OH)CH3 3 60 355

5. CH CH CH CH3 2 2 3 58 272.5

3) tebXzw 
PeX³am{XIfpambn ssl{UP³ _Ô\w cq]oIcn¡p¶Xn\mÂ Xmgv¶. Aen^mänIv Aao\p 

IÄ shÅ¯nÂ ebn¡pw. F¶mÂ  tamfmÀ amkv IqSp¶Xn\\pkcn v̈ Pe¯nse tebXzw Ipdbpw. Pe 
hnIÀjW BÂss¡Â `mK¯nsâ hen¸w IqSp¶XmWv CXn\p ImcWw. DbÀ¶ Aao\pIÄ 
Pe¯nÂ ebn¡m¯hbmWv. F¶mÂ Ah HmÀKm\nIv embI§fmb s_³ko³, CuYÀ F¶nh 

bnÂ s]s«¶v ebn¡p¶p. 

13.2.5 cmkKpW§Ä 
s\{SP\nÂ GIm´ tPmUn CeIvt{SmWpIÄ DÅXn\mÂ Aao\pIsf t_knI kz`mhw 

DÅhbmbpw, \yq¢ntbm kvt\lnIfmbpw amäp¶p. 

Ah [mXpP\y BknUpIfpambn {]hÀ¯n v̈ ehW§fp≠mIp¶p

DZmlcWw:

C6H5 NH2  +  HCl C6H5 NH3Cl-..
A\neo³ A\neo\nbw t¢mssdUv

Aao\pIfpsS t_knI iànbpsS ]Z{]tbmKw 
Peob emb\nbnÂ Xmsg X¶ncn¡p¶ kwXpe\mhØ CSXp hit¯¡mWv DÅXv. AXn\mÂ  

NaOH t\mSp XmcXayw sN¿pt¼mÄ Aao\pIÄ hocyw Ipdª t_kpIfmWv.
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R NH2 + H -  OH
..

R NH3  +  OH -

£mc Øncm¦w Kb =
R-N H OH

R-NH

+

3
-

2







 

[ ]
£mcX Øncm¦¯nÂ \n¶pw (Kb) Aao³ Pe X³am{XIfnÂ \n¶pw F{X ssl{UP³ 

AtbmWpIsf (H+ )kzoIcn¡p¶p F¶Xnsâ Afhv \ap¡v In«p¶p, 
\ap¡dnbmw,
Kb bpsS aqeyw IqSp¶Xn\\pkcn v̈ AYhm pKb, bpsS aqeyw Ipdbp¶Xn\\pkcn v̈ t_knsâ 

iàn IqSpw. 
]«nI : Aao\pIfpsS PeobmhØbnepÅ pKb aqey§Ä. (NH3 bv¡v pKb 4.74 BIp¶p)

Aao\pIÄ pKb
Aao\pIÄ pKb

Aao\pIÄ pKb

NH2
. .

CH3 3.38 C2H5NH2 3.29 C6H5CH2 NH2
. .

4.70

(CH3)2 NH
. .

3.28 (C2H5)2 NH
. .

3.00 C6H5 NH
. .

CH3 9.30

(CH3 3) N
. .

4.22 (C2H5)3
. .
N 3.25 C6H5N (CH3)2

. .
8.92

Aao\pIfpsS t_knI kz`mh¯nÂ LS\bv¡pÅ kzm[o\w 
Hcp BknUpambn ]¦nSp¶Xn\v ss\{SP\nÂ CeIvt{Sm¬ tPmUnbpsS e`yX hÀ²n¸n¡p¶ LSI 

§Ä Hcp Aaosâ t_knI kz`mhw hÀ²n¸n¡pw +I {Kq¸pp t]mepÅ BÂss¡Â {Kq v̧ ss\{SP\nÂ 
_Ôn¸n¨mÂ ss\{SPsâ CeIvt{Sm¬ km{µX IqSpIbpw Ah CeIvt{SmWpIsf t{]mt«mWo 
IcW¯n\v kPvPam¡pIbpw sN¿p¶p. 

a)	 BbXn\mÂ AtamWnbtb¡mÄ iàntbdnb t_kpIfmWv BÂss¡Â Aao\pIÄ. 
BÂssIÂ Aao\nsâbpw AtamWnbbpsSbpw t_knIX XmcXayw sN¿p¶Xn\mbn Hcp t{]mt«m 

WpambpÅ AhbpsS {]Xn{]hÀ¯\w ]cnKWn¡mw

R N:

H

+ H+

H

> R N+

H

H

H

>

AtamWnbw Atbm¬

H N:

H

+ H+

H

H N

H

H

H

+
A¾w

A¾w

£mcw

£mcw BÂss¡Â
AtamWnbw Atbm¬

A¾w
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AÂss¡Â {Kq¸nsâ (R) CeIvt{Sm¬ hn«psImSp¡p¶ kz`mhw (+I {]`mhw) aqew AXv ss\
{SP\ntebv¡v CeIvt{SmWpIsf XÅn \o¡pIbpw A§s\ GIm´ tPmUn CeIvt{SmWpIsf 
BknUnse t{]mt«mWpambn ]¦phbv¡p¶Xn\v IqSpXÂ e`yam¡pIbpw sN¿p¶p.

AXn\mÂ hmXImhØbnÂ Aao\pIfpsS t_knIXm{Iaw \mw {]Xo£n¡p¶ {Iaamb 

R3N
. .

> R2NH
. .

> R-NH2
. .

(30) (20) (10)

]«nIbnse pKb  aqey§fnÂ \n¶v hyàamIp¶Xp t]mse Peobemb\nbnÂ Cu {Iaw 

IrXyaÃ.
Aao\pIfpsS t_knIXsb XmcXayw sN¿p¶Xn\mbn t{]cI {]`mhw hnembI tbmP\ 

embImhcWw sÌdnIv XSÊw F¶nhsbÃmw ]cnKWnt¡≠XmWv.

hnembI tbmP\ {]`mhw 
PeobmhØbnÂ {]XnØm]I AtamWnbw ImätbmWpIÄ BÂss¡Â {Kq¸pIfsS CeIv 

t{Sm¬ kzX{´am¡s¸Sp¶ {]`mh¯neqsS (+I) am{XaÃ, PeX³am{XIfpsS hnembI tbmP\¯n 
eqsSbpw ØncX ssIhcn¡pw. AtbmWnsâ hen¸w IqSp¶Xn\\pkcn v̈ hnembI tbmP\w Ipdbp 
Ibpw A§s\ AtbmWnsâ ØncX IpdbpIbpw sN¿pw. F¶mÂ ZznXob, {XnXob Aao\pIfpsS 
Imcy¯nÂ sÌdnIv XSÊw ImcWw BÂss¡Â {Kq¸pIÄ t{]mt«mWoIcn¨ Aao\pIsf kao]n 
¡p¶ PeX³am{XIfpsS F®s¯ Ipdbv¡p¶p. AXpsIm≠v AtbmWpIfpsS ØncXm{Iaw Xmsg  

sImSp¯ncn¡p¶ coXnbnemWv

1˚		  >		  2˚		  >		  3˚

R N

H

H

H

OH2

OH2

OH2

> N

R

R H

H
>

OH2

OH2

R
R

R

N H OH2

                        1                                                2                                                         3

C¯cw {]`mh§fpsS ASnØm\¯nÂ BÂss¡Â {]XnØm]I Aao\pIfpsS Peob emb\n 

IfpsS t_knI iànbpsS {Iaw Xmsgs¡mSp¯ncn¡p¶ coXnbnemsW¶ \nKa\¯nse¯mw

(CH3)2NH  >   CH3 - NH2  >  (CH3)3N   >   NH3
........

.. .. .. ..
(C2H5)2 NH > (C2H5)3 N > C2H5 NH2 > NH3

+I {]`mhw sÌdnIv {]`mhw, PekwtbmP\w F¶nhbpsS ̂ eambn ZznXob Aao\pIÄ IqSpXÂ 

t_knI kz`mhw DÅhbmIp¶p.
A\neo\nsâ t_knI hocyw/£mc hocyw 

A\neo\nÂ NH
2
{Kq v̧ s_³ko³ hebhpambn t\cn«v _Ôn¸n¨ncn¡pIbmWv. X³aqew ss\

{SP³ Bä¯nse GIm´tPmUn CeIvt{SmWpIÄ s_³ko³ hebhpambn A]Øm\oIcn¡ 
s¸Sp¶p. BbXn\mÂ AXv t{]mt«mWoIcW¯n\v hfsc Ipd v̈ am{Xta e`yamIpIbpÅq. CXpImc 

Ww AtdmamänIv Aao\pIÄ¡v (A\neo³) t_knI kz`mhw AtamWnbtb¡mÄ IpdhmWv.

{]XnØm]I A\neo\nsâ Imcy¯nÂ-CH3,-OCH3,-NH2  t]mse CeIvt{Sm¬ hn«psImSp¡p¶ 

{Kq¸pIÄ t_knI iàn hÀ²n¸n¡p¶Xmbpw - NO2,-X,-COOH  t]mse CeIvt{Sm¬ ]n³hen¡p¶ 

{Kq¸pIÄ t_knI iàn Ipdbv¡p¶Xmbpw ImWm³ Ignbpw. 
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]«nI : {]XnØm]I A\neo\pIfpsS pKb aqey§Ä (A\neo\nsâ pKb aqeyw 9.376)

{]XnØm]I pKb
{]XnØm]I pKb

{]XnØm]I pKb

o - CH3
9.60 m - CH3

9.31 p - CH3
8.92

o - NH2
9.52 m - NH2

9.00 P - NH2
7.83

o - OCH3
9.52 m - OCH3

9.70 p - OCH3
8.70

o - NO2
14.30 m - NO2

11.52 p - NO2
13.00

o - Cl 11.25 m - Cl 10.52 p - Cl 10.00

Aao\pIfpsS t_knI iànbpsS {Iaw Xmsg sImSp¯ncn¡p¶ coXnbnemWv

BÂss¡Â Aao\pIÄ > AÀBÂss¡Â Aao\pIÄ > AtamWnb > N – AÀBÂss¡Â 

Aao\pIÄ > AssdÂ Aao\pIÄ

13.2.6  Aao\pIfpsS cmk KpW§Ä

1) BÂss¡eoIcWw 
Aao\pIÄ BÂss¡Â lmsseUpIfpambn {]Xn{]hÀ¯n v̈ XpSÀ¨bmbn ZznXob, {XnXob 

Aao\pIfpw NXpÀ° AtamWnbw ehW§fpw e`n¡pw. 

R NH2

CH3Br R NH CH3 + HBr

2 CH3Br

3 CH3Br

R N (CH3)2  + 2HBr

20
 - Aao³

Aao³30 -

R N (CH3)3 Br
NXpÀ° AtamWnbw ehWw

2) AsskeoIcWw 
Aen^män¡pw Atcmamän¡pamb {]mYanI ZznXob Aao\pIÄ ]ncoUnsâ km¶n²y¯nÂ 

AknssUÂ t¢mssdUpIfpambpw B³sslss{UUpIfpambpw {]Xn{]hÀ¯n v̈ N – BÂss¡Â 
AknässaUv D≠m¡p¶p. 
DZmlcWw

C2H5    NH2  +  CH3 C

O

Cl C2H5 NH C

O

CH3  +  HCl
N - CutYÂ AknässaUv

]ncnUn³

FYnemao³ AknssUÂ t¢mssdUv

3) kvtImU³ _uam³ {]Xn{]hÀ¯\w 

	 A\neo³ s_³tkmbnÂ t¢mssdUpambn tkmUnbw t¢mssdUnsâ km¶n²y¯nÂ  {]Xn{]

hÀ¯n v̈ N – ^oss\Â s_³kssaUv e`n¡p¶p. Cu {]Xn{]hÀ¯\s¯ kvtImU³ _uam³ 
{]Xn{]hÀ¯\w F¶p ]dbp¶p. AsskeoIcWhpw s_³tkmbneoIcWhpw \yq¢ntbmkvt\ln 

BtZi cmk{]hÀ¯\§fmWv.
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C6H5    NH2  +  C6H5 C

O

Cl C6H5 NH C

O

C6H5  + HCl
s_³tkmbnÂ t¢mssdUv N - A\neo³ ^oss\Â s_³kssaUv

]ncnUn³

4) ss\{Skv BknUpambpÅ {]Xn{]hÀ¯\w

	 aq¶pXcw Aao\pIfpw ss\{Skv BknUpambn hyXykvX coXnbnemWv {]hÀ¯n¡p¶Xv ss\
{Skv AknUv BhiyapÅt¸mÄ am{Xta \nÀ½n¡pIbpÅq CXn\mbn Hcp [mXpP\y BknUns\ 

(HCL) tkmUnbw ss\ss{Säpambn (NaNo2) {]Xn{]hÀ¯n¨mÂ aXn. 
a) {]mYanI Aao\pIÄ 
i)	 CussY³ Aao³ ss\{Skv BknUpambn {]Xn{]hÀ¯n¡pt¼mÄ AØncamb CussYÂ 

ssU AtkmWnbw ehW§Ä D≠mIpw. Ch ]mcnamWnIambn ss\{SP³ hmXIw ]pd¯p 

hnSpIbpw FYt\mfmbn amdpIbpw sN¿pw. 

C2H5 NH2  + HNO2
NaNO2

KmV  HCl
[ C2H5N2Cl ]

H2O
 C2H5OH  +  N2
FYt\mÄCussY³ Aao³ AØncamb 

ii)	 A\neo\ns\ ss\{Skv BknUpambn (273 – 278 K) Xmgv¶ Xm]\nebnÂ {]Xn{]hÀ¯n¡p 
t¼mÄ s_³ko³ ssUBtkmWnbw t¢mssdUv D≠mIp¶p. ChbpsS ØncX Ipd v̈ Imebfhv 
am{XamWv. Ah Ipdª Xm]\pebnepw hnLSn¡p¶p. Cu {]Xn{]hÀ¯\s¯ ssU BtkmWo 

IcWw F¶p ]dbp¶p. 

+  NaNO2  +  2HCl

NH2
273 - 278K +  NaCl  +  2H2O

N2 Cl

A\neo³
s_³ko³ ssU

BtkmWobw t¢mssdUv

b) ZznXob Aao\pIÄ 

BÂss¡Â, AssdÂ ZznXob Aao\pIÄ ss\{Skv BknUpambn {]Xn{]hÀ¯n v̈ N – ss\
{Stkm Aao\ns\ Xcp¶p. CXv aª\nd¯nepÅ F®t]mepÅ {ZmhIamWv, Pe¯nÂ ebn¡p¶nÃ. 

+ HON = O

NH

N - aossYÂ A\neo³

CH3

NaNO2

HCl - H2O

N  -  N = O

N - 

CH3

ss\{Stkm aossYÂ
^oss\Â Aao³

(aª \nd¯nepÅ F®)

KmV

Cu {]Xn{]hÀ¯\w en_Àam³kv ]co£Ww F¶mWv Adnbs¸Sp¶Xv,

c) {XnXob Aao³ 

i)	 Aen^mänIv {XnXob Aao³ ss\{Skv BknUpambn {]Xn{]hÀ¯n v̈ ss{SBÂss¡Â AtamWn 

bw ss\ss{Säv ehWw \ÂIp¶p. CXv Pe¯nÂ ebn¡p¶hbmWv. 
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(CH3)3N  + HNO2 [(CH3)3NH] NO2

ss{S aossYÂ Aao³ ss{S aossYÂ
AtamWnbw ss\ss{Säv

ii)	 BtcmsmänIv {XnXob Aao³ 273K Xm]\nebnÂ ss\{Skv BknUpambn {]Xn{]hÀ¯n v̈ 
p – ss\t{Smtkm kwbpàw e`n¡p¶p. 

N

CH3 CH3

HNO2

(NaNO2 + HCl)

N

CH3 CH3

N = O
N, N - ssU aossYÂ A\neo³ p- ss\t{Smtkm N,N

ssUaossYÂ A\neo³

KmV

5) ImÀss_eao³ {]hÀ¯\w 
Aen^män¡pw Atcmamän¡pamb {]mYanI Aao\pIsf t¢mtdmt^mapw BÂ¡tlmfnIv s]m«m 

kyw sslt{UmIvsskUpw tNÀ v̄ NqSm¡nbmÂ ZpÀKÔw han¡p¶ ]ZmÀ°§fmb sFtkmkbss\
UpIÄ AYhm ImÀss_Â Aao\pIÄ D≠mIp¶p. Cu {]hÀ¯\s¯ ImÀss_Â Aao³ ]co£ 

Ww F¶dnbs¸Sp¶p. CXv {]mYanI Aao\pIÄ Is≠¯m\pÅ Hcp ]co£Wambn D]tbmKn¡p¶p. 

C2H5 - NH2  +  CHCl3 + 3KOH C2H5 - NC + 3KCl + 3H2O
CussYÂ Aao³ CussYÂ sFtkmkbss\Uvt¢mtdmt^mw

6) ISpIv F® {]Xn{]hÀ¯\w 
i)	 {]mYanI Aao\pIsf ImÀ_¬ssU kÄss^Unt\mSv tNÀ¡pt¼mÄ (CS2), N - BÂss¡Â 

ssU Xtbm ImÀ_anIv BknUv e`n¡p¶p. CXns\ ho≠pw HgCl2 , t\mSv tNÀ¡pt¼mÄ 

BÂss¡Â sFtkmXtbmkbt\äv e`n¡p¶p. 

CH3 - N -H + C = S CH3  -  NH - C - SH CH3 - N = C= S  + HgS  + 2HCl
HgCl2

S S

H
aossYÂ Aao³

aossYÂ
sFtkmXtbmkbt\äv
(ISpIv F®bpsS aWw)

N- aossYÂ ssUXtbm
ImÀ_anIv BknUv

ii)	 A\neo\ns\ ImÀ_¬ssUkÄss^Unt\mSv tNÀ¡pt¼mÄ AsÃ¦nÂ Ah tNÀ v̄ NqSm¡p 

t¼mÄ S- ssU^oss\ÂXtbm bqdnb D≠mIp¶p. CXns\ hocyapÅ HCl , tNÀ v̄ ho≠pw 

Xnf¸n¡pt¼mÄ ^oss\Â sFtkmXtbmkbt\äv (^oss\Â aÌmUv HmbnÂ) D≠mIp¶p. 

NH

NH

H

H
+S C S

-H2S

NH

NH
C =S

HCl
N = C = S

A\neo³ S - ssU^oss\Â
Xtbmbqdnb

^oss\Â 
sFtkmXtbmkbt\äv

KmV

Cu {]Xn{]hÀ¯\s¯ tlm v̂am³ amkvämUv HmbnÂ {]Xn{]hÀ¯\w F¶v Adnbs¸Sp¶p. 

Cu ]co£Ww {]mYanI Aao\pIsf Is≠¯m\pÅ Hcp ]co£Wambn D]tbmKn¡p¶p. 
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7. A\neosâ CeIvt{Sm^nenIv BtZi {]Xn{]hÀ¯\§Ä

-N H
..

2  Hcp Xo{h Dt¯P\ iànbpÅ {Kq¸mWv. A\neo\nÂ 

2NH  {Kq v̧ s_³kn³ hebhpambn t\cn«v _Ôn¨ncn¡pIbmWv. X³ 
aqew ss\{SP³ Bä¯nse GIm´tPmUn CeIvt{SmWpIÄ s_³ 
ko³ hebhpambn kwbpKva\¯nÂ BWv. CXv HmÀt¯m, ]mcmØm\ 
§fpsS CeIvt{Sm¬ km{µXsb Iq«pIbpw Ch HmÀt¯m, ]mcm Øm\ 

§fnepÅ CeIvt{Sm^nenIv B{IaWw kpKaam¡pIbpw sN¿p¶p. 

i) t{_man\oIcWw

A\neo³ km[mcW Xm]\nebnÂ t{_man³ Pehpambn {]hÀ¯n¡pt¼mÄ  2,4,6 – 
ss{St{_mtam A\neo\nsâ shfp¯ Ah£n]vXw e`n¡p¶p. 

Br2 / H2O
(AsÃ¦nÂ) Br2 / CH3COOH

NH2
..

BrBr

A\neo³
2,4,6, ss{St{_mtam A\neo³

(shfp¯ Ah£n]vXw)

NH2
..

Br

GI {]XnØm]I t{_mtam kwbpà§Ä e`n¡p¶Xn\mbn BZyw, - NH2  {Kq¸ns\ Askäneo 

Icn v̈ AhbpsS {InbioeX Ipdbv¡Ww. 

(CH3CO)2O
- CH3COOH

t{_mtam A\neo³
(apJy DÂ]¶w)

Br2/CH3COOH
-HBr

Br

H3O+

-CH3COOH

p - p-

NH2
..

NH C

O

CH3 NH C

O

CH3
NH2
..

Br
]ncnUo³ Aknä\nsseUv

t{_mtam
Aknä\nsseUv

A\neo\ns\ Assktej³ sN¿pt¼mÄ A\pcq]oIcWw aqew Askäm\nsseUnse ss\
{SP³ Bä¯nepÅ GIm´ tPmUn CeIvt{SmWpIÄ ASp¯pÅ ImÀt_mssWÂ {Kq¸pIfmÂ 
A]Øm\oIcWw sN¿s¸Sp¶p. AXn\mÂ Ah s_³ko³ hebhpambn kwbpKva\¯nÂ 
GÀs¸Sp¶nÃ. 

NH C CH3
..

O

NH C

O.. ....

..

CH3

AXpsIm≠v AknssUÂ Aant\m {Kq¸n\v Aant\m {Kq¸nt\¡mÄ Dt¯PnX {]`mhw 

Ipdhmbncn¡pw, Cu CeIvt{Sm^nenIv BtZi {]Xn{]hÀ¯\¯nÂ. 

NH2
δ

δ δ

δ E+

CeIvt{Smss^Â
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ii) ss\{SoIcWw 
A\neo\ns\ t\cn«v ss\t{Sj³ \S¯nbmÂ ss\t{Sm hypÂ¸¶§Ä IqSmsX SmÀ t]msebpÅ 

Nne HmIvkoIcW Dev]¶§Ä IqSn e`n¡p¶p. IqSmsX iàntbdnb AknUnIv am[ya¯nÂ, 
A\neo³ t{]mt«mWoIcn v̈ A\neo\nbw Atbm¬ D≠mIpw. CXn\v saäm Znim KpWapÅXn\mÂ 

HmÀt¯m ]mcm hypÂ]¶§Ä IqSmsX KWyamb AfhnÂ saäm hyqÂ]¶hpw D≠mIpw. 

HNO3

H2SO4

NH2 NH2

NO2

+

NH2

NO2

NH2

+
NO2

F¶mÂ AskänIv A³sslss{UUv D]tbmKn¨p sIm≠v AskäneoIcWw \S¯n - NH2  
{Kq¸ns\ kwc£n¨mÂ, ss\{SoIcWs¯ \nb{´n¡phm³ Ignbpw ss\{SoIcW¯neqsS e`n¡p¶ 
DÂ¸¶s¯ PehntÇjWw sN¿pt¼mÄ bYmÀ° DÂ¸¶w e`n¡pw. 

NH2

(CH3CO)2O HNO3

H2SO4, 288K H+ / H2O

NHCOCH3 NHCOCH3

NO2

NH2

NO2
P-ss\t{Sm

Askäm\nsseUv

+ CH3COOH
]ncnUo³

Askäm\nsseUv p-ss\t{Sm
A\neo³

iii) kÄs^mWoIcWw 
A\neo³ KmV kÄ^yqcnIv BknUpambn {]Xn{]hÀ¯n v̈ A\neo\nbw ssl{UP³ kÄt^äv  

D≠mIpw. CXns\ 453 – 473K Â kÄ^yqcnIv BknUv tNÀ v̄ NqSm¡nbmÂ p- Aant\m s_³ko³ 

kÄt^mWnIv BknUv {][m\ DÂ]¶ambn e`n¡pw. 

 H2SO4

A\neo\nbw
ssl{UP³ kÄt^äv

HNO3

NH2 NH3HSO4 NH2

..

SO3H

NH3

SO3

KmV

]ncoUn³

kznäÀ Atbm¬ kÄ^m\nen¡v BknUv

iv) A\neo³ 
A\neo³ {^oUÂ {Im v̂ävkv {]hÀ¯\¯nÂ (BÂss¡eoIcWw) AknssSeoIcWw GÀs¸ 

Sp¶nÃ. Cu {]hÀ¯\¯nÂ DÂt{]cIambn D]tbmKn¡p¶ Hcp eqbnkv BknUp IqSnbmb 
Aepan\nbw t¢mssdUpambn A\neo³ ehW tbmKyP\yw cq]oIcn¡p¶XmWv CXn\p ImcWw. 
CXv ]n¶oSpÅ {]hÀ¯\s¯ XSÊs¸Sp¯p¶p (CeIvt{Sm^nenIv BtZi {]Xn{]hÀ¯\s¯ 

XSÊs¸Sp¯p¶p).  
13.3 ssU BtkmWnbw ehW§Ä

13.3.1 BapJw 
BtcmamänIv Aao\pIÄ NaNO +HCl2( ) ambn {]hÀ¯n¡pt¼mÄ ssUBtkmWnbw ehW 

§Ä D≠mIp¶p. F¶v \mw t\cs¯ ]Tn¨p. AXnsâ ØncX aqew ssU BtkmWnbw ehW§Ä  

kw`cn¨p kq£n¡phm³ IgnbnÃ. AXv \nÀ½n¨Xn\p tijw DSs\ Xs¶ D]tbmKn¡p¶p. 
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DZmlcWw 

N : Cl :
p-ss\t{Sm s_³ko³
ssU BtkmWnbw

sS{Sm ^vfqtdmt_mtdäv

N : Br :

 

N H3C N N : BF4O2N N

s_³ko³ssU
BtkmWnbw t¢mssdUv

p-sSmephn³ ssU
BtkmWnbw
t{_mssaUv

13.3.2 A\pcq]oIcW LS\ 
Aco³ ssU BtkmWnbw ehW§fpsS ØncXbv¡pÅ ImcWw t]mknäohv NmÀÖpIÄ 

s_³ko³ heb¯nÂ apgph\mbn hym]n¡p¶Xp sIm≠mWv. 

N : N :
..

N N N N :
..

N N :
.. ..

N N :

s_³ko³ ssU BtkmWnbw ehW¯nsâ A\pcq]oIcW LS\IÄ

13.3.3 ssU BtkmpWnbw ehW§fpsS \nÀ½mW coXnIÄ

A\neos\ ss\{Skv BknUpambn NaNO2 Dw HCl) Dw {]Xn{]hÀ¯n¡pt¼mÄ D≠mIp¶p.  

273 – 278K Xm]\nebnÂ {]hÀ¯n¸n¨mWv s_³ko³ ssU BtkmWnbw t¢mssdUv 

D≠mIp¶sX¶v \mw t\cs¯ ]Tn¨p Ignªp.

13.3.4 `uXnI KpW§Ä 

•	 s_³ko³ ssU BtkmWnbw t¢mssdUv \ndanÃm¯Xpw ]cemIrXnbnepÅXpamWv. 

•	 Ah Pe¯nÂ s]s«¶v ebn¡p¶p. Xmgv¶ Xm]\nebnÂ ØncXbpÅXpw NqSm¡nbmÂ 

Pehpambn {]Xn{]hÀ¯n¡p¶XpamWv. 

•	 AhbpsS Peob emb\n enävakn\v \nÀ hocyhpw, kzX{´ AtbmWpIÄ DÅXn\mÂ sshZypX 

NmeIX DÅhbpamWv. 

•	 s_³ko³ ssU BtkmWnbw sS{Sm v̂fqtdmt_mtdäv Pe¯nÂ ebn¡p¶Xpw, km[mcW 

Xm]\nebnÂ ØncXbpÅhbpamWv.

13.3.5 cmk{]hÀ¯\§Ä

s_³ko³ ssU BtkmWnbw t¢mssdUv ehW§fpsS {]Xn{]hÀ¯\§sf s]mXpsh 

c≠mbn Xncn¡mw

A.	 ss\{SP³ BtZiw sN¿s¸Sp¶ {]Xn{]hÀ¯\§Ä

	 Cu {]Xn{]hÀ¯\¯nÂ s_³ko³ ssU BtkmWnbw t¢mssdUnsâ \yq¢ntbm tÌlnIfmb  
X ,CN ,H ,OH- - - -  F¶nhsb D]tbmKn v̈ BtZiw sN¿mw, 

B.	 ssU Btkm {Kq¸ns\ \ne\nÀ¯p¶ {]Xn{]hÀ¯\§Ä. 

	 bpKva\ {]Xn{]hÀ¯\w.

s_³ko³ssU BtkmWnbw t¢mssdUv

sSmephn³ ssU BtkmWnbw t{_mssaUv

ss\t{Sm s_³ko³ ssU BtkmWnbw sS{Sm v̂fqtdmt_mtdäv
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A. ss\{SP³ BtZiw sN¿s¸Sp¶ {]Xn{]hÀ¯\§Ä 
1. ssl{UP³ D]tbmKn¨pÅ BtZiw

s_³ko³ ssU BtkmWnbw t¢mssdUns\ iànIpdª \ntcmIvkoImcnIfmb sslt¸m 
t^mkvt^mdkv BknUv (t^mkvt^m\nIv BknUv) AYhm FYt\mÄ tNÀ v̄ Ip{¸kv Atbm 
Wnsâ km¶n[y¯nÂ {]Xn{]hÀ¯n¸n¡pt¼mÄ s_³ko³ e`n¡pw. Cu {]Xn{]hÀ¯\w kzX{´ 

dmUn¡Â irwJe{Inbmhn[nbneqsSbmWv apt¶m«v t]mIp¶Xv. 

C H -N Cl +H PO +H O C H +H PO +HCl+N

C H -N Cl

6 5

+

2
-

3 2 2
CuCl

6 6 3 2

6 5

+
-

 → ↑3

2 ++CH CH OH C H +N +CH CHO+HCl3 2 6 6 2 3→
2. t¢mdn³, t{_man³, kbss\Uv {Kq¸v F¶nh D]tbmKn¨pÅ BtZiw

a) km³sabÀ {]Xn{]hÀ¯\w 
]pXpXmbn X¿mdm¡nb s_³ko³ ssU BtkmWnbw t¢mssdUv emb\nsb Ip{¸kv lmsse 

UpIfpsS IqsS (t¢mssdUpIÄ, t{_mssaUpIÄ) tNÀ v̄ {]Xn{]hÀ¯n¸n¡pt¼mÄ AssdÂ 
lmsseUpIÄ e`n¡p¶p. Cu {]Xn{]hÀ¯\s¯ km³sabÀ {]hÀ¯\w F¶p ]dbp¶p. 

s_³ko³ ssU BtkmWnbw t¢mssdUns\ Ip{¸kv kbss\Unt\mSv tNÀ¡pIbmsW¦nÂ 
kbt\m s_³ko³ e`n¡pw.

C6H5 - N2Cl
s_³ko³ ssU
BtkmWnbw
t¢mssdUv

Cu2Cl2 / HCl
C6H5 - Cl + N2

Cu2Br2/HBr
C6H5 - Br + N2

Cu CN / KCN
C6H5 - CN + N2

kbt\m s_³ko³

t{_mtamss_³ko³

t¢mtdms_³ko³

b) K«Àam³ {]hÀ¯\w 
s_³ko³ ssU BtkmWnbw t¢mssdUns\ t¢mtdm/t{_mtam Aco\pIfm¡n amäp¶XnÂ 

sslt{Umt¢mdnIv AsÃ¦nÂ sslt{Um t{_manIv BknUpw \¶mbn s]mSn¨ tIm¸dpw D]
tbmKn¡mw. C¯cw {]hÀ¯\s¯ K«Àam³ {]hÀ¯\w F¶p ]dbp¶p.  

C6H5 - N2Cl

s_³ko³ ssU
BtkmWnbw
t¢mssdUv

Cu / HCl C6H5 - Cl + N2

Cu / HBr
C6H5 - Br + N2

t{_mtams_³ko³

t¢mtdms_³ko³

km³sabÀ {]hÀ¯\¯nse Dev]¶¯nsâ Afhv K«Àam³ {]hÀ¯\¯nteXnt\¡mÄ hfsc 

IqSpXemWv. 
3. AtbmUn³ D]tbmKn¨pÅ BtZiw 

s_³ko³ ssU BtkmWnbw t¢mssdUnsâ ehW emb\nsb s]m«mkyw AsbmssUUv 
(KI) D]tbmKn v̈ {]hÀ¯n¸n¨mÂ AtbmtUms_³ko³ D≠mIp¶p. 
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C H -N
+

Cl-+KI C H
AtbmtUms_³ko³

+ KCl+NI6 5 2 6 5 2→

4. ^vfqdn³ D]tbmKn¨pÅ BtZiw (_mÄkvþj oa³ {]Xn{]hÀ¯\w)

s_³ko³ ssU BtkmWnbw t¢mssdUns\ ̂ vfqtdmt_mdnIv BknUv D]tbmKn v̈ {]hÀ¯n 
¸n¡pt¼mÄ s_³ko³ ssU BtkmWnbw sS{Sm v̂fqtdmt_mtdäv Ah£n]vXs¸Spw. CXns\ 
NqSm¡nbmÂ v̂fqtdms_³ko³ e`n¡pw. 

C6H5 - N2Cl + HBF4 C6H5 - N2BF4 C6H5 - F + BF3 + N2

s_³ko³ ssU
BtkmWnbw
^vfqtdmt_mtdäv

 ^vfqtdmt_mdnIv
BknUv

^vfqtdms_³ko³

5. sslt{_IvsskÂ {Kq¸v D]tbmKn¨pÅ BtZiw 
s_³ko³ ssU BtkmWnbw t¢mssdUns\ Ipd v̈ Ipd¨mbn AfhnÂ IqSpXÂ Xnf¸n¨ 

Pe¯nÂ tNÀ¡pt¼mÄ ^ot\mÄ e`n¡pw.

C6H5- N2Cl  + H2O 283K C6H5 - OH + N2 + HCl
^ot\mÄ

6. ss\t{Sm{Kq¸v sIm≠pÅ BtZiw

ssU BtkmWnbw ̂ vfqtdmt_mtdäns\ tIm¸dnsâ km¶n[y¯nÂ tkmUnbw ss\ss{Sänsâ 

Peob emb\nbpambn {]Xn{]hÀ¯n¸n¨mÂ ssU BtkmWnbw {Kq v̧ -NO2  {Kq¸n\mÂ BtZiw 

sN¿s¸Spw. 

C6H5 - N2Cl + HBF4 C6H5 - N2BF4

NaNO2

Cu,
C6H5 - NO2 + N2 + NaBF4

^vfqtdmt_mdnIv
BknUv

ss\t{Sm s_³ko³

7. AsscÂ {Kq¸v D]tbmKn¨pÅ BtZiw (tKmw _ÀKv {]hÀ¯\w) 
s_³ko³ ssU BtkmWnbw t¢mssdUns\ tkmUnbw sslt{UmIvsskUnsâ km¶n[y 

¯nÂ s_³ko\pambn {]Xn{]hÀ¯n¸n¡pt¼mÄ ss_ ̂ oss\Â e`n¡pw. Cu {]hÀ¯\s¯ tKmw 
_ÀKv {]hÀ¯\w F¶p ]dbp¶p. 

N2Cl +H
NaOH

+  N2 + HCl

s_³ko³ ss_^oss\Â

8. ImÀt_mIvknenIv BknUv {Kq¸v D]tbmKn¨pÅ BtZiw 
s_³ko³ ̂ vfqtdmt_mtdäns\ AkänIv BknUpambn tNÀ v̄ NqSm¡pt¼mÄ s_³tkmbnIv 

BknUv e`n¡pw. Cu {]Xn {]hÀ¯\w Ben^mänIv ImÀt_mIvknenIv  BknUns\ tcmamänIv 
ImÀt_mIvknenIv BknUmbn amäm³ D]tbmKn¡p¶p. 

C6H5 - N2BF4  + CH3 - COOH C6H5 - COOH + BF3 2 + + C NH3F
s_³ko³ ssU
BtkmWnbw ^vfqtdm t_mtdäv

s_³tkmbnIv
BknUv
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B. ssU Btkm{Kq¸v \ne\nÀ¯p¶ {]hÀ¯\§Ä

9. ssl{Uko\pIfmbn amäp¶Xv

Nne \ntcmIvkoImcnIfmb SnCl  / HCl2 ; Zn s]mSn / CH COOH,3  tkmUnbw sslt{Um 
kÄss^äv, tkmUnbw kÄss^äv F¶nh s_³ko³ ssU BtkmWnbw t¢mssdUns\ ̂ oss\Â 
ssl{Uko\mbn \ntcmIvkoIcn¡p¶p.

N2Cl
SnCl2 + HCl

(AsÃ¦nÂ) Na2SO3
NHNH2

....

10. bpKva {]Xn{]hÀ¯\w

s_³ko³ ssU BtkmWnbw t¢mssdUv CeIvt{Sm¬ k¼pjvSamb BtcmamänIv kwbpà§ 
fmb ̂ ot\mÄ, A\neo³ F¶nhbpambn {]Xn{]hÀ¯n v̈ ISpw \ndapÅ Atkm kwbpà§Ä D≠m 
Ip¶p. bpKva\ {]hÀ¯\w km[mcWbmbn ]mcm Øm\¯mWv \S¡p¶Xv]mcmØm\w t\cs¯ ssI 
his¸Sp¯nbncp¶mÂ bpKva\ {]hÀ¯\w HmÀt¯m Øm\ v̄ \S¡pw. CeIvt{Sm¬ hn«psImSp¡p¶ 

-N Cl2

+
- {Kq v̧ ]mcmØm\¯msW¦nÂ bpKva\ {]hÀ¯\¯nsâ {]hWX hÀ²n¡p¶p. Cu Hcp 

CeIvt{Sm¬ {]nb BtZi cmk {]hÀ¯\amWv.

N+ N Cl

H OH
pH (9-10)   

273 - 278K
N = N OH

H NH2

pH (4 -5)

273 - 278K
N = N NH2

CH3 OH
pH (9-10)

273 - 278K
OHCH3

N = N -C6H5p - 
2 - ^oss\Â Btkm
-4- aossYÂ ^ot\mÄ

^ot\mÄ

A\neo³

{IntkmÄ

s_³ko³
ssU BtkmWnbw
t¢mssdUv

p -sslt{UmIvkn
Btkms_³ko³
(Hmd©v Nmbw)

p -Aant\m
Btkms_³ko³

(aª Nmbw)

t\cn«pÅ lmeP\oIcW {]hÀ¯\¯neqsS AssdÂ ̂ vfqssdUpIfpw AtbmssUUpIfpw D≠m 
¡nsbSp¡m³ km[yaÃ. t¢mtdms_³ko\nse t¢mdns\ \yq¢ntbmkvt\ln BtZi{]hÀ¯\w \S 
¯nkbt\m{Kq¸m¡n amäphm³ IgnbpIbnÃ. apIfnÂ ]dª {]hÀ¯\§fnÂ \n¶v Hcp Btcm 

amänIv heb¯nÂ -OH, NO2  {Kq¸pIÄ sIm≠phcm³ klmbn¡p¶p hfsc \Ã a[yhÀ¯nIfmWv 
ssU AtkmWnbw ehW§Ä. ssU BtkmWnbw ehW§fpsS bpKva\ {]hÀ¯\§fnÂ \n¶pw 

e`n¡p¶ ssU Btkm kwbpà§Ä \ndapÅhbpw Nmb§fmbn D]tbmKn¡mhp¶hbpamWv.  
13.4 kbss\UpIfpw sFtkmkbss\UpIfpw

13.4.1BapJw 
Ch sslt{Umkb\nIv BknUnsâ (HCN), hypÂ]¶§fmWv. Ch c≠p Xcw tSmt«msadnIv 

cq]§fnÂ ImWs¸Sp¶p.

H C H N C

ssl{UP³ kbss\Uv

N
ssl{UP³ sFtkmkbss\Uv

XII Std - Unit 13 Chemistry Vol-2 Malayalam.indd   222XII Std - Unit 13 Chemistry Vol-2 Malayalam.indd   222 3/1/2023   5:17:22 PM3/1/2023   5:17:22 PM



223

c≠p Xcw BÂssIÂ hypÂ¸¶§Ä e`n¡p¶p. ssl{UP³ kbss\Unse H – Bäs¯ 
BÂss¡Â {Kq¸pIÄ sIm≠v amänØm]n¡pt¼mÄ D≠mIp¶hsb BÂss¡Â kb 

ss\UpIÄ F¶p hnfn¡p¶p, (R-C N).≡  ssl{UP³ sFtkm kbss\Unse H – Bäs¯ amän  
Øm]n¡pIbmsW¦nÂ Ahsb BÂss¡Â sFtkm kbss\UpIsf¶pw hnfn¡p¶p 
(R-N C)

IUPAC hyhØ ASnØm\¯nÂ BÂss¡Â kbss\UpIsf ""BÂs¡³ ss\{SÂkv'' F¶ 

t]cnepw AsdÂ kbss\UpIsf ""Aco³ ImÀt_mss\ss{SÂ'' F¶ t]cnepamWv Adnbs¸Sp¶Xv

]«nI : kbss\UpIfpsS \maIcWw 

kwbpàw (km[mcW \maw, 

LS\ kq{XhmIyw IUPAC \maw)

IUPAC \maw

ap³{]Xybt¯mSp 
IqSnbpÅ Øm\

kwJy
aqe]Zw

{]mYanI 
]n³  

{]Xybw

ZznXob  
]n³  

{]Xybw

Aknt«mss\ss{SÂ

CH -CN3
CutY³ ss\ss{SÂ

– CuYv G³ ss\ss{SÂ

s{]m]ntbmtWm ss\ss{SÂ

CH CH -CN3 2
s{]m¸m³ ss\ss{SÂ

– s{]m v̧ G³ ss\ss{SÂ

_yqt{Sm ss\ss{SÂ

CH CH CH -CN3 2 2
_yqtU³ ss\ss{SÂ

– _yqUv G³ ss\ss{SÂ

sFtkm _yqt{Smss\ss{SÂ

3CH -CH-CN
CH3

2-aossYÂ s{]m¸m³ss\ss{SÂ

2-aossYÂ– s{]m v̧ G³ ss\ss{SÂ

s_³tkmss\ss{SÂ

C H -CN6 5
s_³ko³ ImÀt_m ss\ss{SÂ

– s_³ 
ko³

ImÀt_m ss\ss{SÂ

H3C CH

CN

CH2 COOH

3-kbt\m _yq«t\mbnIv BknUv

3-kbt\m _yq«v G³
HmbnIv 
BknUv

C2H5 C

Cl

CH3

CH2 CN

Br

2-t{_mtam-3-t¢mtdm-3- aossYÂ 
s]³tâ³ ss\ss{SÂ

2-t{_mtam-
3-t¢mtdm -3- 

aossYÂ

s]â v G³ ss\ss{SÂ
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13.4.2 kbss\UpIfpsS \nÀ½mW coXnIÄ 
1) BÂss¡Â lmsseUpIfnÂ \n¶v 

BÂss¡Â lmsseUpIsf tkmUnbw kbss\Uv NaCN (or) KCN, AsÃ¦nÂ s]m«mkyw kbss\Uv 

NaCN (or) KCN  ambn {]Xn{]hÀ¯n¡pt¼mÄ BÂss¡Â kbss\Uv e`n¡pw. Cu {]hÀ¯\¯nÂ Hcp ]pXnb 

ImÀ_¬þImÀ_¬ _Ô\w cq]w sImÅp¶p. 

DZmlcWw

 

KCN  + CH3CH2
 - Br CH3CH2 - CN + KBr

s{]mt¸³ ss\ss{SÂCussYÂ t{_mssaUv

AssdÂ kbss\UpIsf Cu coXn D]tbmKn v̈ X¿mdm¡m³ km[n¡pIbnÃ. ImcWw 
Chbv¡v \yq¢ntbmkvt\ln BtZi {]hÀ¯\t¯mSpÅ {InbmÄoeX hfsc IpdhmWv. AssdÂ  
kbss\UpIsf km³sabÀ {]Xn{]hÀ¯\¯neqsS X¿mdm¡m³ km[n¡pw. 
2. {]mYanI AssaUpIsfbpw, BÄtUmIvsskapIsfbpw P O2 5  D]tbmKn v̈ \nÀPeoIcn¡pt¼mÄ

CH3 - CONH2
P2O5

- H2O
CH3 - CN

AkämÄtUmIvsskw

CH3 - CH=NOH
P2O5

-H2O
CH3 - CN

AkässaUv CutY³ ssss{SÂ

3. AtamWnbw ImÀt_mIvkteäns\ 2 5P O  D]tbmKn¨v \nÀPeoIcWw sN¿pt¼mÄ

CH3 - COONH4
P2O5 CH3 - CN + 2H2O

AtamWnbw Aktääv CutY³ ss\ss{SÂ

BÂss¡Â kbss\UpIÄ henb tXmXnÂ X¿mdm¡m³ Cu coXn A\ptbmPyamWv. 
4. {KnKv\mUv A`nImcI¯nÂ \n¶v

aossYÂ aKv\ojyw t{_mssaUns\ kb\P³ t¢mssdUpambn (Cl - CN)  {]hÀ¯n¸n¡pt¼mÄ 

CutY³ ss\ss{SÂ e`n¡pw. 

CH3 - MgBr +  Cl CN CH3 - CN + Mg
Br

Cl
aossYÂ saKv\ojyw

t{_mssaUv

CutY³ ss\ss{SÂ

13.4.3 kbss\UpIfpsS KpW§Ä

`uXnI KpW§Ä 

Xmgv¶ AwK§Ä (ImÀ_¬ Bäw Ipdhmb C14  hsc) \ndanÃm¯ {ZmhI§fpw iàamb {]
tXyIXcw kpKÔapÅhbpamWv DbÀ¶ AwK§Ä ]cÂcq]¯nepÅ Jc§fmWv. Ah anXamb 
AfhnÂ Pe¯nÂ ebn¡p¶p F¶mÂ ImÀ_WnI embI§fnÂ hfsc s]s«¶v ebn¡p¶p. Ch 

hnjmwiapÅhbmWv.
Zzn{[ph ALqÀ®w hfsc IqSpXÂ BbXn\mÂ kam\amb Akänen\pIsf¡mÄ Chbv¡v 

DbÀ¶ Xnf\nebmWv DÅXv.
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13.4.4 cmkKpW§Ä 

1. PehntÇjWw

kbss\UpIsf £mchpambn AsÃ¦nÂ Hcp hocyw Ipdª [mXpP\y BknUpambn Xnf¸n¡p 

t¼mÄ Ah PehntÇjWw \S¶v ImÀt_mIvknenIv BknUpIsf Xcp¶p. 

DZmlcWambn 

CH3 - CN + H2O
H2O2 / OH-

CH3 - C - NH2
2H2O / H+

CH3 - C - OH

O O

CutY³
ss\ss{SÂ

`mKnI Pe
hntÇjWw AkässaUv

apgph³ 
PehntÇjWw

AkänIv 
BknUv

2. \ntcmIvkoIcWw 
	 BÂss¡Â kbss\UpIsf LiAlH  (AsÃ¦nÂ) Ni / H4                                                        2 , D]tbmKn v̈ \ntcmIvkoIcn 

¡pt¼mÄ {]mYanI Aao\pIÄ e`n¡p¶p. 

CH3 - CN + 2H2
Ni CH3 - CH2 - NH2

FY\mao³CutY³ ss\ss{SÂ

3. km{µoIcW cmk{]hÀ¯\w 

a) tUmÀ¸v ss\ss{SÂ km{µoIcWw 

tkmUnb¯nsâ km¶n[y¯nÂ c≠v BÂss¡Â ss\ss{SÂ X³am{XIÄ (a–H Bäw Dffh) 

kzbw km{µoIcn v̈ Cant\mss\ss{SÂ \ÂIp¶p. 

CH3CH2 - C CH2 - CN
Na CH3CH2 - C - CH -CN

NH
..

CH3

CH3

N  +

3 Cant\m 2 aossY³ 
s]³tâ³ ss\ss{SÂ

s{]mt¸³ ss\ss{SÂ

CuYÀ

b)	 CuYdnÂ ebn¸n¨ tkmUmssaUnsâ km¶n[y¯nÂ α- ssl{UP³ DÅ ss\ss{SepIÄ 
CuYdpambn km{µoIcn v̈ Iotäm ss\ss{SepIsf Xcp¶p. Cu cmk{]hÀ¯\s¯ enhn³ 

lmkÀ AkssUeoIcWw 

	 Cu {]hÀ¯\¯nÂ CutYmIvkn (OC H )2 5  {Kq¸ns\ aossYÂ ss\ss{SÂ {Kq v̧ (- CH CN)2  
Øm\amäw sN¿p¶Xn\mÂ Cu {]hÀ¯\s¯ kbt\maossYtej³ ]Xn{]hÀ¯\w F¶v 

hnfn¡p¶p. 

CH3CH2 C    C2H5  +  H - CH2 - CN
i) NaNH2

-NH3

ii) H+
CH3CH2 C CN

O O

O CH2

3 Iotäm s]³tâ³ ss\ss{SÂ

CussYÂ s{]m¸ntbmtWäv 
CutYÂ 
ss\ss{SÂ
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13.4.5 BÂss¡Â sFtkmkbss\UpIÄ 
sFtkmkbss\UpIfpsS \maIcWw

Chsb km[mcWbmbn BÂss¡Â sFtkmkbss\UpIÄ F¶mWv hnfn¡p¶Xv IUPAC 
hyhØb\pkcn v̈ Ahsb BÂss¡Â ImÀss_Â Aao\pIÄ F¶v \maIcWw sN¿p¶p.

]«nI : BÂssIÂ sFtkmkbss\UpIfpsS \maIcWw 

LS\m kq{XhmIyw km[mcW \maw IUPAC \maw

CH3 NC aossYÂ sFtkmkbss\Uv
aossYÂ ImÀss_Â 

Aao³

CH3CH2 NC CussYÂ sFtkm  

kbss\Uv
CussYÂ ImÀss_eao³

CH3CH2CH2 NC s{]mss¸Â sFtkm  

kbss\Uv
s{]mss¸Â ImÀss_eao³

C6H5 NC ^oss\Â sFtkm  

kbss\Uv
^oss\Â ImÀss_eao³

13.4.6 sFtkmkbss\UpIÄ X¿mdm¡p¶ coXnIÄ

1. {]mYanI Aao\pIfnÂ \n¶v (ImÀss_eao³ {]Xn{]hÀ¯\w)

Ben^män¡pw Btcmamän¡pamb Aao\pIsf s]m«mkyw sslt{UmIvsskUnsâ km¶n[y 

¯nÂ t¢mtdmt^mapambn CHCl3  {]hÀ¯n¸n¡pt¼mÄ ImÀss_Â Aao\pIÄ D≠mIp¶p

CH3 NH2  + CHCl3 + 3KOH CH3 N C  +  3KCl  + 3H2O

NH2  + CH.Cl3 + 3KOH C6H5 N C  +  3KCl  + 3H2OC6H5

^oss\Â sFtkmkbss\UvaossYÂAao³

aossYÂ sFtkmkbss\UvA\neo³

2. BÂss¡Â lmsseUpIfnÂ \n¶pw

Cu ssYÂ t{_mssaUns\ knÂhÀ kbss\Unsâ AgCN  FYt\mfnIv emb\nbpnambn tNÀ v̄  
NqSm¡pt¼mÄ CussY³ sFtkmkbss\Uv {][m\ DÂ¸¶ambpw CussY³ kbss\Uv Ipdª 

Afhnepw e`n¡p¶p. 

CH3CH2 Br  + AgCN
C2H5OH CH3CH2 - NC  + AgBr

CussYÂ sFtkm kbss\UvCussYÂ t{_mssaUv
NqSm¡Â

3. N – BÂss¡Â t^mÀassaUnÂ \n¶pw ]ncnUnsâ km¶n[y¯nepÅ POCl3 ambpÅ 

{]Xn{]hÀ¯\¯neqsS.

CH3 NH C

O

H
POCl3 CH3 N C  + H2O

]ncnUo³
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13.4.7 sFtkm kbss\UpIfpsS KpW§Ä 

`uXnI KpW§Ä 

•	 Ch \ndanÃm¯Xpw, hfsc AtcmPIamb KÔapÅ AØnc {ZmhI§fpamWv, Chbv¡v 

kbss\UpIsf¡mÄ hnjmwiw IqSnbhbpamWv. 

•	 Ah Pe¯nÂ anXambn ebn¡p¶p. F¶mÂ ImÀ_WnI emb\nIfnÂ s]s«¶v ebn¡p¶p. 

•	 BÂss¡Â kbss\UpIsf¡mÄ {[phobX XmcXtay\ IpdªhbmWv. AXn\mÂ AhbpsS 

{ZhWm¦hpw Xnf\nebpw kbss\UpItf¡mÄ IpdhmWv. 

13.4.8 cmkKpW§Ä 

1)	 PehntÇjWw: BÂss¡Â sFtkm kbss\UpIÄ £mc§fmÂ PehntÇjWw sN¿ 
s¸Sp¶nÃ. F¶ncp¶mepw Ah t\À¸n¨ [mXpP\y BknUpIfmÂ PehntÇjWw \S¶v {]mYanI 

Aao\pIsfbpw t^mÀanIv BknUns\bpw Xcp¶p. 

CH3 NC  + 2H2O CH3 NH2 +  H COOH
t^mÀanIv BknUvaossYÂ sFtkmkbss\Uv

A¾w

aossYÂ Aao³ 

2.	 \ntcmIvkoIcWw: DÂt{]cI¯mtem AsÃ¦nÂ \hPmX ssl{SP³ D]tbmKn v̈ \ntcmIvko 

Icn¡pt¼mÄ Ah Zzn{Xob Aao\pIsf Xcp¶p. 

CH3 NC  +  4 [H]
Na / C2H5OH

Ni / H2

CH3 NH CH3

ssUaossYÂ Aao³aossYÂ ssFtkm
kbss\Uv

AsÃ¦nÂ

3.	 sFtkassdtkj³: BÂss¡Â sFtkm kbss\UpIsf 2500C, Â NqSm¡pt¼mÄ Ah 

IqSpXÂ ØncXbpÅ kamhbhXm cq]§fpÅ  kbss\UpIÄ D≠mIp¶p. 
CH3 N

2500C
CH3 C N:C
aossYÂ kbss\UvaossYÂ sFtkm kbss\Uv

NqSm¡Â

4.	 k¦e\ {]Xn{]hÀ¯\w : BÂss¡Â sFtkmkbss\UpIÄ lmtemP³, kÄ^À, HmIvknP³ 

F¶nhbpambn tNÀ¶v A\p_Ô k¦e\§sf D≠m¡p¶p. 

a)  R - N C +  X2 R N
..

C
X

X

b)  R - N C +  S R N
..

C = S

c)  R - N C +  O R N
..

C = O + Hg2O
2HgO

(AsÃ¦nÂ) O3
BÂss¡Â sFtkm kbt\äv

BÂss¡Â sFtkm Xtbm kbt\äv
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13.4.9  ImÀ_WnI ss\{SP³ kwbpà§fpsS D]tbmK§Ä

ss\t{Sm BÂt¡\pIÄ 

1.	 ImdpIÄ¡pÅ CÔ\ambn ss\t{Sm aotY³ D]tbmKn¡p¶p

2.	 t¢mtdm]n{In³ (CCl NO )3 2  Hcp IoS\min\nbmbn D]tbmKn¡p¶p. 

3.	 ss\t{Sm CutY³ Hcp CÔ\ AUnänhv kvt^mSI hkvXphnsâ apt¶mSnbmbpw D]tbmKn¡p¶p, 

t]mfnadpIÄ, skÃptemkv FÌÀ, kn´änIv dºÀ, Nmb§Ä F¶nhbv¡v \Ã embI§fmWv,

4.	 4% CussYÂ ss\ss{Säv emb\nbpw BÄ¡tlmfpw tNÀ¶ an{inXs¯ ""kzoäv kv]ncnäv Hm v̂ 

ss\äÀ'' F¶v Adnbs¸Sp¶p. CXv aq{XhnkÀÖ\w Xzcn¸n¡p¶Xn\mbn D]tbmKn¡p¶p. 

ss\t{Sm s_³ko³

1	 hml\§Ä¡pw, b{´§Ä¡pw D]tbmKn¡p¶ kvt\lI ]ZmÀ°§Ä D≠m¡p¶Xn\mbn 

ss\t{Sms_³ko³ D]tbmKn¡p¶p. 

2	� Nmb§Ä, acp¶pIÄ, {Inan\min\nIÄ, a\pjy\nÀanX dºÀ, A\nen³, kvt^mSI hkvXp¡fmb 

TNT, TNB F¶nh DÂ]mZn¸n¡phm\pw ss\t{Sm s_³ko³ D]tbmKn¡p¶p. 

kbss\UpIfpw sFtkm kbss\UpIfpw 

1.	 [mcmfw kwbpà§fmb BknUpIÄ, AssaUpIÄ, FkvädpIÄ, Aao\pIÄ F¶nhsb ImÀ_ 
WnI coXnbnÂ DÂ]mZn¸n¡phm\pÅ {][m\ a[yhÀ¯nfmbn BÂss¡Â kbss\Uv D]tbm 

Kn¡p¶p. 

2	� ss\ss{SbnÂkv hkv{X \nÀ½mWimeIfnepw, ss\ss{SÂ dºÀ DÂ]mZn¸n¡p¶Xnepw IqSmsX 

kpKÔ hkvXp \nÀ½mWimeIfnÂ embIambpw D]tbmKn¡p¶p.

Im³kÀ acp¶v

ssatämssaknÂ C, Im³kdn\v FXncmbn {]hÀ¯n¡p¶ acp¶pIfpw hbdn 
epw, IpSenepw DÅ Im³kdnsâ NnInÕbv¡mbn D]tbmKn¡p¶p. CXnÂ Hcp Akncn 

Uo³ hfbw D≠v. AkncnUo³ {InbmßI {Kq v̧ DNA, bpsS \nav\oIcW¯n\mbn  
{]hÀ¯n¡pIbpw X³aqew Im³kÀ D≠mIp¶ tImi§sf sImÃpIbpw 

sN¿p¶p. 

CH2O C

N

OCH3

NH2

NH

O

O

O

H2N

ssatSmssako³

\n§Ä¡v

Adnbmtam
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 aqey\nÀ®bw

icnbmb D¯cw sXcsªSp¡pI:

1.	 XmsgX¶ncn¡p¶hbnÂ GXv A`nImcnIamWv ss\t{Sm s_³ko\ns\ A\neo\ambn amäm³ 

D]tbmKn¡p¶Xv 

a) Sn / HCl 	 b) ZnHg / NaOH 	 c) Zn/NH4Cl	 d) ChsbÃmw

2.	 A\nen³ X¿mdm¡m³ Ignbm¯ coXn

a) s_³kssaUns\ Br / NaOH2  sIm≠v \nav\oIcn¡p¶Xv

b) �XmenssaUnsâ s]m«mkyw ehWs¯ t¢mtdms_³ko\pw tNÀ v̄ NqSm¡nbtijw 

tkmUnbw sslt{UmIvsskUnsâ km¶n[y¯nÂ PeobhntÇjWw \S¯pt¼mÄ. 

c) ss\t{Sm s_³ko\ns\ enYnbw Aepan\nbw sslss{SUv D]tbmKn v̈ \ntcmIvkoIcn¡pt¼mÄ

d) ss\t{Sm s_³ko\ns\ Sn / HCl  sIm≠v \ntcmIvkoIcn¡pt¼mÄ.

3.	 C\n¸dbp¶hbnÂ GXmWv tlm v̂am³ t{_massaUv {]Xn{]hÀ¯\¯n\v hnt[bamIm¯Xv 

a) CH CONHCH3 3 		  b) CH CH CONH
3 2 2

c) CH CONH3 2 		  d) C H CONH6 5 2

4.	 {]kvXmh\ : AkässaUv s]m«mkyw sslt{UmIvsskUv t{_man³ F¶nhbpambn {]Xn{]

hÀ¯n v̈ AkänIv BknUv \ÂIp¶p.

ImcWw : t{_man³ AkässaUnsâ PehntÇjWs¯ Dt¯Pn¸n¡p¶p. 

a) �{]kvXmh\bpw ImcWhpw icnbmsW¦nÂ ImcWw {]kvXmh\bpsS icnbmb hniZoIcWw. 

b) �{]kvXmh\bpw ImcWhpw icnbmsW¦nÂ ImcWw {]kvXmh\bpsS icnbmb 

hniZoIcWaÃ. 

c) {]kvXmh\ icn F¶mÂ ImcWw sXäv

d) {]kvXmh\bpw ImcWhpw sXäv. 

5.	  →CH CH Br A B C3 2
     NaOH KMnO /H NH Br / NaOH4

+
3 2

∆ ∆ ∆  →  →  → D\nÀPeob  ‘D’F¶Xv 

a) t{_mtamaotY³ 		  b)α - t{_mtamtkmUnbw Aktääv 
c) saY\ao³		  d) AkässaUv 

6.	 C\n¸dbp¶hbnÂ GXv ss\t{Sm kwbpàamWv ss\{Skv BknUpambn {]Xn{]hÀ¯n¡m¯Xv 
a) CH -CH -CH -NO3 2 2 2 	 b) (CH ) CH - CH NO3 2 2 2

c) (CH ) C NO3 23 		  d) 
CH3    C     CH     NO2

O CH3

7.	 A\neo³ + s_³tkmbnÂ t¢mssdUv NaOH
6 5 6 5C H - NH - COC H → Cu {]Xn{]hÀ¯\w 

C§s\ A;dnbs¸Sp¶p.  
a) {^oUÂ {Im v̂ävkv {]Xn{]hÀ¯\w	 b) HVZ {]Xn{]hÀ¯\w 
c) kvtImU³ _uam³ {]Xn{]hÀ¯\w	 d) Chsbm¶paÃ
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8.	 Hcp {]mYanI Aao\ns\m¸w Hcp BÂUnsslUv {]Xn{]hÀ¯n¡pt¼mÄ cq]w sImÅp¶ 

DÂ¸¶w (NEET) 

a) ImÀt_mIvknenIv BknUv	 b) BtcmamänIv BknUv

c) jn v̂Êv £mcw		  d) Iotäm¬ 

9.	 C\n¸dbp¶hbnÂ GXv {]Xn{]hÀ¯\w icnbÃ. 

a) CH CH NH CH CH OH + N3 2 2
HNO

3 2 2
2 →

b) (CH3)2 N
NaNO2 / HCl

(CH3)2 N N = NCl

c) CH CONH CH NH3 2
Br /NaOH

3 2
2 → 	 d) Chsbm¶paÃ

10.	AkänIv B³sslss{UUpambn A\nen³ {]Xn{]hÀ¯n¡pt¼mÄ D≠mIp¶ DÂ¸¶w 
a) o – Aant\m Aktäm^ot\m¬	 b) m-Aant\m Aktäm^ot\m¬

c) p – Aant\m Aktäm^ot\m¬	 d) Akä\nsseUv 

11.	Peob emb\nbnÂ aossYÂ {]XnØm]I Aao\pIfpsS t_knI hocy¯nsâ {Iaw

a) N(CH ) > N(CH ) H > N(CH )H  > NH3 3 3 2 3 2 3

b) N(CH )H  > N(CH ) H > N(CH ) >NH3 2 3 2 3 3 3

c) 3 3 2 3 2 3 3NH  > N(CH )H  > N(CH ) H > N(CH )

d) N(CH ) H > N(CH )H  > N(CH )  > NH3 2 3 2 3 3 3

12.	

NO2

Br
N = N - Cl

A

NO2

Br
 ‘A’ F¶Xv� (NEET)

a) H PO  and H O3 2 2, H PO  and H O3 2 2 		  b) H / H O+
2

c) HgSO  / H SO
4 2 4

		  d) Cu Cl2 2

13.	C H NO A B C6 5 2
Fe / Hcl NaNO  / HCl

273K
H O
283K

2 2 →  →  →  ‘C’ F¶Xv 

a) C H - OH6 5 		  b) C H  - CH OH6 5 2

c) C H  - CHO6 5 		  d) C H NH6 5 2

14.	ChbnÂ GXv DÂ¸¶amWv ss\t{Sms_³ko³ KmV Con HNO  / H SO
3 2 4

 ambn 80-100 Co  Â {]Xn {]

hÀ¯n¡pt¼mÄ D≠mIp¶Xv? 
a) 1,4 – ssUss\t{Sm s_³ko³ 	 b) 2,4,6 –ss{Sss\t{Sm s_³ko³

c) 1,2 – ssUss\t{Sm s_³ko³	 d) 1,3 – ssUss\t{Sm s_³ko³

15.	C H N5 13 , HNO2  bpambn {]Xn{]hÀ¯n¡pt¼mÄ {]Imik{InbXbpÅ Hcp kwbpàw e`n¡p¶p 

a) s]âm³ – 1- Aao³ 		  b) s]âm³ – 2- Aao³

c) N,N – ssUaossYÂs{]m¸m³ -2-Aao³	 d) ssUCussYÂ aossYÂ Aao³
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16.	ZznXob ss\t{Sm BÂs¡bv\pIÄ ss\{Skv BknUpambn {]Xn{]hÀ¯n¡pt¼mÄ D≠mIp¶Xv 

a) Nph¶ emb\n 	 b) \oe emb\n 	 c) ]¨ emb\n 	 d) aª emb\n 

17.	ChbnÂ GXv Aao\nemWv AknssUeoIcWw \S¡m¯Xv? 

a) t – _yqUbnÂ Aao³ b) CussYÂ Aao³  c) ssUCussYÂ Aao³ d)ss{SCussYÂ Aao³ 

18.	Xmsg X¶ncn¡p¶hbnÂ GXn\mWv IqSpXÂ £mckz`mhw DÅXv?

a) 2,4 – ssUt¢mtdm A\neo³ 	 b) 2,4 – ssU aossYÂ A\neo³ 
c) 2,4 – ssU ss\t{Sm A\neo³	 d) 2,4 – ssUt{_mtam A\neo³ 

19. O N
O  s\ Sn / HCl  sIm≠v \ntcmIvkoIcn¡pt¼mÄ cq]oIcn¡p¶ kwbpàtPm 

UnIÄ

a) FYt\mÄ, sslt{UmIvknÂ Aao³ ssltdUmt¢mssdUv 

b) FYt\mÄ, AtamWnbw sslt{UmIvsskUv

c) FYt\mÄ, . NH OH2 .		 d) C H NH , H O3 5 2 2

20.	Xmsg X¶ncn¡p¶ Aan\nsâ IUPAC \maw 

 

CH3 N C CH2 CH3

CH3

C2H5CH3

is

a) 3 – ss_aossYÂ Aant\m – 3 – aossYÂ s]³tâ³

b) 3 (N,N – ss{S CussYÂ) – 3- Aant\m s]³tâ³

c) 3 – N,N – ss{S aossYÂ s]³â\man³

d) N,N  – ssUaossYÂ – 3- aossYÂ - s]³sâ³ - 3 Aao³

21. C N

OCH3

+ CH3MgBr
H3O+

P taÂ¸dª {]Xn{]hÀ¯\¯nÂ ‘P’ F¶ DÂ¸¶w 

a)

CH

OH

OCH3

b)

C

O

OCH3

CH32

c) CHO

OCH3

d) COOH

OCH3

22.	s_³tkmbnIv BknUnsâ AtamWnbw ehWs¯ P O
2 5

 ambn iànbmbn NqSm¡pt¼mÄ In«p¶ 

DÂ¸¶s¯ \ntcmIvkoIcn¡pIbpw, AXns\ ]n¶oSv Ipdª Xm]\nebnÂ NaNO / HCl2  
ambn {]Xn{]hÀ¯n¸n¡pt¼mÄ In«p¶ A´na kwbpàw 

a) s_³ko³ ssUBtkmWnbw t¢mssdUv   b) s_³sskÂ BÂ¡tlmÄ

c) ^ot\mÄ		        d) ss\t{Smtkms_³ko³
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23.	NphsS X¶ncn¡p¶ t{iWnbnÂ X Xncn¨dnbpI.
NH2

Cl

CHCl3
KOH

(Y) HCl
(300K)

×   +

) H2N Cl
) C N Cl

) C ClN ) CH3 NH Cl

a

 saYt\mbnIv BknUv

b

c

d

24.	C\n¸dbp¶hbnÂ Hcp CeIvt{Smkvt\ln BtZi¯neqsS \S¡p¶ {]Xn{]hÀ¯\w: 

N2Cl
Cu2C12

Cl+N2

Cl+HCl+  Cl2
AlCl3

Cl+  Cl2
UV 

ClCl

Cl

Cl Cl

CH2Cl + H2OCH2OH+HCl

)

)

)

)
NqSm¡Â

{]Imiw

a

b

c

d

25.	C\n¸dbp¶ {]Xn{]hÀ¯\¯nsâ {][m\ DÂ¸¶w 

	

COOH

COOH

+ NH3

iàambn
NqSm¡Â

	

a) COOH

CONH2

b)

O

O

NH

	

COOH

NH2

c) NH2

NH2

d)

{]Imiw

NqSm¡Â
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{lkz D¯c tNmZy§Ä

1.	 C H NO4 9 2  F¶Xnsâ km[yamb sFtkmadpIÄ FgpXpI, AhbpsS IUPAC t]cpIfpw  

\ÂIpI

2.	 CH NO23 . kq{XhmIy¯n\v c≠v sFtkmadpIÄ D≠v Ahsb \n§Ä F§s\ thÀXncn¡pw?
3.	 Xmsg X¶ncn¡p¶hbv¡v F v́ kw`hn¡pw 
	 i.	 2 – ss\t{Sms{]mt¸³ HCl ambn tNÀ v̄ Xnf¸n¡pt¼mÄ

	 ii.	 �iàamb BknUnIv am[ya¯nÂ ss\t{Sms_³ko\ns\ CeIvt{SmenänIv \ntcmIvkoIcWw 

sN¿pt¼mÄ. 
	 iii.	 KMnO4  D]tbmKn v̈ _yqUyÂ Aao³ HmIvkoIcn¡pt¼mÄ

	 iv.	 �ss{S v̂fqtdm s]tdmIvkn AkänIv BknUv D]tbmKn v̈ Aktäm¬ HmIvsskans\ HmIvko 

Icn¡pt¼mÄ. 
4.	 ss\t{Sms_³ko\ns\ F§s\ Xmsg ]dbp¶hbmbn amämw

	 i.	 1,3,5 - ss{Sss\t{Sm s_³ko³ 
	 ii.	 o, p- ss\t{Sm ^ot\mÄ

	 iii.	 m – ss\t{Sm A\neo³

	 iv.	 AtkmIvkn s_³ko³ 
	 v.	 sslt{Umtkms_³ko³

	 vi.	N – ^oss\Â sslt{UmIvknÂ Aao³ 
	 vii.	A\neo³

5.	 {]Xn{]hÀ¯\§fpsS C\n¸dbp¶ t{iWnbnÂ A,B, C F¶o kwbpà§Ä Xncn¨dnbpI . 

i)C6H5NO2
Fe/HCl A

HNO2
273K B

C6H5OH
C

ii) C6H5N2

 →  →  →

CCl CuCN A
H2O / H+

B
NH3 C

iii)CH3CH2I NaCN A O

 →  →  →

 → HH-
`mKnI PehntÇjWw B

NaOH + Br2 C

iv)CH3NH2
C

 →  →

HH3 Br
A

CH3COCl
B

B2H6 C

v)C6H5NH2
(CH3CO)2O
]ncnUo³

 →  →  →

A
HNO3

H2SO4,288K B
H2O / H+

C →  →  →

vi) 

N2Cl

A

B

C

N (CH3)2

CH3 OH

pH (9-10)

H 2NH

pH (4-5)

vii) CH3CH2NC HgO A
H2O

B
i)NaNO2 / HCl

ii)H2O →  →  → C
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6.	 C\n¸dbp¶Xn\v sNdnb Ipdn¸pIÄ FgpXpI 
	 i.	 tlm v̂am³ t{_mssaUv {]Xn{]hÀ¯\w 
	 ii.	 AtamWnb hntÇjWw 
	 iii.	 K{_ntbÂ XmenssaUv kwtÇjWw 
	 iv.	 kvtImU³þauam³ {]Xn{]hÀ¯\w

	 v.	 ImÀss_eao³ {]hÀ¯\w 
	 vi.	 akvämÀUv HmbnÂ {]hÀ¯\w 
	 vii.	 bpKva\ {]Xn{]hÀ¯\w 
	 viii.	 ssU BtkmWoIcWw

	 ix.	 tKmw_ÀKv {]Xn{]hÀ¯\w 
7.	 {]mYanI, ZznXob, {XnXob Aan\pIsf \n§Ä F§s\ thÀXncn¡pw. 
8.	 Ipdn v̧ FgpXpI 
	 i.	 A\neo³ {^oUÂ {Im v̂ävkv {]Xn{]hÀ¯\¯n\v hnt[bamIp¶nÃ 
	 ii.	 �BtcmamänIv Aao\pIfpsS ssUBtkmWnbw ehW§Ä Ben^mänIv Aao\pIsf¡mÄ 

ØncX IqSnbhbmWv

	 iii.	A\neosâ pKb  aossYÂ Aao\ns\¡mÄ IqSpXÂ 

	 iv.	 {]mYanI Aao\pIsf \nÀ½n¡m³ K{_ntbÂ XmenssaUv coXn XncsªSp¡p¶p. 
	 v.	 CussY³ Aao³ shÅ¯nÂ ebn¡p¶p AtX kabw A\neo\nÂ ebn¡p¶nÃ

	 vi.	Aao\pIÄ AssaUpItf¡mÄ t_knI kz`mhw IqSnbhbmWv 
	 vii.	�BtcmamänIv CeIvt{Smkvt\ln BtZi {]Xn{]hÀ¯\¯nÂ Aant\m {Kq v̧ HmÀt¯m, ]

mcm ZnimßIamsW¦nepw A\neo\ns\ ss\{SoIcWw sN¿pt¼mÄ KWyamb AfhnÂ m 
– ss\t{m A\neo³ D≠mIp¶p. 

9.	 C\n¸dbp¶hsb {IaoIcn¡pI 

	 i.	 Pe¯nse tebXz¯nsâ BtcmlW {Ia¯nÂ, C H NH ,(C H ) NH,C H NH6 5 2 2 5 2 2 5 2

	 ii.	 t_knI iànbpsS BtcmlW {Ia¯nÂ 
		  a)  A\neo³, p- sSmepUo\pw p – ss\t{Sm A\neo\pw 
		  b)  

6 5 2 6 5 3 6 4 2C H NH ,C H NHCH ,p-Cl-C H -NH

	 iii.	hmXImhØbnÂ t_knI iànbpsS BhtcmlW {Ia¯nÂ

		  (C H )NH ,(C H ) NH, C H N , NH2 5 2 2 5 2 2 5 3 3( )
	 iv.	 Xnf\nebpsS BtcmlW{Ia¯nÂ

		  C2H5OH, (CH3)2NH, C2H5NH2
	 v.	 pKb  aqey§fpsS AhtcmlW {Ia¯nÂ 
		  C H NH , C H NHCH ,(C H ) NH , CH NH2 5 2 6 5 3 2 5 2                               3 2

	 vi.	 t_knI iànbpsS BtcmlW {Ia¯nÂ 
		  C H NH ,C H N(CH ) ,(C H )  NH , CH  NH6 5 2 6 5 3 2 2 5 2 3 2

	 vii.	t_knI iànbpsS AhtcmlW{Ia¯nÂ 
		  CH3CH2NH2, O2N NH2, NH2 , CH3 - NH2
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10.	s{]m¸m³ – 1- Aao\nÂ \n¶pw C\n¸dbp¶h F§s\ X¿mdm¡mw 

i) _yqt«³ ss\ss{SÂ	 ii) s{]m¸\mssaUv	 ii) 1- ss\s{Sm s{]mt¸³ 

11.	A,B, C Xncn¨dnbpI

CH -NO A B C3 2
Li AlH 2CH CH Br H SO4 3 2 2 4 →  →  →

12.	ssSCussY³ Aan\ns\ C\n¸dbp¶hbmbn F§s\ \n§Ä amäpw 

i) N, N – ssSCussYÂ AkässaUv	 ii) N – ss\t{Smtkm ssSCussYÂ Aao³

13.	A,B, C Xncn¨dnbpI

	

OH OH

O O

SOCl2 A
NH3 B

LiAlH4 (C)

14.	A,B,C,D Xncn¨dnbpI

A\neo³ + s_³kmÂUnsslUv aniline+benzaldehyde A→
15.	X¶ncn¡p¶ {]Xn{]hÀ¯\w ]qÀ¯nbm¡pI 

O +

CH2-NH2

 H+Ipd v̈

16.	C\n¸dbp¶ {]Xn{]hÀ¯\¯nÂ A,B,C, D {]hNn¡pI 

C

C

O

O

O
NH3 /

A
i) KOH

ii) (B)
(C)

H2O / H+

D + H2N       CH       CH3

CH3

 

17.	(A) F¶ ssSt{_mtam hypÂ]¶w KCN \pambn {]hÀ¯n¸n v̈ XpSÀ¶v BknUv PehntÇjWhpw 

NqSm¡pIbpw sN¿pt¼mÄ CO2 . hntamN\t¯msSm¸w Hcp tamtWmt_knnI A¾w \ÂIp¶p 

(B) embI AtamWnb D]tbmKn v̈ NqSm¡nb tijw Br /KOH2  ambn {]Xn{]hÀ¯n v̈ (c) \Â 

Ip¶p. CXns\ NaNO2 , HCl  tNÀ v̄ Ipdª Xm]\nebnÂ HmIvkoIcWw sN¿pt¼mÄ (D) F¶  

tamtWm t_knI A¾w In«p¶p. CXnsâ X³am{Xm `mcw 74. A apXÂ D hsc Xncn¨dnbpI. 

18.	A apXÂ E hsc Xncn¨dnbpI. 

CH3Cl

AlCl3
A

HNO3 / H2SO4 B
Sn / HCl

(C)
NaNO2 / HCl

D E
CuCN

�O C({][m\ DÂ¸¶w)
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R - NO2 , RONO bpsS \nÀ½mW coXnIÄ

ss\t{Sms_³ko³ (HmbnÂ Hm^v aoÀt_³) \ntcmIvkoIcWw

BÂss¡Â lmsseUpIfnÂ \n¶pw

R - X

RNO2 + RONO + 2AgI

KNO2 RNO2  + R - O - N = O

2 AgNO2

NO2

A¾am[yaw

C6H5NH2 + H2O
Sn / HCl
\oÀhocyw

Zn + NH4 Cl
C6H5NHOH

A\nen³ 

N - ^nss\Â sslt{UmIvkn³ Aao³

£mc
am[yaw

Na3As O3/NaOH
C6N5 - N = N-C6H5

O

AtkmIvkns_³ko³

ssl{Utkms_³ko³

A\nen³

Zn / NaOH / CH3OH
C6H5- N = N - C6H5(or) LiA1H

4

Zn / NaOH
Atkms_³ko³

C6H5 - NH - NH C6H5

CeIvt{Sm
hntÇjW
\ntcmIvko
IcWw

hocyw Ipdª A¾w

am[yaw

hocyw IqSnb A¾ am[yaw 

C6H5NH2

H2N OH
P - ss\t{Sm ^ot\mÄ

AÂt¡\nsâ ss\{SoIcWw
 
CH3 - CH3

HNO3CH3CH2NO2+ CH3NO2

ss\{SoIcW an{inXw

+  HNO3
H2SO4

NO2

HNO3 + H2SO4

NO2
+

CeIvt{Smkvt\ln

\ntcmIvkoIcWw

R - NO2

Sn / HCl
RNH2

4Zn / NH  Cl
RNHOH

R - NH2

ss\ss{Sm BÂt¡\nsâ (RNO
2
) cmkKpW§Ä

PehntÇjWw

RCH2NO2

HCl / H 2O
 RCOOH 

R2CHNO2

HCl / H2O
R2CO + N2O + H2O
Iotäm¬

lmtemP\oIcWw

CH3NO2
Cl2

NaOH
CCl3NO2  + 3 HCl

t¢mtdm]n{In³

NO2

ss\{SoIcWw

KmV HNO3 + H2SO4

m - ssUss\t{Sm s_³ko³

kÄt^mWoIcWw

KmV H 2SO4

NO2

NO2

NO2

SO3H
m - ss\t{Sms_³ko³
kÄt^mWnIv BknUv

NO2

Cl

lmtemP\oIcWw

Cl2 / Fe

m - t¢mtdm ss\t{Sm s_³ko³

Conc H
2
SO

4

A¾w

\nÀhocy
DÂt{]cIw

BÂss¡³
ss\t{Smäv

BÂss¡Â
ss\ss{Säv
(knwl`mKw)           (\yq\Awiw)

(\yq\Awiw)    (knwl`mKw)

KmV
Aco\pIfpsS ss\{SoIcWw

CeIvt{Smkvt\ln BtZi {]Xn {]hÀ¯\w
ss\t{Sm{Kq¸vs\ m ZnimßIcamWv

ss\t{Sm BÂt¡\nsâ cmkKpW§Ä
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]T\ e£y§Ä 
Cu bqWnäv ]Tn¨tijw hnZymÀ°nIÄ¡v 

�� �ImÀt_msslt{UäpIfpsS {]m[m\yhpw 
LS\IÄ/{]hÀ¯\§sf ASnØm\am 
¡n AhbpsS hÀ¤oIcWhpw hnhcn¡m³ 

Ignbpw. 
�� �¥qt¡mkv, {^IvtSmkv F¶nhbpsS LS\ 

bpw AhbpsS hymJym\hpw hniZoIcn¡mw. 
�� �Ccp]Xv Aant\m A¾§Ä ]«nIs¸Sp¯n 

s]]vssäUv _Ô\ cq]oIcWw hniZoI 

cn¡mw
�� �t{]m«o\pIfpsS \mep \neIfnepÅ LS\ 

hniZoIcn¡mw
�� �F³sskw cmkXzcW¯nsâ {Inbmhn[n 

(sa¡m\nkw) cq]s¸Sp¯mw
�� �hnäman\pIfpsS DdhnS§fpw AhbpsS 

Ipdhn\mÂ D≠mIp¶ tcmK§fpw kw{K 

ln¡mw
�� �\yq¢n¡¾§fpsS kwLS\bpw LS\bpw 

cq]s¸Sp¯mw.

�� �DNA Â \n¶v RNA thÀXncn v̈ DNA ̂ nwKÀ 

{]nânwKnsâ {]m[m\yw hniZoIc¡mw
�� �\½psS PohnX¯nse ssPh X³am{X 

IfpsS {]m[m\yw A`n\µn¡mw

ssPh X³am{XIÄ
bqWnäv

14

G.N. cmaN{µ³

tUm. Pn.F³. cmaN{µ³ a{Zmkv kÀ 

hIemimebnÂ \n¶v ̀ uXnI imkv 

{X¯nÂ _ncpZm\´c _ncpZw t\Sn  

1954 Â FIvkv td Un{^m£³ D] 

tbmKn¨v sImfmPsâ {Sn¸nÄsl 

en¡Â LS\ At±lw Is≠¯n 

{]kn²oIcn¨p s]]vssäUpIfpsS 

e`yamb {InÌÂ LS\Isf¡pdn 

¨pÅ ]T\¯neqsS t{]m«o³ LS\ 

aqey\nÀ®b taJebv¡v At±lw 

XpS¡an«p. Xsâ ]T\§fnÂ \n¶v  

1962 Â  At±lw cmaN{µ³t¹m«v hnI 

kn¸n¨p. CXv t{]m«o³ LS\IfpsS 

Ìocntbm sIan¡Â aqey \nÀ®b 

¯n\mbn C¶pw D]tbmKn¡p¶p 
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BapJw

FÃm PohPme§fpw ImÀt_msslt{Uäv, t{]m«o³, en]nUv, \yq¢nIv A¾§Ä XpS§nb \nch[n 
ssPhX³am{XIfmÂ \nÀ½nXamWv. a\pjyicoc¯nse {][m\ aqeI§Ä ImÀ_¬, ssl{UP³, 
HmIvknP³, ss\{SP³, t^mkv̂ dkv F¶nhbmWv. Ch kwtbmPn v̈ \nch[n ssPhX³am{XIÄ 
D≠mIp¶p. aäv Pohimkv{X]camb {]hÀ¯\§Ä¡p ]pdsa hnhn[ {]hÀ¯\§Ä¡v Bhiyamb 
DuÀÖw \ÂIp¶Xn\v ssPh X³am{XIÄ CÔ\ambn D]tbmKn¡p¶p. ssPh {]{InbIÄ¡v ]n¶n 
se ckX{´s¯¡pdn v̈ ]Tn¡p¶ taJesb _tbmsIankv{Sn (ssPh ckX{´w) F¶v hnfn¡p¶p. Cu 
bqWnänÂ ssPh X³am{XIsf¡pdn¨pw AhbpsS LS\sb¡pdn¨pw AhbpsS {]m[m\ys¯¡p 

dn¨pw Nne Bhiy hnhc§Ä \½Ä ]Tn¡pw.
14.1 ImÀt_msslt{UäpIÄ:

FÃm PohPme§fnepw [mcmfw AS§nbncn¡p¶ ssPh kwbpà§fmWv ImÀt_m ssl 
t{UäpIÄ AhbnÂ ]eXpw a[pcapÅXn\mÂ Ahsb km¡ssdUpIÄ F¶p hnfn¡p¶p. {Ko¡v ]Z 
amb km¡tcm¬ F¶XnÂ \n¶v Dcp¯ncnªXmWv) Pe¯nse AtX A\p]mX¯nÂ ssl{UP\pw  
HmIvknP\pw AS§nbncn¡p¶ ImÀ_Wnsâ sslt{UäpIfmbn Ch IW¡m¡s¸Sp¶p. cmk]cambn  
Ahsb Cn(H2O)n. F¶ s]mXp kq{XhmIyapÅ t]mfnsslt{UmIvkn BÂUnsslUpIÄ AsÃ¦nÂ 
IotämWpIÄ F¶v \nÀhNn¨ncn¡p¶p. ¥qt¡mkv (tamtWm km¡ssdUv) kpt{Imkv (ssUkm¡ 
ssdUv) kvämÀ v̈ (t]mfnkm¡ssdUv) F¶nh Nne km[mcW DZmlcW§fmWv

Nn{Xw 14.1. ImÀt_msslt{UäpIfpsS LS\

{]ImikwtÇjW kab v̄ ]¨ CeIfmÂ ImÀt_msslt{UäpIÄ ka\zbn¸n¡s¸Sp¶p. CXv  
kqcy{]Imiw, ImÀ_¬ssU HmIvsskUns\bpw Pes¯bpw ¥qt¡mkv, HmIvknP³ F¶nhbnte¡v 
]cnhÀ¯\w sN¿m\pÅ DuÀÖw \ÂIp¶ k¦oÀ®amb Hcp {]{InbbmWv. ¥qt¡mkv aäv ImÀt_m 

sslt{UäpIfmbn ]cnhÀ¯\w sN¿pIbpw Ahsb arK§Ä Ign¡pIbpw sN¿p¶p.
kqcy{]Imiw

6CO2 + 6 H2O C6H12O6 + 6O2

14.1.1 ImÀt_msslt{UäpIfpsS hn\ymkw:
Ht¶m AXne[nItam NndmÂ ImÀ_WpIÄ DÅXn\mÂ an¡hmdpw FÃm ImÀt_m sslt{U 

äpIfpw {]IminI kPohamWv (H]vän¡en BIvSohv) {]IminI sFtkmadpIfpsS F®w NndmÂ ImÀ_ 

WpIfpsS F®s¯ B{ibn¨ncn¡p¶p. (2n sFtkmadpIÄ, ChnsS n F¶Xv NndmÂ ImÀ_Wp 

IfpsS BsI F®amWv). ̂ njÀ s{]mP£³ kq{Xw D]tbmKn v̈ ssPhkwbpàs¯ {]Xn\n[oIcn 

Starch

L - Glucose D - ¥qt¡mkv

CHO

CH OH

CH2OH

D-Glyceraldehyde

CHO

CHO H

CH2OH

L-Glyceraldehyde

CH2OH

O

H

OH

OH

HO

H

H

C

C

C

C

CH2OH

D - {^IvtSmkv

Aantemkv

Aantems]Ivän³

imJ bqWnäv

kvämÀ¨v

(α-D- ¥qt¡mss]dt\mknÂ -β-D-{^IvtSm^yqdt\msskUv)

kpt{Imkv
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¡p¶Xv \½Ä CXn\w XI Ìm³tUÀUnÂ ]Tn¨n«p≠v. ¥nkdmÂ UnsslUnsâ c≠v C\m³tjymsadnIv  

cq]§fnsem¶nte¡v ImÀt_msslt{Uänsâ LS\ ]p\À\nÀ½n¡m³ ̂ njÀ Hcp s{]mP£³ t^mÀ 

ape BhnjvIcn¨p. (Nn{Xw 14.2). CuLS\Isf ASnØm\am¡n ImÀt_msslt{UäpIÄ¡v D AsÃ 

¦nÂ LF¶mWv t]cv \ÂInbncn¡p¶Xv. ImÀt_msslt{UäpIÄ¡v km[mcWbmbn D AsÃ¦nÂ 

L F¶ c≠v {]Xyb§Ä \ÂInbn«p≠v. AXn\ptijw NnÓw (+) AsÃ¦nÂ (-). \ÂIp¶p. -CH2OH  
{Kq¸pambn LSn¸n¨n«pÅ ImÀ_Wnsâ hn\ymks¯ ¥nkdmÂUnsslUpambn XmcXays¸Sp¯n 

s¡m≠v ImÀt_msslt{UäpIÄ¡v s\mt«j³ (D/L) \ÂInbn«p≠v. DZmlcWambn ¥qt¡mknepÅ 

C5 ImÀ_Wnse H sâbpw OH sâbpw hn\ymkhpw D ¥nkdmÂUnsslUnepÅ C2 ImÀ_Wnse 
H sâbpw OH sâbpw hn\ymkhpw kaambXn\mÂ D-¥qt¡mkv F¶v t]cv \ÂInbn«p≠v.

AhnsS + Dw – NnÓhpw bYm{Iaw sUIvkvt{Sm, sethmsdmt«ädn F¶nhsb kqNn¸n¡p¶p. sUIvkv 

t{Sm sdmt«ädn kwbpà§Ä Xew {[phoIcn¡s¸« {]Imi¯nsâ Xew LSnImcZnibnÂ Xncn¡pt¼mÄ 

sethm sdmt«ädn kwbpà§Ä FXnÀ LSnImc ZnibnÂ Id¡p¶p. D AsÃ¦nÂ L sFtkmadpIÄ 

sUIvkvt{Sm AsÃ¦nÂ sethmsdmt«ädn kwbpà§fmImw. sUIvkvt{Sm sdmt«ädn kwbpà§sf 
D-(+) AsÃ¦nÂ L-(+) F¶pw sethmsdmt«ädn kwbpà§sf D-(–) AsÃ¦nÂ L-(–) F¶pw {]Xn 

\n[oIcn¡p¶p.

CHO

OHH

OHH

OHH

CH2OH

D-dnt_mkv

CHO

HHO

HHO

HHO

CH2OH

L-dnt_mkv

CHO

OHH

CH2OH

D-¥nkdmÂUnsslUv

CHO

HHO

CH2OH

L-¥nkdmÂUnsslUv

CHO

OHH

HHO

OHH

OHH

CH2OH

D-¥qt¡mkv

CHO

HHO

OHH

HHO

HHO

CH2OH

L-¥qt¡mkv

CHO

OHH

OHH

CH2OH

D-Fdnt{Xmkv

CHO

HHO

HHO

CH2OH

L-Fdnt{Xmkv

Nn{Xw 14.2 ImÀt_msslt{UäpIfpsS hn\ymkw

14.1.2 ImÀt_msslt{UäpIfpsS hÀ¤oIcWw: 
ImÀt_msslt{UäpIsf AhbpsS PehntÇjW¯nsâ ASnØm\¯nÂ tamtWmkm¡ssd 

UpIÄ, HentKmkm¡ssdUpIÄ, t]mfnkm¡ssdUpIÄ F¶v aq¶v {][m\ {Kq¸pIfmbn Xncn¡mw. 
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tamtWmkm¡ssdUpIÄ:ho≠pw PehntÇjWw sN¿m³ Ignbm¯ ImÀt_msslt{UäpI 
fmWv tamtWmkm¡ssdUpIÄ. CXns\ efnX ]©kmc (kn¼nÄ jpKÀ) F¶pw hnfn¡p¶p. tamtWm 
km¡ssdUpIfpsS s]mXphmb kq{Xw Cn(H2O)n. BIp¶p. [mcmfw tamtWmkm¡ssdUpIÄ 
Adnbmsa¦nepw AhbnÂ 20 F®w am{Xta {]IrXnbnÂ e`n¡p¶pÅq. ¥qt¡mkv, {^IvtSmkv, 
dnt_mkv, Fdnt{Xmkv F¶nh Nne km[mcW DZmlcW§fmWv

tamtWmkm¡ssdUpIsf AhbnÂ AS§nbn«pÅ ̂ wMvjWÂ {Kq v̧ (BÂtUmkv AsÃ¦nÂ 
Iotämkv) irwJebnse ImÀ_Wnsâ F®w ({Stbmkv, sSt{Smkv, s]tâmkv, slIvtkmkv apXembh)  
F¶nhbpsS ASnØm\¯nÂ ho≠pw Xcw Xncn¡s¸Sp¶p. ImÀt_mssWÂ {Kq v̧ Hcp BÂUnsslUv  
BbmÂ ]©kmc Hcp BÂtUmkv BWv. ImÀt_mssWÂ {Kq v̧ Hcp Iotäm¬ BbmÂ ]©kmc  
Hcp Iotämkv BWv. s]mXphmbn tamtWmkm¡ssdUpIfnÂ aq¶p apXÂ F«v ImÀ_¬ AWp¡fp≠v. 

]«nI 14.1 tamtWmkm¡ssdUpIfpsS hyXykvX Xc§Ä: 

irwJebnse ImÀ_¬ 
AWp¡fpsS F®w

AS§nbn«pÅ 
^wMvj WÂ 

{Kq¸v
]©kmcbpsS Xcw DZmlcWw

3 BÂUnsslUv BÂtUmss{Stbmkv ¥nkdmÂUnsslUv

3 Iotäm¬ Iotämss{Stbmkv
ssUsslt{UmIvkn 

Aktäm¬

4 BÂUnsslUv BÂtUmsSt{Smkv Fdnt{Xmkv

4 Iotäm¬ IotämsSt{Smkv Fdn{Xptemkv

5 BÂUnsslUv BÂtUms]tâmkv dnt_mkv

5 Iotäm¬ Iotäms]tâmkv dn_ptemkv

6 BÂUnsslUv BÂtUmslIvtkmkv ¥qt¡mkv

6 Iotäm¬ IotämslIvtkmkv {^IvtSmkv

14.1.3 ¥qt¡mkv 
¥qt¡mkv Hcp efnXamb 

]©mkmcbmWv, CXv \ap¡v Hcp  
{][m\ DuÀÖt{kmXÊmbn hÀ¯n 
¡p¶p. CXv Gähpw {][m\s¸« 
Xpw kar²hpamb ]©kmcbm 
Wv. tX³, a[pcapÅ ]g§fmb 
ap´ncn, am¼gw F¶nhbnÂ CXv  
AS§nbn«p≠v. a\pjy cà¯nÂ  
100 mg/dL ¥qt¡mkv AS§nbn«p 
≠v.  AXn\mÂ CXv cà¯nse 
]©kmc F¶pw Adnbs¸Sp¶p. 
kwtbmPnX cq]¯nÂ CXv kp 
t{Imkv, A¶Pw (ÌmÀ v̈) skÃp 
temkv apXembhbnÂ ImWs¸ 
Sp¶p,
¥qt¡mkv X¿mdm¡Â 
1.	 �BÂ¡tlmÄ emb\nbnÂ kpt{Imknt\mSv (Icn¼v ]©kmc) t\À¯ H SO

2 4
 tNÀ v̄ Xnf¸n¡p 

t¼mÄ PehntÇjW¯n\v hnt[bambn ¥qt¡mkpw {^IvtSmkpw e`n¡p¶p.
C12H22O11 + H2O C6H12O6 + C6H12O6

H+

kpt{Imkv ¥qt¡mkv {^IvtSmkv

CHO

CH OH

CH2OH
n

BÂtUmkv 
n=1,2,3,4

C

H2C OH

CH

CH2OH

O

OH
n

Iotämkva
n=0,1,2,3,4

Nn{Xw 14.3 BÂtUmkpIfptSbpw IotämkpIfptSbpw LS\
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2.	 �aÀ±¯nepw DbÀ¶ Xm]\nebnepw t\À¯ HCl  D]tbmKn¨pÅ A¶P¯nsâ PehntÇjW¯n 

eqsS ¥qt¡mkv hmWnPy]cambn DÂ¸mZn¸n¡s¸Sp¶p. 
(C6H10O5)n + n H2O n C6H12O6

H+

ÌmÀ¨v ¥qt¡mkv 2-3 A´co£ aÀ±w

393K

¥qt¡mknsâ LS\

¥qt¡mkv Hcp BÂtUmslIvtkmkv BWv. \mev 
Akaamb ImÀ_WpIfpÅ H]vän¡en BIväohv 
BWv. CXnsâ emb\n sUIvkvt{Sm sdmt«ädn BbXn 
\mÂ CXns\ sUIvkvt{Smkv F¶pw hnfn¡p¶p. ¥qt¡m 
knsâ \nÀ±njvS LS\ Nn{Xw 14.4 Â ImWn¨ncn¡p¶p. 
CXv C\n¸dbp¶ sXfnhpIfpsS ASnØm\¯nÂ  
\n¶mWv Dcp¯ncnªXv. 
1.	 �aqeI hniIe\hpw X³am{Xm`mc \nÀ®bhpw 

ImWn¡p¶Xv ¥qt¡mknsâ X³am{X kq{Xw 

C H O
6 12 6

 F¶mWv. 

2.	 373K Â KmV HI Nph¶t^mkv̂ dkv F¶nh D] 
tbmKn v̈ \ntcmIvkoIcn¡pt¼mÄ, ¥qt¡mkv n sl 
Ivtk³, 2–AtbmtUmslIvtk³ F¶nhbpsS 
an{inXw \ÂIp¶p. CXv Bdv ImÀ_¬ Bä§sf 
tcJobambn _Ôn¸n¨ncn¡p¶p F¶v kqNn¸n¡p¶p. 

¥qt¡mkv

n-slIvtk³ 
{][m\ DÂ¸¶w

2-AtbmtUmslIvtk³ 
XpÑamb DÂ¸¶w

CH3 — CH2 — CH3 + CH3 — CH2 — CH — CH34

HI / P

373 K
�

( ) 3( )

3.	 ¥qt¡mkv sslt{UmIv kneao\pambn {]Xn{]hÀ¯n v̈ HmIvsskapw HCN ambn kbt\mssl{Un 
\pw D≠m¡p¶p. Cu {]Xn{]hÀ¯\§Ä ¥qt¡mknÂ ImÀt_mssWÂ {Kq¸nsâ km¶n²yw kqNn 

¸n¡p¶p. 

CHO CH

(CHOH)4

CH2-OH

¥qt¡mkv

NOH

(CHOH)4

CH2-OH

¥qt¡mkv HmIvsskw

CH OH

CN

(CHOH)4

CH2-OH

¥qt¡mkv kbt\mssl{Un³

NH2OH

CHO

(CHOH)4

CH2-OH

¥qt¡mkv

HCN

D - (+)¥qt¡mkv

*

*

*

*

C - AkaanX
 ImÀ_¬

*

Nn{Xw 14.4 D(+) ¥qt¡mknsâ LS\

XII Std - Unit 14 Chemistry Vol-2 Malayalam.indd   241 3/12/2022   5:47:23 PM



242

4.	 �t{_man³ Pew t]mepÅ anXam.b HmIvknssUknwKv GPâ v D]tbmKn¡pt¼mÄ ¥qt¡mkv ¥qt¡m 
Wn¡¾ambn HmIvkoIcn¡s¸Sp¶p. CXv ImÀt_mssWÂ {Kq v̧ Hcp BÂUnsslUv {Kq¸msW 
¶pw CXv ImÀ_¬ irwJebpsS Hcäw DÄs¡mÅp¶psh¶pw kqNn¸n¡p¶p. KmV ss\{Sn¡¾w 
t]mepÅ iàamb HmIvknssUknwKv GPâ v D]tbmKn¡pt¼mÄ ¥q¡mdn¡¾w (km¡dn¡¾w) 
\ÂIp¶p. CXv atäAäw Hcp {]mYanI BÂ¡tlmÄ{Kq v̧ DÄs¡mÅp¶p F¶v kqNn¸n¡p¶p.

Br2

H2O

C C

O O

CH2OH CH2OH
D-¥qt¡mkv ¥qt¡mWn¡¾w¥qt¡mdn¡¾w

OH OH

H OH

H H

OH OH

OH OH

H H

HO HO

H H

H H

C

O

COOH

OH

OH

H

OH

OH

H

HO

H

H

KmV
HNO3

5.	 �AtamWnbm IeÀ¶ knÂhÀ ss\t{Säv (tSmf³kv doPâ v) £mcw IeÀ¶ tIm¸À kÄt^äv 
(s^ÃnwKvkv emb\n) F¶nh D]tbmKn¡pt¼mÄ ¥qt¡mkv ¥qt¡mWn¡¾ambn HmIvkoIcn¡s¸ 
Sp¶p. tSmf³kv doPâ v knÂhÀ temlambpw s^ÃnwKvkv emb\n Nph v̧ Ah£n]vXambn {]Xy 
£s¸Sp¶ Ip{]kvHmIvsskUmbpw \ntcmIvkoIcn¡s¸Sp¶p. Cu {]Xn{]hÀ¯\§Ä 
BÂUnsslUv {Kq¸nsâ km¶n²yw IqSpXÂ ØncoIcn¡p¶p.

CHO

CH2OH CH2OH
¥qt¡mkv ¥qt¡mWn¡¾w

OH OH

H + Ag
knÂhÀ 
I®mSn

�H

OH OH

OH OH

H H

HO HO

H H

H H

Ag(NH3)
+
2 

-OH

tSmf³kv doPâv

CHO COOH

COOH

CH2OH CH2

2

OH
¥qt¡mkv ¥qt¡mWn¡¾w 

OH OH

H + Cu O
Nph¸v 
Ah£n]vXw

�H

OH OH

OH OH

H H

HO HO

H H

H H

CuO

(s^ÃnwKv doPâv)

6.	 �¥qt¡mkv AkänIv A¬sslss{UUpambn s]âm Aktääv D≠m¡p¶p. CXv A©v 

BÂ¡tlmÄ {Kq¸pIfpsS km¶n²yw kqNn¸n¡p¶p. 
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CHO CHO O

O
CH2OH CH2–O–C–CH3

(CHOH)4 (CH–O–C-CH3)4CH3–C–O–C–CH3

O O
CH3–C–OH

O

AkänIv A¬sslss{UUv Akän¡¾w

¥qt¡mkv ¥qt¡mkv s]âm Aktääv

]ncnUn³

+ +

7.	 �¥qt¡mkv ØncXbpÅ kwbpàamWv. CXv Ffp¸¯nÂ \nÀÖeoIcW¯n\v hnt[bamInÃ. 
Hcp ImÀ_¬ Bähpambn H¶nÂ IqSpXÂ sslt{UmIvknÂ {Kq¸pIÄ _Ôn¸n¨n«nsÃ¶v 
CXv kqNn¸n¡p¶p. A§s\ A©v sslt{UmIvknÂ {Kq¸pIÄ A©v hyXykvX ImÀ_¬ 

Bä§fpambn _Ôn¸n¨ncn¡p¶p. Bdmas¯ ImÀ_¬ Hcp BÂUnsslUv {Kq¸mWv. 
8.	 -OH {Kq¸pIfpsS IrXyamb kvt]jyÂ {IaoIcWw FanÂ^njÀ Nn{Xw 14.4. Â ImWn¨ncn¡p¶Xp 

t]mse \ÂIn. ¥qt¡mkn\v D hn\ymkhpw sUIvkvt{Sm sdmt«ädnbpw BbXn\mÂ D(+) ¥qt¡mkv 

F¶v hnfn¡p¶p.

¥qt¡mknsâ Nm{InI LS\ 
¥qt¡mknsâ Xpd¶ irwJem s]âmsslt{UmIvknÂ BÂUnsslUv LS\ AXnsâ cmkkz`mh 

s¯ ]qÀ®ambpw hniZoIcn¡p¶nsÃ¶v ̂ njÀ Xncn¨dnªp. efnXamb BÂUnsslUpIfnÂ \n¶v  
hyXykvXambn ¥qt¡mkv tkmUnbw ss_kÄ ss^äns\m¸w {Inkvä sse³ss_kÄss^äv kwbp 
àw D≠m¡p¶nÃ. ¥qt¡mkv jn^nsâ ]cntim[\ \ÂIp¶nÃ. IqSmsX ¥qt¡mknsâ s]âm Aktääv  
hypXv]¶w tSmf³kv doPâ v AsÃ¦nÂ s^ÃnwKv emb\nbmÂ HmIvkoIcn¡s¸Sp¶nÃ. Xpd¶ 

irwJem LS\bv¡v Cu kz`mhw hniZoIcn¡m³ IgnªnÃ.

α β
(α−D-¥qt¡mss]dmt\mkv) (Hm¸¬ sNbn³) (β−D-¥qt¡m ss]dmt\mkv)

¥qt¡mkv ANm{InI ¥qt¡mkv ¥qt¡mkv

Nn{Xw 14.5 ¥qt¡mknsâ Nm{InILS\IÄ

IqSmsX hyXykvX {ZhWm¦§fpÅ (419, 423 K). {InÌeoIcW \n_Ô\Isf B{ibn v̈ 
¥qt¡mkv c≠v hyXykvX cq]§fnÂ {Inkvässekv sN¿p¶Xmbn Is≠¯n. Ch hniZoIcn¡p¶Xn 

\mbn sslt{UmIvknÂ {Kq¸pIfnsem¶v BÂUnsslUv {Kq¸pambn {]Xn{]hÀ¯n v̈ Nn{Xw 14.5. 
Â ImWn¨ncn¡p¶Xpt]mse Hcp Nm{InI LS\ (slan AkämÄ cq]w) D≠m¡p¶p. CXv ANndmÂ 
BÂUnsslUv ImÀ_Wns\ Nndmem¡n amäpIbpw c≠v sFtkmadpIfpsS km²yXbnte¡v 

\bn¡pIbpw sN¿p¶p. Cu c≠v sFtkmadpIfpw C1 ImÀ_Wnsâ hn\ymk¯nÂ am{Xw 
hyXymks¸«ncn¡p¶p. Cu sFtkmadpIsf At\madpIÄ F¶p hnfn¡p¶p. ¥qt¡mknsâ c≠p 

At\madnIv cq]§sf a, β-cq]§Ä F¶p hnfn¡p¶p. ¥qt¡mknsâ Cu Nm{InI LS\ 5 ImÀ_
Wpw Hcp HmIvknP³ Bähpw DÅ Hcp Nm{InI kwbpàamb ss]dWn\v kam\amWv. AXn\mÂ 

CXns\ ss]dt\mkv cq]w F¶p hnfn¡p¶p. ip²amb α- β-(D) ¥qt¡mknsâ \nÀ±njvS {`aWw 

bYm{Iaw 112º & 18.7º BWv. F¶ncp¶mepw Cu ]©kmcIfnsem¶nsâ ip²amb cq]w Pe¯nÂ 

ebn¸n¡pt¼mÄ Øncamb \nÀ±njvS{`aWw +530 \ÂInsIm≠v k´penXmhØ {]m]n¡p¶Xphsc  
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α-D  ¥qt¡mkv, β-D  ¥qt¡mkv F¶nh Xpd¶ irwJem cq]¯nÂ \n¶v aµKXnbneqsS asämcp 

cq]¯nte¡v amdp¶p. Cu {]Xn`mks¯ ayq«msdmt«j³ F¶p hnfn¡p¶p. 

F]nadpIfpw F]nassdtkj\pw: 
Hcp Akaamb tI{µ¯nse hn\ymk¯nÂ hyXymkapÅ ]©kmcIsf F]nsadpIÄ F¶p hnfn¡p 
¶p. Hcp F]naÀ asäm¶nte¡v ]cnhÀ¯\w sN¿p¶ {]{Inbsb F]nsassdtkj³ F¶p hnfn¡p¶p. 
CXn\v F]nsatdkv F¶ F³sskw BhiyamWv. \½psS icoc¯nÂ KmeIvtämkv C{]Imcw ¥qt¡m 

knte¡v ]cnhÀ¯\w sN¿s¸Sp¶p.

F]nadpIÄF]nadpIÄ

D-amt¶mkv                D-¥qt¡mkv           D-KmeIvtämkv

Nn{Xw 14.6 F]nadpIÄ ¥qt¡mkpw amt¶mkpw 

C2 ImÀ_Wnse F]nadpIfmWv. ¥qt¡mkpw 

KmeIvtämkpw C4 ImÀ_Wnse F]nadpIfmWv

14.1.4 {^IvtSmkv 
¥qt¡mknsâ AtX X³am{Xmkq{XapÅ s]mXphmbn Adnbs¸Sp¶ asämcp tamtWmkm¡ssd 

UmWv {^IvtSmkv. CXv sethmsdmt«ädnbpw Iotäm slIvtkmkpamWv. ]g§fnÂ [mcmfambn AS§n 

bncn¡p¶Xn\mÂ CXns\ {^q«v ]©kmc F¶pw hnfn¡p¶p. 

X¿mdm¡Â 
1. kpt{ImknÂ \n¶v

kpt{Imknt\mSv t\À¯ H SO
2 4

tNÀ v̄ NqSm¡n AsÃ¦nÂ C³hÀt«kv F³sskw tNÀ v̄ 

{^IvtSmkv X¿mdm¡p¶p. 
 →C H O +H O C H O +C H12 22 11 2

H SO
6 12 6 6

2 4
112 6O

{^IvtSmkvkpt{Imkv
C³hÀt«kv

¥qt¡mkv

{InÌeoIcW¯neqsS {^IvtSmkv thÀXncns¨Sp¡p¶p. Xpey AfhnepÅ ¥qt¡mkpw {^IvtSmkpw 
DÅ an{inXs¯ hn]coX ]©kmc (C³hÀ«v jpKÀ) F¶p ]dbp¶p.
2. C\pen\nÂ \n¶v 

hmWnPy]cambn Hcp A¾ am²ya¯nÂ C\pens\ (Hcp t]mfnkm¡ssdUv) PehntÇjWw 

sNbvXv {^IvtSmkv X¿mdm¡p¶p. 
(C H O ) +n H O n C H O6 12 5 n

C\pen³
2

H
6 12 6

+
 →

{^IvtSmkv
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{^IvtSmknsâ LS\:
Adnbs¸Sp¶ FÃm ]©kmcIfnepw Gähpw a[pcapÅXv {^IvtSmkv BWv. CXv shÅ¯nÂ 

Ffp¸¯nÂ ebn¡p¶p. {^IvtSmknsâ ]pXnb emb\n¡v Hcp \nÀ±njvS sdmt«j³ -1330 D≠v. 

CXv ayq«msdmt«j³ ImcWw k´penXmhØbnÂ – 920 Bbn amdp¶p. ¥qt¡mkn\v kam\ambn 

{^IvtSmknsâ LS\ C\n¸dbp¶ hkvXpXIfnÂ \n¶v A\pam\n¡mw. 

1.	 �{^IvtSmknsâ aqeI hniIe\hpw X³am{Xm {Zhyam\ \nÀ®bhpw CXn\v C H O
6 12 6

 F¶ 

X³am{Xm kq{Xw Ds≠¶v ImWn¡p¶p.

2.	 �HI Nph¶ t^mkv̂ dkv F¶nh D]tbmKn v̈ \ntcmIvkoIcn¡pt¼mÄ {^IvtSmkv n – slIvtk³ ({]

[m\ DÂ¸¶w) 2 – AtbmtUmslIvtk³ (XpNvOamb DÂ¸¶w) F¶nhbpsS an{inXw \ÂIp¶p. 
{^IvtSmknse Bdv ImÀ_¬ AWp¡fpw t\cmb irwJebnemsW¶v Cu {]Xn{]hÀ¯\w 

kqNn¸n¡p¶p. 

HI / P

\ntcmIvkoIcWw
CH3 CH2( ) + CH3CH3

I

(CH2) CH3CH
4 3

n – slIvtk³ 2 – AtbmtUm
slIvtk³

{^IvtSmkv

3.	 �{^IvtSmkv NH OH
2

, HCN . F¶nhbpambn {]Xn{]hÀ¯n¡p¶p. CXv {^IvtSmknÂ Hcp ImÀt_m 

ssWÂ {Kq¸nsâ km¶n²yw kqNn¸n¡p¶p. 
4.	 �]ncnUn\nsâ km¶n²y¯nÂ {^IvtSmkv AkänIv A¬sslss{UUpambn {]Xn{]hÀ¯n v̈ 

s]âm Aktääv D≠mIp¶p. Cu {]Xn{]hÀ¯\w Hcp {^IvtSmkv X³am{XbnÂ A©v 

sslt{UmIvknÂ {Kq¸pIfpsS km¶n²yw kpNn¸n¡p¶p. 
5.	 �{^IvtSmkv t{_man³ Pe¯mÂ HmIvkoIcn¡s¸Sp¶nÃ. CXv Hcp BÂUnsslUv {Kq¸nsâ 

km[yX XÅn¡fbp¶p. 
6.	 �tkmUnbw AamÂKhpw shÅhpw D]tbmKn v̈ {^IvtSmkv `mKnIambn \ntcmIvkoIcn¡pt¼mÄ 

c≠mas¯ ImÀ_Wnse F]nadpIfmb tkmÀ_ntämÄ, am¶ntämÄ F¶nhbpsS an{inX§Ä 

DÂ]mZn¸n¡p¶p. C-2. Â ]pXnb Akaamb ImÀ_¬ cq]w sImÅp¶p. CXv Hcp Iotäm 

{Kq¸nsâ km¶n²yw ØncoIcn¡p¶p. 

CH2OH CH2OH

O H

H H+ +

OH

OH

OH

OH

HO

HO HO

H

H

H

H

C C

C C

C

C

C

C

CH2OH CH2OH

tkmUnbw
AamÂKw

OH

H

OH

OH

H

HO

H

H

C

C

C

C

CH2OH

CH2OH

4[H]
H2O

{^IvtSmkv tkmÀ_ntämÄ am\ntämÄ

7.	 �ss\{SnIv A¾¯ns\m¸w HmIvkoIcn¡pt¼mÄ {^IvtSmknt\¡mÄ Ipdª AfhnÂ ImÀ_¬ 

AWp¡Ä AS§nbncn¡p¶ ss¥tImfn¡¾hpw SmÀSmdn¡¾hpw \ÂIp¶p.
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CH2OH

O

H (O)+ +

OH

OH

HO

H

H

C

C

C

C

CHOH

CHOH

CH2OH

COOH

COOH

{^IvtSmkv 

ss¥t¡mfn¡¾w

SmÀSmdn¡¾w

KmV. HNO3

COOH

CH2OH

CXv C-2. Â Hcp Iotäm{Kq v̧ Ds≠¶v ImWn¡p¶p. C- 1, C- 6. Â 10 BÂ¡tlmfnIv {Kq¸pIÄ Ds ≠ 
¶pw ImWn¡p¶p. Cu sXfnhpIfpsS ASnØm\¯nÂ {^IvtSmkn\mbn C\n¸dbp¶ LS\ \nÀt±in 
¡s¸Sp¶p (Nn{Xw 14-7) 

CH2-OH

C= O

HO *C H

H OH

H OH

CH2-OH

*C

*C

*C-AkaanX ImÀ_¬

Nn{Xw 14.7 D(+) {^IvtSmknsâ LS\

{^IvtSmknsâ Nm{InI LS\

¥qt¡mkv t]mse {^IvtSmkpw Nm{InI LS\ krjvSn¡p¶p. ¥qt¡pknÂ \n¶v hyXykvXambn 
^yqdm³ kam\amb A©v AWp¡fpÅ hfbw D≠m¡p¶p. AXn\mÂ CXns\ ̂ yqdmt\mkv cq]w 
F¶p hnfn¡p¶p. kpt{Imknse¶ t]mse {^IvtSmkv km¡ssdUnsâ Hcp LSIamIpt¼mÄ CXv 
km[mcWbmbn ^yqdmt\mkv cq]¯nemWv ImWs¸Sp¶Xv. 

(α−D-{^IvtSm ^yqdt\mkv) (Xpd¶ irwJe) (β−D-{^IvtSm^yqdt\mkv)

{^IvtSmkv

{^IvtSmkv
{^IvtSmkv

Nn{Xw14.8 {^IvtSmknsâ Nm{InI LS\IÄ
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14.1.5 ssUkm¡ssdUpIÄ
PehntÇjW¯nÂ tamtWm km¡ssdUpIfpsS c≠p X³am{XIÄ \ÂIp¶ ]©kmcIfmWv 

ssUkm¡ssdUpIÄ. Cu {]Xn{]hÀ¯\w km[mcWbmbn t\À¸n¨ A¾w AsÃ¦nÂ F³sskw hgn 
Dt¯Pn¸n¡s¸Sp¶p. ssUkm¡ssdUpIfpsS s]mXphmb kq{XhmIyw Cn(H2O)n-1.BWv. ssU 
km¡ssdUpIfnÂ c≠p tamtW km¡ssdUpIsf ss¥t¡mknUn¡v ent¦Pv F¶v hnfn¡p¶ 
HmIvsskUv ent¦Ppambn _Ôn¸n¨ncn¡p¶p. CXv Hcp tamtWmkm¡ssdUnsâ At\madnIv 
ImÀ_¬ asämcp tamtWm km¡ssdUnsâ sslt{UmIvknÂ {Kq¸pambn {]Xn{]hÀ¯n¡p¶Xn\mÂ  
cq]w sImÅp¶p. 

DZmlcWw kpt{Imkv, emIvtSmkv, amÄt«mkv 

kpt{Imkv: tS_nÄ ]©kmc F¶ 
dnbs¸Sp¶ kpt{Imkv BWv [mcmfambn 
ImWs¸Sp¶ ssU km¡ssdUv Icn¼n 
sâ Pyqkv, a[pc¡ng§v F¶nhbnÂ \n¶m 
Wv CXv {][m\ambpw  e`n¡p¶Xv. tX\o¨  
t]mepÅ {]mWnIfnÂ C³hÀt«kv F¶ 
F³sskw D≠v. Cu F³sskw kpt{Imkv 
PehntÇjWw \S¶v ¥qt¡mkv {^IvtSm 
kv an{inXw \ÂIp¶ {]Xn{]hÀ¯\¯n 
\v cmkXzcIambn {]hÀ¯n¡p¶p. hmkv 
Xh¯nÂ tX³ {][m\ambpw ¥qt¡mkv, 
{^IvtSmkv, kpt{Imkv F¶nhbpsS Hcp 

an{inXamWv.
PehntÇjW¯neqsS kpt{Imkv Xpey 
AfhnepÅ ¥qt¡mkv, {^IvtSmkv bqWnäpIÄ \ÂIp¶p.

 →kpt{Imkv C³hÀt«kv ¥qt¡mkv + {^IvtSmkv

kpt{Imkpw (+66.6°) ¥qt¡mkpw (+52.5°) sUIvkvt{Sm sdmt«ädn kwbpà§fmWv. F¶mÂ 

{^IvtSmkv (-92.4°) sethmsdmt«ädnbmWv. kpt{Imknsâ PehntÇjW kab v̄ {]Xn{]hÀ¯\ 

an{inX¯nsâ H]vän¡Â sdmt«j³sUIvkvt{SmbnÂ \n¶v sethmbnte¡v amdp¶p. AXn\mÂ 

kpt{Imkns\ C³hÀ«v jpKÀ (hn]coX ]©kmc) F¶pw hnfn¡s¸Sp¶p.
LS\:

kpt{ImknÂ α-D-¥qt¡mknse C1 β-D-{^IvtSmknse C2 ambn tbmPn¸n¨ncn¡p¶p. C{]
Imcw D≠mIp¶ ss¥t¡mknUnIv _Ô\s¯ α-1,2 ¥t¡mknUnIv _Ô\w F¶p hnfn¡p¶p. 
c≠p ImÀt_mssWÂ ImÀ_WpIfpw (\ntcmIvkoIcW {Kq¸pIÄ) ss¥t¡mknUnIv _Ô\ 
¯nÂ DÄs¸Sp¶Xn\mÂ kpt{Imkv Hcp t\m¬ sdUyqknwKv jpKÀ BWv.
emIvtSmkv: kkvX\nIfpsS ]menÂ 
ImWs¸Sp¶ Hcp ssUkm¡ssdUmWv  
emIvtSmkv. AXn\mÂ CXns\ ]mÂ ]© 
kmc F¶pw hnfn¡p¶p. PehntÇjW 
¯neqsS CXv KmeIvtSmkpw ¥qt¡mkpw 
\ÂIp¶p. ChnsS β-D–KmeIvtSmkv 
β-D–¥qt¡mkv F¶nh Nn{Xw 14.10 Â 
ImWn¨ncn¡p¶Xpt]mse β-1,4 ss¥ 
t¡mknUnIv _Ô\hpambn tbmPn¸n¨n 
cn¡p¶p.BÂUnsslUv ImÀ_¬ ss¥ 
t¡msskUnIv _Ô\¯nÂ DÄs¸Sp 
¶nÃ. AXn\mÂ CXv \ntcmIvkoIcW 
KpWw \ne\nÀ¯p¶p. CXns\ sdUyq 
knwKv jpKÀ (\ntcmIvkoIcW ]© 
kmc) F¶p hnfn¡p¶p. 

(α-D- ¥qt¡mss]dt\mknÂ -β-D-{^IvtSm^yqdt\msskUv)

kpt{Imkv

Nn{Xw 14.9 kpt{Imknsâ LS\ 

(β-D-KmeIvtSm ss]dt\mknÂ-(1�4)  β-D-¥qt¡mss]dt\mkv)

emIvtSmkv

Nn{Xw 14.10 KmeIvtSmknsâ LS\
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amÄt«mkv: thÀXncns¨ 

Sp¡p¶ amÄ«nÂ \n¶mWv  

amÄt«mkv AXnsâ t]cv kzo 

Icn¨Xv. apf¸n¨ _mÀen 

bnÂ \n¶pÅ amÄ«mWv 

amÄt«mknsâ {][m\ Dd 

hnSw. A¶P¯nsâ Zl\

kab v̄ Aantekv F¶ 

F³sskw amÄt«mkv Dev 

]mZn¸n¡p¶p. 

amÄt«mkv X³am{X 

bnÂ c≠v α-D- ¥qt¡mkv  

bqWnäpIÄ D≠v. Cu bqWnäpIÄ α-1,4 ss¥t¡mknUnIv _Ô\¯mÂ tbmPn¸n¨ncn¡p¶p. Hcp  

bqWnänsâ At\madnIv ImÀ_Wn\pw asämcp bqWnänsâ C-4 \pw CSbnÂ Cu _Ô\w D≠mIp¶p. 

kwtbmPn¨ncn¡p¶ c≠v ¥qt¡mkv bqWnäpIfnsem¶nÂ ImÀt_mssWÂ {Kq v̧ DÅXn\mÂ 

sdUyqknwKvjpKÀ (\ntcmIvkoIcW ]©kmc) Bbn {]hÀ¯n¡p¶p. 

14.1.6 t]mfnkm¡ssdUpIÄ:

t]mfnkm¡ssdUpIfnÂ ss¥t¡mknUnIv _Ô\§fmÂ ]ckv]cw _Ôn¸n¨ncn¡p¶ 

[mcmfw tamtWm km¡ssdUv bqWnäpIÄ AS§nbncn¡p¶p. Ch ImÀt_msslt{UäpIfpsS Gähpw  

km[mcWamb cq]amWv. Chbv¡v a[pccpNn CÃm¯Xn\mÂ t]mfnkm¡ssdUpIsf t\m¬ jpKdpIÄ 

(]©kmcbnÃm¯h) F¶p hnfn¡p¶p. Ch tcJobhpw imJIfpÅXpamb irwJem X³am{XIsf 
D≠m¡p¶p. 

LSItamtWm km¡ssdUpIfpsS ASnØm\¯nÂ t]mfnkm¡ssdUpIsf tlmtamt]mfnkm 

¡ssdUpIÄ slätdm t]mfnkm¡ssdUpIÄ F¶v c≠mbn Xcw Xncn¨n«p≠v. tlmtam t]mfnkm¡ 

ssdUpIfnÂ Hcp Xcw tamtWm km¡ssdUpIÄ am{XamWpÅXv. AtX kabw slätdm t]mfnkm¡ 

ssdUpIfnÂ H¶nÂ IqSpXÂ AS§nbncn¡p¶p. DZmlcWw A¶Pw, skÃptemkv, ss¥t¡mP³ 

(tlmtam t]mfnkm¡ssdUpIÄ), ssleqtdmWnIv A¾w, sl¸mdn³ (slätdmt]mfnkm¡ssd 
UpIÄ).

A¶Pw

kky§fnÂ DuÀÖ kw`cW¯n\mbn A¶Pw D]tbmKn¡p¶p. Dcpf¡ng§v, [m\yw, 

tKmX¼v, Acn F¶nhbmWv A¶P¯nsâ DdhnSw. CXv α(1,4) ss¥t¡mknUnIv _Ô\§fmÂ 

tbmPn¸n¨n«pÅ ¥qt¡mkv X³am{XIfmemb _lpeIw (t]mfnaÀ) BWv. A¶Ps¯ shÅ¯nÂ 

ebn¡p¶ Aantemkv, shÅ¯nÂ ebn¡m¯ Aantem s]Ivän³ F¶n§s\ c≠p Awi§fmbn 

thÀXncn¡mw. A¶P¯nÂ 20 % Aantemkpw 80% Aantem s]Ivän\pw AS§nbncn¡p¶p. 

Aantemkv α-(1,4)-ss¥t¡mknUnIv _Ô\§fmÂ tbmPn¸n¨n«pÅ GItZiw 4000 αD 
¥qt¡mkv X³am{XIÄ hsc imJIÄ CÃm¯ irwJeIfmÂ \nÀ½nXamWv. Aantems]Ivän\nÂ 
α(1,4)ss¥t¡mknUnIv _Ô\§fmÂ tbmPn¸n¨n«pÅ GItZiw 10000 ¥qt¡mkv X³am{XIÄ hsc 

AS§nbn«p≠v. IqSmsX tcJob¯nÂ \n¶v imJIfpÅ Hcp irwJebp≠v. {_m©v t]mbnâpIfnÂ 

(imJnX_nµp¡fnÂ) 24 apXÂ 30 hsc ¥qt¡mkv X³am{XIfpsS ]pXnb irwJeIsf α(1,6) 
ss¥t¡mknUnIv _Ô\§Ä tbmPn¸n¡p¶p. AtbmUn³ emb\ntbmSv Aantemkv \oe\ndhpw 

Aantem s]Ivän³ ]À¸nÄ \ndhpw \ÂIp¶p. 

(α-D-¥qt¡mss]dmt\mknÂ-(1�4) α-D-¥qt¡mss]dmt\mkv)
amÄt«mkv

OH

H

Nn{Xw 14.11 amit«mknsâ LS\
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Aantemkv

Aantems]Ivän³

imJ bqWnäv

kvämÀ¨v

Nn{Xw 14.12 A¶P¯nsâ LS\ (Aantemkpw Aantem s]Ivän\pw)

skÃptemkv

kky§fpsS tImi`n¯nbnepÅ Hcp {][m\LSIamWv skÃptemkv. ]cp¯nan¡hmdpw 
ip²amb skÃptemkmWv. PehntÇjW¯nÂ skÃptemkv D-¥qt¡mkv X³am{XIsf \ÂIp¶p. 
skÃptemkv Hcp t\cmb irwJemt]mfnkm¡ssdUv BWv. ¥qt¡mkv X³am{XIsf β(1,4) 
ss¥t¡mknUnIv _Ô\w aqew tbmPn¸n¨ncn¡p¶p. 

OH
H

OHH

OH

CH2OH

H
O

H

OH
H

OHH

OH

CH2OH

H

H

O
H

OO
O
H

OHH

OH

CH2OH

H

H

-D-¥qt¡mkv n
Nn{Xw 14.13 skÃptemknsâ LS\

t]¸À, skÃptemkv \mcpIÄ, dtbm¬ kvt^mSI hkvXp (K¬tIm«¬ skÃptemknsâ ss\t{S 
äUv FÌÀ) F¶nhbpsS \nÀ½mW¯nÂ skÃptemkv hym]Iambn D]tbmKn¡p¶p. a\pjy\v skÃp 
temkv ̀ £Wambn D]tbmKn¡m³ IgnbnÃ. ImcWw \½psS Zl\ hyhØbnÂ skÃptemkns\ Pe 
hntÇjWw sN¿m³ Bhiyamb  F³sskapIÄ (ss¥t¡mknUmkpIÄ AsÃ¦nÂ skÃpemkp 
IÄ) AS§nbn«nÃ.
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ss¥t¡mP³: arK§fpsS kw`cWt]mfn km¡ssdUmWv ss¥t¡mP³ arK§fpsS Icfnepw t]in 

Ifnepw CXv ImWs¸Sp¶p. ss¥t¡mPs\ A\naÂ A¶Pw F¶pw hnfn¡p¶p. PehntÇjW¯nÂ 

CXv ¥qt¡mkv X³am{XIÄ \ÂIp¶p. LS\m]cambn ss¥t¡mP³ IqSpXÂ imJIfpÅ Aantems]

Ivänt\mSv kmayap≠v. ss¥t¡mP\nÂ Hmtcm 8-14 ¥qt¡mkv bqWnäpIfnÂ imJIÄ D≠mIp¶p. Aantem  

s]Ivän\nÂ CXn\v hncp²ambn 24-30 bqWnäpIfnÂ D≠mIp¶p. icoc¯nse AanXamb ¥qt¡mkv 

ss¥t¡mP³ cq]¯nemWv kq£n¡p¶Xv.
14.1.7 ImÀt_msslt{UäpIfpsS {]m[m\yw 

1.	 �kky§fnepw arK§fnepw hym]Iambn ImWs¸Sp¶ ImÀt_msslt{UäpIÄ {][m\

ambpw DuÀÖ t{kmXÊpIfmbpw LS\m]camb t]mfnadpIfmbpw {]hÀ¯n¡p¶p. 
2.	 �ImÀt_msslt{Uäv a\pjyicoc v̄ ss¥t¡mP\mbpw kky§fnÂ A¶Pambpw tiJcn¡ 

s¸Sp¶p. 
3.	 �kkytImikvXc¯nsâ {]mYanI LSIamb skÃptemkv t]mepÅ ImÀt_m sslt{UäpIÄ 

t]¸À, ^ÀWn¨À (acw), XpWnIÄ (tIm«¬) F¶nh \nÀ½n¡m³ D]tbmKn¡¶p.

4.	 �efnXamb ]©kmc ¥qt¡mkv XÂ£W DuÀÖ t{kmXÊmbn {]hÀ¯n¡p¶p. 
5.	 �\yq¢nIv A¾§fpsS LSI§fnsem¶mWv ssdt_mkv ]©kmc. 
6.	 �lbmeptdmtWäv (ss¥t¡mkant\mss¥Im³kv) t]mepÅ t`ZKXn hcp¯nb ImÀt_m 

sslt{UäpIÄ jq A_vtkmÀ _dmbpw eq{_n¡âmbpw {]hÀ¯n¡p¶p. 
14.2 t{]m«o\pIÄ

FÃm PohPme§fnepw [mcmfw AS§nbncn¡p¶ ssPh X³am{XIfmWv t{]m«o\pIÄ {Ko¡v 

hm¡mb t{]m«obkv F¶XnÂ \n¶v DÛhn¨ t{]m«o³ F¶ ]Z¯n\v {]mYanIw AsÃ¦nÂ 

H¶mw Øm\w F¶À°w. Ch PohPme§fpsS {]hÀ¯\ bqWnäpIfmWv. Ch izk\w DÄs¸sS 

tImi¯nsâ FÃm {]hÀ¯\§fnepw DÄs¸Sp¶p. α-Aant\m A¾§fpsS _lpeI§fmWv (t]mfn 

adpIÄ) t{]m«o\pIÄ.
14.2.1 Aant\m A¾§Ä

Aant\m A¾§Ä Hcp Aant\m {Kq¸pw Hcp ImÀt_mIvknenIv BknUv {Kq¸pw AS§nb kwbpà 

§fmWv. t{]m«o³ X³am{XIÄ Aant\m A¾§fmÂ \nÀ½nXamWv. CXns\ Cu ImWp¶s]mXp kq{Xw 
D]tbmKn v̈ {]Xn\n[oIcn¡mw. 

H

R C* COOH

NH2

t{]m«o³ X³am{XIfnÂ 20 α-Aant\m A¾§Ä km[mcWbmbn ImWs¸Sp¶p. Hmtcm Aant\m 
A¾¯n\pw s]mXphmb t]cpw aq¶v A£c tImUpw Hcp A£c tImUpw \ÂInbncn¡p¶p. 
Hcp t{]m«osâ Aant\m A¾{Iaw FgpXpt¼mÄ km[mcWbmbn Hcp A£cw AsÃ¦nÂ aq¶v 
A£ctImUpIÄ D]tbmKn¡p¶p.
14.2.2 α-Aant\m A¾§fpsS hÀ¤oIcWw

	 Aant\m A¾§sf AhbpsS ]mÀiz irwJe F¶dnbs¸Sp¶ R {Kq¸pIfpsS kz`mhs¯ 

ASnØm\am¡n Xcw Xncn¡p¶p. Ahsb A¾, £mc, DZmko\ Aant\m A¾§Ä F¶n§s\ 

Xcw Xncn¡mw. t]mfmÀ, t\m¬ t]mfmÀ (sslt{Umt^m_nIv) Aant\m A¾§Ä F¶pw Chsb 

XcwXncn¡mw. 
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Nn{Xw 14.14 Aant\m A¾§fpsS LS\
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a\pjy\v ka\zbn¸n¡m\pÅ Ignhns\ ASnØm\am¡n Aant\m A¾§sf AhiyAant\m 
A¾§Ä AXy´mt]£nXaÃm¯ Aant\m A¾§Ä F¶v Xcw Xncn¡mw. \ap¡v ka\zbn¸n¡m³ 
Ignbp¶ Aant\m A¾§sf AXy´mt]£nXaÃm¯ Aant\m A¾§Ä (Gly, Ala, Glu, Asp, Gln, 
Asn, Ser, Cys, Tyr & Pro) F¶pw ̀ £W¯neqsS e`n¡p¶hsb AhiyAant\m A¾§Ä F¶pw 
hnfn¡p¶p (Phe, Val, Thr, Trp, Ile, Met, His, Arg, Leu and Lys). Cu] v̄ AhiyA¾§Ä PVT 
TIM HALL F¶ kvacW]Zw D]tbmKn v̈ a\]mTam¡mw.

F¶ncp¶mepw kky, arKt{]m«o\pIfnÂ ̀ qcn`mKhpw Cu 20 Aant\m A¾§fmÂ cq]w sImÅp¶p.  

aäv ]e Aant\m A¾§fpw tImi§fnÂ ImWs¸Sp¶p.  Cu Aant\m A¾§sf t\m¬ t{]m«o³ Aant\m  

A¾§Ä F¶p hnfn¡p¶p. DZmlcWw HmÀWn¯n³, kn{Spsse³ (AtamWnbm bqdnbm Bbn ]cnhÀ 
¯\w sN¿s¸Sp¶ bqdnb N{I¯nse LSI§Ä)

14.2.3 Aant\m A¾§fpsS KpW§Ä 
Aant\m A¾§Ä hÀ® clnXamb Pe¯nÂ ebn¡p¶ ]cÂcq]apÅ Jc§fmWv. Ahbv¡v 

ImÀt_mIvknÂ {Kq¸pw Aant\m {Kq¸pw DÅXn\mÂ AhbpsS KpW§Ä km[mcW Aao\pIfnÂ 
\n¶pw ImÀt_mIvknen¡¾§fnÂ \n¶pw hyXymks¸«ncn¡p¶p. emb\nbpsS pH A\pkcn v̈ 
ImÀt_mIvknÂ {Kq¸n\v Hcp t{]mt«m¬ \jvvSs¸«v s\Käohv NmÀÖv BIm\pw AsÃ¦nÂ Aant\m 
{Kq¸n\v Hcp t{]mt«mWns\ kzoIcn v̈ t]mknäohv NmÀÖv BIm\pw Ignbpw. Hcp \nÀ±njvS pH Â 
Hcp Aant\m A¾¯nsâ s\äv NmÀÖv \nÀhocyamWv. Cu pH s\ sFtkm CeIv{SnIv t]mbnâ v 
F¶p hnfn¡p¶p. sFtkm CeIv{SnIv t]mbnân\papIfnepÅ Hcp pH Â Aant\m A¾¯n\v s\
Käohv NmÀÖpw sFtkm CeIv{Sn¡v t]mbnân\p XmsgbpÅ pH aqey§fnÂ t]mknäohv NmÀÖpw 
e`n¡p¶p.

Peobemb\nbnÂ ImÀt_mIvknÂ {Kq¸nÂ \n¶pw t{]mt«m¬ Hcp Aant\m A¾¯nsâ Aant\m 

{Kq¸nte¡v amäm³ Ignbpw. C{]Imcw Cu c≠p {Kq¸pIfpw hn]coX NmÀÖpIÄ DÅhbmbn¯ocp¶p. 
t]mknäohv, s\Käohv NmÀÖpIÄ D≠mbncp¶n«pw Cu X³am{X \nÀhocyhpw D`b[Àakz`mhw 
(Bwt^m«dnIv) DÅXpamWv. Cu AtbmWpIsf Zzn{[phnX AtbmWpIÄ (kznäÀ AtbmWpIÄ) 
F¶p hnfn¡p¶p. 

+H3N CH

R

COOH

OH-

OH-
+H3N CH

R

COO-

H+

H+
H2N CH

R

COO-

DZmko\ pH
kznäÀ Atbm¬ £mc pHAknUnIv pH

s\äv NmÀÖv  = +1
s\äv NmÀÖv  = 0

(sFtkm CeIv{SnIv t]mbnâv) 

s\äv NmÀÖv  = -1

ss¥ko³ HgnsI asäÃm Aant\m A¾§fnepw IpdªXv Hcp NndmÂ ImÀ_¬ Bäsa¦nepw D≠v, 
AXn\mÂ H]vän¡en BIväohv BWv. Ah D, L Aant\m  A¾§Ä F¶n§s\ c≠p cq]§fnÂ 
\ne\nÂ¡p¶p. F¶ncp¶mepw t{]m«o\pIÄ ka\zbn¸n¡p¶Xn\v PohPme§Ä {][m\ambpw 
L-Aant\m A¾§Ä D]tbmKn¡p¶p. Nne PohnIfnÂ D-Aant\m A¾§fpsS km¶n²yw hfsc 
A]qÀÆambn am{Xta \nco£n¡s¸«n«pÅq. 
14.2.4 s]]vssäUv _Ô\ cq]oIcWw 
Aant\m A¾§Ä s]]vssäUv _Ô\§fmÂ klkwtbmPIXm]cambn tbmPn¸n¨ncn¡p¶p. BZy 
s¯ Aant\m A¾¯nsâ ImÀt_mIvknÂ {Kq v̧ c≠mas¯ Aant\m A¾¯nsâ Aant\m {Kq¸pambn  
{]Xn{]hÀ¯n v̈ Cu Aant\m A¾§Ä¡nSbnÂ Hcp AssaUv _Ô\w \ÂIp¶p. Cu AssaUv 
_Ô\s¯ s]]vssäUv _Ô\w F¶p hnfn¡p¶p. XXv̂ eambp≠mIp¶ kwbpàs¯ ssUs]]v 

ssäUv F¶v hnfn¡p¶p. Cu ssUs]]vssäUnte¡v asämcp Aant\m A¾w tNÀ¡p¶Xv c≠mas¯ 

s]]vssäUv _Ô\amb ss{S s]]vssäUn\v ImcWamIp¶p. A§s\ \ap¡v sS{Sm s]]vssäUv,  
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s]âms]]vssäUv XpS§nbh krjvSn¡m³ Ignbpw. IqSpXÂ Aant\m A¾§Ä Cu coXnbnÂ 
kwtbmPn¸n¨mÂ Hcp t]mfns]]vssäUv e`n¡p¶p. Aant\m A¾§fpsS F®w IpdhmsW¦nÂ 
AXns\ t]mfns]]vssäUv F¶p hnfn¡p¶p. AXnÂ [mcmfw Aant\m A¾§Ä Ds≠¦nÂ (IqSmsX 
Hcp ^wKvj³ D≠v) AXns\ t{]m«o³ F¶p hnfn¡p¶p. 

H2N — CH2 — COOH + H2N — CH — COOH H2N — CH2 — C — N —CH — COOH

OCH3

-H2O

H

ss¥ko³ Aemss\³

s]]vssäUv _Ô\w

ss¥knÂ Aemss\³ - ssU s]]vssäUv

—— ——

CH3

—

s]]vssäUnsâ Aant\mA{Ks¯ N-sSÀan\Â AsÃ¦nÂ Aant\msSÀan\Â F¶pw ImÀt_
mIvkn A{Ks¯ C-sSÀan\Â AsÃ¦nÂ ImÀt_mIvkn sSÀan\Â F¶pw hnfn¡p¶p. s]mXphmbn  
t{]m«o³t{iWnIÄ N-sSÀan\Â apXÂ C-sSÀan\Â hsc FgpXp¶p. ]mÀiz irwJeIÄ 
(R-{Kq¸pIÄ) HgnsIbpÅ Bä§sf {][m\ irwJe AsÃ¦nÂ t]mfns]]vssäUnsâ ]n³ AØn 
(t_¡v t_m¬) F¶phnfn¡p¶p. 
14.2.5 t{]m«o\pIfpsS hÀ¤oIcWw

t{]m«o\pIsf AhbpsS LS\sb ASnØm\am¡n (sam¯¯nepÅ BIrXn) c≠v {][m\ Xc§ 
fmbn Xncn¨ncn¡p¶p. AhX´pab (ss^{_kv) t{]m«o\pIfpw tKmfmImc (t¥m_pemÀ) t{]m«o\pIfpamWv. 
X´pab t{]m«o\pIÄ

X´pab t{]m«o\pIÄ X´p¡Ä¡v kam\amb tcJob X³am{XIfmWv. Ch km[mcWbmbn Pe 
¯nÂ ebn¡m¯hbmWv. Ch ssUkÄss^Uv {_nUvPpIfmepw ZpÀ_e A´ÀX³am{Xm _Ô\ 
§fmepw  tNÀ¯psh¨ncn¡p¶p. t{]m«o\pIsf ]et¸mgpw LS\m]camb t{]m«o\pIfmbn D]
tbmKn¡p¶p. DZmlcWw sIcmän³, sImfmP³ XpS§nbh

tKmfmImc t{]m«o\pIÄ

tKmfmImct{]m«o\pIÄ¡v sam¯¯nepÅ tKmfmIrXn D≠v. t]mfns]]vssäUv irwJeaS§p¶Xv 

aqeamWv tKmfmIrXn D≠mIp¶Xv. Ch km[mcWbmbn Pe¯nÂ ebn¡p¶p. Chbv¡v cmkXzcWw 

(F³sskw) DÄs¸sSbpÅ At\Iw {]hÀ¯\§fp≠v. DZmlcWw atbm t¥m_n³, C³kpen³

Nn{Xw 14.15 (a) X´pab t{]m«o\pIfpsS LS\

Nn{Xw 14.15 (b) tKmfmImc t{]m«o\pIfpsS LS\
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14.2.6 t{]m«o\pIfpsS LS\

t{]m«o\pIÄ Aant\m A¾§fpsS _lpeI§fmWv. AhbpsS {Xnam\ LS\ {][m\ambpw 
Aant\m A¾§fpsS (sdknUyq) {Ias¯ B{ibn¨ncn¡p¶p. Nn{Xw 14.16 Â ImWn¨ncn¡p¶Xp t]mse 
t{]m«o³LS\sb {]mYanI ZznXob, {XnXob, NXpÀ° LS\IÄ F¶v hnfn¡p¶ \mep t{iWn 
Xe§fnÂ hnhcn¡mw

1. t{]m«o\pIfpsS {]mYanI LS\:
Aant\m A¾§Ä s]]vssäUv _Ô\§fneqsS tbmPn¸n¨ncn¡p¶ t]mfns]]vssäUv irwJeIfm 

Wv t{]m«o\pIÄ. t]mfnss]]vssäUv irwJeIfnse Aant\m A¾§fpsS Bt]£nI {IaoIcWs¯ 

t{]m«osâ {]mYanI LS\ F¶v hnfn¡p¶p. sNdnb amä§Ä¡v t]mepw Hcp t{]m«osâ sam¯¯nepÅ  
LS\sbbpw {]hÀ¯\s¯bpw amäm³ IgnhpÅXn\mÂ CXns\ Ipdn¨pÅ Adnhv AXymhiyamWv.

H2N Gly Met Phe Arg Asp COOHCys

2. t{]m«o\pIfpsS ZznXob LS\:
Hcp t]mfns]]vssäUv irwJebnse Aant\m A¾§Ä ImÀt_mssWÂ HmIvknP\pw ( C=O) {]
[m\ irwJebnse AXn\Sp¯pÅ Aao³ ssl{UP\pw (-NH) CSbnÂ ssl{UP³ _Ô\w 
D≠m¡p¶ Xn\mÂ hfsc {IaapÅ cq]§Ä (D]LS\IÄ) D≠mIp¶p. α-slenIvkv, β-aS¡v  
]mfnLS\ (kv{SmâpIÄ) AsÃ¦nÂ joäpIÄ F¶nhbmWv t{]m«o\pIfmÂ D≠m¡s¸Sp¶ Gähpw 
km[mcWamb c≠v D]LS\IÄ. 
α-slenIvkv

α-slenIvkv D]LS\bnÂ Hcp Aant\m A¾¯nsâ ImÀt_mssWÂ HmIvknP³ A©mas¯  
Npänse (n+4 mas¯ sdknUyq) Aant\mssl{UP\pambn (n mas¯ sdknUyq) het¯¡v Xncnbp¶ ]ncn 
bmWn t]mse (slenIvkv) Xncnªv km[yamb FÃm ssl{UP³ _Ô\§fpw t]mfns]]vssäUv  
irwJebnÂ D≠m¡p¶p. sdknUyqIfpsS ]mÀizirwJeIÄ slenIvkn\v ]pd v̄ \o≠p \nÂ¡p¶p. 
Hcp slenIvknsâ Hmtcm Xncnhnepw GItZiw 3.6 sdknUyqIfp≠v, GItZiw 5.4 Ao \ofap≠v 
Aant\m A¾w t{]men³ slen¡Â LS\bnÂ Hcp In¦v DÂ]mZn¸n¡p¶p. AbhnÃm¯ Nm{InI 
LS\ ImcWw ]et¸mgpw CXns\ slenIvkv t{_¡À F¶p hnfn¡p¶p.
β-kv{Smâ v

β-aS¡v ]mfnIÄ NpcpfpIÄ AÃm¯ ]cmamh[n hen¨p\o«nb s]]vssäUv irwJeIfmWv Hcp 
aS¡v ]mfnbpsS {][m\ irwJe ImÀt_mssWÂ  {Kq¸n\pw sXm«Sp¯ aS¡v ]mfnbpsS Aant\m 
{Kq¸n\pw CSbnÂ ssl{UP³ _Ô\w D≠mIp¶Xn\mÂ joäv t]mepÅ LS\ cq]w sImffp¶p. 
Cu {IaoIcWs¯ β-joäpIÄ F¶p ]dbp¶p.

Nn{Xw 14.16 t{]m«o\pIfpsS ZznXob LS\

α-slenIvkv

β-joäv
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3. {XnXob LS\: 
{Xnam\ {IaoIcWw cq]s¸Sp¯p¶Xn\mbn ZznXob LS\mLSI§Ä (α-slenIvkpw & β-joäp 

Ifpw) IqSpXÂ aS¡p¶p. Cu LS\sb s]mfns]]vssäUnsâ  (t{]m«o³) {XnXob LS\ F¶p hnfn¡p¶p.  

Aant\m A¾§fpsS ]mÀiz irwJeIÄ¡nSbnepÅ BIÀjW§fmÂ t{]m«o\pIfpsS {XnXob LS\ 

kpØncamIp¶p. Cu k¼À¡§fnÂ knkväo³ sdknUyqIÄ¡nSbnepÅ ssU kÄss^Uv  

{_nUvPpIÄ, CeIvt{Sm ÌmänIv, sslt{Umt^m_nIv, ssl{UP³ _Ô\§Ä, hm≠À hmÄkv 

BIÀjW§Ä F¶nh DÄs¸Sp¶p. 
4. NXpÀ° LS\ 

Nne t{]m«o\pIÄ H¶nÂ IqSpXÂ t]mfn s]]vssäUv irwJeIfmÂ \nÀ½nXamWv. DZmlcW 

¯n\v HmIvknP³ IS¯p¶ t{]m«o\mb lotamt¥m_n³ \mev t]mfn s]]vssäUv irwJeIÄ DÄs¡m 

Åp¶p. DNA bpsS ]IÀ¸pIÄ \nÀ½n¡p¶ DNA, t]mfnatdkv F³sskan\v ] v̄ t]mfns]]vssäUv 

irwJeIÄ D≠v. Cu t{]m«o\pIfnÂ Hmtcm t]mfns]]vssäUv irwJebpw (D]bqWnäpIÄ) ]ckv]

cw BIÀjn¡s¸SpIbpw NXpÀ°LS\ F¶dnbs¸Sp¶ aÄ«nadnIv LS\ D≠mIpIbpw sN¿p¶p 

{XnXob  LS\Isf kpØncam¡p¶ k¼À¡§Ä NXpÀ° LS\Itfbpw kpØncam¡p¶p.  

Nn{Xw 14.17 t{]m«o³ LS\bpsS \mev AhØIÄ

t{]m«o³ X³am{XbpsS
tImw¹Ivkv

{]mYanI
LS\

ZznXob
LS\

{XnXob
LS\

NXpÀ°LS\

Aant\m A¾w slenIvkpIÄ t]mfns]]vssäUv
irwJeIÄ
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14.2.7 t{]m«o\pIfpsS KpW\mi\w (hnIeoIcWw/Un\mätdj³)

Hmtcm t{]m«o\n\pw X\Xmb Hcp {Xnam\ LS\bp≠v. CXv ssU kÄss^Uv _Ô\w, ssl{UP³ 
_Ô\w, sslt{Umt^m_nIv, CeIvt{SmÌmänIv BIÀjW§Ä t]mepÅ k¼À¡§fmÂ D≠m 
Ip¶p. t{]m«o³ DbÀ¶ Xm]\nebnte¡v hnt[bam¡pItbm bqdnbm t]mepÅ cmkhkvXp¡Ä tNÀ 
¡pItbm pH AtbmWnI hocy¯nÂ hyXnbm\w hcp¯pItbm sN¿pt¼mÄ  Cu k¼À¡§Ä¡v 
AkzØX kw`hn¡p¶p. CXv `mKnIamtbm ]qÀ®amtbm {Xnam\ LS\ \jvSs¸Sp¶Xnte¡v 
\bn¡p¶p. {]mYanI LS\ \jvSs¸SmsX AXnsâ DbÀ¶ {IaLS\ \jvSs¸Sp¶ {]{Inbsb 
KpW\mi\w (Un\mätdj³) F¶p hnfn¡p¶p. Hcp t{]m«o\n\vKpW\mi\w kw`hn¡pt¼mÄ 
AXnsâ ssPhnI {]hÀ¯\hpw \jvSs¸Sp¶p. 

{]mYanILS\ ØncambXn\mÂ Nne t{]m«o\pIfnÂ Cu {]{Inb ]gb]Snbm¡m\mIpw bYmÀ°  
AhkvYIÄ ]p\xØm]n¡pt¼mtgm AsÃ¦nÂ sN]tdmWpIÄ (t{]m«o\pIsf icnbmbn aS¡m³ 
klmbn¡p¶ t{]m«o\pIÄ) F¶ {]tXyI F³sskapIfpsS klmbt¯msStbm CXv kzta[bm 
kw`hn¡mw.DZmlcWw Xm]¯nsâ {]hÀ¯\¯neqsS ap«bpsS shÅbpsS ioXoIcWw 
(tImbKptej³).

Nn{Xw 14.18 t{]m«o\pIfpsS KpW\mi\w

14.2.8 t{]m«o\pIfpsS {]m[m\yw 
t{]m«o\pIÄ PohPme§fpsS {]hÀ¯\]camb bqWnäpIfmWv. H¸w FÃm ssPh {]{Inb 

Ifnepw {][m\ ]¦v hln¡p¶p

1.	 �PohPme§fnÂ kw`hn¡p¶ FÃm ssPh cmk{]hÀ¯\§fpw F³sskapIÄ F¶p 
hnfn¡s¸Sp¶ cmkXzcI t{]m«o\pIfmÂ Dt¯Pn¸n¡s¸Sp¶p. 

2.	 �sIcmän³, sImfmP³ XpS§nb t{]m«o\pIÄ LS\]camb ]n³AØnIfmbn {]hÀ¯n¡p¶p. 
3.	 �tImi¯nse X³am{XIÄ (lotamt¥m_n³) Ahbh§Ä (ssIs\kn\pIÄ) ssIamdp¶Xn 

\pw tImÄ§Ä¡pÅnepw ]pd¯pw X³am{XIfpsS Ne\w \nb{´n¡p¶Xn\pw ({Sm³kv t]mÀ 
«dpIÄ) t{]m«o\pIÄ D]tbmKn¡p¶p. 

4.	 �Bânt_mUnIÄ hnhn[ tcmK§sf sNdp¡m³ icocs¯ klmbn¡p¶p.
5.	 �]e {]hÀ¯\§fpw GtIm]n¸n¡p¶Xn\v t{]m«o\pIsf ktµi hmlIcmbn D]tbmKn 

¡p¶p. C³kpen\pw ¥qt¡mWpw cà¯nse ¥qt¡mknsâ Afhv \nb{´n¡p¶p.
6.	 �Nne knKv\Â X³am{XIfpsS km¶n²yw Is≠¯pIbpw icnbmb {]XnIcWw kPoh 

am¡pIbpw sN¿p¶ dnk]vädpIfmbn t{]m«o\pIÄ {]hÀ¯n¡p¶p. 
7.	 �Ccp¼v (s^dnän³) t]mepÅ teml§Ä kq£n¡m\pw t{]m«o³ D]tbmKn¡p¶p.

Xm]KpW\mi\w      Xm]KpW\mi\w        bm{´nI KpW\mi\w        ehW KpW\mi\w

t\äohv t\äohv t\äohv t\äohv
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14.2.9 F³sskapIÄ: 
\½psS PohtImi§fnÂ [mcmfw ssPh cmk{]hÀ¯\§Ä \S¡p¶p. `£W¯nsâ Zl\ 

hpw AXnÂ\n¶pÅ DuÀÖw tiJcn¡p¶Xpw hnhn[ tImi {]hÀ¯\§Ä¡v Bhiyamb X³am{XI 
fpsS \nÀ½mWhpw A¯cw {]Xn{]hÀ¯\§Ä¡v DZmlcW§fmWv. Cu {]Xn{]hÀ¯\§sfÃmw 
F³sskapIÄ F¶ {]tXyI t{]m«o\pIfmÂ Dt¯Pn¸n¡s¸Sp¶p. Cu ssPh cmkXzcI§Ä 105 sâ 
{Ia¯nÂ {]Xn{]hÀ¯\ \nc¡v XzcnXs¸Sp¯pIbpw Ahsb hfsc \nÀ±njvSw (kv]kn^nIv) B¡pI 
bpw sN¿p¶p. tImi¯n\pÅnÂ \nch[n {]Xn{]hÀ¯\§Ä \S¯m³ A\phZn¡p¶ DbÀ¶ khn 
tijX ]n´pScp¶p. DZmlcW¯n\v ImÀt_mWnIv A¬sslt{Ukv F³sskw ImÀt_mWn¡¾ 
s¯ ImÀ_¬ssU HmIvsskUv, Pew F¶nhbnte¡v ]cnhÀ¯\w sN¿p¶Xv Dt¯Pn¸n¡p¶p. 
kpt{Imkv F³sskw kpt{Imkv PehntÇjWw \S¶v ¥qt¡mkv {^IvtSmkv F¶nh D≠mIp¶ 
{]Xn{]hÀ¯\s¯Dt¯Pn¸n¡p¶p. emIvtäkv F³sskw emIvtämkns\ PehntÇjWw sNbvXv 
AXnsâ LSI§fmb tamtWm km¡ssdUpIÄ, ¥qt¡mkv, KmeIvtämkv F¶nhbm¡n amäp¶p. 

14.2.10 F³sskw {]hÀ¯\¯nsâ {Inbmhn[n:
Hcp {]tXyI ssPh cmk{]hÀ¯\s¯ Dt¯Pn¸n¡p¶ ssPh cmkXzcI§fmWv F³sskap 

IÄ kw{IaW \ne Øncs¸Sp¯p¶XneqsS kPoham¡Â DuÀÖw Ipd¨p sIm≠v Ah {]Xn{]hÀ¯ 
\s¯ Dt¯Pn¸n¡p¶p. Hcp \nÝnX {]Xn{]hÀ¯\¯nÂ F³sskw (E) {]XnØm]\ (k_vkvt{Säv)  
X³am{X (S) ambn D`bZnimcoXnbnÂ _Ôn¸n v̈ F³sskw {]XnØm]\w tImw¹Ivkv DÂ¸mZn¸n¡p 
¶p. Cu L«¯nÂ {]XnØm]\w Dev]¶ambn amdp¶p, F³sskwkzX{´amIp¶p, asämcp {]XnØm 
]\ X³am{Xbpambn _Ôn¸n¡m³ X¿mdmIp¶p. IqSpXÂ hniZamb {Inbmhn[n bqWnäv XI {]Xe ck 
X{´¯nÂ NÀ¨ sNbvXn«p≠v. 

E + S [ES]
{]XnØm]\w F³sskw - k_vkvt{Säv

tImw¹Ivkv
F³sskw

[ES] E+P→

sXämb Xmt¡mÂ
({]XnØm]\w)

Xmt¡mÂ ({]XnØ]\w) 
]q«v (F³sskw)

]q«v (F³sskw) {]hÀ¯\anÃ

icnbmb tNmÀ¨
{]hÀ¯n¡pw

Nn{Xw 14.19 F³sskw {]hÀ¯\¯nsâ {Inbmhn[n (]q«pw Xmt¡mepw amXrI)

14.3 en]nUpIÄ: 
t¢mtdmt^mw, saYt\mÄ XpS§nb ssPh embI§fnÂ ebn¡p¶Xpw Pe¯nÂ ebn¡m¯ 

Xpamb ssPh X³am{XIfmWv en]nUpIÄ. sImgp v̧ F¶À°apÅ ent¸mkv F¶ {Ko¡v hm¡nÂ 
\n¶mWv en]nUv F¶ hm¡v Dcp¯ncnªXv. Ch tImikvXc§fpsS {][m\ LSI§fmWvIqSmsX 
Poh hyhØIÄ¡pÅ DuÀÖ t{kmXÊmbpw {]hÀ¯n¡p¶p. ImÀt_msslt{UäpIÄ/t{]m«o\p 

Ifpambn XmcXays¸Sp¯pt¼mÄ sImgp v̧ 2-3 aS§v DbÀ¶ DuÀÖw \ÂIp¶p.
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14.3.1en]nUpIfpsS hÀ¤oIcWw:
AhbpsS LS\sb ASnØm\am¡n en]nUpIsf efnXamb en]nUpIÄ, kwbpà en]nUpIÄ,  

hypXv ]mZn¸n¨ en]nUpIÄ F¶n§s\ XcwXncn¡mw. am{XaÃ efnXamb en]nUpIsf sImgp¸pIÄ, sagp 
IpIÄ F¶v XcwXncn¡mw. sImgp¸pIÄ \ofapÅ irwJem sImgp¸¾§Ä ¥nktdmfpambpÅ (ss{S ¥nk 
ssdUpIÄ) FkvädpIfmWv. sagpIpIÄ sImgp¸¾§Ä \ofapÅ ÄrwJem tamtWmssl{UnIv BÂ¡ 
tlmfpIfpambpÅ (tX³ sagpIv) FkvädpIfmWv. 

A[nI {Kq¸pIÄ AS§nbncn¡p¶ ¥nktdmfns\m¸w efnXamb sImgp¸¾¯nsâ 
FkvädpIfmWv kwbpà en]nUpIÄ. tbmPn¸n¨ncn¡p¶ {Kq¸pIsf ASnØm\am¡n Ahsb ho≠pw 
t^mkvt^men]nUpIÄ, ss¥t¡men]nUpIÄ, ent¸mt{]m«o\pIÄ F¶n§s\ Xncn¨ncn¡p¶p.  
t^mkv t^men]nUpIfnÂ Hcp t^mkvt^m FkväÀ _Ô\w AS§nbn«p≠v. ss¥t¡men]nUpIfnÂ 
]©kmc X³am{X tbmPn¸n¨ncn¡p¶p. ent¸mt{]m«o\pIÄ t{]m«o\pIfpambpÅ en]nUnsâ 
tImw¹IvkpIfmWv. 

14.3.2 en]nUpIfpsS ssPh imkv{X]camb {]m[m\yw 
1.	 �tImikvXc¯nsâ Ahn`mPyLSIamWv en]nUpIÄ tImi¯nsâ LS\m]camb ka{KX 

bv¡v Ah BhiyamWv. 
2.	 �arK§fnÂ ss{S¥nkssdUpIfpsS {][m\ {]hÀ¯\w DuÀÖtiJcWamWv. ImÀt_mssl 

t{UäpIÄ, t{]m«o\pIÄ F¶nhtb¡mÄ IqSpXÂ DuÀÖw \ÂIp¶p. 
3.	 �PePohnIfnÂ kwc£W IhNambn {]hÀ¯n¡p¶p. 
4.	 �kwtbmPIIebpaS en]nUpIÄ B´cnI Ahbh§Ä¡v kwc£Ww \ÂIp¶p. 
5.	 �sImgp¸nÂ ebn¡p¶ hnäman\pIfpsS BKncWw, IS¯Â F¶nhsb en]nUpIÄ klmbn¡p¶p. 
6.	 �ent]kv t]mepÅ F³sskapIÄ kPoham¡p¶Xn\v Ah AXy´mt]£nXamWv. 
7.	 �sImgp v̧ cmk hn\nab¯nÂ (saämt_mfnkw) en]nUpIÄ FaÂkn^bdmbn {]hÀ¯n¡p¶p.

14.4 PohI§Ä (hnäman\pIÄ): 
\½psS icoc¯n\v \nÀ½n¡m³ Ignbm¯ sNdnb ssPh kwbpà§fmWv PohI§Ä Ch Nne 

{]hÀ¯\§Ä¡v AXymhiyamWv. AXn\mÂ Ah ̀ £W¯neqsS t\SWw. Cu kwbpà§fpsS 
BhiyIX hfsc IqSpXeÃm Hmtcm PohI¯n\pw PohnX hyhØbnÂ Hcp {]tXyI {]hÀ¯\ap≠v.  
IqSpXepw kl F³sskapIfmbn {]hÀ¯n¡p¶p. ImÀt_msslt{UäpIÄ, en]nUpIÄ F¶nhsb 
t¸mse DuÀÖ t{kmXÊpIfmbn {]hÀ¯n¡p¶nÃ,

Bcw`Ime v̄ hnäman\pIsf Aant\m kwbpà§fmbn Xncn¨dnªncp¶p, hnäman³ F¶ t]cv  
hnämÄ Aan\pIÄ F¶XnÂ \n¶v hypXv ]mZn¸n¡s¸«XmWv. km[mcW hfÀ¨bv¡pw \½psS 
BtcmKy ]cn]me\¯n\pw hnäman\pIÄ AXymhiyamWv. 
14.4.1 hnäman\pIfpsS hÀ¤oIcWw 
Pe¯nÂ AsÃ¦nÂ sImgp¸nepÅ hnäman\pIfpsS tebXz¯nsâ ASnØm\¯nÂ c≠p {Kq¸pI 
fmbn Xncn¨ncn¡p¶p.

sImgp¸nÂ ebn¡p¶ PohI§Ä: sImgp¸pÅ `£Ww Ign¡pt¼mÄ Cu hnäman\pIÄ anI¨ 
coXnbnÂ BKncWw sN¿s¸SpIbpw sImgp v̧ IeIfnepw IcfpIfnepw kq£n¡pIbpw sN¿p¶p. 
Cu PohI§Ä Pe¯nÂ ebn¡p¶nÃ. AXn\mÂ Chsb sImgp¸nÂ ebn¡p¶ PohI§Ä F¶p 

hnfn¡p¶p. hnäman³ A, D, E, K F¶nh sImgp¸nÂ ebn¡p¶ hnäman\pIfmWv. 

Pe¯nÂ ebn¡p¶ PohI§Ä: hnäman³ B (B1, B2, B3, B5, B6, B7, B9 and B12)bpw C bpw Pe¯nÂ 
Ffp¸¯nÂ ebn¡p¶p. sImgp¸nÂ ebn¡p¶ hnäman\pIÄ¡v hncp²ambn Ch kq£n¡m³ 
IgnbnÃ. AS§nbncn¡p¶ A[nI hnäman\pIÄ aq{X¯neqsS ]pd´Ås¸Spw. Ah \½psS icoc 
¯nÂ kw`cn¡s¸Sp¶nÃ AXn\mÂ Cu c≠p hnäman\pIfpw ]Xnhmbn \½psS  icoc¯n\v \Â 

IWw. B hnäman\pIfnÂ ImWmXmb kwJyIÄ Hcn¡Â hnäman\pIfmbn IW¡m¡s¸«ncp¶p. 
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F¶mÂ Ct¸mÄ Ah A¯c¯nepÅXmbn IW¡m¡nÃ, Ahbv¡v \ÂInbn«pÅ kwJyIÄ 

Ct¸mÄ hnShpIÄ krjvSn¡p¶p.

]«nI 14.2:  hnäman\pIfpw AhbpsS DdhnS§fpw, {]hÀ¯\§fpw AhbpsS A]

cym]vXXmtcmKhpw

hnäman³ DdhnSw {]hÀ¯\§Ä
A]cym]vXXm 

tcmKw

hnäman³ A 
(sdänt\mÄ)

IcÄ F®, aÕyw, 
Imcäv, ]mÂ, Noc, 
]¸mb, am¼gw t]m 
epÅ ]g§Ä

ImgvNbpw hfÀ¨bpw

\nimÔX, 
sktdm v̂XmÂanb, 
NÀ½¯nsâ 
sIcmänss\
tkj³

hnäman³ B1

(Xbman³) 

boÌv, ]mÂ, [m\y 
§Ä, ]¨ne 
]¨¡dnIÄ, IcÄ, 
]¶nbnd¨n

ss¥t¡menknkv  
{]{InbbnÂ Xbman³ 
ss]tdmt^mkvt^äv 
(TPP) sâ cq]¯nÂ 
kl F³sskw

s_dn s_dn  
s]dns^dÂ  
\mUn£Xw

hnäman³ B2

(dnt_m v̂fmhn³)

tkmbm_o³, ]¨ne, 
]¨¡dnIÄ, boÌv, 
ap«bpsS shÅ¡cp, 
]mÂ, IcÄ, hr¡

sdtUmIvkv {]Xn{]hÀ 
¯\§fnÂ FMN ( v̂fm 
hn³tamtWm \yq¢ntbm 
ssäUv) FAD ( v̂fmhn³ 
AUnss\³ ssU \yq¢n 
tbmssäUv) F¶nh 
bpsS cq]¯nÂ 
klF³sskw 

Iotemknkv 
(hmbnepw 
\m¡nepw Np≠nepw 
D≠mIp¶ ]p®v, 
Np«p s]mÅÂ)

hnäman³ B3

(\nbmkn³)

[m\y§Ä, ]¨ne, 
]¨¡dnIÄ, IcÄ, 
hr¡

sdtUmIvkv {]Xn{]hÀ 
¯\§fnÂ NAD, 
NADP+ F¶nhbpsS 
cq]¯nÂ kl 
F³sskw

s]Ãm{Km, t^mt«m 
sk³knäohv 
Xz¡vtcmKw

hnäman³ B5

(]mtâ¯\n¡¾w)

IqWv, Athm¡mtUm 
(sh®¸gw) ap«bpsS 
aª¡cp, kqcy 
Im´n F®

ImÀt_msslt{Uäv 
t{]m«o³, sImgp v̧ 
F¶nhbpsS saämt_m 
fnk¯nÂ A F¶ kl 
F³ sskansâ `mKw

hfÀ¨bnÃmbva

hnäman³ B6 

(ss]dntUmIvkn³)

Cd¨n, [m\y§Ä,  
]mÂ, ]bdphÀ¤ 
§Ä, ap«

Aant\m A¾saämt_mfn 
k¯nÂ klF³sskw, 
lotamt¥m_n\nÂ loan 
cq]oIcWw

Rc¼p henhv/ 
A]kvamcw

hnäman³ B7

(_tbmUn³) 

IcÄ, hr¡, ]mÂ,  
ap«bpsS Icp, ]¨¡ 
dnIÄ, [m\y§Ä

sImgp¸¾ ssPh \nÀ½m 
W¯nÂ kl 
F³sskw

hnjmZtcmKw, 
apSnsImgn¨nÂ,  
t]in thZ\

hnäman³ B9

(t^mfn¡¾w) 

ap«, Cd¨n, _oävdq«v, 
]¨ne ]¨¡dnIÄ, 
[m\y§Ä, boÌv

\yq¢n¡¾ \nÀ½mWw, 
Nph¸p càtImi§fp 
sS ]qÀ® hfÀ¨

saKmtem_mkvänIv 
A\oanb lotamt¥m 
_n\nÂ Nph p̧ càm 
Wp¡fpsS A`mhw
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hnäman³ DdhnSw {]hÀ¯\§Ä
A]cym]vXXm 

tcmKw

hnäman³ B12

(tIm_meao³) 
ap«, Cd¨n, aÕyw

Aant\m A¾saämt_m 
fnk¯nÂ klF³ 
sskw Nph¸p cà 
tImi§fpsS ]qÀ® 
hfÀ¨

amcIamb hnfÀ¨

hnäman³ C 
(AkvtImÀ_n¡¾w) 

kn{Skv ]g§Ä 
(Hmd©v, \mc§) 
X¡mfn, s\Ãn¡, 
]¨ne]¨¡dnIÄ

BânHmIvknUânÂ 
klF³sskw, 
sImfmP³ \nÀ½mWw

kvIÀhn 
(tamW{khw)

hnäman³ D 
tImteImÂ kns^ 

tdmÄ (D3),
FÀtKmImÂ kns^ 

tdmÄ (D2)

aÕy IcÄ F®, 
]mÂ, ap«bpsS 
Icp, kqcy{]Imi 
hnt[bam¡Â

ImÂknb¯nsâ 
BKncWhpw ]cn]me\
hpw

dn¡ävkv 
(Ip«nIfnÂ) 
HmÌntbm 
amemknb 
(apXnÀ¶hcnÂ)

hnäman³ E
(tSmtIms^tdmÄkv)

]cp¯n hn v̄ F®, 
kqcyIm´n F® 
tKmX¼v XhnsS®, 
kkyF®IÄ

BânHmIvknUâ v

amwkt]inIfpsS 
XfÀ¨ (akv¡pemÀ 
Unkvt{Sm^n) (t]
in _e¡pdhv) 
\yqtdmfPn¡Â 
Unkv̂ wKvj³

hnäman³ K 
(ss^tÃmIznt\m¬  
sa\mIznt\m¬ 

F¶nh)

]¨ne ]¨¡dnIÄ, 
tkmbm_o³ F®, 
X¡mfn

càw I«]nSn¡Â

càwI« ]nSn¡m 
s\Sp¡p¶ kab 
hÀ²\hv, cà 
{kmh tcmK§Ä

14.5 \yq¢nIv A¾§Ä

FÃm PohPme§fpsSbpw {]IrXnkn²amb  kz`mh khntijXIÄ Hcp XeapdbnÂ \n¶v ASp¯ 
Xnte¡v ]Icp¶p. tImi¯nsâ \yq¢nbknse IW§Ä Cu kz`mh khntijXIÄ ]Icm³ ImcW 
amIps¶¶v \nco£n¡s¸«n«p≠v. Ahsbt{ImtamtkmapIÄ F¶p hnfn¡p¶p. Ah t{]m«o\pIfpw  
\yq¢nIv A¾§Ä F¶dnbs¸Sp¶ asämcp Xcw ssPh X³am{XIfpw tNÀ¶XmWv.  {][m\ambpw c≠v  

Xcw \yq¢n¡¾§fp≠v. Ah UnHmIvkn dnt_m\yq¢n¡¾w (DNA) dnt_m\yq¢n¡¾w (RNA). F¶nh 

bmWv Ah FÃm Poh Pme§fnepw P\nXI hnhc§Ä hln¡p¶ X³am{Xm tiJcW§fmWv.

14.5.1 \yq¢n¡¾§fpsS kwLS\bpw LS\bpw

\yq¢n¡¾§Ä \yq¢ntbmssäUpIfpsS ssPh_lpeI§fmWv. DNA bpsSbpw RNA bpsSbpw 
\nb{´nX PehntÇjWw Hcp ss\{SP³ £mcw, Hcp s]tâmkv ]©kmc, t^mkvt^äv {Kq v̧ 

F¶n§s\ aq¶v LSI§Ä \ÂIp¶p. 

ss\{SP³ £mcw

Ch ss\{SP³ AS§nb ssPh kwbpà§fmWv. Ch ]ncnanUn³, ]yqcn³ F¶o c≠v amXr 

kwbpà§fpsS hypXv]¶§fmWv. DNA, RNA F¶nhbv¡v AUnss\³ (A) Kzmss\³ (G) F¶o 
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c≠v {][m\ ]yqcn³ £mc§fp≠v. DNA bnepw RNA, bnepw ]ncnanUn\pIfnsem¶v ssktämkn³ 

(C), BWv. F¶mÂ c≠mas¯ ]ncnanUn³ DNA bnÂ Xbman³ (T) Dw RNA bnÂ bpdmknÂ (U) 
Dw BWv.

N

N
H N

N

NH2

N

N
H N

N
H

NH2

O

N

N N
H

N1

2

3
4

5
6 7

8

9

AUnss\³ Kzmss\³

N

N

H

O

H

O

CH3

ssXan³ (T)

N

N
O

H

NH2

ssktämkn³ (C)

N

N

H

H

O

H H

bqdmknÂ (U)

N

HC
N

CH

CH
C

H

1

2

3
4

5

6

]ncnanUn³

O

H
H

]yqcn³  
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s]tâmkv ]©kmc: 
\yq¢n¡¾§Ä¡v c≠v Xcw s]tâmkpIfp≠v. DNA bpsS BhÀ¯n¨pÅ Un HmIvkn dnt_m 

\yq¢ntbmssäUv bqWnäpIfnÂ 2’-UnHmIvkn-D-dnt_mkpw RNA bpsS dnt_m \yq¢ntbmssäUv 
bqWnäpIfnÂ D-dnt_mkpw AS§nbncn¡p¶p. \yq¢ntbm ssäUpIfnÂ c≠pXcw s]tâmkpIfpw 
AhbpsS β-^yqdt\mkv (AS¨ A©v AwK§fpÅ hfb§Ä) cq]¯nemWv.

OHCH2OH

OH OH

O
4'

2'3'
1'

dnt_mkv

OHCH2OH

OH H

O
4'

2'3'
1'

5' 5'

UnHmIvkndnt_mkv

P

O

OO

O
t^mkvt^äv {Kq¸v

t^mkvt^mdn¡¾w \yq¢ntbmssäUpIÄ¡nSbnÂ t^mkvt^mssU FkväÀ _Ô\w cq]oIcn 
¡p¶p. \yq¢ntbmssäUpIfnÂ AS§nbncn¡p¶ t^mkvt^äv {Kq¸nsâ F®¯nsâ ASnØm\ 
¯nÂ Chsb tamtWm \yq¢ntbmssäUv ssU\yq¢ntbmssäUv, ss{S \yq¢ntbmssäUv F¶n§s\ 

XcwXncn¨ncn¡p¶p.

\yq¢ntbmsskUpIfpw \yq¢ntbmssäUpIfpw: 
t^mkvt^äv {Kq v̧ CÃm¯ X³am{Xsb \ym¢ntbmsskUv F¶p ]dbp¶p. t^mkvt^mdn¡¾¯nsâ 

Hcp X³am{X tNÀ¯mWv \yq¢ntbm sskUnÂ \n¶pw Hcp \yq¢ntbmssäUv \nÀ½n¡p¶Xv. ]©kmc 
bpsS 5’ OH {Kq¸nemWv km[mcWbmbn t^mkvt^mdntej³ kw`hn¡p¶Xv. Hcp \yq¢ntbmssä 
Unsâ 5’ OH {Kq¸n\pw asämcp \yq¢ntbmssäUnsâ 3’ OH {Kq¸n\pw CSbnepÅ t^mkvt^mssU 
FkväÀ _Ô\w hgn \yq¢ntbmssäUpIÄ DNA bnepw RNA bnepw _Ôn¸n¨ncn¡p¶p.

]©kmc  + £mcw

 

t]mfn\yq¢ntbmssäUv
(\yq¢n¡¾w)

\yq¢ntbmsskUv + t^mkvt^äv \yq¢ntbmssäUv

n\yq¢ntbmssäUv

\yq¢ntbmsskUv

14.5.2 DNA bpsS Cc« kvSmâ v slenIvkv LS\

1950 IfpsS XpS¡¯nÂ tdmkmen³Uv {^m¦vfn\pw audokv  
hnÂIn³kpw DNA bpsS LS\ A\mhcWw sN¿m³ X IncW 
hn`wK\w D]tbmKn¨p. DNA X´p¡Ä Hcp khntij hn`wK\ 
amXrI DÂ]mZn¸n¨p. 

tI{µob X BIrXnbnepÅ amXrI Hcp slenIvkns\ 
kqNn¸n¡p¶p. AtXkabw hn`wK\ amXrIbpsS apIfnepw 
XmsgbpapÅ I\¯ Idp¯hnÃpIÄ ASp¡nbncn¡p¶ 

£mc§fpsS Iq¼mcs¯ shfns¸Sp¯p¶p.

Nn{Xw 14.20  DNA  X-IncW 

hn`wK\w
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1953 Â hmSvkWpw {In¡pw DNA bpsS LS\ hniZo 

Icn¡p¶Xv imkv{X¯nse Hcp kp{][m\ kw`hambn 

cp¶p. DNA LS\bpsS Hcp {Xnam\amXrI AhÀ {]kvXm 

hn¨p. CXnÂ c≠v kam´caÃm¯ slen¡Â DNA irw 

JeIÄ Htc A£¯n\v Npäpw Npäs¸«v Hcp heXpssI 

Cc« slenIvkv cq]s¸Sp¯n

H¶nShn«pÅ Un HmIvkndnt_mkv, t^mkvt^äv {Kq¸p 

IfpsS sslt{Um^nenIv t_¡v t_mWpIÄ Cc« 

sslenIvkn\p ]pdt¯¡v NpäpapÅ shÅ¯n\v A`napJo 

Icn¨mWv ImWp¶Xv. c≠p kv{SmâpIfpsSbpw ]yqcn³,  

]ncnanUn³ £mc§Ä Cc« slenIvkn\pÅnÂ Iq¼m 

cambn ASp¡nbncn¡p¶p. AhbpsS sslt{Umt^m_nIv 

hfb LS\IÄ hfsc ASp¯pw \ofapÅ A£¯n\v 

ew_ambpw ImWp¶p. C{]Imcw NmÀÖpÅ t^mkv 

t^äv {Kq¸pIÄ¡nSbnepÅ hnIÀjW§sf Ipdbv 

¡p¶p. c≠p kv{SmâpIfpsS Hm v̂skävv tPmSnbm¡Â 

Uyqs¹Ivknsâ D]cnXe¯nÂ Hcp {][m\ {Kqhpw 

(NmÂ) Hcp sNdnb {Kqhpw krjvSn¡p¶p. 

slenIvknsâ Hmtcm hfhnepw 10.5  
£mctPmUnIfpw (36 Å) ASp¡nbncn¡p¶  
£mc§Ä¡nSbnÂ 3.4 Å Zqchpw Ds≠¶v 
amXrI shfns¸Sp¯n. Hmtcm £mchpw 
FXnÀ kv{SmânepÅ Hcp £mchpambn 
ssl{UP³ _Ô\¯nteÀs¸«v Hcp 
Xe£mctPmUn cq]oIcn¡p¶Xmbn 
AhÀ Is≠¯n. 

AUnss\\pw ssXan\pw X½nÂ c≠p 
ssl{UP³ _Ô\§fpw Kzmss\\pw 
ssktämkn\pw X½nÂ aq¶p ssl{UP³ 
_Ô\§fpw D≠m¡p¶p. hn]coX tPm 
Unbm¡Â Cc« slen¡Â LS\sb  
AØncs¸Sp¯p¶p. Cc« slenIvknse 
c≠p irwJeIfpsS Cu \nÀ±njvS kwtbmP 
\s¯ ]qcI £mc tPmUnbm¡Â F¶p 

ssktämkn³ (C)

]©kmc t^mkvt^äv
t_¡v t_mWpIÄ

k
vs
s
]

d
Â

tI
mb

nÂ

AUnss\³ (A) sXan³ (T)

Kzmss\³ (G) 

Nn{Xw 14.21  DNA  
Cc« slenIvkv

N
N

O

O
H3C

H

N

N N

H
N

N
H H

N
N

O

N

N

N N

N

O

N

H

H

H

H

ssXanUnÂ

AUnss\³

ssktämkn³

Kzmss\³

H-_Ô\§Ä

H-_Ô\§Ä

T = A

C ∫ G

H
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]dbp¶p. DNA Cc« slenIvkv AsÃ¦nÂ Uyqs¹Ivkv c≠p _e§fmÂ ]ckv]cw _Ôn¸n¨ncn¡p¶p, 
a) � ]qcI £mctPmUnIÄ¡nSbnepÅ ssl{UP³ _Ô\w

b)	 £mcASp¡pIÄ¡nSbnepÅ BIÀjWw

DNA kv{SmâpIÄ¡nSbnepÅ ]qcIamWv £mc tPmUnIÄ¡nSbnepÅ ssl{UP³ _Ô\ 
¯n\v ImcWw. F¶mÂ £mc ASp¡pIÄ¡nSbnepÅ BIÀjWw hyàaÃ. F¶mepw Ch Cc« 
slenIvkv LS\bpsS ØncXbnÂ {][m\ ]¦phln¡p¶p.
14.5.3 RNA X³am{XIfpsS Xc§Ä

dnt_m\yq¢n¡¾§Ä DNAbv¡v kam\amWv. tImi§fnÂ DNA tb¡mÄ F«p aS§v A[nI 

AfhnÂ RNA AS§nbn«p≠v. RNA A[nI AfhnÂ ssktäm ¹mk¯nepw Ipdª AfhnÂ \yq¢nb 
knepw ImWs¸Sp¶p. ssktäm¹mk¯nÂ CXv {][m\ambpw dnt_mtkmapIfnepw \yq¢nbÊnÂ \yq¢n 

tbmeknepw ImWs¸Sp¶p. 
RNA X³am{XIsf AhbpsS LS\bpw {]hÀ¯\hpw A\pkcn v̈ aq¶p {][m\ Xc§fmbn 

hÀ¤oIcn¨ncn¡p¶p 
i. dnt_mtkmaÂ RNA (rRNA)         ii. sak©À RNA (mRNA) 
iii. {Sm³kv̂ À RNA (tRNA) 

rRNA
rRNA{][m\ambpw ssktäm¹mk¯nepw dnt_m tkmapIfnepw ImWs¸Sp¶p. AhbnÂ 60% 

RNA bpw 40% t{]m«o\pw AS§nbncn¡p¶p. t{]m«o³ \nÀ½mWw \S¡p¶ sskäpIfmWv dnt_m 

tkmapIÄ. 
tRNA 

FÃm \yq¢n¡¾§tfmSpw XmcXayw sN¿pt¼mÄ Gähpw Ipdª X³am{Xm ̀ mcapÅ X³am{X 

IfmWv tRNA Ah Hscmä irwJebnÂ 73 – 94 \yq¢ntbmssäUpIÄ DÄs¡mÅp¶p. tRNA bpsS {]hÀ 
¯\w Aant\m A¾§sf dnt_mtkmapIfnÂ t{]m«o³ \nÀ½mW sskäpIfnte¡v F¯n¡pI F¶ 

XmWv. 
mRNA 

mRNAhfsc sNdnb AfhnÂ am{Xta DÅq. ChbpsS PohnXImew IpdhmWv. Häs¸« kvt{Sâ v 
DÅhbmWv. DNA kv{SmânÂ \n¶pÅ mRNA bpsS \nÀ½mWs¯ {Sm³kv{In]vj³ F¶p hnfn¡p¶p.  
mRNA t{]m«o³ \nÀ½mW¯n\v DNA bnÂ \n¶v dnt_mtkmapIfnte¡v P\nXI hnhc§Ä IS 
¯p¶p. Cu {]{Inbsb {Sm³kvtej³ F¶p ]dbp¶p. 

]«nI 14.3 DNA bpw RNA bpw X½nepÅ hyXymkw

DNA RNA
CXv {][m\ambpw \yq¢nbkv ssatäm tIm¬ 
{Unb t¢mtdm¹mÌv F¶nhbnÂ ImWs¸Sp¶p

CXv {][m\ambpw ssktäm¹mkw, \yq¢ntbmekv, 
dnt_mtkmapIÄ F¶nhbnÂ ImWs¸Sp¶p.

CXnÂ UnHmIvkndnt_mkv ]©kmc 
AS§nbncn¡p¶p

CXnÂ dnt_mkv ]©kmc AS§nbncn¡p¶p.

£mctPmUn A = T. G ≡ C £mctPmUnr A = U. C ≡ G

Cc« kv{Sâ v X³am{XIfmWv Hä kv{Smâ v X³am{XIfmWv

PohnXImew IqSpXemWv PohnXImew IpdhmWv

ØncXbpÅXmWv £mc¯mÂ Ffp¸¯nÂ 
PehntÇjWw \S¡p¶nÃ

ØncX CÃm¯XmWv £mc¯mÂ Ffp¸¯nÂ  
PehntÇjWw \S¡p¶p.

kzbw ]IÀ¯m³ Ignbpw
kzbw ]IÀ¯m³ IgnbnÃ. CXv DNA Â  
\n¶mWv cq]s¸Sp¶Xv. 
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IqSpXÂ Adnbm³

DNA ^nwKÀ {]nânwKv

]c¼cmKXambn Hcp hyànsb IpäIrXyw \S¡p¶ Øe v̄ \nÀ¯p¶Xn\pÅ Gähpw 

IrXyamb amÀ¤w hnceSbmfw BWv. ]p\ kwtbmP\ DNA kmt¦XnIhnZybpsS hcthmsS 

IqSpXÂ iàamb D]IcWw Ct¸mÄ e`yamWv. DNA ^nwKÀ {]nânwKns\ DNA ssS¸nwKv 

AsÃ¦nÂ DNA s{]mss^enwKv F¶v hnfn¡p¶p. s{]m^kÀ kÀ AeIvsP{^nkn³ 1984 
emWv CXv BZyambn I≠p ]nSn¨Xv. DNA ^nwKÀ {]nâ v Hmtcm hyàn¡pw AZznXobamWv. 

càw, Dan\oÀ, apSn apXembhbnÂ \n¶pÅ km¼nfpIfnÂ \n¶v thÀXncn¡m³ Ignbpw. Cu 

coXn D]tbmKn v̈ \ap¡v a\pjy DNA bnÂ hyànKX hyXnbm\w Is≠¯m\mIpw.
Cu coXnbnÂ thÀXncns¨Sp¯ DNA {]tXyI L«§fnÂ F³sskapIfpsS \nb{´W 

t¯msS apdn¡p¶p. AXnsâ ^eambn hyXykvX \of¯nepÅ DNA iIe§Ä cq]w  

sImÅp¶p. CXv sPÂ CeIvt{Sm t^mdknkv F¶ kmt¦XnIX D]tbmKn v̈ hniIe\w 

sN¿s¸Sp¶p. Cu coXn iIe§sf AhbpsS hep¸s¯ ASnØm\am¡n thÀXncn¡p¶p. 

t»m«nwKv F¶p hnfn¡p¶ kmt¦XnIX D]tbmKn v̈ DNA iIe§Ä AS§nb sPÂ ]n¶oSv 

Hcp ss\tem¬ joänte¡v amäp¶p. XpSÀ¶v iIe§Ä Hmt«mtdUntbm{Km^n¡v hnt[b 

am¡p¶p. AXnÂ Ah DNA t{]m_pIÄ¡v hnt[bamIp¶p. (\nÀ½mW DNA bpsS IjW§Ä  

tdUntbm BIvSohv B¡pIbpw iIe§fpambn _Ôn¸n¡pIbpw sN¿p¶p.) X IncW 

^nenansâ Hcp `mKw ]n¶oSv iIe§fnte¡v FIvkvt]mkv sN¿p¶p. tdUntbm BIväohv 

t{]m_v LSn¸n¨n«pÅ GsX¦nepw Hcp t]mbnânÂ Hcp Ccp≠ ASbmfw D≠m¡p¶p. 

^eambp≠mIp¶ amXrI aäpÅ km¼nfpIfpambn XmcXays¸Sp¯mw. hyànIÄ X½nepÅ 

sNdnb A\p{IahyXymk§sf (km[mcWbmbn Hä £mc tPmUnamä§Ä) ASnØm\

am¡nbpÅXmWv DNA ^nwKÀ{]nânwKv. temIsa¼mSpapÅ tImSXn tIkpIfnÂ Cu coXnIÄ 

\nÀ®mbIamWv.

t{ImtamtkmaÂ DNA
(DZm: kkvs]IvSv 1)

\nb{´Wt¯msS ]nfÀ v̧ 
F³tUm \yq¢nbmkv

DNA iIe§Ä

DNA am
À¡

dp
I
Ä

DNA am
À¡

dp
I
Ä

DNA am
À¡

dp
I
Ä

k
k

vs]
I
vSv 1

k
k

vs]
I
vSv 2

I
pä
h
mf

n

sX
fn
h
v

DNA am
À¡

dp
I
Ä

k
k

vs]
I
vSv 1

k
k

vs]
I
vSv 2

sX
fn
h
v

I
pä
h
mf

n

AKtdmkv sPÂ CeIvt{Smt^mdknkv
(te_Â sN¿m¯) D]tbmKn v̈ iIe§Ä thÀXncn¡pI

tdUntbmte_Â
sN¿s¸« DNA t{]m_v

DNA
{]hÀ¯
\tijn
\in¸n v̈

ss\tem¬
kvXc¯n
te¡v 
amäp¶p

kwib
apÅh
tcmSv 

tNÀ¡Â

X-IncWw
kvXc¯n
te¡v 

sNep¯Â.

Nn{Xw 14.22  DNA ^nwKÀ {]nânwKv
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14.5.4 \yq¢n¡¾§fpsS ssPh {]hÀ¯\§Ä

\yq¢n¡¾§fpsS D]LSI§fmbpÅ ]¦v IqSmsX \yq¢ntbmssäUpIÄ¡v Hmtcm tImi¯nepw 

aäv ]e {]hÀ¯\§fpap≠v,

i. DuÀÖ kwhmln\nIÄ (ATP)

H

H

H

H

OH

CH2

H

H

H
]©kmc

ss\t{SmPo\ykv
£mcw

(AUnss\³)

t^mkvt^äv
{Kq v̧

O-

P

O-

O O

H

H

N

N

NN

N

O

ii. F³sskw tIm^mIvädpIfpsS LSI§Ä (DZmlcWw tImFÂsskw, A, NAD+, FAD)

HS CH2 CH2 CH2 CH2 CH2 CH2

NH2

N C N C O P P

O�

O

O�

O
H H

N

N N

N

H H

O

O

O�

O O�P
OH

1'

2'3'

4'

5'
O OC

H

OH
C

CH3

CH3O O
]mtâm¯\n¡¾w

tImF³sskw A
3'-t^mkvt^m AUnt\mkn³
ssU t^mkvt^äv (3'-P-ADP)

�-saÀIm]vtäm FYnean³

H H

iii. cmksak©dpIÄ (DZmlcWw ssk¢nIv, AMP, cAMP)

O�

3'

5'
CH2

AUnt\mkn³ 3', 5'-Nm{InItamtWm

t^mkvt^äv (Nm{InI AMP; cAMP)

AUnss\³
O

H
H H

OHOO

O

P

H

14.6 lmÀtamWpIÄ

Hcp Snjyphn\mÂ {khn¸n¡p¶ Hcp ssPh ]ZmÀ°amWv (DZm: Hcp s]]vssäUv AsÃ¦nÂ 

Hcp kväntdmbvUv) lmÀtam¬. CXv cà{]hmls¯ ]cnanXs¸Sp¯pIbpw aäv Snjyq¡fnÂ icoc 

imkv{X]camb {]XnIcWs¯ (DZm: hfÀ¨bpw D]m]Nbhpw) t{]cn¸n¡pIbpw sN¿p¶p. CsXmcp 

tImi§Ä¡nSbnepÅ kqN\m (CâÀskÃpemÀ knKv \ÃnwKv) X³am{XbmWv. hmkvXh¯nÂ 
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k¦oÀ®amb Hcp PohnbpsS Hmtcm {]{Inbbpw \nb{´n¡p¶Xv Ht¶m AXne[nItam 

lmÀtamWpIfmWv. DZm: càk½À± ]cn]me\w, cà hym]vXw, CeIvt{Smsseäv, kwXpe\w, 

{`qWP\\w, hni v̧, `£W kz`mhw, Zl\w. tImi§fpsS {]tXyI {Kq¸pIfmb F³tUmss{I³ 

{KÙnIÄ lmÀtamWpIÄ D≠m¡p¶p. ]näyq«dn, ]o\Â, ssXakv, ssXtdmbvUv, A{Uo\Â {KÙnIÄ, 

]m³{Inbmkv F¶nhbmWv {][m\ F³tUmss{I³ {KÙnIÄ IqSmsX ]pcpj³amÀ AhcpsS 

hrjvW§fnepw kv{XoIÄ AhcpsS AÞmib¯nepw lmÀtamWpIsf DÂ¸mZn¸n¡p¶p. cmk]

cambn lmÀtamWpIsf t{]m«o³ (DZm: C³kpen³,  F]ns\{^n³) AsÃ¦nÂ ÌntdmbnUpIÄ (DZm: 

Cukvt{SmP³, B³t{SmP³) F¶v hÀ¤oIcn¡mw. lmÀtamWpIsf Ah{]hÀ¯n¡p¶ Zqc¯n\\p 

kcn v̈ F³tUmss{I³, ]mcmss{I³, Hmt«mss{I³ lmÀtamWpIÄ F¶n§s\ XcwXncn¨ncn¡p¶p. 

F³tUmss{I³ lmÀtamWpIÄ : Ch {khn¡p¶ tImi§fnÂ \n¶v AIsebpÅ 

tImi§fn³taÂ {]hÀ¯n¡p¶p. DZmlcWw : C³kpen\pw F]ns\{^n\pw \mfoclnX 

{KÙnIfnÂ \nÀ½n¡s¸«v cà{]hml¯nÂ ]pd¯p hnSp¶p. 
]mcmss{I³ lmÀtamWpIÄ : Ch{khn¡p¶ tImi§Ä¡v ASp¯pÅ tImi§fn³taÂ 

am{Xw {]hÀ¯n¡p¶p. DZmlcWw CâÀeq¡n³-1 (IL-1)
Hmt«mss{I³ lmÀtamWpIÄ Ch {khn¡p¶ tImi§fn³taÂ {]hÀ¯n¡p¶p DZmlcWw 

t{]m«o³ hfÀ¨mLSIw, CâÀeq¡n³-2 (IL-2).

F³tUmss{I³(a)

F³tUmss{I³
tImi§Ä cà{]hmlw

lmÀtam¬
X³am{XIÄ

SmÀPäv
tImi§Ä

]mcmss{I³(b)

Hmt«mss{I³(c)

Nn{Xw 14.22  F³tUmss{I³ ]mcmss{I³, Hmt«m ss{I³ lmÀtamWpIÄ

icoc¯nse an¡hmdpw FÃmtImi§fpw lmÀtamWn\v hnt[bambmepw Hcp \nÀ±njvS 

lmÀtamWn\mbn Hcp {]tXyI dnk]väÀ DÅ tImi§Ä am{Xta AXnsâ km¶n²yt¯mSv {]Xn 

Icn¡pIbpÅq. AXn\mÂ lmÀtam¬ ktµi§Ä {]tXyIambn A`nkwt_m[\ sN¿p¶p.
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 aqey\nÀ®bw

icnbmb D¯cw XncsªSp¡pI:
1.	 C\n¸dbp¶hbnÂ GXmWv Xew{[phoIcn¡s¸« {]Imis¯ CSt¯¡v Xncn¡p¶Xv? 

(NEET L«w – II)

a) D(+) ¥qt¡mkv	 (b) L(+) ¥qt¡mkv 	 (c)D(-) {^IvtSmkv 	 d) D(+) KmeIvtSmkv

2.	 hn\ymkhpambn _Ôs¸«v \mep BÂtUmkpIfpsS t]cpIfpsS icnbmb {Iaw, (NEET L«w 
– I)1551

a) L-Fdnt{Xmkv, L-{Xntbmkv, L-Fdnt{Xmkv, D-{Xntbmkv 

b)D-{Xntbmkv,D-Fdnt{Xmkv, L-{Xntbmkv, L-Fdnt{Xmkv, 

c)L-Fdnt{Xmkv, L-{Xntbmkv, D-Fdnt{Xmkv, D-{Xntbmkv

d) D-Fdnt{Xmkv, D-{Xntbmkv, L-Fdnt{Xmkv, L-{Xntbmkv

3.	 Xmsg \ÂInbn«pÅhbnÂ \ntcmIvkoIcn¡m¯ ]©kmc GXmWv? (NEET L«w – I)

a)¥qt¡mkv 	 b) kpt{Imkv 	 c) amÄtSmkv	 d) emIvtämkv. 
4.	 ¥qt¡mkv (HCN)  DÂ¸¶w (PehntÇjWw)  DÂ¸¶w (HI + Xm]w)  A,kwbpàw A F¶Xv 

a) sl]vtät\mbn¡¾w 	 b) 2-AtbmtUmslIvtk³ c) sl]vtä³ 	 d) sl]vät\mÄ 
5.	 {]kvXmh\: Pe¯nÂ kpt{Imknsâ Hcp emb\n sUIvkvt{Sm sdmt«ädn BWv. F¶mÂ 

sNdnb tXmXnepÅ sslt{Umt¢mdn¡¾¯nsâ km¶n²y¯nÂ PehntÇjW¯mÂ CXv 
sethmsdmt«ädn Bbn amdp¶p.  (AIIMS)

ImcWw: kpt{Imknsâ PehntÇjWw ¥qt¡mkpw {^IvtSmkpw XpeyAfhnÂ \ÂIp¶p. 

CXnsâ ^eambn {`aW¯nsâ ASbmf¯nÂ amäw \nco£n¡s¸Sp¶p. 

a){]kvXmh\bpw ImcWhpw icnbmWv. ImcWw {]kvXmh\bpsS icnbmb hniZoIcWamWv

b) �{]kvXmh\bpw ImcWhpw icnbmWv. F¶mÂ ImcWw {]kvXmh\bpsS icnbmb 

hniZoIcWaÃ 
c) {]kvXmh\ icnbmWv F¶mÂ ImcWw sXämWv.
d) {]kvXmh\bpw ImcWhpw sXämWv.

6.	 sk³{SÂ tUmKvabpsS X³am{XmP\nXI XXza\pkcn v̈ P\nXI hnhc§Ä {]hln¡p¶ 
{Iaw (NEET Phase – II)

a) Aant\mA¾§Ä  	 t{]m«o³ 	    	 DNA

b) DNA	    ImÀt_msslt{UäpIÄ   	 t{]m«o\pIÄ

c) DNA	    RNA	 	    t{]m«o\pIÄ

d) DNA	    RNA	     ImÀt_msslt{UäpIÄ 
7.	 Hcp t{]m«o\nÂ Aant\m A¾§Ä X½nÂ _Ôn¸n¨ncn¡p¶Xv (NEET L«w – I)

a) s]]vssäUv _Ô\w 		  b) tUäohv _Ô\w 

c) α - ss¥t¡mknUnIv _Ô\w	 d) β - ss¥t¡mknUnIv _Ô\w
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8.	 C\n¸dbp¶hbnÂ ANndmÂ Aant\mA¾w (AIIMS)

a) 2-FYnÂ Aemss\³		 b) 2-saYnÂ ss¥ko³

c) 2-sslt{UmIvknsaYnÂ skdn³	 d) {Sn]vtäm^m³

9.	 RNA bpw DNA bpw kw_Ôn¨ icnbmb {]kvXmh\ bYm{Iaw (NEET L«w – I)

a) �RNA bnse ]©kmc LSIw Hcp Ad_nt\mkv DNA bnse ]©kmcLSIw Hcp dnt_mkv

b) �RNA bnse ]©kmc LSIw 2 Un HmIvkndnt_mkv DNA bnse ]©kmc LSIw Ad_nt\mkv

c) �RNA bnse ]©kmcLSIw Ad_nt\mkv, DNA bnse ]©kmcLSIw 2’-UnHmIvkndnt_mkv

d) �RNA bnse ]©kmcLSIw dnt_mkv DNA bnse ]©kmc LSIw 2’-UnHmIvkndnt_mkv

10.	Aant\m A¾§fpsS Peob emb\nbnÂ IqSpXembn \ne \nÂ¡p¶Xv, 

a) NH2-CH(R)-COOH 		 b) NH2-CH(R)-COO-	

c) H3N
+-CH(R)-COOH	 d) H3N

+-CH(R)-COO-

11.	C\n¸dbp¶hbnÂ GXmWv icocw DÂ¸mZn¸n¡m¯Xv? 

a) DNA	 b) F³sskapIÄ 	 c) lmÀtamWpIÄ	 d) hnäman\pIÄ

12.	{^IvtSmknse sp2, sp3 k¦cW ImÀ_WpIfpsS F®w bYm{Iaw 

a) 1, 4 	 b) 4, 2	 c) 5, 1	 d) 1, 5

13.	hnäman³ B2 F¶v Adnbs¸Sp¶Xv 

a) dnt_m v̂fmhn³	 b) Xbman³	 c) \ntIm«n\ssaUv	 d) ss]dntUmIvkn³

14. DNA bnÂ AS§nbncn¡p¶ ss]dnanUn³ £mc§Ä 

a) ssktämkn³, AUnss\³	 b) ssktämkn³, Kzmss\³ 

c) ssktämkn³, Xbman³	 d) ssktämkn³, bpdmknÂ

15.	C\n¸dbp¶hbnÂ L-skdn³ F¶Xv

a) b) c) d)

16.	 Hcpt{]m«osâ ZznXob LS\ kqNn¸n¡p¶Xv

a) t]mfns]]vssäUv \s«Ãnsâ Øncamb hn\ymkw 

b) sslt{Umt^m_nIv BIÀjWw 

c) α-Aant\m A¾§fpsS {Iaw 

d)  α-slen¡Â \s«Ãv. 
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17.	C\n¸dbp¶hbnÂ GXv hnäman\mWv Pe¯nÂ ebn¡p¶Xv?

a) hnäman³ E 	 b) hnäman³ K	 c) hnäman³ A	 d) hnäman³ B
18.	skÃptemknsâ k¼qÀ® PehntÇjWw \ÂIp¶Xv 

a) L-¥qt¡mkv 	 b) D-{^IvtSmkv 	 c) D-dnt_mkv	 d) D-¥qt¡mkv

19.	C\n¸dbp¶hbnÂ icnbÃm¯ {]kvXmh\?

a) HmhÂ_pan³ F¶Xv ap«bpsS shÅ¡cphnse Hcp efnX `£WtiJcWamWv

b) cà t{]m«o\pIfmb t{Xmw_n³, ss^{_nt\mP³ F¶nh càw I«]nSn¡p¶XnÂ 

DÄs¸Sp¶p 

c) KpW\mi\w (Unt\ätdj³) t{]m«os\ IqSpXÂ kPoham¡p¶p

d) C³kpen³ a\pjy icoc¯nse ]©kmcbpsS Afhv \ne\nÀ¯p¶p. 
20.	¥qt¡mkv Hcp BÂtUmkmWv. ¥qt¡mkv hnt[bamIm¯ {]Xn{]hÀ¯\w C\n¸dbp¶h 

bnÂ GXmWv? 

a) CXvHmIvsskw cq]s¸Sp¶nÃ

b) CXv {KnKmÀUv doPâpambn {]Xn{]hÀ¯n¡p¶nÃ 

c) CXv HmktkmWpIfmbn amdp¶nÃ

d) CXv tSmf³kv doPâns\ \ntcmIvkoIcn¡p¶nÃ  

21.	DNA bpsS Hcp kv{Smânsâ \maw ‘ATGCTTGA’, BbmÂ ]qcIkv{Smânsâ {Iaw 

a) TACGAACT	 b) TCCGAACT	 c) TACGTACT	 d) TACGRAGT
22.	C³kpen³ lmÀtam¬ cmk]cambn Hcp 

a) sImgp v̧        b) kväntdmbnUv          c) t{]m«o³ 	      d) ImÀt_msslt{Uäv

23.	α-D (+) ¥qt¡mkpw β-D (+) ¥qt¡mkpw

a) F]nadpIÄ 		  b) At\madpIÄ

c) C\m³tjymadpIÄ		  d) cq]m´csFtkmadpIÄ

24.	C\n¸dbp¶hbnÂ F]nadpIÄ GXmWv

a) D(+)-¥qt¡mkpw D(+)-KmeIvtSmkpw 	 (b) D(+)-¥qt¡mkpw D(+)-amt¶mkpw

c) (a) bpw (b) bpw AÃ		  (d) (a) bpw (b) bpw

25.	C\n¸dbp¶hbnÂ GXv Aant\m A¾amWv ANndmÂ? 

a) Aemss\³	 b) eyqkn³	 c) t{]msse³	 d) ss¥ko³

{lkz D¯cw tNmZy§Ä

1.	 DNA bpsS tamtWmadpIsf GXv Xc¯nepÅ ent¦PpIÄ X½nÂ _Ôn¸n¡p¶p? 

2.	 t{]m«o\pIfpsS {]mYanI, ZznXob LS\ X½nepÅ hyXymk§Ä \ÂIpI. 

3.	  i) dn¡äv ii) kvIÀhn F¶o A]cym]vXXm tcmK§Ä D≠m¡p¶ hnäman\pIfpsS t]cv \ÂIpI 

4.	 Aemss\sâ kznäÀ Atbm¬ LS\ FgpXpI 
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5.	 DNA bv¡pw RNA bv¡pw X½nepÅ aq¶v hyXymk§Ä \ÂIpI

6.	 s]]vssäUv _Ô\s¯¡pdn v̈ Hcp sNdnb Ipdn v̧ FgpXpI

7.	 lmÀtamWpIÄ¡pwhnäman\pIÄ¡pw X½nepÅ c≠v hyXymk§Ä \ÂIpI 

8.	 t{]m«o\pIfpsS KpW\mi\s¯ Ipdn v̈ Hcp Ipdn v̧ FgpXpI 

9.	 sdUyqknwKv, s\m¬ sdUyqknwKv (\ntcmIvkoIcW \otcmIvkoIcn¡m¯) ]©kmcIÄ Gh? 

10.	ImÀt_msslt{UäpIÄ s]mXpsh H]vän¡en BIvSohv Bbncn¡p¶Xv F´psIm≠v? 

11.	C\n¸dbp¶hsb tamtWm km¡ssdUpIÄ HentKm km¡ssdUpIÄ, t]mfnkm¡ssdUpIÄ 

F¶n§s\ XcwXncn¡pI. 

	 i) A¶Pw (kvämÀ v̈)	 ii) {^IvtSmkv	 iii) kpt{Imkv

	 iv) emIvtSmkv	 iv) amÂt«mkv 

12.	hnäman\pIsf F§s\bmWv hÀ¤oIcn¡p¶Xv 

13.	F´mWv lmÀtamWpIÄ? DZmlcW§Ä \ÂIpI 

14.	ss¥kn³, Aemss\³ F¶nhbnÂ \n¶v e`n¡p¶ FÃm km[yamb ssU s]]vssäUpIfpsSbpw 

LS\ FgpXpI 

15.	F³sskapIÄ \nÀhNn¡pI

16.	α-D (+)  ¥qt¡mss^dt\mknsâ LS\ FgpXpI 

17.	tImi§fnÂ ImWp¶  RNA bpsS hyXykvX Xc§tfh? 

18.	α-helix slenIvknsâ cq]oIcWs¯¡pdn v̈ Ipdns¸gpXpI 

19.	PohPme§fnÂ en]nUpIfpsS {]hÀ¯\§Ä Fs´ms¡bmWv. 

20.	C\n¸dbp¶ ]©kmc, D – ]©kmctbm L – ]©kmctbm?

CHO

HOH

HOH

HOH

CH2 - OH
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]T\e£y§Ä

Cu bqWnäv ]Tn¨tijw hnZymÀ°n 

IÄ¡v 

�� �Huj[w F¶ ]Zhpw Iotam sXdm¸nbpw 

Xncn¨dnbmw

�� �Huj[§sf AhbpsS KpW§fpsS ASn 

Ø\¯nÂ XcwXncn¡mw

�� �Huj[w SmÀsPäv ]ckv]c{]hÀ¯\w 

hnhcn¡mw.

�� �{][m\s¸« Nne Huj[§fpsS hÀ¤§Ä 

NÀ¨ sN¿mw. 

�� �ipNoImcnIfpsS ckX{´w hniZoIcn¡mw

�� �̀ £W¯nepÅ cmkhkvXp¡sf¸än 

hnhcn¡mw

�� �t]mfnaÀ ckX{´¯nse {][m\ ]Z§Ä 

hniZoIcn¡mw. 

�� �{][m\s¸« Nne kn´änIv t]mfnadpIfpsS 

X¿mdm¡Â hniZoIcn¡mw

�� �\½psS \nXyPohnX¯nÂ _lpeI§fp 

sS(t]mfnadpIÄ) {]m[m\yw A`n\µn¡mw

ckX{´w \nXy 

PohnX¯nÂ 

bqWnäv

15

hvfmUnanÀ s{]temKv

s{]m^. hvfmUnanÀ s{]temKv kznkv  

ckX{´Ú\mbncp¶p. 1975 Â ck 

X{´¯n\pÅ t\m_Â k½m\w  

tPm¬ U»yq tIm¬t^mÀ¯ns\m¸w  

Ìocntbm ckX{´¯nse ]T\¯n\v  

]¦n«p. BÂ¡tembnUpIÄ, Bân_ 

tbm«n¡pIÄ, F³sskapIÄ, aäv 

{]IrXnZ¯ kwbpà§Ä F¶nh 

sb¡pdn¨v At±lw hnimeamb Kth 

jWw \S¯n. B[p\nI Ìocntbm 

ckX{´¯nse hnIk\¯n\v At± 

lw \ÂInb kw`mh\bv¡v {]tXyIX 

bp≠v. {]IrXnZ¯ DÂ¸¶§Ä \nÀ 

½n¨ At±lw AUsa³sse³, t_m 

tdmssakn³ A\tembnUpIÄ, dn^m 

ssakn\pIÄ XpS§nb Ìocntbm ck 

X{´¯nse {]iv\§sf¸änbpw Kth 

jWw \S¯n
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BapJw

ckX{´w \½psS PohnX¯nsâ FÃm taJeIsfbpw kv]Àin¡p¶p. \½psS PohnX¯nsâ aq¶v  

ASnØm\ BhiyIXIfmb ̀ £Ww, XpWnIÄ, ]mÀ¸nSw F¶nhsbÃmw  ASnØm\]cambn cmk 

kwbpà§fmWv. hmkvXh¯nÂ  PohnXw Xs¶ ]ckv]c_ÔnXamb cmk{]{InbbpsS k¦oÀ®amb 

Hcp kwhn[m\amWv Cu bqWnänÂ Huj[§Ä, ̀ £W ]ZmÀ°§Ä, ipNoImcnIÄ, _lpeI§Ä 

F¶o taJeIfnse ckX{´w \½Ä ]Tn¡pw.
15.1 Huj[w

""ss{U slÀ_v'' F¶À°w hcp¶ ""t{UmKp'' F¶ {^©v ]Z¯nÂ \n¶mWv {UKv F¶ ]Zw Dcp¯ncn 

ªXv. kzoIÀ¯mhnsâ {]tbmP\¯n\mbn  ̂ nkntbmfPn¡Â knÌ§tfm ]mt¯mfPn¡Â tÌäp 

Itfm ]cnjvIcn¡mt\m ]cyth£Ww sN¿mt\m D]tbmKn¡p¶ Hcp ]ZmÀ°amWv Huj[w. Hcp  

tcmK¯nsâ tcmK \nÀWbw, {]Xntcm[w, tcmKia\w/Bizmkw F¶nhbv¡mbn CXv D]tbmKn¡p¶p.  

t{]m«o\pIÄ t]mepÅ  ØqeX³am{Xm SmÀsPäpIfpambn ]ckv]cw {]hÀ¯n v̈  tcmKia\hpw D]

tbmK{]ZapÅ ssPhnI {]XnIcWhpw \ÂIp¶ Huj[s¯ saUnkn³ (acp¶v) F¶p hnfn¡p¶p. 

acp¶v D]tbmKn¨pÅ Hcp tcmK¯nsâ {]tXyI NnInÕsb IotamsXdm¸n F¶p hnfn¡p¶p. A\p 

tbmPyamb acp¶v F¶Xv hnjclnXhpw ssPh tNÀ¨bpÅXpw ssPh {ZhW hnt[bambXpamWv 

CXn\v ]mÀiz^e§sfm¶pw D≠mIcpXv km[mcWbmbn Ct¸mÄ D]tbmKn¡p¶ an¡ Huj[ X³ 

am{XIÄ¡pw Ipdª km{µXbnÂ apIfnes¯ KpW§fp≠v. F¶ncp¶mepw DbÀ¶ km{µXbnÂ Ah 

]mÀiz^e§Ä D≠m¡pIbpw hnjen]vXamhpIbpw sN¿p¶p. Hcp Huj[¯nsâ  Huj[aqeyw AXn 

sâ NnInÕm kqNnIbpsS ASnØm\¯nemWv IW¡m¡p¶Xv. CXv Hcp Huj[¯nsâ ]camh[n 

kln¡mhp¶ Afhn\pw (AXn\papIfnÂ hnjambn amdp¶p) Gähpw Ipdª tcmKhnapà Afhn\pw  

(CXn\v XmsgbpÅ acp¶v ̂ e{]ZaÃm¯Xv) X½nepÅ A\p]mXambn \nÀhNn¡s¸Sp¶p. NnànÕm  

kqNnIbpsS DbÀ¶ aqeyapÅ Huj[amWv kqc£nXambXv. 
15.1.1 Huj[§fpsS hÀ¤oIcWw: 

Huj[§Ä cmkLS\, Huj[^ew, SmÀsPäv knÌw, {]hÀ¯\e£yw t]mepÅ KpW§fpsS 

ASnØm\¯nÂ hÀ¤oIcn¡mw. Nne s]mXphmb hÀ¤oIcW§sf¡pdn v̈ \½Ä ChnsS NÀ¨ sN¿pw.
cmkLS\bpsS ASnØm\¯nepÅ hÀ¤oIcWw: 

Cu hÀ¤oIcW¯nÂ Hcp s]mXphmb cmkLS\bpÅ Huj[§sf Hscmä {Kq¸mbn 
Xncn¨ncn¡p¶p. DZmlcW¯n\v Bw_nknÃn³, AtamIvknknÃn³, saYnknÃn³, XpS§nbhsbÃmw 
kam\ LS\bpÅhbmWv Ah s]³knen³ F¶ Hscmä {Kq¸mbn Xncn¨ncn¡p¶p. AXpt]mse 
Hm]ntbävkv, ÌntdmbnUpIÄ, ImätImfao\pIÄ XpS§nb aäv {Kq¸pIfpsS acp¶pIfpw \½psS 
]¡ep≠v. kam\amb cmkLS\bpÅ kwbpà§Ä¡v kam\amb cmkKpW§fps≠¶v  
{]Xo£n¡p¶p. F¶ncp¶mepw AhbpsS ssPhnI {]hÀ¯\§Ä FÃmbvt¸mgpw kam\aÃ. 
DZmlcW¯n\v s]³knen³ {Kq¸nse FÃm acp¶pIÄ¡pw Htc ssPhnI {]hÀ¯\ap≠v F¶mÂ 

_mÀ_oäyqtdäpIÄ, ÌntdmbnUpIÄ apXemb {Kq¸pIÄ¡v hyXykvXssPhnI {]hÀ¯\§fp≠v. 

s]³knen³kv

N

S

CH3

CH3

O

OH

H
N

C

O
O

R
H

R {Kq¸v Huj[¯nsâ t]cv

CH2

s]³knen³ 
G

OCH2

s]³knen³ V

CH

NH2

Bw_n 

knÃn³

CH

NH2

OH

AtamIvkn 

knÃn³

H3CO

H3CO

saYnknÃn³
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Huj[ imkv{X{]Xn`mk¯nsâ ASnØm\¯nepÅ hÀ¤oIcWw: 
Cu hÀ¤oIcW¯nÂ kzoIÀ¯mhn\v DÂ¸mZn¸n¡p¶ ssPhimkv{X]camb kzm[o\s¯ 

ASnØm\am¡nbmWvacp¶pIÄ XcwXncn¡p¶Xv DZmlcW¯n\v tcmKImcnIfmb _mIvSocnbIsf 
sImÃm³ IgnhpÅ acp¶pIsf Bân _tbm«n¡pIfmbn Xncn¨ncn¡p¶p. C¯c¯nepÅ {Kq¸nwKv 
Hcp {]tXyI AhØbv¡v (tcmKw) D]tbmKn¡m³ Ignbp¶  acp¶pIfpsS apgph³ \ncbpw \ÂIpw. 
kzoIÀ¯mhnsâ ¢n\n¡Â AhØsb ASnØm\am¡n e`yamb acp¶pIfnÂ \n¶v A\ptbm 
Pyamb Hcp acp¶v tUmIvSÀ {i²m]qÀÆw XncsªSp¡Ww.

DZmlcW§Ä: 
Bân_tbm«nIv acp¶pIÄ : AtamIvknknÃn³, Bw_nknÃn³, sk^nIvknw, sk v̂ t]mtUm 

Ivknw, Fdnt{Xmssakn³ sS{Sm ssk¢n³ apXembh. 
Bânssl¸À sS³kohv acp¶pIÄ: t{]m{]mt\mtemÄ, Asät\mtemÄ, satämt{]mtemÄ 

kIvknt\äv BwtemUn]n³ apXembh

SmÀsPäv knkväs¯ (Huj[¯nsâ {]hÀ¯\w) ASnØm\am¡nbpÅ hÀ¤oIcWw: 
Cu hÀ¤oIcW¯nÂ kzoIÀ¯mhns\ e£yanSp¶ ssPhnI knÌw/{]{Inbsb ASnØm\am¡n 

hÀ¤oIcn¨ncn¡p¶p. Cu hÀ¤oIcWw^mÀat¡mfPn¡Â hÀ¤oIcWt¯¡mÄ IqSpXÂ hninjvS 
ambXmWv. DZmlcW¯n\v Bân_tbm«n¡pIfmb kvs{S]vtämssakn\pw Fdnt{Xmssakn\pw _mIvSo 
cnbIfnse t{]m«o³ kn´knkns\ XSbpp¶p. (SmÀsPäv {]{Inb) Chsb Htc {Kq¸nÂ hÀ¤oIcn¨ncn 
¡p¶p. F¶ncp¶mepw ChbpsS {]hÀ¯\ coXn hyXykvXamWv. kvs{S]vtämssakn³ t{]m«o³ 
kn´knknsâ Bcw`s¯ XSbp¶p. AtXkabw Fdnt{Xmssakn³ ]pXnb Aant\m A¾§Ä t{]m«o 

\nÂ tNÀ¡p¶Xv XSbp¶p. 

{]hÀ¯\sskäns\ ASnØm\am¡nbpÅ hÀ¤oIcWw (X³am{Xm e£y§Ä):
Huj[ X³am{X Huj[e£y§Ä F¶p ]dbs¸Sp¶ F³sskapIÄ, {]Xn{Kmln XpS§nb 

ssPh X³am{XIfpambn ]ckv]cw {]hÀ¯n¡p¶p. acp¶pIÄ _Ôn¡p¶ Huj[SmÀsPänsâ 
ASnØm\¯nÂ Huj[s¯ \ap¡v hÀ¤oIcn¡mw. aäpÅhtbmSv XmcXayw sN¿pt¼mÄ Cu 
hÀ¤oIcWw hfsc IqSpXÂ hninjvSambXmWv. Cu kwbpà§Ä¡v {]hÀ¯\¯nsâ s]mXp 
hmb {Inbmhn[nbp≠v. ImcWw e£yw H¶p Xs¶bmWv.

15.1.2 Huj[ e£y ]ckv]c {]hÀ¯\w: 
\½psS icoc¯nsâ km[mcW {]hÀ¯\¯n\v D]m]Nbw (saämt_mfnkw) (`£W X³am{X 

Isf hn`Pn v̈ AXns\ ATP cq]¯nÂ DuÀÖam¡n amäw sN¿Â, At\Iw  F³sskapIÄ D]tbmKn v̈  
e`n¡mhp¶ X³am{XIfnÂ \n¶v Bhiyamb ssPh X³am{XIfpsS _tbmkn´knkv F¶nhbv¡v  
ImcWamIp¶p) tImi knKv\enwKv ({]Xn{Kmln X³am{XIÄ D]tbmKn v̈ ]cnØnXnbnÂ Fs´¦nepw  
amäw hcp¯pIbpw {]XnIcWw t\Sp¶Xn\v hnhn[ {]{InbIfntebv¡v knáepIÄ Abbv¡pIbpw 
sN¿p¶p) apXemb ssPhcmk {]{InbIÄ AXymhiyamWv. Cu ]Xnhmb {]{InbIsf kq£va 
PohnIÄ, cmkhkvXp¡Ä apXemb GsX¦nepw _mlyLSI§Ä AsÃ¦nÂ knkvä¯nse 
{Ia`wKw (UntkmUÀ) aqew AkzØam¡mw. A¯cw kmlNcy§fnÂ icoc¯nsâ km[mcW 

{]hÀ¯\w ]p\xØm]n¡m³ \ap¡v acp¶pIÄ Ignt¡≠nhcpw. 
Cu Huj[ X³am{XIÄ icoc¯nsâ hnhn[ {]hÀ¯\§Ä¡v ImcWamIp¶ t{]m«o\pIÄ 

en]nUpIÄ apXemb ssPhX³am{XIfpambn ]ckv]cw {]hÀ¯n¡p¶p. DZmlcWambn ssPh 
cmkXzcIambn {]hÀ¯n¡p¶ t{]m«o\pIsf F³sskapIsf¶pw Bibhn\nab kwhn[m\§Ä¡v 
{]m[m\yapÅhsb dnk]vädpIÄ F¶pw hnfn¡p¶p. Huj[w Cu X³am{XIfpambn ]ckv]cw 
{]hÀ¯n¡pIbpw F³sskw {]hÀ¯\w t`ZKXn hcp¯pItbm AsÃ¦nÂ Nne dnk]vädpIsf 
Dt¯Pn¸n¡pItbm ASn¨aÀ¯pItbm sN¿p¶XneqsS km[mcW ssPhcmk{]Xn{]hÀ¯\§Ä 

t`ZKXn hcp¯pIbpw sN¿p¶p.
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F³sskw Huj[ e£y§fmbn: 
FÃmPohPme§fnepw ssPh cmk{]Xn{]hÀ¯\§Ä F³sskapIÄ hgn Dt¯Pn¸n¡s¸ 

Sp¶p. AXn\mÂ Cu F³sskw {]hÀ¯\§Ä knkvä¯nsâ km[mcW {]hÀ¯\¯n\v hfsc 
AXymhiyamWv. AhbpsS km[mcW F³sskw {]hÀ¯\w XSªmÂ  knÌw _m[n¡s¸Spw. ]e  

tcmKImcnIsfbpw sImÃm³ Cu XXzw km[mcWbmbn {]tbmKn¡p¶p. 
F³sskw Dt¯PnX {]Xn{]hÀ¯\§fnÂ kPohsskän\pw k_vkvt{Sän\pw CSbnÂ ImWs¸ 

Sp¶ Aant\m A¾§fnse ssl{UP³ _Ô\w hm≠À hmÄkv_ew XpS§nb ZpÀ_eamb {]Xn{]hÀ 
¯\¯neqsS F³sskansâ kPoh sskänte¡v k_vkvt{Säv X³am{X _Ôn¸n¡p¶psh¶v \½Ä 

CXn\Iw a\Ênem¡nbn«p≠v.
k_vkvt{Sän\p kam\amb PymanXn DÅ Hcp Huj[w \ÂIpt¼mÄ AXv F³sskapambn _Ôn¸n v̈  

AXnsâ {]hÀ¯\s¯ XSbp¶p. asämcpXc¯nÂ ]dªmÂ  acp¶v F³sskw cmkXzcI¯n\v Hcp 
XSÊambn {]hÀ¯n¡p¶p. C¯c¯nepÅ C³ln_nädpIsf ]et¸mgpw aÕc C³ln_nädpIÄ 

F¶pw hnfn¡p¶pp. DZmlcWambn p-Aant\m s_³tkmbn¡¾¯n\v (PABA) LS\m ]cambn kmay 
apÅ Bân_tbm«nIv kÄ^\nessaUv _mIvSocnbbpsS hfÀ¨sb XSbp¶p. t^mfn¡¾w F¶ kp{] 

[m\ kl F³sskw DÂ]mZn¸n¡p¶Xn\v ]e _mIvSocnbIÄ¡pw  PABA BhiyamWv. Bân_tbm 

«nIv kÄ^\nessaUv \ÂIpt¼mÄ PABA s\ t^mfn¡¾am¡namäp¶Xn\pÅ ssPh kn´änIv ]mXbn 

sessU sslt{Um]vsätdmtbäv knt´kv (DHPS) F¶ F³sskan\v CsXmcp aÕcm[njvTnX 
C³ln_nädmbn {]hÀ¯n¡p¶p. CXv t^mfn¡¾¯nsâ Ipdhnte¡v \bn¡p¶p. CXv _mIvSocn 

bbpsS hfÀ¨sb XSÊs¸Sp¯pIbpw HSphnÂ Ahsb \in¸n¡pIbpw sN¿p¶p 

NH2S

O

O

H2N

kÄ^\nessaUv 	

O

HO

N

H

H

p-Aant\ms_³tkmbn¡¾w

Nne F³sskapIfnÂ C³ln_näÀ X³am{X asämcp ss_³UnwKv sskäpambn _Ôn¸n¡p¶p. 
CXv km[mcWbmbn AtemsÌdnIv sskäv F¶v hnfn¡s¸Sp¶p am{XaÃ AXnsâ kPoh sskäv 
PymanXnbnÂ (BIrXn) amäw hcp¯pIbpw sN¿p¶p. XÂ^eambn k_vkvt{Sän\v F³sskapambn 
_Ôn¸n¡m³ IgnbnÃ. C¯c¯nepÅ C³ln_nädpIsf AtemsÌdnIv C³ln_nädpIÄ F¶p 

]dbp¶p. 

NH2S

O

O

H2N

O

HO

N

H

H

Aant\ms_³tkmbn¡¾w

kÄ^\nessaUv

F³sskw

kPoh `mKw
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Huj[e£y§fmb {]Xn{KmlnIÄ:
At\Iw acp¶pIÄ {]Xn{Kmln F¶p hnfn¡s¸Sp¶ Hcp \nÝnX X³am{Xbpambn _Ôn¸n v̈ 

imcocnI^ew D≠m¡p¶p. {]Xn{KmlnIÄ. ̀ qcn`mKhpw tImikvXc§fnÂ hn\ykn¨ncn¡p¶p. {Inbm 
ßI Øm\§Ä kvXc¯n\v shfnbnte¡v XÅn\nÂ¡¯¡ Xc¯nepw tImikvXc¯n\v ]pdt¯¡v  
Xpd¡¯¡ coXnbnepamWv {]Xn{Kmln t{]m«o\pIsf tImi kvXc¯nÂ hn\ykn¨ncn¡p¶Xv. icoc 
¯nÂ c≠v \yqtdmWpIÄ X½ntem \yqtdmWpw t]inIfpw X½ntem ktµi§Ä hn\nabw \S¯p 
¶Xv Nne cmkhkvXp¡fneqsSbmWv cmkktµi hmlIÀ (sIan¡Â sak©dpIÄ) F¶dnbs¸Sp¶ 
C¯cw cmkhkvXp¡Ä tImi¯nte¡v ktµis¯ ssIamdp¶Xn\v ImcWamIp¶p.  hyXykvX cmk 
ktµi hmlIcpambn kwhZn¡p¶ At\I F®w {]Xn{KmlnIÄ icoc¯nep≠v. Cu {]Xn{KmlnIÄ 
Hcp cmkktµihmlIt\mSv hcWmßIX (skeIvSnhnän) ImWn¡p¶p. {]Xn{KmlnØm\t¯¡v  
_Ôn¡pIbpw AXnsâ kzm`mhnI [À½s¯ XSbpIbpw sN¿p¶ Huj[§Ä BâtKmWnÌpIÄ 
F¶dnbs¸Sp¶p. ktµi§sf XSbp¶Xv Bhiyambn hcpt¼mgmWv C¯cw Huj[§Ä D]tbmKn 
¡p¶Xv {]Xn{KmlnIfnte¡v _Ôn¡m³ IgnhpÅ kzm`mhnI ktµi hmlIsc A\pIcn¡p¶ 
Xcw Huj[§fpap≠v. Chsb BKWnkväpIÄ F¶dnbs¸Sp¶p. kzm`mhnI ktµihmlIcpsS 
A`mh¯nemWv C¯cw Huj[§Ä D]tbmK{]ZamIp¶Xv. 

P´ptImiw tImikvXcw

tImikv
Xc¯nsâ 

_mly{]Xew

tImi¯nsâ
DÀhiw

tImikvXc¯nsâ
A´À{]Xew

tImÄkvXc
¯nsâ sNdnb

`mKw (¹mkvakvXcw)

{]Xn{KmlnbpsS
_Ô\`mKw

{]Xn{Kmln
t{]m«o³

tImi¯nsâ
DÄhiw

tImikv
Xc¯nsâ

_mly{]Xew

_Ô\`mKw

cmkktµi
hmlI³

t{]cnX
_ÔnXw

ktµiw

_Ô\ `mKw

tImikvXcw

DZmlcW¯n\v AUnt\mkn³ AUnt\mkn³ {]Xn{KmlnIfpambn _Ôn¸n¡pt¼mÄ AXv Dd¡ 
s¯ t{]cn¸n¡p¶p. AtXkabw BâtKmWnÌv Huj[w I^o³ AUnt\mkn³ {]Xn{Kmlnbpambn 
_Ôn¸n¡pIbpw AXns\ \njv{Inbam¡pIbpw sN¿p¶p CXv Dd¡w Ipdbp¶Xn\v ImcWamIp¶p

thZ\ kwlmcnbmbn D]tbmKn¡p¶ tamÀ^n³ F¶ AtKmWnÌv Huj[w H]ntbmbnUv {]
Xn{KmlnIfpambn _Ôn¸n v̈ Ahsb kPoham¡p¶p. CXv thZ\bv¡v ImcWamIp¶ \yqtdmt{]
t£]nWnIsf ASn¨aÀ¯p¶p. 

an¡ {]Xn{KmlnIfpw NndmÂ BWv. AXn\mÂ Hcp Huj[¯nsâ hyXykvX C\m³tjym 
adpIÄ¡v hyXykvX ^eap≠mIpw
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N

NN

N

H3C

CH3

O

CH3

O

OH

OH

HO

O

N

N

H2N

N N

AUnt\mkn³

hnhn[ hn`mKw Huj[§fpsS NnInÕm {]hÀ¯\§Ä:
Pohimkv{X taJebnse A`nhr²n hnhn[ ssPh {]{InbIsfbpw AhbpsS {Inbmhn[ntbbpw 

hniZambn a\Ênem¡m³ \s½ A\phZn¨p. ]pXnb kpc£nX Imcy£aamb acp¶pIÄ hnIkn¸n 
¡m³ CXv klmbn¨p. DZmlcW¯n\v AknUnän NnInÕn¡m³ \½Ä Aepan\nb¯nsâbpw saáo 
jy¯nsâbpw sslt{UmIvsskUpIÄ t]mepÅ hocyw Ipdª £mc§Ä D]tbmKn¡p¶p. F¶mÂ 
Ch Bamibs¯ £mcam¡pIbpw [mcmfw A¾¯nsâ DXv]mZ\w Bcw`n¡pIbpw sN¿pw. am{X 
aÃ Cu NnInÕ e£W§sf am{Xw ian¸n¡pIbpw ImcWs¯ \nb{´n¡pIbpw sN¿p¶nÃ. Bamib 
`n¯nbnse {]Xn{Kml kPoham¡p¶XneqsS lnÌmssa\pIÄ HCl sâ {khs¯ Dt¯Pn¸n¡p¶p 
sh¶v hniZamb ]T\§Ä shfns¸Sp¯p¶p Cu Is≠¯epIÄ {]Xn{Kmlnsb _Ôn¸n¡pIbpw 
Ahsb \nÀÖoham¡pIbpw sN¿p¶ knsaänUn³, dmWnänUn³ XpS§nb ]pXnb acp¶pIfpsS cq]
IÂ¸\bnte¡v \bn¡p¶p. Cu Huj[§Ä LS\m ]cambn lnÌmssa\pambn  kmayapÅhbmWv 

Cu hn`mK¯nÂ {][m\s¸« NneXcw acp¶pIfpsS NnInÕm {]hÀ¯\w \ap¡v NÀ¨ sN¿mw. 

Huj[§fpsS 

hn`mKw
{]hÀ¯\ coXn Nne Huj[§fpsS cmkLS\

1) a\t£m`ia 
\uj [§Ä 
({Sm³IznssekÀ) 
Ch\yqtdmfPn¡Â 
(\mUohyqlw) 
BIvSohv 

Huj[§fmWv 

i) {][m\ (taPÀ) a\
t£m`ia\uj[§Ä 
lmtems]cntUmÄ, 

t¢mkmss]³

ii) sNdnb (ssa\À) 
a\t£m`ia\uj[ 
§Ä Ubsk]mw  
(hmenbw) AÂ{] 
tkmew

Xet¨mdnse \yqtdm 
{Sm³kvanäÀ tUm]mssa³ 
XSbp¶XneqsS tI{µ  
\mUo hyhØbnÂ  
{]hÀ¯n¡p¶p

k½À±w, DXvIWvT, 
hnjmZw, Dd¡ 
XIcmdpIÄ, 
kvIntkm{^o\nb  
t]mepÅ ISp¯ 
am\knI tcmK§Ä 
F¶nhbv¡pÅ NnInÕ

O

N

Cl

N

hmenbw

N
N

N

Cl

N

AÂ{]tkmew

F

N

O

OH

Cl

lmtems]cntUmÄ
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2) thZ\kwlmcnIÄ 
(A\mÂPknIv)  
(t\m¬ \mÀt¡m«nIv) 
t_m[¯nsâ 
sshIeyap≠m¡msX 

thZ\ Ipdbv¡p¶p. 
i) Bân C³ v̂fmam 
sämdn Huj[§Ä 
DZmlcWw Akäan 
t\ms^³ AsÃ¦nÂ 
]mcmskätamÄ,  
C_pt{]ms^³ 
Bkv{]n³.
ii) Bânss]dänIvkv  
DZmlcWw kmenkn 
teäpIÄ AkssäÂ 
kmenknen¡¾w 
(Bkv]ncn³) 
Akäant\ms^³ 
AsÃ¦nÂ  

]mcmskätamÄ

iii) t\m¬ kväntdmbv 
UÂ Bân C³ v̂fm 

amsämdn Huj[§Ä 
(NSAIDs)
C_pt{]ms^³

Hcp \nÝnX Øe¯pÅ 
tImiPze\ {]XnIcW 
§Ä Ipd¨p sIm≠v Ah 

thZ\ eLqIcn¡p¶p.

D]tbmK§Ä

{lkzIme thZ\m ]cn 
lmc¯n\pw anXamb 
thZ\t]mepÅ XethZ\, 
t]inIfpsS kvs{Sbn³, 
NXhv AsÃ¦nÂ 

kÔnthZ\.
Cu acp¶pIÄ¡v ]\n 
Ipdbv¡Â (Bân 
ss]dänIv), t¹äveäv 
ioXoIcWw XSbÂ 
XpS§nb \nch[n 

^e§fp≠v

Cu KpWw ImcWw 
lrZbmLmXs¯ 
XSbp¶XnÂ Bkv]ncn³ 
D]tbmK{]ZamsW¶v 

Is≠¯p¶p.
sslt]mXemakns\ t{]
cn¸n v̈ t{]mÌm¥m³Un³ 
Xm]\ne hÀ²\hns\ 
Akm[phm¡p¶XneqsS 
]\n Ipdbv¡p¶p

O

O

C

COOH

CH3

AkssäÂ kmenknen¡¾w (Bkv]ncn³)

OH
O

N
H

H3C

]mcmskätamÄ

HOOC

C_pt{]ms^³

3) H]ntbmbnUpIÄ 
(\mÀt¡m«nIv A\mÂ 
sPknIv)

DZmlcW§Ä

tamÀ^n³, tImUo³

thZ\ Hgnhm¡pIbpw 
Dd¡w D≠m¡pIbpw 
sN¿p¶p. Cu 
acp¶pIÄ Bkàn 
Dfhm¡p¶XmWv. 
hnjAfhnÂ Ch 
tImabpw AXy´nIambn 
acWhpw D≠m¡p¶p.

D]tbmK§Ä 
ITn\amb thZ\bpsS 
{lkzIme AsÃ¦nÂ ZoÀ 
LIme Bizmk¯n\mbn  
D]tbmKn¡p¶p. 
ikv{X{Inbm\´cthZ\, 
sSÀan\Â Im³kdnsâ 
thZ\ F¶nhbv¡v {][m\
ambpw D]tbmKn¡p¶p. 

O

HO

H

HO

H

N CH3

tamÀ^n³

O

O

H

HO

H

N CH3

H3C

tImUo³
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4) A\mkvsXänIvkv

i) tem¡Â A\m 

kvsXänIvkv

DZmlcW§Ä 
FkväÀ _Ôn¸n¨ 
tem¡Â A\mkv 

sXänIv 

t{]msIbv³ AssaUv 
_Ôn¸n¨ tem¡Â 
A\mkvsXänIv 

entUmsIbv³

t_m[w \jvSs¸SmsX {]
tbmKn¡p¶ Øe v̄ CXv 
kwthZ\w \jvSs¸ 
Sp¯p¶p s]cns^dÂ 
\mUn X´p¡Ä hgn 
Xet¨mdnte¡v ]Icp¶ 

thZ\sb Ah XSbp¶p

D]tbmK§Ä 
sNdnb ikv{X{Inbm {]
{InbIfnÂ Ch ]et¸mgpw 

D]tbmKn¡mdp≠v.

NH2

O
N

O

t{]msIbv³

CH3

CH3
O

H
N

H2C

N

CH3

CH3

H2
C

entUmsIbv³

ii) sP\dÂ A\mkv 

sXänIvkv

DZmlcWw 
C³{Smhn\ykv sP\
dÂ A\mkv sXänIvkv 

s{]mt¸mt^mÄ

C³lemjWÂ sP\
dÂ A\mkvXänIvkv 

sFtkm v̂fqdm³

tI{µ\mUo hyqls¯ 
_m[n¡p¶XneqsS \nb 
{´nXhpw D`bZnim 
kz`mhapÅXpamb t_m[ 

\jvS¯n\v ImcWamIp¶p

D]tbmK§Ä 
{][m\ ikv{X{Inbm 
coXnIÄ¡mbn Ch ]e 
t¸mgpw D]tbm 

Kn¡mdp≠v.

OH

CH

CH3

CH3
CH

CH3

H3C

s{]mt¸mt^mÄ

5) AâmknUpIÄ

DZmlcWw

anÂ¡v Hm v̂  
saKv\ojy, tkmUnbw 
ss_ImÀ_tWäv, 
ImÂknbw, 
ss_ImÀ_tWäv 
Aepan\nbw 

sslt{UmIvsskUv

dm\nänUn³

skanänUn³

Hsa{]tkmÄ 

dms_{]tkmÄ 

Bamib¯nÂ AknUnän 
D≠m¡p¶ A¾s¯ \nÀ 

hocyam¡p¶p.

D]tbmK§Ä

BknUv dn v̂fIvkv 
aqeap≠mIp¶ s\©v/
sXm≠bpsS `mK v̄ 
(lrZbw s]mÅÂ) 
D≠mIp¶ Fcn¨nÂ 

kwthZ\w Hgnhm¡p¶p. 

Al
OHHO

OH
Aepan\nbw sslt{UmIvsskUv
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6) Bânlnkväman\p 

IÄ

DZmlcW§Ä

skänssdkn³ 
sethmskänssdkn³, 
sUtÉmdmämUn³, 

t{_mws^\ndmssa³

sSÀs^\mUn³

lnkväman³-1  
{]Xn{KmlnIfnÂ  
\n¶v lnkväman³ ]pd¯p 

hcp¶Xns\ XSbp¶p. 

D]tbmK§Ä

AeÀPn^e§fnÂ \n¶v 
Bizmkw \ÂIp¶p

N

N
O

OH
Cl

O

skänssdkn³

7) Bânssat{Im  

_bepIÄ

i) _oäm emIvSwkv

DZmlcW§Ä 
s]³knen\pIÄ, 
B¼nknen³, 
sk^temkv 
t]mdn³kv, ImÀ_s]
s\wkv tamtWm  

_mIvSmapIÄ

_mIvSocnbm 
tImikvXc¯nsâ ssPh 

\nÀ½mWs¯ XSbp¶p 

D]tbmK§Ä 
NÀ½ AWp_m[IÄ, 
sUâÂ AWp_m[IÄ, 
sNhn AWp_m[IÄ, 
izmktImi \mf AWp 
_m[IÄ, \yqtamWnb, 
aq{X\mfnbnse AWp_m 
[IÄ, sKmtWmdnb  
F¶nhbv¡v 
NnInÕn¡m³

N

S

CH3

CH3

O

OH

H
N

C

O
O

R
H

s]³knen\pIÄ

O
O

H
N

NH2

N

S

H

CH3

CH3

O

OH

B¼nknen\pIÄ

ii) amt{ImsseUpIÄ

DZmlcW§Ä

Fdnt{Xmssakn³, 

Aknt{Xmssakn³

_mIvSocnbÂ dnt_m 
tkmapIsf _m[n v̈  
t{]m«o³ DXv]mZ\s¯ 
XSbp¶p. 

DZmlcWw 
izmktImi\mfn 
AWp_m[IÄ, P\t\
{µnbw, sNdpIpSÂ, NÀ½ 
AWp_m[IÄ F¶nh 

NnInÕn¡m³

O

O

OH
HO

O O

O

OH

O

OH

O

O

N

OH

Fdnt{Xmsssakn³
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iii) v̂fqtdmIznt\m 

tem¬kv 

DZmlcW§Ä

¢n\m v̂tfmIvkmkn³,  
knt{]m v̂tfmIvkm 
kn³, sethm v̂tfmIv 

kmkn³

DNA ssKtdkv F¶  
_mIvSocnbm 

F³sskans\ XSbp¶p

D]tbmK§Ä 
aq{X\mfnbnse AWp 
_m[IÄ, NÀ½AWp 
_m[IÄ, izmktImi 
kw_Ôamb AWp_m 
[IÄ (kn\pknänkv, \yq 
tamWnb, t{_mss¦änkv 
F¶nh) knÌnIv ss^ 
t{_mknknse izmk 
tImi kw_Ôamb 
AWp_m[IÄ F¶nh 
NnInÕn¡m³

N

O

HOOC F

N

NH

knt{]m v̂tfmIvkmkn³

iv) sS{Smssk¢n \pIÄ

DZmlcW§Ä

tUmIvknssk¢n³, 
ant\mssk¢n³, 

HmIvknsS{Sm ssk¢n³

_mIvSocnbÂ dnt_mtkm 

ansâ k_vbqWnämb 30S 
sâ ]ckv]c {]hÀ¯\w 
aqew _mIvSocnbÂ  
t{]m«o³ \nÀ½mWs¯ 

XSbp¶p.

D]tbmK§Ä

s]]vänIv AÄkÀtcmKw, 
izmktImi \mfnbnse 
AWp_m[IÄ, tImfd, 
apJ¡pcp hÄKmcnkv 
F¶nhbpsS NnInÕbnÂ 

D]tbmKn¡p¶p.

OH O OH

OH

OH

OH

H

OH

H

O

NH2

O

N

HmIvknsS{Smssk¢n³

v) Aant\mss¥t¡m 

sskUpIÄ

DZmlcW§Ä

Im\mssakn³, 
sPâmankn³,  

\ntbmssakn³

_mIvSocnbÂ dnt_mtkm 

ansâ k_v bqWnämb 30S 
ambn _Ôn¸n¡p¶Xn\mÂ 
t{]m«o\pIÄ \nÀ½n¡p¶ 
XnÂ \n¶v _mIvSocnbsb 

XSbp¶p.

D]tbmK§Ä

{Kmws\Käohv _mIvSo 
cnb aqeap≠mIp¶ 
AWp_m[Isf 
NnInÕn¡m³ D]
tbmKn¡p¶p

O
H2N

O

NH2

O

O

HO H2N

OH

OH

OHOHOH

H2N

HO

Im\mssakn³
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8) Bânsk]vänIvkv

DZmlcW§Ä

ssl{UP³ s]tdmIv  
sskUv, t]mhn 
tUm¬, AtbmUn³, 
s_³kmÂt¡m 

Wnbw t¢mssdUv

kq£vamWp¡fpsS hfÀ¨ 
\nÀ¯pI AsÃ¦nÂ 
aµKXnbnem¡pI.  
Poh\pÅ IeIÄ¡v  
{]mtbmKnIamWv 

D]tbmK§Ä

ikv{X{Inbbnepw 
aäv {]{InbIfnepw 
AWp_m[bv¡pÅ 
km[yX Ipdbv¡p¶Xn\v

t]mhntUm¬þAtbmUn³

9) AWp\min\n

DZmlcW§Ä

t¢mdn³ 
kwbpà§Ä, 
BÂ¡tlmÄ, 
ssl{UP³ s]
tdmIvsskUv

kq£vamWp¡fpsS hfÀ¨ 
\nÀ¯pI AsÃ¦nÂ 
aµKXnbnem¡pI.  
\nÀPoh hkvXp¡fnÂ  
s]mXphmbn D]
tbmKn¡p¶p

O O

H

H

ssl{UP³ s]tdmIvsskUv

10) KÀ`\ntcm[\ 
Huj[§Ä

DZmlcWw

kn´änIv 
Cukvt{SmP³, 
FYnss\Â 
Cukv{SmssUtbmÄ, 
sa³kv{Smt\mÄ

kn´änIv t{]mPÌ 
tdm¬ t\msd¯n³ 
t{Um¬, t\msdYnt\m 
{UÂ

AtÞmXv]mZ\s¯bpw 
_oPk¦e\s¯bpw 
XSbp¶ kn´änIv 
lmÀtamWpIÄ

D]tbmK§Ä

P\\ \nb{´W 
KpfnIIfnÂ D]

tbmKn¡p¶p FYnss\Â Cukv{Sm ssUtbmÄ

15.2	 `£WAUnäohpIÄ: 
]mbv¡v sNbvX (s]mXnª) `£y hkvXp¡fmb _nkvIäv, tNmt¢äv apXembhbpsS IhdnÂ 

A¨Sn¨ncn¡p¶ tNcphIÄ \n§Ä Ft¸msg¦nepw {i²n¨n«pt≠m Ch X¿mdmm¡pt¼mÄ {][m\ 

tNcphIfmb tKmX¼v amhv, `£yF®, ]©kmc, JcmhØbnepÅ ]mÂ XpS§nbhbv¡v ]pdsa 
322, 472E, XpS§nb FaÂkn^bdpIfpw 223 t]mepÅ U v̂I≠ojWdpIfpw D]tbmKn¡p¶Xv  
\n§Ä {i²n¨ncn¡mw. Cu ]ZmÀ°§Ä BhiyamsW¶v \n§Ä IcpXp¶pt≠m? AsX. Cu ]ZmÀ 
°§Ä `£W¯nsâ t]mjIhpw kwthZ\mßIhpw {]mtbmKnIhpamb aqeyw hÀ²n¸n¡p¶p. 
Ah `£W¯nsâ ImessZÀLyw hÀ²n¸n¡p¶p. kzm`mhnIambpw `£W¯nsâ `mKaÃm¯Xpw 
`£W¯nsâ KpW\nehmcw DbÀ¯p¶Xn\mbn tNÀ¡p¶Xpamb ]ZmÀ°§sf `£y 

AUnäohpIÄ F¶p ]dbp¶p.
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15.2.1 `£y AUnäohpIfpsS {][m\ hn`mK§Ä

•	 �kpKÔ kwbpà§Ä 
•	 �̀ £W \nd§Ä

•	 �]cnc£I§Ä

•	 �ØncoImcnIÄ 

•	 �Ir{Xnaa[pcImcnIÄ

•	 �BânHmIvknUâpIÄ

•	 �_^dnwKv ]ZmÀ°§Ä

•	 �PohI§fpw [mXp¡fpw 
`£y AUnäohpIfpsS \³aIÄ:

1.	 �]cnc£I§fpsS D]tbmK§Ä Dev]¶§fpsS tISp]mSpIÄ Ipdbv¡pIbpw ̀ £W¯nsâ 

ImessZÀLyw hÀ²n¸n¡pIbpw sN¿p¶p

2.	 �hnäman\pIfpw [mXp¡fpw tNÀ¡p¶Xv t]mjI¡pdhns\ ]cnlcn¡p¶p 
3.	 �̂ vfmhdnwKv GPâpIÄ `£W¯nsâ kpc`yhmk\ hÀ²n¸n¡p¶p

4.	 �en]nUpIfpsSbpw aäv `£yLSI§fpsSbpw hnjmwiapÅ HmIvkoIcW DÂ]¶§Ä 

D≠mIp¶Xv Bân HmIvknUâpIÄ XSbp¶p 
15.2.2. ]cnc£I§Ä:

kq£vamWp¡fpsS hfÀ¨bmÂ\S¡p¶InWz\w, A¾oIcWw AsÃ¦nÂ ̀ £Ww hnLSn¸n¡Â  
{]{Inbsb kzm[o\n¡phmt\m, apcSn¸n¡phmt\m AsÃ¦nÂ XSÊs¸Sp¯p¶Xnt\m ]cnc£I 
§Ä¡v Ignhp≠v. ssPhA¾§fmb s_³tkmbn¡¾w, tkmÀ_n¡¾w AhbpsS ehW§Ä F¶nh 
[mcmfw IhI§Ä (^wKkpIÄ) boÌv, _mIvSocnbF¶nhbpsS iàamb C³ln_nädpIfmWv. ssl 
t{UmIvkns_³tkmbn¡¾¯nsâ BÂss¡Â FkvädpIÄ Ipdª AknUnän AhØbnÂ hfsc  
^e{]ZamWv. A¨mdpIÄ X¿mdm¡p¶Xn\pw kwc£nX ]¨¡dnIÄ¡pambn ]cnc£Iambn Akän 
¡¾w D]tbmKn¡p¶p. ]pXnb]¨¡dnIÄ¡pw ]g§Ä¡pw tkmUnbw saämkÄss^äv ]cnc£§ 
fmbn D]tbmKn¡p¶p. ]mÂanänIv, sÌdnIv A¾w F¶nhbpsS kpt{Imkv FkvädpIÄ FaÂkn^bdp 
Ifmbn D]tbmKn¡p¶p. IqSmsX Nne ssPh A¾§fpw AhbpsS ehW§fpw ]cnc£I§fmbn 
D]tbmKn¡p¶p. cmk{]{InbIÄ¡v ]pdta `uXnI coXnIfmb Xm] NnInÕ (]mkvässdtkj\pw, 
sÌdnssetkj\pw) XWp¯ NnInÕ (XWp¸n¡epw achn¸n¡epw) DW¡Â, (\nÀÖeoIcWw) 
hnIncWw F¶nh `£Ws¯ kwc£n¡m³ D]tbmKn¡p¶p. 

15.2.3. BânHmIvknUâpIÄ:
`£W¯nsâ HmIvkntUäohv XIÀ¨sb XSbp¶ ]ZmÀ°§fmWv BânHmIvknUâpIÄ. sImgp 

¸pw F®bpw AS§nb `£Ww Ffp¸¯nÂ  HmIvkoIcn¡s¸SpIbpw ZpÀKÔw D≠mIpIbpw  
sN¿p¶p. sImgp¸pIfptSbpw F®IfptSbpw HmIvkoIcWw XSbm³ cmk BHT(_yqss«Â sslt{Um 
Ivkn sSmfyq³) BHA {_yqss«teäUv sslt{UmIvkn A\ntkmÄ F¶nh `£y AUnäohpIfmbn 
tNÀ¡p¶p. Ahsb km[mcWbmbn BânHmIvknUâpIÄ F¶p hnfn¡p¶p. F®IfpsS HmIvko 
IcWw hgn DÂ]mZn¸n¡s¸Sp¶ {^o dmUn¡epIfpambn {]Xn {]hÀ¯n v̈ Cu hkvXp¡Ä HmIvkoIc 
W¯n\v hnt[bamIp¶p. AXphgn ̀ £W¯nsâ HmIvkoIcW¯nsâ irwJem {]Xn{]hÀ¯\w \nÀ 
¯p¶p. kÄ^ÀssUHmIvsskUv, kÄss^äpIÄF¶nhbpw ̀ £y AUnäohpIfmbn D]tbmKn¡p¶p.  
Ch Bânssat{Im_Â GPâpIÄ, Bân HmIvknUâpIÄ, F³sskw C³ln_nädpIÄ F¶nh 
bmbpw {]hÀ¯n¡p¶p. 

15.2.4 ]©kmc {]XnØm\nIÄ:
]©kmc (¥qt¡mkv, kpt{Imkv) t]mse a[pckzmZn\v D]tbmKn¡p¶Xpw F¶mÂ C³kpen³ 

kzm[o\anÃmsX ØncXbmÀ¶Xpamb kwbpà§sf ]©kmc {]XnØm\nIÄ F¶p ]dbp¶p. 

DZm: tkmÀ_ntämÄ, sskentämÄ, am¶ntämÄ. 
15.2.5 Ir{Xna kzoä\nwKv GPâpIÄ:

a[pcapÅ kwthZ\w \ÂIp¶Xpw t]mjImlmc aqeyw (\yq{SnjWÂ aqeyw) CÃm¯tXm 
Aev]w DÅtXm Bb kn´änIv kwbpà§sf Ir{Xna kzoä\nwKv GPâpIÄ F¶p hnfn¡p¶p. 

DZm: km¡dn³, Akv]mÀt«w, kp{Itemkv, Aenämw XpS§nbh. 
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15.3 ipNoImcnIÄ:
tkm¸pIfpw UnäÀPâpIfpw ipNoImcnIfmbn D]tbmKn¡p¶p. cmk]cambn tkm v̧ F¶Xv DbÀ¶  

sImgp¸¾§fpsS tkmUnbw AsÃ¦nÂ s]m«mknbw ehWamWv. BÂss¡Â ssl{UP³ kÄt^äpI 
fpsS AsÃ¦nÂ BÂss¡Â s_³ko³ kÄt^mWn¡¾§fpsS tkmUnbw ehWamWv UnäÀPâ v.
15.3.1 tkm¸pIÄ: 

arK§fpsS sImgp v̧ AsÃ¦nÂ kky F®IfnÂ \n¶mWv tkm¸pIÄ \nÀ½n¡p¶Xv. \o≠ 
irwJem sImgp¸¾§fpsS ¥nkssdÂ  FkvädpIÄ AhbnÂ AS§nbncn¡p¶p. ¥nkssdUpItfmSv 
tkmUnbw sslt{UmIvsskUv emb\n tNÀ v̄ NqSm¡pt¼mÄ Ah tkm¸pw ¥nktdmfpambn amdp¶p. 
kmt¸mWn^nt¡j³ hgn ¥nktdmÄ X¿mdm¡p¶ coXnbnÂ \½Ä CXn\Iw Cu {]hÀ¯\w ]Tn 
¨n«p≠v. {]Xn{]hÀ¯\ an{inX¯nÂ km[mcW D v̧ tNÀ v̄ tkm¸nsâ tebXzw Ipdbv¡s¸Sp¶p. CXv  
Peob emb\nbnÂ \n¶v Ah£n]vXw ]pd´Åm³ klmbn¡p¶p. ]n¶oSv tkm¸nt\mSv BhiyapÅ 
\nd§Ä kpKÔ {Zhy§Ä, Huj[ {]m[m\yapÅ cmkhkvXp¡Ä F¶nh IeÀ¯p¶p.  

sam¯w sImgp¸fhv:
Hcp tkm¸nsâ KpW\nehmcw sam¯w sImgp v̧ {Zhy¯nsâ (TFM aqeyw). ASnØm\¯nÂ IW 

¡m¡p¶p. CXns\ J\nP A¾§fpambn hn`Pn¨Xn\p tijw Hcp km¼nfnÂ \n¶v thÀXncn¡mhp¶ 

sam¯w sImgp v̧  {Zhy¯nsâ Afsh¶v \nÀhNn¡mw. DbÀ¶ TFM aqeyapÅ tkm¸nsâ KpW\nehmcw 

\ÃXmWv. 
BIS am\ZÞa\pkcn v̈ t{KUv-1 tkm¸pIfnÂ 76% an\naw (Gähpw Ipdª) TFM, D≠mbncn¡Ww  

t{KUv-2, 3 F¶nhbv¡v bYm{Iaw 70, 60% , an\naw D≠mbncn¡Ww. ]Xbp≠m¡pI, CuÀ¸w, 
arZpeX, BÂ¡tlmfnÂ ebn¡m¯ ]ZmÀ°§Ä F¶nhbmWv KpW\nehmc¯n\pÅ aäv ]
mcmaoädpIÄ.  

tkm¸nsâ ipNoIcW {]hÀ¯\w:
Hcp tkm v̧ Hcp ipNoImcnbmbn F§s\ {]hÀ¯n¡p¶psh¶v a\Ênem¡m³ tkmUnbw ]mÂ 

antääv F¶ tkm¸ns\ DZmlcWambn \ap¡v ]cnKWn¡mw. tkm¸nsâ ipNoIcW {]hÀ¯\w tkm¸nÂ 
AS§nbncn¡p¶ ImÀt_mIvknteäv AtbmWpIfpsS (]mÂantääv Atbm¬) LS\bpambn t\cn«v 
_Ôs¸«ncn¡p¶p. ]mÂantäänsâ LS\ Cc«{[phXsb ImWn¡p¶p. sslt{UmImÀ_¬ `mKw 
{[phobaÃm¯Xpw (t\m¬t]mfmÀ) ImÀt_mIvknÂ `mKw {[phobhpamWv (t]mfmÀ). 

O

O-

t\m¬ t]mfmÀ `mKw 
sslt{Umt^m_n¡pw t]mfmÀ 
A{Kw sslt{Um^nen¡pw BWv. 
sslt{Umt^m_nIv sslt{UmImÀ_¬ 
`mKw F®Ifnepw  {KokpIfnepw 
ebn¡p¶p. F¶mÂ shÅ¯nÂ 
ebn¡p¶nÃ. sslt{Um^nenIv ImÀt_m 
Ivknteäv {Kq v̧ shÅ¯nÂ 
ebn¡p¶p. XpWnbnse Agp¡n\v 
ImcWw s]mSn]Se§Ä AsÃ¦nÂ ]
än¸nSn¨ncn¡p¶ {Koknsâ km¶n[yamWv. 
XpWnbpsS F®abapÅtXm {Kokv 
DÅtXm Bb `mKt¯¡v tkm v̧ 
tNÀ¡pt¼mÄ tkm¸nsâ sslt{Um 
ImÀ_¬ `mKw {KoknÂ Aenªp 

Na+

Na+

Na+

Na+

Na+

Na+ Na+

Na+

Na+
Na+

Na+

Na+

Na+

Na+

Na+

Na+
Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Na+

Aenªpt]mb tkm¸nsâ
Hmdnbtâj³ Pew {Kokv
CâÀt^knÂ

Agp¡p
IWnIIÄ
{Kokv 
ASp¡nÂ
ImWp¶p.{Kokv

kkvs]³kv
sNbvX {Kokv
IWnIIÄ
{Kokv 
D]cnXe¯nÂ
\n¶v s]m§n
InS¡p¶p.

Pe¯nÂ
ebn¡p¶

A[nI t]mfmÀ
ImÀt_mIv

knteäv A{Kw

Pe¯nÂ
ebn¡m¯

t\m¬t]mfmÀ
sslt{Um
ImÀ_¬

A{Kw

Na+ Na+
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tNcp¶p. s\Käohv NmÀÖpÅ ImÀt_mIvknteäv A{Kw {Kokv D]cnXe¯nÂ 
ZriyamIpw. AtX kabw s\Käohv NmÀÖpÅ ImÀt_mIvknteäv {Kq¸pIÄ shÅ 
¯mÂ iàambn BIÀjn¡s¸Sp¶p. AXn\mÂ anskÂkv F¶p hnfn¡s¸Sp¶ sNdnb kq£va 
XpÅnIÄ (t{Um v̧seäpIÄ) cq]m´s¸Sp¶Xnte¡v \bn¡pIbpw {Kokv Jc]ZmÀ°¯nÂ \n¶pw  
]pd¯p h¶v s]m´n¡nS¡pIbpw sN¿p¶p shÅ¯nÂ IgpIpt¼mÄ {Kokv AXns\m¸w t]mIp¶p. 
XXv̂ eambn XpWn Agp¡nÂ \n¶v apàamhpIbpw t{Um v̧seäpIÄ shÅ¯nÂ IgpIn \o¡w 
sN¿s¸SpIbpw sN¿p¶p. anskÃpIfpsS D]cnXe§sfÃmw s\Käohvv NmÀPv BbXn\mÂ ]ckv]c  
hnIÀjWw \S¡p¶Xn\mÂ Ah kwtbmPn v̈ henb XpÅnIfmbn amdp¶nÃ. Hcp tkm¸nsâ 
ip²oIcW tijn shÅ¯n\pw shÅ¯nÂ ebn¡m¯ {KokpIÄ¡panSbnÂ Hcp FaÂkn 
ss^bnwKv GPâmbn {]hÀ¯n¡m\pÅ {]hWXsb B{ibn¨ncn¡p¶p.

15.3.2 UnäÀsPâpIÄ:
BÂss¡Â ssl{UP³ kÄt^äpIfpsS tkmUnbw ehW§Ä AsÃ¦nÂ ZoÀL irwJem 

BÂss¡Â s_³ko³ kÄt^mWn¡¾§fpsS tkmUnbw ehW§Ä AS§nb DÂ¸¶§fmWv 
kn´änIv UnäÀsPâpIÄ. aq¶p Xcw UnäÀsPâpIÄ D≠v..

UnäÀsPâ v Xcw DZmlcWw

B\tbmWnIv 

UnäÀsPâ v

tkmUnbw emssdÂ kÄt^äv (SLS)

Na+S

O

O

O

O-

ImätbmWnIv 

UnäÀsPâ v

n-slIvkmsUss¡Â ss{SsaYnÂ AtamWnbw t¢mssdUv

N+

Cl-

N,N,N-ss{SsaYnÂ slIvkmsUt¡³ -1- Aao\nbw t¢mssdUv

Atbm¬ clnX 

UnäÀsPâ v

s]âm Fdn{XnssäÂ kväotdäv.

C

O

O

CH2OH

CH2OH

CH2OH

3-sslt{UmIvkn-2,2-_nkv (sslt{UmIvknsaYnÂ) s{]mss¸Â sl]vät\mtbäv

tkm¸pItf¡mÄ UnäÀsPâpIÄ anI¨XmWv, ImcWw Ah ITn\Pe¯nepw A¾ AhØbnÂ 
t]mepw D]tbmKn¡mw; tkm¸pIfpsS ip²oIcW {]hÀ¯\¯n\v kam\amWv UnäÀsPâpIfpsS 
ip²oIcW {]hÀ¯\w.
15.4 _lpeI§Ä

t]mfnaÀ F¶ ]Zw {Ko¡v ]Zamb "t]mfpsadkv' F¶XnÂ \n¶mWv Dcp¯ncnªXv CXnsâ 
AÀ°w At\Iw `mK§Ä AS§nbn«pÅ F¶XmWv. Hcp _lpeI¯nsâ tIm¬kvänäyqj³ 
AXnsâ GIeI§Ä (tamtWmadpIÄ) F¶p hnfn¡s¸Sp¶ LS\m bqWnäpIfpsS ASnØm\¯nÂ 
hniZoIcn¡s¸Sp¶p. _lpeI§fnÂ efnXamb X³am{XIfnÂ \n¶v hypXv]mZn¸n¡s¸« At\
Iw GIeI bqWnäpIÄ AS§nbn«p≠v. DZmlcWambn PVC (t]mfnhnss\Â t¢mssdUv) hnss\Â 
t¢mssdUv GIeI¯nÂ \n¶pw e`n¡p¶ _lpeIamWv. e`yXbpsS DdhnSw, LS\, X³am{Xm_
e§Ä, \nÀ½mW coXn F¶nh ASnØm\am¡n _lpeI§sf XcwXncn¡mw. C\n¸dbp¶ 
tcJmNn{Xw _lpeI§fpsS hyXykvX hÀ¤oIcWw hniZnIcn¡p¶p.
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15.4.1 _lpeI§fpsS hÀ¤oIcWw:
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15.4.2 _lpeIoIcW¯nsâ Xc§Ä 
sNdnb LS\m]camb bqWnäpIÄ AXmbIv GIeI§fnÂ \n¶v hfsc hepXpw DbÀ¶ 

X³am{Xm {Zhyam\apÅhbpamb _lpeI§sf cq]oIcn¡p¶ {]Inbsb _lpeIoIcWw F¶p 

]dbp¶p. _lpeIoIcWw C\n¸dbp¶ c≠v hgnIfneqsS kw`hn¡p¶p 
i.   k¦e\ _lpeIoIcWw AsÃ¦nÂ irwJe hfÀ¨m _lpeIoIcWw

ii.  kwL\\ _lpeIoIcWw AsÃ¦nÂ L« hfÀ¨m _lpeIoIcWw 

k¦e\ _lpeIoIcWw 
A\ptbmPyamb kmlNcy§fnÂ ]e BÂ¡o\pIfpw _lpeIoIcW¯n\v hnt[bamIp¶p.  

irwJe hfÀ¨m{Inbmhn[nbnÂ hfcp¶ irwJebpsS {InbmßI A{Kw GIeI¯nsâ Zzn_Ô\ 
¯neqsS tNÀ¡s¸Sp¶p. {]{InbbnÂ DÄs¸«ncn¡p¶. {InbmßI a[yhÀ¯n (dnbmIvSohv CâÀao 
Unbäv) sb B{ibn v̈ k¦e\ _lpeIoIcWw C\n¸dbp¶ aq¶p {Inbmhn[nIfnÂ GsX¦nepw 

H¶nÂ kw`hn¡p¶p. 

  i.   apà dmUn¡Â _lpeIoIcWw 
 ii.  ImätbmWnIv _lpeIoIcWw 
iii.  B\tbmWnIv _lpeIoIcWw 

apIvX ({^o)dmUn¡Â _lpeIoIcWw 
BÂ¡o\pItfmSv s_³sskÂ s]tdmIvsskUv t]mepÅ {^o dmUn¡Â C\otjyäÀ tNÀ v̄ 

NqSm¡pt¼mÄ Ah _lpeIoIcW {]Xn{]hÀ¯\¯n\v hnt[bamIp¶p. DZmlcW¯n\v, s]
tdmIvsskUv C\ntjyädnsâ km¶n[y¯nÂ kvssädo³ NqSm¡pt¼mÄ _lpeIoIcW¯n\v 

hnt[bambn t]mfn kvssädo³ D≠mIp¶p. {Inbm hn[nbnÂ C\n¸dbp¶ L«§Ä DÄs¸Sp¶p. 
1. Bcw`w {^o dmUn¡ensâ cq]oIcWw 

C O

O

O C

O

C O

O

2
. 2 .

^oss\Â {^odmUn¡Â

+ 2CO2

s_³tkmbnÂ s]tdmIvsskUv

2. kwNcW L«w (t{]m¸tKj³ L«w) 

CH•

kvsädo³ (GIeIw)

C C

H C6H5

H H

C C•

H

H

C6H5

H

^oss\Â {^o dmUn¡Â ØncXbpÅ dmUn¡Â

ØncXbpÅ dmUn¡Â asämcp GIeI X³am{Xsb B{Ian v̈ Hcp ZoÀLamb (\oftadnb) dmUn¡ 
ens\ \ÂIp¶p 

C

H

C•       +

H

C6H5

C6H5

H

C
H

C
H

C6H5

H

CHCH2C6H5 CH2

C6H5

CH

C6H5

hfcp¶ irwJe

GIeIw

CH2 CH( )n

C6H5

••
_lpeI irwJe

Bbnc¡Wn\v GIeI bqWnäpIÄ XpSÀ¨bmbn tNÀ¡p¶XneqsS irwJebpsS hfÀ¨ XpScpw. 
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kam]\w (sSÀant\j³) 
GIeIw \ÂIp¶Xv \nÀ¯pItbm AsÃ¦nÂ c≠v irwJeIÄ Iq«nt¨À¡pItbm HmIvknP³ 

t]mepÅ amen\yw D]tbmKn v̈ {]Xn{]hÀ¯\w \S¯pItbm sN¿p¶XneqsS apIfnepÅ irwJem 
{]Xn{]hÀ¯\w \nÀ¯m\mIpw. 

CH2 CH( )n

C6H5

•2 CH2 CH(
C6H5

CH CH2 )n

C6H5

15.4. 3 Nne {][m\ k¦e\ _lpeI§fpsS X¿mdm¡Â 
1. t]mfn¯o³ 

CXv FYosâ Hcp k¦e\ _lpeIamWv. c≠p Xc¯nepÅ t]mfnF^neo³ D≠v. i) HDPE 
(km{µX IqSnb t]mfn FYneo³) ii) LDPE (km{µX Ipdª t]mfn FYneo³). 

LDPE

CXv FYos\  200  apXÂ 300o �C Xm]\nebnÂ HmIvknP³ cmkXzcI¯ns³d km¶n[y¯nÂ 
NqSm¡n X¿mdm¡p¶p. {]Xn{]hÀ¯\w {^odmUn¡Â {Inbmhn[nsb ASnØm\am¡n \S¡p¶p. 
HmIvknP\nÂ \n¶v cq]w sImÅp¶ s]tdmIvsskUpIÄ Hcp {^odmUn¡Â C\ntjyädmbn {]
hÀ¯n¡p¶p.  

n CH2   =   CH2

o200  - 300 C�

1000 atm
CH2 CH2( )n

t]mfn¯o³ FYo³

CXv tI_nfpIÄ, Ifn¸m«§Ä F¶nh \nÀ½n¡p¶Xn\pÅ C³kptej\mbn D]tbmKn¡p¶p.
HDPE 

373K Xm]\nebnepw 6 apXÂ 7 atm aÀ±¯nepw ko¥À \«m cmkXzcIw TiCl +(C H ) Al
4 2 5 3[ ]  D]

tbmKn v̈ FYneos\ _lpeIoIcW¯n\v hnt[bam¡n HDPE X¿mdm¡p¶p. HDPE bv¡v DbÀ¶ 

km{µXbpw {ZhWm¦hpw D≠v. CXv Ip¸nIÄ, ss] v̧ apXembh \nÀ½n¡p¶Xn\v D]tbmKn¡p¶p,

sS^vtfm¬ X¿mdm¡Â (PTFE)
GIeIw sS{Sm v̂fqtdm FYneo³ BWv. DbÀ¶ aÀ±¯nÂ GIeI¯nt\mSv HmIvknP³ AsÃ 

¦nÂ AtamWnbw s]ÀkÄt^äv tNÀ v̄ NqSm¡pt¼mÄ sS v̂tfm¬ e`n¡p¶p.  

n CF2   =   CF2 CF2 CF2( )n

CXv hkvXp¡Ä¡v BhcWw \ÂIp¶Xn\pw H«n¸nSn¡m¯ {]Xe§fpÅ ]m{X§fpsS \nÀ½mW 

¯n\pw D]tbmKn¡p¶p. 
I. HmÀtem¬ (t]mfnA{Intemss\{SnÂ – PAN) X¿mdm¡Â 

CXv s]tdmIvsskUv C\ntjyäÀ D]tbmKn¨pÅ hnss\Â kbss\Un (A{Intemss\{SnÂ) 

sâ _lpeIoIcWw aptJ\ X¿mdm¡p¶p. 

n (CH2 = CH)

CN

s]tdmIv
sskUpIÄ 

CH2 CH( )n

CN

PANs{]m]vþ2þCu³ss\{SnÂ

I¼nfn¡v ]Icambn »m¦äv, skzäÀ XpS§nbh \nÀ½n¡m³ CXv D]tbmKn¡p¶p. 

XII Std - Unit 15 Chemistry Vol-2 Malayalam.indd   288 2/15/2023   2:51:03 PM



289

kwL\\ _lpeoIcWw

ASp¯Sp¯pÅ GIeI X³am{XIfpsS ^wKvjWÂ {Kq¸pIÄ X½nÂ {]Xn{]hÀ¯n v̈ 
H O, NH

2 3
 XpS§nb efnX X³am{XIsf ]pd´Ån kwL\\ _lpeI§Ä D≠mIp¶p. _lpeI 

irwJe XpSÀ¶v hfcWsa¦nÂ Hmtcm GIeIhpw IpdªXv c≠p {]XnØm]I {]hÀ¯\§Ä¡v 
hnt[bamIWw. GIeIw IpdªXv ss_^wKvjWÂ Bbncn¡Ww. DZmlcW§Ä: ss\tem¬– 
6,6, sSdneo³.
ss\tem¬ – 6,6 

XpeytamfmÀ AUn]n¡¾w, slIvkm saYneo³ ssUAao³ F¶nh IeÀ¯pt¼mÄ Hcp ss\
tem¬ ehWw D≠mIp¶p. CXns\ NqSm¡pt¼mÄ Hcp PeX³am{Xsb \o¡w sNbvXv AssaUv 
_Ô\§Ä D≠mbn ss\tem¬ 6,6 e`n¡p¶p. 

HO C

O

(CH2 C)
4

O

OH + H2N )
6

(CH2 NH2 O C

O

(CH2 C)
4

O

O

NH3 (CH2 NH3)
6

t]mfn (slIvkm saYneo³
AUn¸ssaUv) ss\tem¬ -6,6-

C

O

(CH2)
4

C

O

NH )
6

(CH2 NH C

O

)
4

(CH2 C

O

NH * )
6

(CH2 NH...........

n

slIvkm³ -1,6- 
ssU Hmbn¡¾w

slIvkm³ -1,6- 
ssU Aao³

ss\tem¬ ehWw

CXv XpWn¯c§Ä, ImÀUpIÄ F¶nhbpsS \nÀ½mW¯nÂ D]tbmKn¡p¶p…
ss\tem¬ – 6

Imt{]memIväw (GIeIw) 533K bnÂ Hcp \njv{Inb A´co£¯nÂ Ipdª Afhv Pew D]
tbmKn v̈ NqSm¡pt¼mÄ Є-Aant\m ImÀt{]mbn¡¾w \ÂIp¶p. CXv _lpeIoIcn v̈ ss\tem¬ – 
6 D≠mIp¶p.

Nn

n

n

H

O

533K
H2O

H2N (CH2)
5 COOH

-H2O
NH (CH2) C

O

5

ss\tem¬ -6

CXv SbÀImÀUpIÄ XpWn¯c§Ä F¶nh \nÀ½n¡m³ D]tbmKn¡p¶p….

II. sSdneo³ (Umt{Im¬) X¿mdm¡Â 
FYneo³ ss¥t¡mÄ, sSdnXmen¡¾w AsÃ¦nÂ ssU saYnÂ sSdnXmteäv F¶nhbmWv. 

GIeI§Ä. kn¦v Aktääv, BânaWn ss{SHmIvsskUv cmkXzcIw F¶nhbpsS km¶n[y¯nÂ 
500K bnÂ Cu GIeI§sf IeÀ¯n NqSm¡pt¼mÄ sSdneo³ D≠mIp¶p. 
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HO CH2 CH2 OH HO+ C

O

C OHn
O

sSdneo³ (Hcp t]mfn FkväÀ)

500 K
Zn(OOCCH3)2
+ Sb2O3

OCH2 CH2

O

C
O

O C

n

n

CutY³ -1,2-
ssUtbmÄ

s_³ko³ -1,4-
ssUImÀt_mIvknen¡¾w

]cp¯n AsÃ¦nÂ I¼nfn \mcpIfpambn IeÀ¯n D]tbmKn¡p¶p. kpc£m slÂsaäpIfnÂ 
¥mkv ZrVoIcW¯n\pÅ hkvXp¡fmbpw CXv D]tbmKn¡p¶p. 
t_¡sseäv X¿mdm¡Â

^ot\mÄ, t^mÀamÂUnsslUv F¶nhbmWv GIeI§Ä. Hcp A¾w AsÃ¦nÂ Hcp £mc cmkXzc 
I¯nsâ km¶n[y¯nÂ Cu GIeI§fpsS kwL\\ _lpeoIcWw aptJ\ _lpeIw e`n¡p¶p. 

^nt\mÄ saY\mepambn {]Xn{]hÀ¯n v̈ HmÀtXm AsÃ¦nÂ ]mcm sslt{UmIvknÂ saYnÂ 
^nt\mfpIÄ D≠mIp¶p. CXv ^nt\mfpambpÅ IqSpXÂ {]Xn{]hÀ¯\¯neqsS t\mthm emIv 
F¶ tcJob _lpeIw D≠mIp¶p. t^mÀamÂUnsslUv D]tbmKn v̈ IqSpXÂ NqSm¡pt¼mÄ  
t\mthmemIv t{Imkv _Ô\§Ä¡v hnt[ambn _m¡sseäv D≠mIp¶p.

OH

H C+

O

H
H+ / OH

OH
CH2 -OH

 +

OH

CH 2 - OH

OH
CH2OH

n
- n H2O

OH

CH2

OH

CH2

t\mthmemIv n

n H C

O

H

OH
CH2CH2

CH2

OH
CH2

CH2

OH
CH2

CH2

OH
CH2

OH
CH2 CH2

OH
CH2

(t_¡sseäv)

D]tbmK§Ä: 
t\mthmemIv s]bnâpIfnÂ D]tbmKn¡p¶p. emant\äUv XSn]eIIÄ _Ôn¸n¡p¶Xn\pÅ ]i 
\nÀ½n¡m\pw hmÀWnjpIfnepw tkm v̂äv _m¡sseäv D]tbmKn¡p¶p. No v̧, t]\ XpS§nbh X¿mdm 

¡m³ lmÀUv t_¡sseäpIÄ D]tbmKn¡p¶p.
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saeman³ (t^mÀamÂUnsslUv saeman³):
saeman³, t^mÀamÂUnsslUv F¶nhbmWv GIeI§Ä. Cu GIeI§Ä kwL\\ _lpeIo 

IcW¯n\v hnt[bambn  t^mÀamÂUnsslUv sdkn³ D≠mIp¶p. 

N

NH2

N

H2N N NH2

saeman³ t^mÀamÂUnsslUv _lpeIw

+ HC

O

H
N

NH2

H2

N

H2N N
H
N H2C OH

N

HN

N

H
N N NH

C

H2C

CH2

*

nsaeman³ saY\mÂ

kwL\\w _lpeIoIcWw

D]tbmK§Ä:

s]m«nt]mIm¯ Xcw ]m{X§Ä D≠m¡m³ CXv D]tbmKn¡p¶p.

H C = O

H

bqdnb t^mÀamÂUnsslUv 
_lpeIw

+
H2N C NH2

O -H2O
HO CH2 NH C NH2

O

-H2O
H C = O

H

HO CH2 NH C NH
O

CH2 OH
-H2O

H C = O

H

N CH2 N C N

OH2C

N CH2 N C N

OH2C

O = C CH2

t^mÀamÂUnsslUv bqdnb

15.4.4 kl_lpeI§Ä:
ct≠m AXne[nItam hyXykvXXcw GIeI bqWnäpIÄ AS§nbncn¡p¶ _lpeIs¯ kl 

_lpeIw F¶p ]dbp¶p. DZmlcW¯n\v SBR dºdnÂ (_yqWm-S) ssÌdo³, _yq«mssUbo³ 
GIeI bqWnäpIÄ AS§nbncn¡p¶p. kl_lpeI§Ä¡v tlmtam _lpeI§fnÂ \n¶v 

XnI¨pw hyXykvXamb KpW§fp≠v.

15.4.5 {]IrXnZ¯ dºdpIfpw kn´änIv dºdpIfpw:
dºÀ F¶Xv {]IrXnbnÂ ImWs¸Sp¶ _lpeIamWv. dºÀ ac¯nsâ ]pdw sXmen 

apdn¡pt¼mÄ D≠mIp¶. emäIvknÂ \n¶mWv CXv e`n¡p¶Xv (^n¡kv CemkvänIv) {]
IrXnZ¯ dºdnsâ GIeI bqWnäv knkvsFtkmtv{]o³ (2-saYnÂ _yq«m-1,3-ssUbo³). BWv. 
{]IrXnZ¯ dºdnÂ Bbnc¡W¡n\vv sFtkm{]o³ bqWnäpIÄ tcJobambn _Ôn¸n¨ncn¡p¶p. 
{]IrXnZ¯ dºÀ A{X iàambtXm CemkvänIXbpÅtXm AÃ. {]IrXnZ¯ dºdnsâ KpW§sf 
hÄ¡ss\tkj³ F¶p hnfn¡p¶ {]{InbbneqsS sa¨s¸Sp¯mhp¶XmWv.
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n
knkv t]mfnsFtkm{]o³

hÄ¡ss\tkj³ (dºdnsâ IpdpsIbpÅ _Ô\§Ä)

1839, mw hÀjw NmÄkv KpUv CbÀ {]IrXnZ¯ dºdntâbpw kÄ^dntâbpw an{inXw Hcp NqSpÅ  
kväuhnte¡v BIkvanIambn hogm³ A\phZn¨p. dºÀ iàhpw CemkvänIXbpÅXpambn 
amdnbXv I≠v At±lw AÛpXs¸«p. Cu I≠p]nSp¯w KpUv Cbm³ hÄ¡ss\tkj³ F¶v hnfn¡ 
s¸« {]{Inbbnse¡v \bn¨p. 

{]IrXnZ¯ dºÀ 3-5% kÄ^dpambn IeÀ¯n 100-150˚C hsc NqSm¡pt¼mÄ ssUkÄ 
ss^Uv _Ô\§fneqsS knkv -1,4- t]mfn sFtkm{]o³ irwJeIÄ IpdpsI _Ôn¡s¸Sp¶p. 
hÄ¡ss\tkj\nÂ D]tbmKn¡p¶ kÄ^dnsâ Afhv \nb{´n¡p¶XneqsS dºdnsâ `uXnI 
khntijXIfnÂ amäw hcp¯mw. 1 apXÂ 3% kÄ^À D]tbmKn v̈ \nÀ½n¡p¶ dºÀ arZphmbXpw 
hen¨p \o«m³ ]äp¶XpamWv. 3 apXÂ10% kÄ^À D]tbmKn v̈ \nÀ½n¡p¶ dºÀ Ipd¨p IqSn 
ImTn\yapÅXpw AbhpÅXpamWv. 
kn´änIv dºÀ:

_yq«m-1,3-ssUbo³ AsÃ¦nÂ AhbpsS hypXv]¶§Ä t]mepÅ Nne ssPh 
kwbpà§fpsS _lpeIoIcWw _lpeIw t]mepÅ dºdns\ \ÂIp¶p. Chbv¡v hfscb[nIw 
hen¨p \o«m³ Ignbp¶ khntijKpWap≠v. C¯c¯nepÅ _lpeI§sf kn´änIv dºdpIÄ 
F¶p hnfn¡p¶p. 
\ntbm{]o³ X¿mdm¡Â:

2-t¢mtdm _yq«m-1,3-ssUbo³ (t¢mtdm{]o³) F¶ GIeI¯nsâ {^odmUn¡Â _lpeIo 
IcWw \ntbm{]os\ \ÂIp¶p.

CH2 = Cn CH = CH2

Cl

{^o
dmUn¡Â

 

CH2C = CHCH2

Cl n

_lpeIoIcWw

CXv dºdnt\¡mÄ anI¨Xpw cmk{]hÀ¯\s¯ {]Xntcm[n¡p¶XpamWv.
D]tbmK§Ä: cmk]ZmÀ°§fpsS tiJcW]m{X§Ä (sIan¡Â Is≠bv\dpIÄ) 
I¬shbÀ s_ÂäpIÄ F¶nhbpsS \nÀ½mW¯nÂ CXv D]tbmKn¡p¶p.
_yqWm-N sâ X¿mdm¡Â:

CXv A{Intemss\{SnÂ, _yq«m-1,3-ssUbo³ F¶nhbpsS kl_lpeIamWv.

n CH2 = CH CH = CH2 + nCH2 = CH

CN

hnss\Â kbss\Uv

CH2 CH = CH CH2 CH CH2

CN n
-N_yqWm

Na

Pehmln\n¡pgepIÄ (tlmkpIÄ) Sm¦pIfpsS BhcW§Ä (sse\nwKpIÄ) F¶nhbpsS \nÀ 
½mW¯nÂ D]tbmKn¡p¶p

_yqWm-S sâ X¿mdm¡Â:
CsXmcp kl_lpeIamWv CXv tkmUnb¯nsâ km¶n[y¯nÂ 3:1 F¶ A\p]mX¯nepÅ 

_yq«m 1,3-ssUbo³ kvssädo³ F¶nhbpsS _lpeIoIcWw aqew e`n¡p¶p.
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n CH2 = CH CH = CH2 + n

_yqWm

CH2 CH = CH CH2 CH CH2

n

  SBR
-S

CH = CH2

Na

hnss\Â s_³ko³
(kvssädo³)

15.4.6 ssPh hnLS\hnt[b _lpeI§Ä 
]cnØnXnbnse kq£vamWp¡Ä s]s«¶v hnLSn¸n¡p¶ hkvXp¡Ä _tbmUot{KU_nÄ 

BWv. {]IrXnZ¯ _lpeI§Ä \ninX kab¯n\ptijw kz´ambn hnLS\ hnt[bamIp¶p. 
F¶mÂ kn´änIv _lpeI§Ä A§s\ sN¿p¶nÃ. CXv KpcpXcamb aen\oIcW¯nte¡v 
\bn¡p¶p. Cu {]iv\¯n\pÅ ]cnlmc§fnsem¶v a®nse  kq£va PohnIÄ¡v XIÀ¡m³ 

Ignbp¶ ssPh hnLS\ hnt[b _lpeI§Ä \nÀ½n¡pI F¶XmWv. 

DZmlcW§Ä: 

t]mfnsslt{UmIvkn _yq«ntdäv(PHB) 

t]mfnsslt{UmIvkn _yq«ntdäv kl-A-sslt{UmIvknÂ hmetdäv (PHBV) 

t]mfnss¥t¡mfn¡¾w (PGA), t]mfnemIvSn¡¾w (PLA) 

t]mfn ( ∈ Imt{]memIvtSm¬) (PCL)
sshZyimkv{X cwK v̄ ikv{X{InbbnÂ Xp¶ntNÀ¡m\pw ¹mkvambv¡v. ]Icw hkvXphmbpw ssPh 
hnLS\ hnt[b _lpeI§Ä D]tbmKn¡p¶p. Cu _lpeI§Ä F³sskw {]hÀ¯\¯mÂ 
hnLSn¡s¸«v D]m]Nb {]{Inbbv¡v hnt[bamIp¶p AsÃ¦nÂ icoc¯nÂ \n¶v ]pd´Å 

s¸Sp¶p. 

PHBV bpsS X¿mdm¡Â

CXv 3 – sslt{UmIvkn _yq«t\mbn¡¾w 3-sslt{UmIvkns]â t\mbn¡¾w F¶o GIeI§ 

fpsS kl_lpeIamWv PHBV, bnÂ GIeI bqWnäpIÄ FkväÀ _Ô\§fmÂ tbmPn¸n¨ncn 

¡p¶p. 

n CH3 CH CH2 COOH + n CH3 CH2 CH CH2 COOH

OH OH
-H2O

O CH CH2 C O CH CH2 C
n

CH3 O CH2 - CH3 O

( ()
x

)
y

D]tbmK§Ä : CXv HmÀt¯m]oUnIv D]IcW§Ä \nÀ½n¡p¶Xn\pw \nb{´nX acp¶p tamN\ 

kwhn[m\§fnepw D]tbmKn¡p¶p. 

ss\tem¬– 2-ss\tem¬ -6 
CXv t]mfnAssaUv _Ô\§Ä AS§nbn«pÅ Hcp kl_lpeIamWv. ss¥ko³ �- Aant\m 

Imt{]mbn¡¾w F¶o GIeI§fpsS kwL\\ _lpeIoIcWw aqew CXv e`n¡p¶p. 
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H2N     CH2      COOH    +    n     H2N      (CH2)  COOHn HN      CH2       C       NH       (CH2      C      + (2n-1)  H2O)
5 5

ss\tem¬ -2- ss\tem¬ -6

n
O Oss¥ko³ Aant\mImt{]mbn¡¾w

 aqey\nÀ®bw

icnbmb D¯cw XncsªSp¡pI:

1.	 C\n¸dbp¶hbnÂ thZ\ kwlmcn (A\mÂsPknIv) GXmWv?
a) kvs{S]vtämssakn³	 b) t¢mtdmssakän³	 c) Bkv{]n³	 d) s]\nknen³

2.	 Bânsk]vän¡pIfpw AWp\min\nIfpw kq£vamWp¡sf sImÃpItbm AhbpsS hfÀ¨sb 

XSbpItbm sN¿p¶p. C\n¸dbp¶hbnÂ GXmWv icnbsÃ¶v Xncn¨dnbpI.
a) �t_mdn¡¾¯nsâbpw ssl{UP³ s]tdmIvsskUnsâbpw t\À¸n¨ emb\nIÄ iàamb 

Bânsk]vän¡pIfmWv.
b) AWp\min\n Poh\pÅ IeIsf tZmjIcambn _m[n¡p¶p.
c) �̂ nt\mfnsâ 0.2% emb\n Hcp Bân sk]vän¡mWv F¶mÂ 1% emb\n AWp\min\nbmbn 

{]hÀ¯n¡p¶p.
d) t¢mdn³, AtbmUn³, F¶nh iàamb AWp\min\nIfmbn D]tbmKn¡p¶p. 

3.	 dnk]väÀ ({]Xn{Kmln) sskäpambn _Ôn¸n¡pIbpw  AXnsâ kzm`mhnI {]hÀ¯\s¯  

XSbpIbpw sN¿p¶ acp¶pIÄ

a) BâtKmWnkväpIÄ	 b) BtKmWnkväpIÄ	 c) F³sskapIÄ    d) X³am{Xm e£y§Ä

4. Bkv]ncn³ Hcp

a) AkssäÂ kmenknen¡¾w  b) s_³tkmbnÂ kmenknen¡¾w 

c) t¢mtdm s_³tkmbn¡¾w   d) B{´\nen¡¾w

5. C\n¸dbp¶hbnÂ GXv LS\bmWv ss\tem¬ 6,6 _lpeIs¯ {]Xn\n[oIcn¡p¶Xv?

(a)

NH2 CH3
66

(b)

NH2 NH2
66

(c)

H2N Cl H3C HOOC 6

(d) C
C (CH2)6

N

O

O
H

H
N

n
2

(a)

NH2 CH3
66

(b)

NH2 NH2
66

(c)

H2N Cl H3C HOOC 6

(d) C
C (CH2)6

N

O

O
H

H
N

n
2

(a)

NH2 CH3
66

(b)

NH2 NH2
66

(c)

H2N Cl H3C HOOC 6

(d) C
C (CH2)6

N

O

O
H

H
N

n
2
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6. {]IrXnZ¯ dºdnÂ DÅXv 
a) H¶nShn«pÅ knkv, {Sm³kv hn\ymkw     b) e£yanÃm¯ (td³Uw) knkv, {Sm³kvhn\ymkw

c) FÃmw knkv hn\ymkw	 d) FÃmw {Sm³kvhn\ymkw

7. ss\tem¬ GXn\v DZmlcWamWv

a) t]mfnAssaUv	 b) t]mfn¯o³	 c) t]mfnFkväÀ	 d) t]mfnkm¡ssdUv

8. sSdneo³ GXn\v DZmlcWamWv

a) t]mfnAssaUv	 b) t]mfn¯o³	 c) t]mfnFkväÀ	 d) t]mfnkm¡ssdUv

9. C\n¸dbp¶hbnÂ \ntbm{]osâ GIeIw GXmWv?
a) CH2 C CH

Cl

CH2= b) CH2 CCH CH=

c) CH2 CHCH CH2=

=

= d) CH2C CHCH2

CH3

= =

10.	C\n¸dbp¶hbnÂ GXmWv ssPh hnLS\hnt[b _lpeIw?

a) HDPE	 b) PVC	 c) ss\tem¬ 6	 d) PHBV
11.	s]mXphmbn t\m¬ÌnIv Ip¡v shbdpIfnÂ _lpeI¯nsâ BhcWw ]qis¸Sp¶p. B 

GIeIw GXmWv 

a) CutY³  b) s{]m v̧-2-Cu³ss\{SnÂ  c) t¢mtdm FYo³  d) 1,1,2,2-sS{Sm v̂fqtdm CutY³

12.	 {]kvXmh\: 2-saYnÂ-1,3-_yq«mssUbo³ {]IrXnZ¯ dºdnsâ GIeIamWv

ImcWw: {]IrXnZ¯ dºÀ cq]s¸Sp¶Xv AtbmWnI k¦e\ _lpeIoIcW¯neqsSbmWv.
a) {]kvXmh\bpw ImcWhpw icnbmWv. ImcWw {]kvXmh\bpsS icnbmb hniZoIcWamWv.
b) �{]kvXmh\bpw ImcWhpw icnbmWv. ImcWw {]kvXmh\bpsS icnbmb hniZoIcWaÃ.
c) {]kvXmh\ icnbmWv F¶mÂ ImcWw sXämWv. d) {]kvXmh\bpw ImcWhpw sXämWv.

13. C\n¸dbp¶hbnÂ GXmWv kl_lpeIw?
a) HmÀtem¬	 b) PVC	 c) sS v̂tfm¬	 d) PHBV

14. ]pX¸pIÄ (Ir{Xna I¼nfn) \nÀ½n¡m³ D]tbmKn¡p¶ _lpeIw

a) t]mfnkvssädo³	 b) PAN	 c) t]mfnFkväÀ	 d) t]mfn¯o³

15. IpdpsI _Ôn¸n¨ AsÃ¦nÂ s\äv hÀ¡v _lpeI§sf kw_Ôn v̈ C\n¸dbp¶hbnÂ 

icnbÃm¯ {]kvXmh\ GXmWv? (NEET)
a) t_¡sseäpw saeman\pw  DZmlcW§fmWv

b) Ah ss_, ss{S ^wKvjWÂ GIeI§fnÂ \n¶v cq]w sImÅp¶p

c) �AhbnÂ hnhn[ tcJob _lpeI irwJeIÄ¡nSbnÂ klkwtbmPI _Ô\w 

AS§nbncn¡p¶p

d) AhbpsS _lpeIirwJebnÂ iàamb klkwtbmPI _Ô\§Ä AS§nbncn¡p¶p.
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{lkz D¯cw tNmZy§Ä

1.	 F´mWv Bân_tbm«n¡pIÄ?

2.	 thZ\ kwlmcnbmbpw Bânsk]vän¡mbpw {]hÀ¯n¡m³ Ignbp¶ Hcp ]ZmÀ°¯nsâ t]cv 

\ÂIpI 

3.	 kn´änIv UnäÀsPâpIsf¡pdn v̈ Hcp Ipdn v̧ FgpXpI

4.	 Bânsk]vän¡pIÄ AWp\min\nIfnÂ \n¶v F{]Imcw hyXymks¸«ncn¡p¶p?

5.	 `£y ]cnc£I§Ä Fs´ms¡bmWv? 

6.	 Huj[§Ä Fs´ms¡bmWv? F§s\bmWv Ahsb XcwXncn¡p¶Xv ?

7.	 a\t£m` ia\ Huj[§Ä ({Sm³IznssekdpIÄ) icoc¯nÂ F{]Imcw {]hÀ¯n¡p¶p? 

8.	 Bkv]ncnsâ LS\m]camb kq{Xw FgpXpI. 

9.	 tkm¸pIfpsSbpw UnäÀsPâpIfpsSbpw ipNoIcW {]hÀ¯\¯nsâ {Inbmhn[n hnhcn¡pI

10.	{]taltcmKn¡v a[pc]elmc§Ä X¿mdm¡m³ GXv a[pcImcnIfmWv D]tbmKn¡p¶Xv? 

11.	F´mWv \mÀt¡m«nIv, t\m¬ t\mÀt¡m«nIv Huj[§Ä DZmlcW§Ä \ÂIpI 

12.	KÀ` \ntcm[\ Huj[§Ä Fs´ms¡bmWv? DZmlcW§Ä \ÂIpI. 

13.	kl_lpeIs¯¸än Hcp Ipdn v̧ FgpXpI

14.	ssPh hnLS\hnt[b _lpeI§Ä Fs´ms¡bmWv? DZmlcW§Ä \ÂIpI. 

15.	sSdneo³ F{]Imcw X¿mdm¡p¶p?

16.	dºdnsâ hÄ¡ss\tkjs\ Ipdn v̈ Hcp Ipdns¸gpXpI 

17.	C\n¸dbp¶hsb tcJobw, imJoXw AsÃ¦nÂ k¦c_ÔnX (t{Imkv en¦vUv) _lpeI§fmbn 

XcwXncn¡pI.

a) t_¡sseäv 	 b) ss\tem¬-6,6	 c) LDPE 	 d) HDPE
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D¯c§Ähmeyw

II
bqWnäv 8

MCQ 

1.	 Ag C O 2Ag +C O2 2 4
+

2 4
2-



( )

+ -4 -1

-4
2- -1

2 4

-4 -1

2+ 2-
sp 2 4

2-4 -1 -4 -1

-12

   Ag =2.24×10 mol L

2.24×10C O = mol L
2

               =1.12×10  mol L

         K = Ag C O

               = 2.24×10 mol L (1.12×10 mol L )

               =5.619×10 mol

  

  

      

3 -3L
[Hm]vj³ (d)]

2.	 iii) 75 anÃn
M
5

HCl + 25anÃn
M
5

NaOH

HCl sâ tamfpIfpsS F®w = 0.2×75×10-3 = 15  × 10-3

NaOH sâ tamfpIfpsS F®w = 0.2 × 25 × 10-3 = 5  × 10-3

tNÀ¯Xn\ptijw 

 HCl sâ tamfpIfpsS F®w = 15  × 10-3 - 5  × 10-3 

	 = 10 × 10-3 

	 �HCl sâ KmVX=  
HCl tamfpIfpsS F®w

hym]vXw

	
= ×

×
=

−

−

10 M10
100 10

0 1
3

3 .

	 0.1 M HCl emb\nbpsS pH =  0.1M HCl = -log
10

(0.1)

	 = 1. 
	 [Hm]vj³ (d)]. 

3.	 BaSO Ba +SO4
2+

4
2-



	

� �

� �

sp

2
sp

2

2

-3 -1

-3 -1

-1

2-3

-5 2

-10

-10 2 -2

K =(s) (s)
K =(s)

= 2.42×10 g L

2.42×10 g L= 
233g mol

= 0.01038×10

=(1.038×10 )
=1.077×10
=1.08×10 mol  L

� �
� �� �

� �

� �

sp

2
sp

2

2

-3 -1

-3 -1

-1

2-3

-5 2

-10

-10 2 -2

K =(s) (s)
K =(s)

= 2.42×10 g L

2.42×10 g L= 
233g mol

= 0.01038×10

=(1.038×10 )
=1.077×10
=1.08×10 mol  L

� �
� �� �

[H]vj³ (c)]

4.	

 

Ca(OH) Ca +2OH
F¶vX¶n«p≠v pH=9
    pOH=14-9=5

  pOH=-log

2
2+ -

10

�

[[OH ]

[OH ]=10
   [OH ]=10  M

-

-

- -5

- pOH

 
∴

	

K =[Ca ][OH ]

    =10
2

(10 )

     =0.5 10

sp
2+ - 2

-5
-5 2

-15

×

×
	 [Hm]vj³ (a)] 
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5.

	

H O + H O H O +  OH

HF + H O H O

2 2 3
+ -

2 3
+

�

� - + F
2

2

2

A¾w

A¾w

A¾w

A¾w1 1

1 1 2

£mcw

£mcw £mcw

£mcw

�kwtbmPnX £mc§Ä OH, F {ItaW

	 i.e.,[ Hm]vj³ (c)]

6.	 £mc _^À emb\nbv¡v hocyw Ipdª £mchpw AXnsâ 
ehW§fpap≠ v.

	

NH OH + HCl NH Cl  + H O + NH OH4
anÃn

 
anÃn

4
ehWw

2 4
200 100 100

→
( anÃn hocyw
Ipdª £mcw)

i.e.,[ Hm]vj³ (c)]
7.	 BF CeIvt{Sm¬ Ipdhv eqbnkv A¾w

PF CeIvt{Sm¬ IqSpXÂ  
3

3 eqbnkv £mcw

CF \yq{SÂ eqbnkv A¾hpaÃ £mchpaÃ 

SiF \yq{SÂ 

4

4
-

fi fi
fi

fi
fi fi

fi
fi

eqbnkv A¾w AsÃ¦nÂ £mcw

	 [Hm]vj³(b)]
8.	

BF CeIvt{Sm¬ Ipdhv eqbnkv A¾w

PF CeIvt{Sm¬ A[nIw eqbnkv £mcw 
3

3

CO Hcp tPmUn CeIvt{Sm¬  eqbnkv £mcw

F  ]¦phbv¡m¯tPmUn CeIvt{Sm¬- eqbnkv £mcwfifi

fi
fi
fi fi

fi
fi

	 [Hm]vj³ (a)]

9.	 HCOONa+H O. H NaOH+H-COOH
hocyapÅ £mcw hocyw

Ipdª A¾w

�

	 £mckz`mhapÅ. 

	
- + -

6 5 3 3 6 5 2C H NH Cl +H OH H O +C H -NH +Cl
A¾nbw

� �

	 KCN H  OH KOH   HCN
hocyapÅ £mcw hocyw 

Ipdª A¾w

� � ��

	 £mcw

	 [Hm]vj³ (b)] £mcw, A¾w, £mcw icnbmIp¶p. 

10.	

 

C H N H OH C H N H OH
C

1-
=K

C K

     =
K
C

1.7 10
0.

5 5 5 5-
+

-

2

b

2
b

b
-9

+ +

= ×

�

∼

α
α

α

α
11

       = 1.7 10-4×
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hntbmP\¯n 
sâ iXam\w = 1 7 10 1004. × ×−

21.3 10 0.013−= × =  %
	 [Hm]vj³ (b)]

11.

	

pH=-log [H ]
[H ]=10

hym]vXw x mL F¶ncn¡s«

V M +V M +V

10
+

+ -pH

1 1 2 2 3

∴

MM =VM
x anÃn of 10 M+ x mL 

of 10 M + x anÃn     1 0  M

3
-1

-2 -3

∴

	

= 3x anÃn [H

[H ]= x[0.1+0.01+0.001]
3x

+

+

]

. . .

∴

= + +

=

0 1 0 01 0 001
3

0..

.

.

111
3

0 037
3 7 10 2

=
= × −

	 [Hm]vj³ (a)]

12.	  AgCl Ag (aq)+Cl (aq)
NaCl Na +Cl

K =1

(s)
+

0.1 M

+

0.1 M

-

0.1 M

sp

-�
→

..6 10
K =[Ag ][Cl ]
K =(s)(s+0.1)
0.1>>>s

s+0.1 0.1

S=1

-10

sp
+ -

sp

×

∴

∴

�
..6 10

0.1

-10
-× = ×1 6 10 9.

	 [Hm]vj³ (b)]

13.	 PbI (s) Pb (aq)+2I (aq)
K =(s)(2s)
3.2 10 =4s

s= 3.2 10

2
2+ -

sp
2

-8 3

-8

�

×

×
44

=(8 10 )
=2 10 M    [Hm]vj³ (a)]

1
3

-9 1
3

-3







×
×

	

14. s]mXpAtbmWnI {]`mh¯mÂ KY F¶ehWw 

tNÀ¡pt¼mÄ (s]mXp Atbm¬ Y– D≠mbncn¡pw) 
MY, NY3 F¶nhbpsS tebXzw Ipdbp¶ p. 

	 Hm]vj³ (a) bpw (b) bpw. 

	 ehW¯nÂ MY , MY M +Y
+ -



	

K =(s)(s)
6.2 10 =s

s= 6.2 10  10
NY
NY N

sp

-13 2

-13 -7

3

3

×

∴ ×
 ehW¯n\v ,

33+ -

sp

sp
4

-4

+3Y
K
K =27s

s=

s. 10

=

×





−

( )( )

.

s s3

6 2 10
27

3

13
1

4

Pe¯nÂ MY bpsS tamfmÀ tebXzw NY3  tb¡mÄ 

IpdhmWv.

[Hm]vj³ (d)]

15.	 x anÃn    0.1 M NaOH + x anÃn  0.01 M HCl  

NaOH tamfpIfpsS F®w = 0.1 × x  × 10 –3= 0.1x × 10-3

HCl tamfpIfpsS F®w= 0.01 × x × 10-3 = 0.01x  × 10-3

IeÀ¯nbXn\p tijw NaOH tamfpIfpsS F®w 

 = 0.1x  × 10-3 - 0.01x  × 10-3

	 = 0.09x  × 10-3 

 

NaOH sâ km{µX   = =

OH-

0 09 10
2 10

0 045

0 045

3

3

. .

.

x
x

·
·

[ ] �

�

�

PP =
      = 
      = 2- 0.65 = 1.35 

OH � ·� �
�

�log .
log .

4 5 10
2 4 5

2

ppH = 14-1.35=12.65
[Hm]vj³ (d)]
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16.	 K =1 10
pH=4
[ehWw]

[A¾w]
=?

pH = pK +log [ehWw]
[A¾w]

4= log

a
-3

a

1

·

- 00
-3(1 10 )+log [ehWw]

[A¾w]
·

	

4=3+log [ehWw]
[A¾w]

1=log [ehWw]
[A¾w]

[ehWw]
[A¾w] =10

10

1⇒

	 i.e., 
[A¾w]
[ehWw]

= 1
10

	 1:10
	 [Hm]vj³ (d)]

17.	 KOH K  + OH

[OH ]=10 M.
pH= 14 - pOH

pH = 14

10-5m 10-5m 10-5m
+ -

- -5

→

  - -log OH

=14 + log [OH    

-

-

 ( )

= +
= −
=

−

]
log

.

14 10
14 5
9

5

	 [Hm]vj³ (a)]

18.	 H PO +H OH H O + H PO3 4
A¾w 1

 
£mcw 1

3
+

A¾w 2
2 4

-

£mcw 2
�

	 ∴ −H PO2 4 F¶Xv H PO3 4  sâ kwtbmPn£mc 

amWv 

	 [Hm]vj³(c)]
19.	 2

4HPO −
Hcp t{]mt«m¬ kzoIcn¨v H PO2 4

−
cq] 

s¸Sp¶Xn\v Ignhp≠ v.
	 CXn\v Hcp t{]mt«m¬ Zm\w sNbvXv PO4

-3

 cq] 

s¸Sp¶Xn\pÅ Ignhp≠ v

	 [Hm]vj³ (c)]

20.	 pH=-log [H ]
[H ]=10

=10 =1
[H ]=1M

10
+

+ -pH

0

+

∴

 
	 emb\n hocyapÅ A¾amWv 
	 [Hm]vj³ (b)]
21.	 sl³UÀk¬ kahmIyw A\pkcn¨v 

	

pH=pK +log [ehWw]
[A¾w]

ie. - log [H ]=-logK +log [ehWw]
[A¾w

a

+
a ]

-log[H ]=log [ehWw]
[A¾w]

× 1
K

[H
log [ehWw]

[A¾w]
× 1

K

+

a

+
a

log
]

1
�

��[H ]=K [ehWw]
[A¾w]

+
a

	 [Hm]vj³ (a)]

22.	 h=
K

K .K

h

a b

 

	 [Hm]vj³ (c)]

23.	
-14

w
h -5

b
-9

-10

K 1×10K = =
K 1.8×10

=0.55×10
=5.5×10

	 [Hm]vj³ (b)]
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sNdnb tNmZy§Ä¡v D¯csagpXpI 

8.	  HNO3  bpsS KmVX = 0.04M

	

[H O ]=0.04 mol dm
pH=-log[H O ]
=-log(0.04)
=-log(4 10 )
=

3
+ -3

3
+

-2×
22-log4

=2-0.6021
=1.3979 = 1.40

14.  Ba(OH) Ba +2OH
1.5 10 M              2 1.5 10 M.
[OH ] 

2
2+ -

-3 -3

-

→
× × ×

== 3 10 M
[ pH+pOH=14]
pH= 14-pOH

pH= 14- log [OH ]

= 14+ 

-3

-

×

−( )



llog [OH ]
=14+log(3 10 )
=14 + log 3 + log 10

-

-3

-3

×

= + −14 0 4771. 33
=11+0.4771
pH=11.48

15. HNO3 bnse tamfpIfpsS F®w= 0.05 × 50 × 10-3

	 =2.5 × 10-3

KOH se tamfpIfpsS F®w KOH = 0.025  50   
          = 1.25  10-3

× ×
×

−10 3

IeÀ¯nbXn\p tijw HNO3  bnse tamfpIfpsS F®w 

= 2.5 × 10-3– 1.5 × 10-3 
= 1.25 × 10-3

� � HNO3 bpsS KmVX
 HNO3 bnse tamfpIfpsS F®w

hym]vXw enädnÂ

IeÀ¯nbtijw BsI hym]vXw, -3total volume = 100 ml = 100×10 L

∴ ×
×

×

[H ]=1.25 10 tamfpIÄ

100 10 L
       =1.25 10  tamfpIÄ L
pH

+
-3

-3

-2 -1

  = - log [H      
pH =   
       = 

+]
log( . ) .− × = −−1 25 10 2 0 09692

11.9031

16.	 X¶n«pÅXv

  

K =10
c=0.4M
pH=-log[H ]

[H ]= K c.

= 10 0.4
=2 10

pH= - l

a
-9

+

+
a

-9

-5

×

×
×

∴ oog (2 10 )
=5-log2
=5-0.3010
=4.699.

-5×

17.  h K
K

K K

  

  5.556

h
W

a b

= = = ×
× × ×

= ×

= ×

1 10
1 8 10 1 8 10

1
1 8

10

. .

.
110

-5 -5

-14

-3

-2

	

pH = 1
2 pK  + 1

2  pK   1
2 pK

X¶n«pÅXv K  = K  = 1.8 × 10
w a b

a b
-5

-

   K = K  , BbmÂ, pK = pK

 pH = 1
2  pK  = 1

2  (14) = 7
a b a b

w�
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19. 

X¶n«pÅXv K =1  10
Ag  CrO  (s)   2 Ag  + CrO

sp
-12

2 4
+

(aq)
+s 2s

·

44

3
+

(aq) 3
-

s

(aq)

AgNO  (s)  Ag  + NO  (aq) 

K

s

0.01M 0.01M 0.01M

�2

pp
+

4

+

 = [Ag  [CrO                             

[Ag

] ]

]

2 2

2 0

�

� �s ..

]
]

01

2

                0.01>>2S
 [Ag  0.01M

[CrO  s

+

4

� �

��

· �

·
� ·�

1 0 01

10
1 10

2

2 2

  10  (s)

(s) = 1  10

-12

-12

( . )

( )
��8 M

20.  2+ 3-
3 4 2 43s 2ss

2+ 3 3- 2
sp 4

Ca (PO ) 3Ca +2PO

K =[Ca ] [PO ]



	  

K =(3s) (2s)

K = 27s .4s

K =108s

sp

3 2

sp

3 2

sp

5

21.  CaF (s) Ca +2F (aq)2 (aq)
2+ -



	

[F ] = 2 [Ca ]=2 3.3 10 M
=  6.6 10 M
K =[Ca ][F ]
=(3.

- 2+ -4

-4

sp
2+ - 2

× ×
×

33 10 )(6.6 10 )
=1.44 10

-4 -4 2

-10

× ×
×

22.  AgCl(s) Ag (aq)+Cl (aq)+ -


	

x= 1M AgNO3 bnÂ AgCl sâ tebXzw   
AgNO (aq) Ag (aq)+NO (3

+
3

-

1M
aaq)

1M
�

	

[Ag ]=x+1 1M      x<<1

[Cl ]= x
K =[Ag ][Cl ]
1.8 10 =(

+

-

sp
+ -

-10

� ∵( )

× 11)(x)
x=1.8 10 M-10×

23.  Ag CrO (s) 2Ag +CrO (aq)

K =[Ag ] [CrO ]

=(5×10 )

2 4 (aq)

+

4

2-

sp

+ 2

4

2-

-5 2



((4.4×10 )

=1.1×10

-4

-12

24.	 Hg Cl Hg +2Cl2 2
s

2
2+

s

-

2s


 	

K =[Hg ][Cl ]
=(s)(2s)
K =4s

sp 2
2+ - 2

2

sp
3

25.	  
+ 2-

2 4 4
2xx x

Ag CrO 2Ag +CrO

	 0.1M K CrO
2 4  epÅ Ag CrO2 4  sâ tebXzw x 

BIp¶p

	

K CrO 2K +CrO

[Ag ]=2x
[CrO ]=(x+0.1) 0

2 4
+

 4
2-

+

4
2-

0.1M 0.2 M 0.1 M
�

≈ ..1                    x<<0.1
K =[Ag ] [CrO ]
1.1 10 =

sp
+ 2

4
2-

-12

∵

× ((2x) (0.1)
1.1 10 =0.4x

x =1.1 10
0.4

x= 1.1 10
0.4

x= 2

2

-12 2

2
-12

-12

×
×

×

..75 10
x=1.65 10 M

-12

-6

×
×

26. ct≠m AXnÂ A[nIamb emb\nIÄ X½nÂ 
tNÀ¡p t¼mÄ AXnsâ ^eambn D≠mIp¶ 
km{µX HdnPn\enÂ \n¶v hyXykvXambncn¡pw. 
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	 sam¯ hym]vXw = 0.250L 

	
Pb(NO ) Pb +2NO3 2

0.1 M

2+

0.1 M 3
-

0.2 M


	 tamfpIfpsS F®w

Pb = tamemcnän emb\nbpsS hym]vXw enädnÂ2+ ·

                                  = 0.1 × 0.15

	   
 [Pb ] = 0.1 0.15

0.25
=0.06 M2+

an{inXw

×

	

NaCl  Na + Cl

tamfpIfpsS F®w C l =0.2 0.1

[Cl ]

0.2 M

+

0.2 M

-

0.2 M
-

-
an{inXw

·

= 0.2 0.1
0.25

=0.08 M·

	  PbCl  (s) occurs if2  sâ Ah£n]vXw In«p¶p.

	

[Pb ][Cl ] >K
[Pb ][Cl ] =(0.06)(0.08)
=3.84 10

2+ - 2
sp

2+ - 2 2

-4×
	 AtbmWnIv DÂ¸¶¯n\mÂ 2+ - 2

sp[Pb ][Cl ] >K ,
PbCl  is precipitated2 Ahjn]vXamIp¶p

27.  Al(OH) Al (aq)+3OH (aq)
K =[Al ][OH ]
Al(OH)  Ahjn]vXamIp¶p

3
-

sp
3+ - 3

3

3+

�

[Al ][OH ] >K

(1 10 )[OH ] >1 10
[OH] >1 10
[OH ]>1

3+ 3
sp

3 3 15

3 12

-

-

- - -

-
· ·

·

··

·

·

10 M
[OH ]=1 10 M
POH=-log [OH ]=-log(1 10 )=4
pH = 14

-

-

-

4

- 4

10
- 4-

44= 10
pH sâ aqeyw 10 BIpt¼mÄ Al (OH)3

Ahjn]vXamIp¶p

kzbw hnebncp¯pI 

Io 

kzbw hnebncp¯pI – 1
A¾w : (i) HNO     iii) H PO      iv) CH COOH
£mcw : ii) Ba

3 3 3 3

  (OH)2

kzbw hnebncp¯pI– 2

	

+ +
4 2 3 3

A¾w 1 £mcw 2 A¾w 2 £mcw 1
NH  +  H O  H O  + NH�

	

+
2 4 2 3 4H SO  +  H O  H O  + HSO ��

 1  2  2  1£mcw £mcwA¾w A¾w

	

+ -
3 2 3 3CH COOH + H O  H O  + CH COO�

1  2  2  1£mcw £mcwA¾w A¾w

kzbw hnebncp¯pI – 3

i) CaO - eqbnkv £mcw ;  CO -eqbnkv A¾w2

ii)  H3C

H3C

O - Lewis base

AlCl3   -  Lewis acid

kzbw hnebncp¯pI – 4

HO

HO

HO

B OH CeIvt{Sm¬ tPmUn 
kzoIcn¡p¶Xv (AIvk]vämÀ)
þ eqbnkv A¾w

kzbw hnebncp¯pI – 5

X¶n«pÅ emb\n \yq{SemWv 

∴  [ H O ] = [OH ]  [H O ] = x ; F¶ncn¡s« [OH ] = x
K =

3
+ -

3
+                                                                -

w   [H O ][OH ]
4  10 =x . x 
x =4  10

x = 4 10 =2 10

3
+ -

-14

2 -14

-14 -7

×
×

× ×

eqbnkv £mcw

eqbnkv A¾w
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kzbw hnebncp¯pI – 6

a) D¯cw

H
2
SO

4

H
2
O

2H
3
O

+
+SO

4

2-

10  M 2×10 10  M
-8 -8 -8

� ⇀����↽ �����

CXnÂ H SO
2 4

 sâ KmVX hfsc IpdhmWv. AXn 

\mÂ shÅ¯nÂ \n¶v In«p¶ +
3[H O ] s\ XÅnIf 

bm³ ]änÃ

∴[H O ]3
+  = 2 10-8×  ( H SO2 4  Â \n¶v) + 10-7  

(shÅ¯nÂ \n¶v)

 	

=10 (2+10)

=12×10   = 1.2 10

-8

-8 -7×  

	

pH= log [H O ]
     = log (1.2 10 )
     =7 log 1.2
     

10 3
+

10
-7

10

-
-
-

×

==7 0.0791=6.9209-
b) D¯cw

	 emb\nbpsS pH = 5.4 

	

H O = B³äntemKv (-pH)

              = B³äntemKv

              = B³äntemKv -5.4
3

+

) )

               (- 6 + 0.6) = 6
             

.6
  = 3.981 10

     i.e., 3.98  10  mol dm

-6

-6 -3

[ [

3

3

c) D¯cw 

HCl sâ tamfpIfpsS F®w= 0.2 × 50  × 10 -3 = 10 × 10 -3

NaOH sâ tamfpIfpsS F®w= 0.1 × 50 × 10-3 = 5  × 10-3

tNÀ¯Xn\ptijapÅ HCl tamfpIfpsS F®w 

	 = 10  × 10-3 - 5  × 10-3

	 = 5  × 10-3

tNÀ¯Xn\ptijapÅ sam¯ hym]vXw	= 100mL

tamÄkv s]À enädnÂ HCl sâ KmVX = 
5×10 mole

100  10 L

-3

-3×

 	 H O =5 10  M

pH = - log (5  10 )
      = 2 - log 5
  

3
+ -2

-2

  ×

×

     = 2 - 0.6990
      = 1.30

kzbw hnebncp¯pI  - 7

α=
K
C

1.8 10
6 10

   = 3  10
    = 1.732  10

     = 

b
-5

-2

-4

-2

= ×
×

×
×

11.732
100

= 1 732. %

kzbw hnebncp¯pI – 8
a) D¯cw  

_^À LSI§fpsS hntbmP\w 

NH OH (aq) NH (aq)+OH (aq)4 4
+ -



NH Cl NH +Cl4 4
+ +→

H+ sâ kwtbmP\w tNÀ¡p¶ H+ AtbmWp 

Isf  NH4OH DZmko\am¡p¶Xn\mÂ  pH Â 

Ipdhv D≠mIp¶nÃ. 

NH OH(aq) + H NH (aq) + H O(l)4
+

4
+

2→  
OH– sâ kwtbmP\w

+ -
4 4NH (aq) + OH (aq) NH OH (aq)→

tNÀ¡p¶ OH-  AtbmWpIÄ NH4
+  

ambn {]Xn{]hÀ¯n¨v. AtbmWpIfmIm¯ 
NH OH4  D≠mIp¶p. NH OH4  hocyw Ipdª 

£mcambXn\mÂ pH Â hÀ²\hv D≠mIp¶nÃ

b) D¯cw  
_^dnsâ pH 

CH COOH(aq) CH COO (aq)+H (aq)3 3
- +

0 4. -α α α


 

CH COONa CH COO (aq) + Na (aq)
3 3

- +

0 4 0 4 0 4. . .
(aq)  →

+ a 3
-

3

3
-

3

K [CH COOH]
[H ]= 

[CH COO ]
[CH COOH]=0.4 -   0.4
[CH COO ] = 0.4 +  0.4

α
α
�
�

∴

×

 [H ]=
K (0.4)

(0.4)
[H ]=1.8 10

+ a

+ -5

∴ × = pH = - log (1.8 10-5 ) .4 74
500 anÃn _^dnt\mSv 0.01 tamÄ HCl tNÀ¡Â 

tNÀ ¡p¶ [H ]= 0.01 mol
500 mL

= 0.01 mol 
1

2 L
+

                           = 0.02M
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CH COOH(aq) CH COO (aq)+H (aq)

CH COONa CH COO

3 3
- +

3 3
-

0.4 - 

0.4

α α α


→
00.4 0.4

(0.02) 0.02 0.02 0.02

+Na

CH COO HCl CH COOH+Cl

+

3
-

3
-+ →

∴   [CH COOH] = 0.4 -  + 0.02 = 0.42 -   0.42
     [CH CO

3

3

α α 

OO ]= 0.4 +  - 0.02 = 0.38 +   0.38- α α 

 [H ]= (1.8  10 ) (0.42)
(0.38)

[H ] = 1.99  10
 pH = - l

+
-5

+ -5

×

×
oog (1.99 10

       = 5 - log 1.99
       = 5 - 0.30
     

-5× )

   = 4.70
kzbw hnebncp¯pI– 9
a) D¯cw

	

pOH = pK +log [ehWw]
[£mcw]b

\n§Ä¡v Adnbmw 

	

pH + pOH = 14
9 + pOH = 14 
pOH = 14 - 9 = 5

5 = 4.7 + log 

∴
⇒

[[NH Cl]
[NH OH]

4

4

	

0.3=log
[NH Cl]

0.1
[NH Cl]

0.1
= (0.3) bpsS BântemKv

[NH Cl] = 0.1

4

4

4 MM  1.995
               = 0.1995 M 
               = 0.2M

·

BhiyapÅ NH Cl4  sâ XpI

1 enäÀ 0.2M emb\n X¿mdm¡p¶Xn\v  

=  � 4NH Cl  sâ hocyw× NH Cl4 sâ tamfmÀ {Zhyam\w

                                          = 0.2  53.5
    

×
                                       = 10.70 {Kmw

10.70 g AtamWnbw t¢mssdUv, Pe¯nÂ 

ebn v̈ In«p¶ 1 enädnÂ 0.2M emb\nbmIp¶p.Xpey 

hym]vXapÅ NH OH4  emb\n IeÀ¯pt¼mÄ 

X¿mdm¡s¸Sp¶ NH Cl4  emb\n Hcp _^À 

emb\nbpsS Bhiyamb pH aqeyw (pH = 9).

b)D¯cw

pH = pK +log [ehWw]
[A¾w]

4=3.75+log [tkmUnbw t^mÀtaäv]
[t^manIv A¾w]

a

[tkmUnbw t^mÀtaäv] =  HCOONa 
se tasmfpIfpsS F®w                              = 0.6 V . . �10 3

[t^manIv A¾w] =  HCOOH se
tamfpIfpsS F®w

                       = 0.8  100  
                      = 80    

· ·

·

�

�

10
10

3

3

 4 = 3.75 + log 0.6V
80

0.25=log 0.6V
80

sâ BântemKv 0.25 = 0.6V
8 80

0.6V = 1.778 80
         = 1.78 80
         = 142.4

     V

·
·

  = 142.4 anÃn 
anÃn

0 6
237 33

.
.�

kzbw hnebncp¯pI - 10

tkmUnbw ImÀ_tWäv F¶ ehWw hocyw  

Ipdª A¾amb H CO2 3  bptSbpw, hocyapÅ 

£mcw NaOH, tâXpamWv. AXpsIm≠ v Pe 

hntÈjW¯mÂ £mc emb\nbmIp¶p. 

+ 2-
2 3 3

2- - -
3 2 3

Na CO (aq) 2Na  (aq) + CO (aq)
CO (aq)+ H O (l) HCO +OH

→
�

i) h=
K

K C

    = 1  10
5.5  10 0.05

   h = 6.03  10

w

a

-14

-11

×

×
× ×
× -2
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X¶n«pÅ  pK =10.26
pK = -log K
i.e., K = (-pK

a

a a

a a)bpsS BântemKv

            =   (-10.26) bpsS BântemKv 
           =  (-11 + 0.74) bpsS BântemKv 
            = 10
 0.74 =  bpsS BântemKv

-11 5 5.
5.49  5.5]

3

ii)  K =
K
K

= 1 10
5.5 10

          = 1.8 10

h
w

a

-14

-11

-4

×
×

×

iii) pH = 7 + 
pK

2
+ logC

2

             = 7 + 10.26
2

a

+ log .0 05
2

== + −7 5 13 0 65. .

              = 11.48

bqWnäv 9 sshZypX ckX{´w

1.	 1F = 96500 C = 1 tamÄ e� = 6 023 1023. × − e  

∴ × × × 9650 C =  = 6.022 106 22 10
96500

9650
23

22.

	 Hm]vj³ (C) 

2.	   Mn  + 2e   Mn (E -1.18V

2 Mn Mn E
\ntcm

3+
HmIv

o

2

2 1

� �

� � � �� �
� )

e ..51V[ [
��

� �

	
2+ 3+

skÂ
3Mn Mn 2Mn    E ?� � �o

	

E  = E E

V

skÂ

o
HmIv \ntcm

o o� �� � �
� � �
� �

1 51 1 18
2 69

. .

.
H¸w kzXkn²aÃm¯Xpw

	 oE   –ve DG  +ve F¦nÂ X¶ncn¡p¶ t^mÀthUv 

skÂ {]Xn{]hÀ¯\w kztahbÃm¯XmWv. 

	 (Hm]vj³ (b))

3.	 Bt\mUnIv HmIvkoIcWw (\ÂInb {]Xn {]

hÀ¯\¯n\v hn]coXam¡pI)( )E V
HmIv

o = 0 76.
ImtYmUnIv \ntcmIvkoIcWw 

	 � � � �� � � E E E  
           = 0.76 + 0.34 = 1.1V

skÂ HmIv

o
\ntcm

oo

	 (Hm]vj³ (c))

4.	 �
� = 
M

 tamÄ  m· � �10 3 1 3

=  S c m
tamÄ

tamÄ

 m

 

5 76 10 10
0 5

5 76 10 10 10
0 5

3 1 3
1 3

3 3 6

.
.

.
.

· ·

�
· · ·

� � �
�

� �

SS cm  cm� �1 1 3.

     = 11.52 S cm  tamÄ
2 1�

(Hm]vj³ (b))

5.	  Λ Λ Λ Λ∞( ) = ( ) + ( )  ( )
= + −

HoAC HCl NaOAC NaCl
 -   

( . ) ( .426 2 91 126 55
390 7

)
.=

	 (Hm]vj³ (c))

6.	 1F = 96500 C = tamfnse CeIvt{SmWnsâ 

NmÀÖv = ch eofarg .6 022 1023× − e  

	 (Hm]vj³ (b))

7.	 7MnO  + 5e Mn + 4H O4
- 2+

2
− →

	 5 tamfnse CeIvt{SmWpIÄ, AXmbXv 5F 
NmÀÖv BhiyamWv. 

	 (Hm]vj³ (a))

8.	  
m=ZIt

an\n«v 40sk¡âv = 2500 sk¡âv

= Z = m
n 96500

40 3 86 2500
2 96500

40
2

· ·
·

·
�

·

.

9965002� g       

	 (Hm]vj³ (b))

9.	

m=ZIt      (Hcp tamÄ t¢mdn³
hmXI¯nsâ ]nÞw  = 71)

t = m
ZI

    (� 0.1tamÄ t¢mdn³ hmXI¯nsâ
]nÞw = 7.1 g mol

= (2

1

7 1
71

2 96500
3

�

·
·

)
.   Cl Cl +2e-

2
-fi )

= × ×
×

=

2 96500 7 1
71 3

6433 33

.

.      sk¡âv

=107.2 an\näv

	 (Hm]vj³ (b))
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10.	

= ×

≡ ×

Q =It
   = 1A 60S

96500 C  NmÀÖv   6.022 10  CeIvt{SmWpIÄ

60 C

×
23

  NmÀÖv   

CeIvt{SmWpIÄ

≡ × ×6 022 10
96500

60

3 744 10

23

20

.

.
	 (Hm]vj³ (C))

11.	 s]mXpsh Hcp CeIvt{Sm sseänsâ \nÀ±njvS s]cpamäw t\À¸n¡p¶Xns\m¸w Ipdbp¶p. AXn\mÂ 

0.002N emb\n¡v Ipdª hninjvS NmeIX. 

	 (Hm]vj³ (b))

12.	 NmÀÖp sN¿Â : Bt\mUv: PbSO (s)+ 2e Pb (s) + SO (aq)4
-2− → 4

	 ImtYmUv : PbSO (s)+ 2H O (l) PbO  (s) + SO (aq)+2e4
-2

2 2 4→ −

	 (Hm]vj³ (C))
13.	 Hm]vj³ (a) I , IV

14.	 6 0. .E V  ,       E V
Zn Zn

o

Fe Fe

o
2+ = − = −+0 7 442

 kn¦n\v Ccp¼ns\¡mÄ CeIvt{Sm s\Käohv km[yX  

IqSpXemWv kn¦nÂ ]qim³ IgnbnÃ. 
	 Hm]vj³ (d) 
15.	 c≠pw sXämWv

	 i) hc≠ hmbphn\v Ccp¼pambn {]Xn{]hÀ¯\anÃ 
	 ii) Xpcp¼n\v 2 3 2Fe O .  H Ox  LS\bp≠v

	 (Hm]vj³ (d))
16.	 (Hm]vj³ (a))

17.	  α Λ

α

 = = 6
400

K = C

= 

o

a
2

Λ

6
400

6
400

1
36

6 25 10 6

× ×

= × −.
	 Hm]vj³ (b) 

18.	  R= .
A

skÂ Øncm¦w = R

.R 

 cm

ρ

ρ

κ
ρ

κ

Ω

l

= =






= × ×− − −

1

1.25 10 3 1 1

−1

800
1

 
 cm

Ω
=

	 Hm]vj³ (c) 
19.	 Hm]vj³ (d)
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20.	  
2+

o
cell cell 2+

-2
o 2+ -

1 cell

o 2+ -
1 cell

0.0591 [zn ]E =E - log
2 [Cu ]

0.0591 10E =E - log                         Zn(s) Zn (aq)+2e
2 1

E =E +0.0591.........(1)                      Cu (aq)+2e Cu(s)
                             

→

→
2+ 2                                 Zn(s ) +Cu (aq) Zn (aq)+Cu(s) +→

	  

E =E - 0.0591
2

.log 1
10

E =E -0.0591.........(2)
E >

2 cell
o

-2

2 cell
o

1∴ EE2

	 Hm]vj³ (b) 
21.  	

BrO4

+7 1.82V
BrO3

+5 1.5V
HBrO
+1 1.595

Br2

0 1.0652
Br
-1

ox red ox red

redox

Cell A Cell C

Cell B

	

( )
( )
( )

E =-1.82+1.5=-0.32V
E =-1.5+1.595=+0.095V
E

skÂ A

skÂ B

skÂ)c
=-1.595+1.0652=-0.529V

	 ∴ A\p]mX¯n\v hnt[bamIp¶ kv]ojnkpIÄ HBrO  BIp¶p (Hm]vj³ D) 
Npcp¡n D¯cw FgpXpI 
8.	 \ÂInbn«p≠v 

	
C = 0.01M                         S cm  mol

Imätbm¬

o� � �248 2 2. 11

4 1 2 151 8K= 1.5 10  S cm           S cm  molo· �� � ��
Imätbm¬

. .

1.	 tamfmÀ NmeIX 

	

Λm
K K(sm

C (in M)
mol m  = 1.5� = ×− −

−
1 3

1 310) ××

× ×

− −

−
−

10 S cm

=  S mol  m               1 c

4 1

2 3
1 21 5 10 10

0 01
.

.
mm = 10 m

= 1.5 10  S m  mol

− −

− −×

1 2 1

3 2 1 = 1.5 10× 2

2.	 kntkmkntbjsâ Afhv α  = 
Λ
Λ





∞

	

� � �¥

�� �

�

o
Imätbm¬

o
B\tbm¬

o= +
 S cm  mol

 S cm  mo
( . . )248 2 51 8
300

2 1

2 ll
 s m  mol

�

� �� ·

1

14 2 1300 10

skÂ
skÂ

skÂ
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	 α

α

 =  S m  mol
 S m  mol

1 5 10
300 10

0 05

3 2 1

4 2 1

.

.

×
×

=

− −

− −

	

K = c
1-

= (0.05) (0.01)
1-0.05

a

2

2

α
α

= × ×
×

= ×

− −

−

−

25 10 10
95 10

0 26 10

4 2

2

. 44

52 6 10= × −. .
13. X¶ncn¡p¶Xv 

	 I = 1.608A; t = 50 an\n«v =  50 60× 			 
V=250 anÃn

C = 0.5 M	   = 3000S
	 η = 100%
	 CuSO4 emb\nbneqsS IS¶pt]mIp¶ sshZypXnbpsS ^mcsUbpsS F®w IW¡m¡pI. 

	

⇒
×

∴

Q=It
     Q = 1.608 3000
     Q = 4824C

 sshZypXnbpsS ^mcsUbpsS F®w =  C
 C

F4824
96500

0 05= .

	
CuSO
Cu (aq)+2e Cu(s).

4
2+ � fi

sâ sshZypXhntÇjWw

	 apIfnepÅ kahmIyw ImWn¡p¶Xv 2F sshZypXn Hcp tamÄ Cu2+
 s\ Cu bnte¡v \nt£]n¡psa¶mWv.

	

∴

×

0.05F sshZypXn \nt£]n¡p¶Xv

1mol
2F

F = 0.025 mol 0 05.

	
 = 0.55

1000
250

 mL
= 0.125  mol

×250 anÃn emb\nbnÂ Cu2+ sâ Bcw` tamfpIfpsS F®w anÃn

	
∴ = 0.125 - 0.0225

                                                                        = 0.1 mol
sshZypX hntÇjW¯n\p tijw Cu2+ tamfpIfpsS F®w

	
∴ = × Cu2+ sâ KmVX

 mol
 anÃn

 anÃn

             

0 1
250

1000.

                           = 0.4 M
14.	 Bhiyamb AÀ²skÂ {]Xn{]hÀ¯\w

	

( )2 1

E V

( )

2 Br Br                       E V
2 Fe

-
2

o→ + = −

+

−

+ −

09

23

e

e

.

→→ ( ) = +

+ →

+

+ −

2 0 771

2

2

3

Fe                 

Fe 2Br 2Fe +Br2+
2

� .

        E
skÂ

o = ?

HmIv

\ntcm
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E E E

V

skÂ

o
HmIv

o
\ntcm

o� � �� � �
� � �
� �

1 09 0 771
0 319
. .
.

	 E
skÂ

o
 – ve BIp¶p; DG  +ve BIp¶p. skÃnsâ {]Xn{]hÀ¯\w kztahbpÅXÃ. AXn\mÂ Fe3+  \v 

Br  s\ Br-
2   Bbn HmIvkoIcn¡m\mhnÃ. 

15.	 . .E V and E V
HmIv

o

Fe Fe \ntcm

o

Cu Cu� � � � � �� �2 20 44 0 34 . 

	 +ve emf aqeyw Ccp¼v HmIvkoIcn¡pIbpw tIm¸À \ntcmIvkoIcn¡pIbpw sN¿p¶p.  AXmbXv shkÂ  

Aenªp t]mIpsa¶v t]mknäohv emf aqeyw ImWn¡p¶p. AXn\mÂ Ccp¼v ]m{X¯nÂ sN¼v 

kÄt^äv kq£n¡m³ IgnbnÃ. 

16.	 DbÀ¶ HmIvkoIcW tijnbpÅ teml§Ä H2 s\H SO2 4 . Â \n¶v kzX{´am¡pw. AXn\mÂ 
M  teml¯n\v + xV, 1

 DÅXn\mÂ H2 s\H SO2 4 Â \n¶v kzX{´am¡pw.
17.	 M1  sâ HmIvkoIcW km[yX Fe bpsS HmIvkoIcW km[yXtb¡mÄ +ve BWv. CXv Ccp¼v 

Xpcps¼Sp¡p¶Xns\ XSbp¶Xv ImWn¡p¶p. 
18.	 skÂ {]Xn{]hÀ¯\w: 

	 Bt\mUnÂ HmIvkoIcWw: Cd (s) Cd (aq) + 2e                         E
HmIv

o

Cd Cd
fi � � �� �

�

2
2 00 4. V

	 ImtYmUnÂ \ntcmIvkoIcWw: Cu (aq) + 2e Cu (s)                      E2+ -
\ntcm

o

Cu Cu2+fi � � � 0..34V

	 ( ) - 2+ Cd s  + 2e Cd (aq) + Cu(s)→

	

E E E

V.

skÂ HmIv

o
\ntcm

o

ImtYmUv

o � � �� � �
� �
�

0 4 0 34
0 74

. .

.

 

emf t]mknäohv, BWv, AXn\mÂ DG  s\Käohv, BWv {]Xn{]hÀ¯\w km[yaÃ. 

19.	 Bt\mUnÂ HmIvkoIcWw: 
	 2H (g) + 4OH (aq) 4H O (l) + 4e2

-
2→ −

	 25 C
0

Â 1 atm aÀ±¯nÂ, 1 tamÄ H2 hmXIw 2 tamÄ CeIvt{SmWns\ DXv]mZn¸n¡p¶p = 22.4 enäÀ

	

1 mole  no. of moles of hydrogen gas produced = 44.8 litres 
22.4 litres 

∴ ×

	                                                                            = 2 tamÄssl{UP³

	 ∴ 2 tamÄ ssl{UP³ 4 tamÄ CeIvt{SmWns\ DXv]mZn¸n¡p¶p. 4F NmÀÖv

	  Q= It  F¶v \ap¡dnbmw

	

I= Q
t

= 4F
10 an\n«vv

 C
 sk¡âv

�
·

·
4 96500

10 60
	 I=643.33 A
	 sN¼nsâ CeIvt{Sm Unt]mknj³

	 Cu (aq)+2e Cu(s)2+ - →
	 Unt]mknj\v 2F NmÀÖv BhiyamWv 
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	 Hcp tamÄ tIm¸À 63.5 g
	 CÔ\ skÃnÂ DÂ]mZn¸n¡p¶ apgph³ sshZypX [mcbpw AXmbXv 4 F sshZypX hntÇjW¯n 

\mbn D]tbmKn¡p¶psh¦nÂ  
2× 63.5 AXmbXv, 127.0 g {Kmw sN¼v ImtYmUnÂ \nt£]n¡pw. 

20.	 Ni (aq) + 2e Ni (s)2+ - →
	 Cr (aq)+3e Cr (s)2+ − →
	 apIfnepÅ {]Xn{]hÀ¯\w kqNn¸n¡p¶Xv 2F NmÀÖv BhiyamWv 58.7g \n¡Â \n¡Â ss\

t{Sämbn \nt£]n¡m³ 3F NmÀÖv BhiyamWv 52g t{Imanbw \nt£]n¡m³. 

	 X¶ncn¡p¶Xv 2.935 {Kmw \n¡Â \nt£]n¨Xn\mÂ 

	 ∴skÃneqsS IS¶p t]mIp¶ NmÀÖnsâ XpI = 2F
58 7

2 935
.

.
g

g×

								              = 0 1. F  
	  ∴ t{Imanbw ss\t{SäneqsS 0.1F NmÀÖv ssIamdnbmÂ t{Imanbw \nt£]n¡p¶ XpI 

								        =
F

F52
3

0 1g × .

= 1 733. g
21.	 X¶n«pÅXv 

	

Cu M

E

E

2+

Cu Cu

skÂ

2+

�

�

�

0 1

0 34

.

.

?

�

� �

	 skÂ {]Xn{]hÀ¯\w

	 Cu (aq) + 2e Cu (s)2+ − →

	

E  = E - 0.0591
n

log 
Cu

CuskÂ

o
2+

� �
�

� �

�

0 34 0 0591
2

1
0 1

0 3

. . log
.

. 44 0 0296
0 31

�
�

.
. V

�

22.	 Bt\mUnÂ HmIvkoIcWw 

	 Mg Mg +2e     E =2.37V2+ -
ox
o→ ( )..............( )1

	 ImtYmUnÂ \ntcmIvkoIcWw

	 ( )+ - o
redAg + e Ag ........... (2)         E 0.80V→ =

	

� � � � � E = E + E

          = 2.37+0.80
  

skÂ   
o

HmIv

o
Bt\mUv

\ntcm

o
ImtYmUv

         = 3.17V
	 sam¯¯nepÅ {]Xn{]hÀ¯\w

	
kahmIyw  1  + 2 kahmIyw 2
Mg+ 2Ag Mg Ag

� � � �
� �2 2

�

��
�
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∆G  = -nFE

 kJ
= −
= −

× ×2 96500 3 17
611810

.

	 ∆G  Jo = − ×6 12 105.
	 W = 6.12 10  J5×

	

∆G  RT log C

log K 6.12 10
2.303 8.314 298

K

Ko

c

5

c

=−

⇒ = ×
× ×

=

2 303.

sâ B³UntemKv (107.2) 
23. Pe¯nsâ sshZypXhntÇjWw

	 Bt\mUnÂ: 
	 2H O  4H O

2
→ + ++ −

2
4 1e .........( )

	 ImtYmUnÂ: 
	 2H O+2e H + 2OH2 2

-− →
	 sam¯¯nepÅ {]Xn{]hÀ¯\w 6H O 4H OH 2H O2

-
2 2→ + + ++ 4

	 AsÃ¦nÂ

	 kahmIyw (1) +(2) × ⇒ → +2  2H O  2H O
22 2

	 �∴ ^mctUbpsS sshZypX hntÇjW \nbaw A\pkcn¨v c≠v tamfnse shÅw (36g 36 mL of H O),2  
4F NmÀÖv BhiyamWv. 36 anÃn shÅw sshZypXhntÇjWw sN¿pt¼mÄ, NmÀPv krjvvSn¡p¶Xv 

 = 4 96500 C. ×
	 ∴ XSmI¯nÂ e`yamb apgph³ shÅhpw sshZypXhntÇjWw sN¿pt¼mÄ NmÀÖv XpI P\tdäp 

sNbvXXv, XpeyamWv 
4 96500 C

 mL
L× × ×

36
9 1012

	 = × × ×
×

×

−

4 96500 9 10
36 10

12

3

15

C

= 96500 10  C
	 ∴1 sk¡ân\pÅnÂ, 2 10  C6×  P\tdäp sN¿m³ Bhiyamb kabw 

 96500 10  C15×  is =
×

× ×1
2 10

96500 106
15 S

C
C

		     = ×48250 10
9
 S

 

�
·

· · ·
 hÀj§fpsS F®w =                  48250 10

365 24 60 60

9

         1 hÀjw  = 365 Znhkw 

                               == 1.5299 10  hÀj§Ä                                    = 3· 6 665 24 aWn¡qÀ

                                            
·

                                                        = 3365 24 60 an\n«v

                                            
· ·

                                                        = 3365 24 60 60 sk¡âv.· · ·
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bqWnäv 10 {]Xe ckX{´w

{I.\ D¯c§Ä

1. (c)         
1

nx =k.p
m

x 1log( )=logk+ logp
m n

1y=c+mx                          m =  and c= logk
n

⇒

2. icnbÃm¯ {]Ømh\ Hm]vj³ (b)
`uXnI A[ntimjWw Hcp Xmt]mÂkÀÖ\ {]{Inb AXn\mÂ Xm]\ne Dbcpt¼mÄ 

`uXnI A[ntimjWw Ipdbp¶p.

3. (d)
A[ntimjWw {IaclnXambn Ipdbp¶Xn\v \bn¡p¶p. (F³t{Sm]n). DS< 0  A[ntimjWw 

kw`hn¡p¶p, DG s\Käohv BWv \ap¡v Adnbp¶Xv D D DG= H-T S  F¦nÂ DS  s\Käohv 

BWv. CXv Fs´¶mÂ ∆G s\Käohv BIcpXv ∆Hs\Käohv BIpt¼mÄ D DH>T S

4. (c) hnXcW am[yaw hmXIw hnXcW L« 

{ZmhIw

13. ss]tdmIvkn³ (ss\t{Sm skÃptemkv)

5. (a) (lmÀUn jqÄkv \nbaw) 14. (d) A`nImcI§fpw cmkXzcIhpw Htc 

L«¯nÂ(l)

6. (b) 15. (a)

7. (b) FaÂjy³ hnXcWL«w 

hnXcWam[yaw {ZmhIw

16. (a) 

inXoIcW iàn  1
inXoIcWaqeyw

�

8. (b) sPÂ sh® 17. (d) DS  s\Käohv

9. (d) As S2 3  NmÀÖp sImtfmbnUv BWv. 

IqSnb kwtbmPIXbpÅXpamb Imätbm¬ 

inXoIcW¯n\v Ignhp≠v Al3+ .

18. (d)

10. (b) 19. (a)

11. (d) SnâmÄ {]`mhw {]Imi {]IoÀ®\w 20. (d)

12. (b)
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bqWnäv 11 BÂ¡tlmfpIfpw CuYdpIfpw

Io D¯cw

1.	 2 R - OH + 2Na 2 RONa + H  → 2↑ 2 tamÄ BÂ¡tlmÄ Hcp tamÄ 2H s\ ]pd´Åp¶p. CXv 
22.4L hym]vXw 273K \ne 1 atm epw DÄsImÅp¶p. 

	

�  BÂ¡tlmÄ tamfpIfpsS F®w = 2 tamÄ  R - O H
  22 4. L of H22

· 560 anÃn

                                               = 00.05 tamfpIÄ  

	

�  tamfpIfpsS F®w  = `mcw

tamfmÀ `mcw

 tamfmÀ `mcw =  g3 7
0 05

74.
.

  tamÄ
�1�

	 BÂ¡tlmfnsâ s]mXpkq{Xw R - OH   C  H  - OH
n 2n+1

	

∴  n(12) + (2n+1) (1) + 16+1=74
         14n = 74 - 18
          14n = 56

  n = ∴ =56
14

4

	 \mev ImÀ_¬ Bä§fpsS ZznXob BÂ¡tlmÄ CH CH(OH)CH CH3 2 3  BIp¶p.

	 Hm]vj³ (a) 

2.	

	

CH3 MgBr  + CH3    CH2     C    O     CH3

O

CH3     CH2     C     OCH3

OMgBr

CH3

H+/H2O
CH3   CH2   C    CH3

+ Mg
Br

OCH3

i) 
CH

3
M

gB
r

ii)
 H

2O

O

CH3     CH2     C      CH3

CH3

OH 30   alcohol

	 Hm]vj³ (c)
3.	 sslt{Umt_mdoIcWw – amÀt¡mWnt¡mhn\v FXncmb Dev]¶w  

CH - CH - CH  - CH - CH - OH2 2 2 23

	 Hm]vj³ (a) 

BÂ¡tlmÄ

XII Std - Answers Chemistry Vol-2 Malayalam.indd   314XII Std - Answers Chemistry Vol-2 Malayalam.indd   314 3/1/2023   5:18:15 PM3/1/2023   5:18:15 PM



315

4.	

	

CH2 = CH2
HOCl CH2       CH2

    (X)
NaHCO3

-NaCl
-CO2

CH2       CH2

OH Cl OH OH
(A)

5.	  (c) 4 – ss\t{Sm^ot\mÄ

6.	 Hm]vj³ (b) skbväv sk^v \nbaw

	

CH2
H

CH3

H

CH3

major product

7.	 ImÀt_mfnIv BknUv F¶Xv 
	 a) ^ot\mÄ

8.	 doaÀ – Sosa³ cmk{]hÀ¯\w (Hm]vj³ (c))

	

OH
CHCl3 / NaOH

OH

CHO

9.	

	

CH3      C      CH      CH3

CH3

CH3 OH

Con H2SO4 C    =  C

CH3

CH3 CH3

CH3

	 Hm]vj³ (b) 
10.	Hm]vj³ (a) 
11.	 Hm]vj³ (a) 

12.	 CH - CH - OH CH - CH - Cl CH = CH3 2
PCl

3 2
ale.KOH

2 2
H SO /H5 2 4 2 →  → OO

3 2CH - CH - OH  →

									                         (Z) FYt\mÄ

13.	ssk¢nIv BÂ¡tlmÄ tkmUnbw ssk¢nIv BÂt¡mIvsskUvfi  fi  hneywk¬ CuYÀ kwtÇjWw
 

Hm]vj³ (c)
14.	Hm]vj³ (d) ^ot\mÄ 
15.	Hm]vj³ (a) 
16.	Hm]vj³ (c)
17.	Hm]vj³ (d)
18.	Hm]vj³ (c) 
19.	

	

C3  H8  O
Excess
   HI X       +      (Y)

CH3 - I CH3    CH2    I aqueous
NaOH

(Z) (iodoform test)

CH3      CH       H

OH

(CH3     CH2     O     CH3)  Hm]vj³ (d) 

{][m\ DÂ¸¶w

KmV
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20. 

	

CH3     C      O     CH3

SN1

H+ CH3      C      O     CH3

CH3

CH3

CH3

CH3

C

CH3

H3C CH3
I

-CH3OH
(CH3)   C    I

3

H
Hm]vj³ (a)

21.	 Hm]vj³ (b) SN2 {]Xn{]hÀ¯\w 
22.	 hbeäv \ndw Hm]vj³ (b) 

bqWnäv 12 ImÀt_mssWÂ kwbpà§fpw ImÀt_mIvknen¡¾§fpw

Io D¯c§Ä

1.	 Hm]vj³ (b) 

O

2.	 (d)
3.	 (c)
4.	 (b) 

	

2 4
4

H SOCH CH CH=CH CH -C-H3HgSO
≡ → ƒ

H O - H O
(X)

	 (x) tSmf³ doPânt\bpw s^ÃnwKv emb\ntbbpw \ntcmIvkoIcn¡p¶p. CXv AtbmtUmt^mw ]

cntim[\bv¡v D¯cw \ÂIp¶p.
5)	 (c)

	
X-HCHO
Y-(CH ) N2 6 4

6)	 Hm]vj³ (a)

	
CH3 C OH

PCl5
CH3 C Cl

O

C6H6 CH3 C6H5C

O

CH3MgBr
C6H5 C CH3

CH3

OHO

7)	

CH3 C COOH

CH3

CH3

23 1
 Hm]vj³ (a)

8)	 (b)
	 -I {]`mhw A¾obXsb hÀ²n¸n¡p¶p. CeIvt{Sms\KäohX IqSpXembmÂ, -I {]`mhhpw IqSpXembncn¡pw. 
9)	 (c)

	
C H COOH C H CONH C H -NH6 5

i)NH
ii)� 6 5 2

NaOBr
6 5 2

NaNO /HCl3 2 →  →  → C H -N=N-Cl
                                           

6 5

     (A)                                      (B)
10.	 (c)
11.	 (a)

	

+
3 5H O PClKCNCH Br CH CN CH COOH CH -C-Cl3 3 3 3→ → →

O

12.	 (a) t^mÀan¡¾w H C OH
O
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13.	 (b) 

Br
Mg,ether

MgBr
CO2

O = C
OMgBr

H3O+

C - OH

O

+ Mg
Br

OH

14.	 (a) O
OH

but-3-enoicacid

1

2 3

4

15.	 (d) 

O

C  {Kq¸v CH2 -  Bbn \ntcmIvkoIcn¡p¶p. (thmÄUv Injv\À \ntcmIvkoIcWw)

16.	 (a) 
O

CH3 CH2CCH2 CH3

CN

OHHCN

17.	 (b) 

C
O

N

H3C

H3C

H alcoholic KCN
C

OH

N

H3C

H3C

H

C

O

N

H3C

H3C

18.	 (b) I¶nkmtcm {]Xn{]hÀ¯\w

19 (a)	

 

HmIvkoIcWw

\ntcmIvkoIcWw

NaOHC H -CHO+C H -CHO C H -COONa+C H -CH -OH6 5 6 5 6 5 6 5 2������

20(b). s^ÃnwKv emb\n

21. (c) 

	

1C H -CH -ONa+ H6 5 2 22

C H -CHO C H -CH -OH+C H -COONa    6 5 6 5 2 6 5→

Na

22. (d)	 thmÄ^v Injv\À \ntcmIvkoIcWw

23. (c) CH3 C

O

CH3

CH3

H+ CH3 C
O

BÂ¡o³ C = C
H

H3C

CH3H3C

HCl
CCH3 CH2

Cl

CH3

24.(d) X³am{XIÄ¡nSbnepÅ H-_Ô\ cq]oIcWw
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bqWnäv – 13 ImÀ_WnI ss\{SP³ kwbpà§Ä

1.	 Hm]vj³ (a) 

2.	 Hm]vj³ (b)

3.	 Hm]vj³ (a) {]mYanI AssaUpIÄ am{Xta tlm^vam³ t{_massaUv {]Xn{]hÀ¯\¯n\v hnt[bambh 

4.	 Hm]vj³ (d) c≠pw sXäv 

5.	 CH CH Br CH CH - OH CH - COOH CH C3 3
aq NaOH

3 2
KMnO

3
NH

� 3
4 3 →  →  → OONH

                                                     

2

                                                                     
                                      

Br2 /NaOH↓
                                                                                CH - NH3 2

	 Hm]vj³ (c) 
6.	 Hm]vj³ (c) 3∞ ss\t{Sm BÂt¡³ 
7.	 Hm]vj³ (c) 
8.	 Hm]vj³ (c) jn^vÊv £mcw

9.	 Hm]vj³ (b) p – ss\t{Smtkj³ \S¡p¶p NO(CH3)2N  BWv DÂ¸¶w

10.

	

NH2  +  CH3     C      O        C       CH3 C6H5      NH     COCH3

acetanilide

O O

	 Hm]vj³ (d) 

11.	 Hm]vj³ (d) 

12.	Hm]vj³ (a) 

13.	Hm]vj³ (a) 

	 C H NO C H NH C H -N Cl C H6 5 2
Fe/HCl

6 5 2
NaNO  / HCl

6 5 2
H O

6
2 2 →  →  → 55 2-OH+N ›+HCl

14.	  (d) 

	

NO2 NO2

NO2

HNO3 / H2SO4

1,3 - dinitrobenzene

15.	 (b)

	

C

H

CH3

NH2

HONO

C

H

CH3

OHCH3     CH2     CH2 CH3     CH2     CH2

16.	Hm]vj³ (b) \oe emb\n 

Akä\nsseUv

ssUss\t{Sms_³ko³
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17.	 (d) ss{S CussYÂ Aao³ ( 3Aao³) 

18.	Hm]vj³ (b ) CH3 Hcp+I {Kq¸mWv, _m¡nbpÅ FÃmw – I {Kq¸mWv. +I {Kq¸v NH2 sâ CeIvt{Sm¬ 

km{µXsb Iq«p¶p AXn\mÂ t_knI kz`mhhpw IqSp¶p. 
19.	Hm]vj³ (a) FYt\mÄ, AtamWnbw sslt{UmIvskUv

20.	Hm]vj³ (d) 
21.	 b)

C

O

OCH3

CH3

22.	 (b) C H COONH C H -C N C H CH NH6 5 4
P O

Xm]w 6 5
LiAlH

6 5 2 2
HNO2 5 4 2 → ≡  →  →→ C H CH OH6 5 2

23.	Hm]vj³ (a) 

bqWnäv 9 sshZypX ckX{´w 
1. (c) 	 2. (b)	 3. (c) 	 4. (b) 	 5. (c) 	 6. (b)	 7. (a) 	 8. (b) 	 9. (b)	 10. (c) 	11. (b)	 12. (c) 
13. (a) 	 14. (d)	 15.(d) 	 16. (a) 	17. (b) 	18. (c) 	19.(d)	 20. (b)	 21.(d)	 22. (a)	 23. (b)	 24. (a)
25. (a)

bqWnäv 10 – {]Xe ckX{´w 
1. (c) 	 2.(b) 	 3.(d)	 4. (c)	 5. (a)	 6. (b)	 7. (b)	 8.(b)	 9.(d)	 10.(b)	 11. (d)	 12. (b)

13. (d)	 14. (d)	 15. (a)	 16. (a)	 17. (d)	 18. (d)	 19. (a)	 20. (d) 

bqWnäv – 11 – sslt{UmIvkn kwbpà§fpw CuYdpIfpw 

1. (a) 	 2. (c) 	 3. (a)	 4. (c) 	 5. (c)	 6.(b)	 7.(a) 	 8.(c) 	 9.(b) 	 10.(a) 	 11.(a) 	 12.(d) 

13. (c) 	 14. (d) 	15. (a) 	16.(c) 	 17.(d) 	 18.(c)	 19.(d) 	 20.(a)	 21.(b) 	 22. (b) 

bqWnäv – 12 ImÀt_mssWÂ kwbpà§fpw ImÀt_mIvknen¡¾§fpw 

	 1. (b) 	 2. (d)	 3. (c)	 4. (b)	 5. (c)	 6. (a)	 7.(a)	 8.(b)	 9. (c)	 10. (c)	 11. (a)	 12.(a) 

	 13. (b)	 14. (a)	 15. (d)	 16. (a)	 17.(b)	 18.(b)	 19. (a)	 20.(b)	 21. (c)	  22. (d)	23.(c)	 24. (d)

bqWnäv – 13 ImÀ_WnI ss\{SP³ kwbpà§Ä 

1. (a) 2. (b) 3. (a) 4. (d) 5. (c) 6. (c) 7.(c) 8.(c) 9. (b) 10. (d) 11. (d) 12.(a) 
13. (a) 14. (d) 15. (b) 16. (b) 17.(d) 18.(b) 19. (a) 20.(d) 21. (b)  22.(b)  23.(a) 24. (b)
25. (b)

bqWnäv – 14 ssPh X³am{XIÄ 
1.	 (c)   2.	(d)  3.	 (b)  4.	 (a)  5. (a)  6. (c)  7. (a)  8. (c)  9. (d)  10. (d)  11.	(d)  12. (d)
13. (a)  14. (c)  15. (c)  16. (d)  17. (d)  18. (d)  19. (c)  20. (b)  21. (a)  22. (c)  23. (b)
24. (d)  25. (d)

bqWnäv – 15 ckX{´w \nXy PohnX¯nÂ 
	� 1. (c) 	 2. (a)	 3. (a)	 4. (a)	 5.(d)	 6.(c)	 7. (a)	 8. (c)	 9. (a)	 10.(d)	 11. (d)	 12. (c)	

13.(d)	 14.(b)	 15. (d)	
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Glossary - ]ZkqNnI

Absorption BKncWw

Acid Anhydride A¾ A¬sslss{UUv

Active Sites k{InbØm\w

Acylation AsskeoIcWw

Adhesives BUvloknhv/c≠p {]Xe§sf X½nÂ H«nbv¡p¶ hkvXp

Adsorbate A]timjnXw

Adsorbent A]timjIw

Adsorption A[ntimjWw

Aldol Condensation BÂtUmÄ kwL\\w

Alkylation BÂssItej³

Analgesic thZ\kwlmcn

Anesthetic t_m[wsISp¯p¶h/achn¸n¡p¶h

Anode [\{[phw/Bt\mUv

Antacid BâmknUv/{]Xy¾w

Antagonists {]XntbmKnIÄ

Antibiotics {]XnssPhnI§Ä

Antiseptic tcmKmWp\min\n/Bânsk]vänIv

Anxiety DXv¡WvT

Auto Catalyst kzb cmkXzcIw/kzb DÂt{]cIw

Basicity £mcX

Benzoylation s_³tkmbneoIcWw

Biological Specimen ssPhamXrI

Bromination t{_man\oIcWw

Carrier Proteins hmlI t{]m«o\pIÄ

Catalytic Poison DÂt{]cnX hnjw

Cataphoresis Imämt^mdknkv

Cathode ImtYmUv/EW{[phw

Cell Constant skÂ Øncm¦w

Cell Membrane tImikvXcw

Chemisorption cmkA[ntimjWw
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Cinnamon Idphm¸«

Coagulation sImbmKpeoIcWw

Coal Tar Icn¡oÂ/tImÄSmÀ

Co-Enzyme kl F³sskw

Concentration Cell KmVXm skÂ

Conductance NmeIX

Convulsion A]kvamcw

Coupling Reaction kwtbmK {]Xn{]hÀ¯\w

Current Efficiency sshZypXob Imcy£aX

Decarboxylation A]ImÀt_mIvkneoIcWw

Dehydration \nÀPeoIcWw

Dehydrogenation A]ssl{UP\oIcWw 

Denaturation hnIeoIcWw

Desorption hntimjWw

Detergents A]amÀPI§Ä/UnäÀsPâpIÄ

Dialysis Ubmenknkv

Diazotisation UbtkmssStkj³

Disinfectant AWp\min\n

Double Decomposition Cc« hnLS\w

Drugs Huj[§Ä/acp¶pIÄ

Electrochemical Equivalent hnZypXv cmkXpeym¦w

Electrochemical Series {Inbmioet{iWn

Electrode CeIvt{SmUv

Electrode Potential CeIvt{SmUv ØnXnIw

Electrolysis sshZypX hntÇjWw

Electrolyte CeIvt{Smsseäv

Electromotive Force hnZypXvNmeI_ew

Electrophilic Substitution CeIvt{Sm{]nbmtZiw

Electroplating hnZypXvte]\w

Emulsion FaÂj³

Enzymes F³sskapIÄ/cmkmánIÄ
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Equivalent Conductance XpeyXm NmeIX

Esterification FÌdn^nt¡j³

Fatty Acids hk A¾§Ä/sImgp¸¾§Ä

Fermentation InWz\w/]pfn¡Â/DdIqSÂ

Filterability ^nÂ«d_nenän

Flavoring Agents hmk\]ZmÀ°§Ä

Food Preservatives `£W]cnc£I§Ä

Gel sPÂ

Genetic Information P\nXI hnhcWw

Half-Cell Reaction AÀ² skÂ {]Xn{]hÀ¯\w

Heterogeneity `n¶mßIw

Heterogeneous Catalyst `n¶mßI DÂt{]cIw/ckXzcIw

Homogeneous Catalyst GImßI DÂt{]cIw/cmkXzcIw

Induced Catalyst t{]cn¸n¨ cmkXzcIw

Infinite Dilution A\´amb t\À¸n¡Â

Inhibitor \ntcm[Iw

Isotherm kaXm]w

Lyophilic Sol etbm^nenIv tkmÄ

Lyophobic Sol etbmt^m_nIv tkmÄ

Miscelles anskÃnIÄ

Mixed Ethers an{iW CuYdpIÄ

Molar Conductance tamfmÀ NmeIX

Nitration ss\{SoIcWw/ss\t{Sj³

Non-Spontaneous Process ss\kÀ¤nIaÃm¯ {]{Inb

Nucleophilic Addition \yq¢ntbm^nenI k¦e\w

Nucleophilic Substitution \yq¢ntbm^nenI BtZiw

Ozonolysis Hmtkm¬ A]LS\w

Peptisation s]]vssätkj³

Perfumes kpKÔ hkvXp¡Ä

Physisorption `uXnI A[ntimjWw

Potential Gradient s]m«³jyÂ hyXymkw 

XII Std - Glossary Chemistry Vol-2 Malayalam.indd   322 3/12/2022   5:59:18 PM



323

Primary Amine {]mYanI Aao³

Primary Cell {]mYanI skÂ 

Promoter s{]mtam«À

Receptors {]Xn{KmlnIÄ

Redox Reaction dntUmIvkv {]Xn{]hÀ¯\w 

Resins ac¸i  

Resistance {]Xntcm[w

Rusting Xpcp¼n¡Â

Sacrificial Protection kaÀ¸nX kwc£Ww

Salt Bridge ehW]mX  

Scattering Of Light {]Imi {]IoÀW\w

Secondary Amine ZznXob Aao³

Secondary Cell ZznXob skÂ

Sedimentation ASnªpIqSÂ

Silver Mirror shÅn I®mSn

Solvation hnembItbmP\w/embImhcWw

Specific Conductance hninjvS NmeIX

Specific Resistance hninjvS {]Xntcm[w

Spectator Ions kvs]IvämäÀ AtbmWpIÄ

Spontaneous Process kzX {]{Inb

Stress t¢iw

Stupor `mKnI t_m[£bw
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