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AND  
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(Part VI) 



 

 

oaú;Shsl wka;¾ l%shd 

 
wKq w;r mj;sk iEu j¾.hlu wka;¾l%shd" oaú;sl 
wka;¾l%shd f,i yeÈkafõ' fïjd fmdÿfõ jekav ’jd,a 
wka;¾l%shd f,i o yeÈkafõ' wka;¾-wKql n, j¾. 
mylg fjka l< yel' 
 
• whk-oaúO%ej wka;¾l%shd 
• oaúO%ej-oaúO%ej wka;¾ l%shd yd yhsv%cka nkaOk 
• whk-fm%aß; oaúO%ej wka;¾l%shd 
• oaúO%ej-fm%aß; oaúO%ej wka;¾l%shd 
• wmlsrK n, ^,kavka n,) 

 
jekav ’jd,aia n, hkq wKql m%fNao w;r fyda tlu wKqjl 
ldKav w;r l%shd;aul jk wdl¾IK fyda úl¾IK n,hs. 
oaúO%ej-oaúO%ej wka;¾l%shd, oaúO%ej-fm%aß; oaúO%ej 
wka;¾l%shd yd ,kavka wmlsrK n, Bg we;=<;a h. 

 

  



 

 

whk-oaúO%ej wka;¾ l%shd 
 
c,h ;=< NaCl jeks whksl ,jK Èh jkqfha tys we;s 
Ok whk yd Rk whk c, wKq iu`. we;s lr .kakd 
oaú;Shsl wka;¾l%shd ksid h'  
 
whksl ixfhda. j, Ok whk ^NaCl ys Na+ whk& 
iu`. O%eú; wKqfõ RK O%ejh δ- (H2O ys O 

mrudKqj)wka;¾l%shd lrhs'  
 
RK whk iu`. O%eú; wKqfõ ^c,fha& δ+ O%ej 
wka;¾l%shd lrhs'  
 
fï wka;¾l%shd whk-oaúO%ej wka;¾ l%shd f,ig kï lr 
we;' c,Sh NaCl ødjKhl jQ Na+whk yd Cl whk c, 
wKqj,ska jg ù ødjK wjia:dfõ ia:dhsj mj;skafka fï 
whk-oaúO%ej nkaOk ksid h' 
  



 

 

  
 
 
 
 
 
 

NaCl whk yd H2O w;r whk-oaúO%ej wka;¾l%shd 
 

  



 

 

oaúO%ej-oaúO%ej wka;¾ l%shd 
 
hï wKqjl iaÓr oaúO%ejhla we;akï" tjeks wKq w;r jQ 
wka;¾l%shd oaúO%ej-oaúO%ej wka;¾ l%shd fõ' my; rEmh 
u`.ska myiqfjka th jgyd .ekSug yels h' fï 
wdl¾IK m%n,;dj 0'5 - 15 kJ mol-1 ;rï mrdihl 
me;sÍ we;' 
 

  
 

oaúO%ej-oaúO%ej wka;¾ l%shd 
 

  



 

 

O%eú; wKqjl δ + f,i wdfrdams; O%ejh yd wfkla O%eú; 
wKqfõ δ- O%ejh wdY%s; wdl¾IK oaúO%ej-oaúO%ej 
wka;¾l%shd f,i ye¢kaúh yels h' ksoiqka f,i 
f*daue,aäyhsâ wKq w;r jQ wka;¾l%shd ±laúh yels h' 
 

 
 

f*daue,aäyhsâ ys oaúO%ej-oaúO%ej wka;¾ l%shd 
 

  



 

 

yhsv%cka nkaOk 
 
yhsv%cka nkaOk, oaúO%ej-oaúO%ej wka;¾ l%shd iajrEmhla 
jk w;r iuyr yhsv%cka nkaOk wfkla oaúO%ej-oaúO%ej 
wka;¾l%shdj,g jvd (0.5 – 1.5 kJ mol-1) m%n, fõ' fndfyda 
úg yhsv%cka nkaOkj, Yla;sh 4 – 40 kJ mol-1 jQ 
mrdihl me;sÍ we;' 
 
yhsv%cka mrudKqj N,O fyda F mrudKqjlg ne£ we;s 
úg tu H u; f.dvke.S we;s Nd.sl Ok wdfrdamKh (δ+) 
wfkl=;a mrudKq iu. H mrudKqj ne|S we;s wjia:djkag 
idfmalaI j úYd, h'  
 
fuhg fya;=j H yd fuu mrudKq ^N,O,F& w;r jQ úoHq;a-
RK;d fjki idfmalaIj by< ùu h'  
 
H mrudKqj idfmalaIj l=vd ksid ta wdY%s; wdxYsl Ok 
wdfrdamKhla we;s úg oS mj;sk iaÓ;s úoHq;a lafIa;% 
;Sj%;dj o idfmalaIj by< h'  
 
  



 

 

fuf,i δ+ f,i O%eú; H mrudKq iu`., δ- f,i O%eú; 
N,O fyda F mrudKq wdY%s; 
wka;¾l%shdj yhsv%cka nkaOk f,i ye|skafõ.  
 
fufia δ- f,i wdfrdams; N,O fyda F mrudKqjla H 
mrudKqjla iu`. ne£ ;sîu w;HjYH fkdjk w;r" th 
fjk;a mrudKqjla jqj o úh yels h. 

 

(Wod: CHCl3 ys H mrudKqj yd weisfgdaka ys O mrudKqj 
w;r jQ yhsv%cka nkaOk) 

 

 
c,fha we;s yhsv%cka nkaOk 

 
  



 

 

by; rEmfha oelafjk mrsos tla c, wKqjla ;j;a c, 
wKq iuÕ yhsv%cka nkaOk uÕska ne|S we;. icd;Sh wKq 
w;r yhsv%cka nkaOk we;s wjia:d i|yd øj NH3 yd 
H2O ksoiqka h' 
 
c,h jeks wKql øjHhkaf.a yeisÍu yd .=Kdx. O%eúh;d 
wdlD;sh iu. .<md .; yelsh. whsia ys >k;ajh c,fha 
>k;ajhg jvd 9%la muK wvq ksid whsia c,h u; md 
fõ.  
 
isis,a lsÍfï § c,fha ;dmc Yla;sh bj;a jk ksid wKqj, 
pd,l Yla;sh wvq ùfuka 0°C § c,h whsia njg m;a fõ.  
 
c,h 0°C f;la isis,a lsrSfï § c, wKqj, pd,l Yla;sh 
wvqfj;au c, wKqjla jgd we;s úh yels yhsv%cka nkaOk 
ixLHdj jeäfõ. 0°C olajd isis,a lsÍfï § ;dmc Yla;sh 
bj;a ùfuka pd,l Yla;sh wvqùu ksid c, wKqjla idok 
yhsv%cka nkaOk ixLHdj jeä ù wKq l%uj;a rgdjlg 
weysf¾'  
 
  



 

 

fuysÈ tla tla c, wKqj ta jgd we;s c, wKq iu`. Wmßu 
yhsv%cka nkaOk ixLHdjla idohs. 
 

 
whsia ;=, we;s H2O wKqj, ieliSu 

 

iEu c, wKqjlgu H mrudKq fol uÕska yhsv%cka 
nkaOk folla ieosh yels w;r" O mrudKqj u; we;s 
tlir bf,lafg%dak hq.,a fol fhdod .ekSfuka ;j;a 
nkaOk folla ieÈh yelsh. 0°C § iEu c, wKqjla 
jgdu p;=ia;,Sh wdldrhg yhsv%cka nkaOk 4 ne.ska 
we;sfõ.  
 
  



 

 

øj c,fha we;s ksoyia wjldY j,g jvd jeä ksoyia 
wjldY whsia j, mj;skafka c, wKqj, l%uj;aj weysÍu 
ksidh.  
 
fï ksid øj c,fha jQ ksoyia mßudjg jvd 9% lska muK 
jeä ksoyia wjldYhla whsia j, we;. whsia ys iaMál 
jHqy .Kkdjla we;s w;r" tajdfha iajNdjh wod, isis,k 
;;ajhka u; r|d mj;S. flfia jqjo tlsfklg fjkia 
wKq w;r mjd yhsv%cka nkaOk we;s fõ' ksoiqka f,ig 
c,h yd weisfgdaka ñY%Kh ±laúh yelsh' 
 

 
c,h yd weisfgdaka ñY%Kh ;=, we;s yhsv%cka nkaOk 

 

  



 

 

my; oelafjk mßÈ, weisála wï,hg tys ldfndlais,sla 
ldKavfha yhsv%cka mrudKqj yd tu ldKavhg wh;a 
ldfndks,a ldKavfha (C=O) Tlaiscka mrudKqj w;r 
yhsv%cka nkaOk ;eksh yels h. fï wkqj δ- wdfrdamKh 
iys; úoHq;a RK mrudKqj ieu úgu yhsârcka j,g 
ne|S ;sîu w;jYH idOlhla fkdfõ. yhsv%cka nkaOkhla 
we;sùug ;rï m%udKj;a O%eú;;djhla H mrudKqjg yd 
wfkla úoHq;a RK uQ,øjH mrudKqjlg (O, N, F) ;sìh 
hq;= neõ fuhska fmkS hhs. 
 

 
weisásla wï,h ;=, we;s H nkaOk 

 
  



 

 

 
(a) HF ;=, we;s H nkaOk, (b) NaF yd HF ;=, we;s H nkaOk 

 

wKq folla w;r l%shd;aul jk yhsv%cka nkaOk wka;¾-
wKql yhsv%cka nkaOk f,i ye|skafõ' tl u wKqfõ 
yhsv%cka mrudKqjla yd úoHq;a-RK mrudKqjla w;r 
yhsv%cka nkaOk we;s úg tajd wka;#-wKql yhsv%cka 
nkaOk f,i ye|skafõ' 
 
my; rEmfhka ´f;da-khsÜfrd*Sfkda,aj, yd merd-
khsÜfrd*Sfkda,aj, we;s yhsârcka nkaOk u.ska wka;¾-
wKql yhsv%cka nkaOk yd wka;#-wKql yhsv%cka nkaOk 
w;r fjki úoyd oelafõ. 

  



 

 

 
(a) merd -khsÜfrd*Sfkda,a yd (b) ´f;da-khsÜfrd*Sfkda,a j, yhsv%cka 

nkaOk 
 

 

we;eï wjia:d ys § úoHq;aRK mrudKqj f,i Cl 
mrudKqj we;s úg § (yhsv%cka nkaOk m%n,;dj ;rula 
wvq h) yhsv%cka nkaOk mj;sk njg o w¾: oelafõ.  
 
fï ksid Cl mrudKqj we;=,;a jk mßÈ FONCl f,ig 
;j;a kS;shla we;. kuq;a idudkHfhka m%n, yhsv%cka 
nkaOk we;s jkqfha δ+ f,ig O%eú; H mrudKqjla iuÕ 
δ-  f,ig O%eú; N, O fyda F mrudKq w;rh. 

 

  



 

 

whk-fm%aß; oaúO%ej wka;¾ l%shd 
 
whãka ^I2& ks¾O%eùh ksid c,h ;=< Èhjkafka b;d u| 
jYfhks' tfy;a c,Sh KI ;=< >k wjia:dfõ jQ whãka Èh 
fõ' fï ksÍlaIKh meyeÈ,s l< yelafla whk-fm%aß; 
oaúO%ej wka;¾l%shd ixl,amh u.sks'  
 
whvhsâ ^I-& whkh we;s lrk n,mEu ksid ks¾O%eùh I2 
wKqj fm%arKhg md;% ù oaúO%ejhla we;s ;;a;ajhg m;a 
fõ' fï fm%arKh jQ oaúO%ejfha jQ Ok O%ejh yd I- whkh 
w;r jQ wka;¾l%shdj ksid I3

- whkh iEfoa' tneúka I2 
myiqfjka c,Sh KI ;=< Èh fõ' 
 

 
whk-fm%aß; oaúO%ej wka;¾l%shd 

 

  



 

 

tneúka whk-fm%aß; oaúO%ej wka;¾l%shd j,g c,Sh KI 
ødjKh ;=< I2 myiqfjka Èhùug ie,eiaúh yel¡ 
  



 

 

 

oaúO%ej-fm%aß; oaúO%ej wka;¾l%shd 
 
fïjd b;d ÿ¾j, wka;¾ wKql n, jk w;r" O%eùh 
wKqjla uÕska ks¾O%eùh wKqjla fyda mrudKqjla fm%arKh 
lsÍfuka fïjd we;s fõ. O%eùh wKqfõ oaúO%ejfha we;s 
iaÓ;s úoHq;a n, fya;=fjka ks¾O%eùh wKqfõ fyda 
mrudKqfõ bf,lafg%dak j,dj O%eùlrK fõ. fï 
wka;¾l%shdj, Yla;sh 1/ r6 g iudkqmd;sl fõ. “r” hkq 
wKq fol w;r ÿr fõ. 
 
fm%aß; oaúO%ejfha oaúO%ej >Q¾Kfha w.h ks¾O%eùh wKqfõ 
fyda mrudKqfõ O%ejKYS,;dj u; fyda O%eùh wKqfõ 
oaúO%ej >Q¾Kh u; r|d mj;S. Ar mrudKqj yd HCl wKqj 
w;r we;s wka;¾l%shd fuhg ksoiqkls. 
 

  



 

 

 
oaúO%ej – fm%ars; oaúO%ej wka;¾l%shd 

 
 

  



 

 

,kavka wka;¾l%shd (n,) (laI‚l oaúO%ej-fm%aß; 
oaúO%ej wka;¾l%shd) 
 
ks¾O%eùh ixfhda.j, § tu wKq tlsfkl r|jd .kq 
,nkafka tu wKq w;r yg.kakd b;d ÿ¾j, wka;¾l%shd 
úfYaIhla u.ska h'  
 
>k, øj yd jdhq wjia:dfõ§ ksIal%sh uQ,øjH wdY%s;j 
fujeks ÿ¾j, wka;¾l%shd we;'  
 
fïjd ,kavka n, kï fõ' wKqj ks¾O%eùh jqj;a 
bf,lag%dak wLKav p,s;fha fhfok ksid hï laIKhl § 
bf,lafg%dak >k;ajh jeä fmfoila we;s jk w;r" tu 
fmfoig idfmalaIj bf,lafg%dak >k;ajh wvq fmfoila 
we;s fõ' 
 
B<`. laIKfha § tu O%ej foflys msysàu fjkia fõ' 
fujka wjia:djl tla laIKhl § we;s jk oaúO%ejhla 
iu`. ;j;a wKqjl we;s jk tjeks u oaúO%ejhl 
m%;súreoaO f,i wdfrdams; (δ+--- δ-) O%ej w;r jQ 
wka;¾l%shd wmlsrK n, fyda ,kavka n, f,i ye|skafõ' 
 
  



 

 

wKqjl mDIaÀl j¾.M,h jeä kï fujeks wka;¾l%shd 
we;s ùfï yelshdj jeä fõ' wKq foll mDIaÀl 
j¾.M,h idfmalaIj úYd, kï tajd w;r we;s jk 
iïm%hqla; wdl¾IK n, ie,lsh hq;= ;rï h. 

 
O%eùh jqj o ks¾O%eùh jqj o ish¨ wdldr mrudKq yd wKq 
w;r ,kavka n, mj;S. úYd, wKql ialkaO iys; wKqj, 
fN!;sl .=K ks¾Kh lsÍfï § ,kavka n, fyj;a wmlsrK 
n,, oaúO%ej-oaúO%ej n, j,g jvd jeo.;ah. >k 
wjia:dfõ § whãka wKq j, l%uj;a weisÍu iïnkaOfhka 
jvd;a m%uqL wdl¾IK n, jkafka ,kavka n,h' 
  



 

 

>k wjia:dfõ § whãka wKq j, iqixys; weiqreu 
 
 
whãka ks¾O%eùh wKqjls. >k wjia:dfõ we;s whãka 
wKql iaMálhla f,i ie,fla. whãka wKqj (I2) nßka 
jeä úYd, wKqjls. >K wjia:dfõ we;s whãka wKqj, 
wKql p,s;h i|yd ldur WIaK;ajfha we;s ;dm Yla;sh 
m%udKj;a fkdfõ. >K wjia:dfõ § ,kavka n, u.ska 
whãka wKq l%uj;a ieleiaul ;nd .kS.  
 
whãka wKqj, úYd, mDIaÀh j¾.M,h úiska hdno wKq 
iu. we;s flfrk ,kavka n, ksid wKql oe,si jHQyhla 
ks¾udKh fõ. whãka wKq ks¾O%eùh neúka O%eùh 
ødjlj,g jvd wO%eùh ødjlj, whãkays ødjH;dj jeä 
h. 

 

 
whãka j, oe,si jHQyh 

 

  



 

 

ir, wKq lsysmhl ;dmdxlj, úúO;ajh my; j.=fjka 
fmkakqï flf¾. oaúO%ej >Q¾Kh yd wka;¾-wKql n, 
weiqfrka ;dmdxlj, úp,k myod Èh yels h. 

 

ir, wKq lsysmhl ;dmdxl yd oaúO%ej >Q¾K 
 

wKqj ujq,sl 
ialkaOh/ 
g mol-1 

oaúO%ej 
>Q¾Kh 

;dmdxlh/ 
0C 

m%uqL 
wka;¾l%shd 

j¾.h 

O2 32 0 -183 ,kavka n, 

NO 30 0.153 -152 oaúO%ej-oaúO%ej 

Kr 83.8 0 -152 ,kavka n, 

HBr 81 0.82 -62 oaúO%ej-oaúO%ej 

Br2 160 0 59 ,kavka n, 

ICI 162.5 1.6 97 oaúO%ej 

 
NO yd O2 ys ujq,sl ialkaO ixikaokd;aul jk kuq;a 
NO ys ;dmdxlh, O2 ys ;dmdxlhg jvd by< h. tneúka 
NO ys wka;¾-wKql wdl¾IK n, m%N,;dj, O2 ys 
wka;¾-wKql n,j, m%N,;djg jvd jeäh. wKqj, 
oaúO%ej >Q¾Kh yd O%eùh;dj ms<sn| wdlD;sh fï 
ksÍlaIKh meyeÈ,s lsÍug Ndú; l< yelsh.  
 
  



 

 

NO, tlsfklg fjkia úoHq;a-RK;dj,ska hq;a uQ,øjH 
mrudKqj,ska ieÈ wKqjls. tfyhska th O%eùh wKqjla jk 
w;r" tys oaúO%ej >Q¾Kh 0.153 D fõ.  
 
Tlaiscka wKqj Y=kH oaúO%ej >Q¾Kfhka hq;a ks¾O%eùh 
wKqjls. O%eùh NO wKq w;r oaúO%ej-oaúO%ej wdl¾IK 
mj;s. ks¾O%eùh Tlaiscka wKq w;r we;af;a idfmalaI 
jYfhka ÿ¾j, ,kavka n,hs.  
 
tneúka øj wjia:dfõ § wka;¾-wKql n, ì|Su i|yd 
Tlaiscka j,g jvd jeä ;dm Yla;shla NO i|yd wjYH 
fõ. 

 

fn%daóka wKq (Br2) yd whãka fudfkdlaf,drhsâ wKq (ICl) 

iubf,lafg%dksl fõ. fn%daóka wKq ks¾O%eùh jk w;r" øj 
fn%dóka 59OC § kghs. ICl wKq O%eùh jk w;r" tu 
ixfhda.h kgkafka 97OC § h.  
 
  



 

 

th fn%daókays ;dmdxlhg jvd 40OCla muK by, jQ 
WIaK;ajhls. Br2 wKq w;r we;s wka;¾-wKql n,j,g 
jvd ICl wKq w;r we;s wka;¾-wKql n, m%n, nj fï 
;dmdxlj,ska fmkS hhs.  
 
m%n, oaúO%ej-oaúO%ej n, iys; ´kE u øjHhlg 
ú,hkhg yd keàug ie,lsh hq;= ;rï jeä Yla;shla 
wjfYdaIKh úh hq;= h. 

 
wKq w;r jQ wdl¾Yk n, ys iïm%hqla; m%n,;dj, 
wKqj, yevh u;o r|d mj;S. È.ska jeä wKqj, 
bf,lafg%dak jvd myiqfjka O%eùlrKhg yd úia:dmkhg 
md;% fõ. ksoiqkla f,i n-fmkafÜka 36oC § kgk w;r 
ksfhda-fmkafÜka kgkafka 90oC § h.  
 
wKq w;r wdl¾IKh jeä j;a u ;dmdxl by, hhs. 
tneúka n-fmkafÜkays ,kavka n, ksfhda-fmkafÜkays 
,kavka n,j,g jvd m%n, fõ.  
 
  



 

 

fuhg fya;=j, ksfhda-fmkafÜka wKqj idfmalaIj 
f.da,dldr ùu yd tys C-C nkaOkj, ixhqc;d 
bf,lafg%dak CH3 ldKav u`.ska fyd`Èka wdjrKh ù 
;sîu;a n-fmkafÜka odudldr wKqjla ù tys jQ tu C-C 
nkaOkj, ixhqc;d bf,lafg%dak ,kavka n, we;s ùug 
yels mßÈ jvd ksrdjrKh ù ;sîu úh hq;=h'  
 
yevh wkqj tys C-C nkaOkj, ixhqc;d bf,lafg%dak 
jgmsgdfjka fyd`Èka wdjrKh ù ;sîu;a, n-fmkafÜkaj, 
tu nkaOkj, ixhqc;d bf,lafg%dak jvd ksrdjrKh jk 
f,i mDIaGhg ióm j msysgd ;sîu;a h. 
  



 

 

 


