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jlk;u ç;ksx'kkyk-III: foy;u] çkoLFkk lkE;] pkydRo] 
oSn~;qr&jlk;u v©j vfHky{kdh; lewg dkcZfud jlk;u-II 

jlk;u foKku ds nwljs l= ds iz;ksx'kkyk ikB~;Øe esa vkidk Lokxr gSA bl iz;ksx'kkyk dk;Z dks 
djus ds fy, ikB~;Øe esa fn, x, fofHkUu iz;ksx dk;ksZa dks djus ds fy, vko';d fof/k;ksa dk 
fooj.k  bl iqfLrdk esa fn;k x;k gSA bl iqfLrdk dks laiw.kZ cukus ds fy, izR;sd iz;ksx ds fy, 
mfpr ladYiukvksa dk vk/kkj Hkh lfEefyr fd;k x;k gSA  

bl iz;ksx'kkyk iqfLrdk ds nks Hkkx gSaA Hkkx ^d* HkkSfrd jlk;u ds iz;ksxksa ls lacaf/kr gS vkSj Hkkx 
^[k* esa dkcZfud jlk;u ls lacaf/kr iz;ksx fn, x, gSaA Hkkx ^d* esa 7 iz;ksx gSaA bl Hkkx ds igys 
ikap iz;ksx jklk;fud o izkoLFkk lkE; ij vk/kkfjr gSA vxys nks iz;ksxksa esa vEyksa o {kkjdksa ds 
pkydrkferh; o foHkoferh; vuqekiuksa dh fØ;kfof/k dk o.kZu fd;k x;k gSA bl iz;ksxksa esa 
vuqekiu ds rqY;rk fcanq ds Kkr djus ds fy, vuqekid ds Qyu ds :i esa Øe”k% foy;u ds 
pkydRo rFkk foHko dks ekik tkrk gSA 

Hkkx ^[k* esa igys xq.kkRed dkcZfud fo'kys"k.k ds laca/k esa crk;k x;k gSA vki bl Hkkx esa vki dqy  
N% iz;ksx djsaxsA xq.kkRed dkcZfud fo'kys"k.k ls lacaf/kr rhu iz;ksx fn, x, gSaA bu iz;ksx ä esa 
xq.kkred oxhZdj.k ijh{k.kksa dh iz;ksxkRed izfØ;kvksa rFkk mu ;kSfxdksa ds O;qRiUUkksa dh fojpuksa ds 
ckjs esa crk;k tk,xk ftuds vfHky{kdh; lewg vkerkSj ij ik, tkrs gSaA xq.kkRed dkcZfud 
fo'ys"k.k ds vk/kkj ij bu rhu ç;ksxksa ds vykok] geus rhu vkSj ç;ksx Hkh 'kkfey fd, gSa % t¨ 
vipk;d vkSj vuipk;d “kdZjkvksa ds chp varj LFkkfir djus ds fy, fd, x, ijh{k.k] Xykbflu 
ds fu/kkZj.k ds fy, fd, x, ijh{k.k vkSj LVkpZ ij ykj ,sfeysl ,at+kbe dh dkjZokbZ ds fy, 
mi;ksx fd, x, ijh{k.kksa ls lacaf/kr gSaA 

bl ikB~;Øe ds lHkh rsjg iz;ksx vkidks yxHkx N% fnuksa esa djus gSaA  

mÌs'; 

bl ikB~;Øe dks i<+us vkSj blesa fn, x, iz;ksxksa dks djus ds i'pkr~] vki 

 forj.k fof/k }kjk fdlh vfHkfØ;k ds lkE; fLFkjkad dk fu/kkZj.k dj ldsaxs( 

 “khryu oØ fof?k }kjk uS¶+Fkyhu&csUt+ksbd vEy ra= ds fy, izkoLFkk vkjs[k cuk ldsasxs 

 Q+hukWy ty&ra= ds fy, Økafrd foy;u rki ¼lh-,l-Vh-½ dk fu/kkZj.k dj ldsaxs rFkk ml ij 
minzO;ksa ds çHkko dk v/;;u dj ldsaxsa 

 pH-vuqekiu odz cukdj fn, x, nqcZy vEy ds fo;kstu fLFkjkad dk fu/kkZj.k dj ldsaxsa 

 pkydrkferh; ¼rFkk foHkoferh;½ vuqekiuksa }kjk HCl ¼vFkok ,slhfVd vEYk½ ds fn, x, uewus 
dh izcyrk ¼lkanzrk½ dk ifjdyu dj ldsaxsA 

 fpjizfrf"Br xq.kkRed dkcZfud fo’ys"k.k }kjk dkcZfud ;kSfxdksa ds igpku djus esa iz;qDr 
fofHkUUk inksa dh O;k[;k dj ldsaxs] 

 vfHky{kdh; lewg ijh{k.k rFkk O;qRiUUkksa ds fojpu dh fof/k;ksa dk o.kZu dj ldsaxs 

 vKkr dkcZfud ;kSfxdksa dh igpku dj ldsaxsA fn, x, fdlh uewus esa Xykbfll dh ek=k dk 
fu/kkZj.k dj ldsaxs;  

 LVkpZ vkSj ,sfeysl dh ty&vi?kVu vfHkfØ;k dks rki fdl izdkj izHkkfor djrk gS dk o.kZu 
dj ldsaxs gS; vkSj 

 bl ikB~;Øe esa fn, x, iz;ksxksa dks djus dk iz;ksx'kkyk fjdkMZ j[k ldsaxsA  



 

v/;;u ekxZnf'kZdk 

bl ikB~;Øe esa fn, x, iz;ksxksa dh ppkZ dk :i izFke l= vkSj f}rh; l= ds jlk;u iz;ksx'kkyk 
ikB~;Øe®a  dh ppkZ ds leku gSA bl iz;ksx'kkyk ikB~;Øe esa] vki rsjg iz;ksx djsaxsA fiNys jlk;u 
iz;ksx'kkyk ikB~;Øe ds leku vki iz;ksx djsaxs] vkadM+ksa dks fjdkMZ djsaxsA izR;sd Hkkx esa fn, x, 
ekxZn'kZu ds vuqlkj iz;ksx'kkyk iqfLrdk dks iwjk j[ksaxsA iz;ksx'kkyk iqfLrdk ds j[k&j[kko ds fy, 
dqN lkekU; funsZ'k uhps fn, x, gSaA ;kn jf[k, fd izR;sd iz;ksx dk ewY;kadu gksxkA vr% 
iz;ksx'kkyk esa iz;ksx djus ds fy, vkus ls igys vki iz;ksx'kkyk iqfLrdk dks i<+ yhft,A blls 
vkidks mfpr izdkj iz;ksx djus esa lgk;rk feysxhA  

iz;ksx'kkyk iqfLrdk 

;g vko';d gS fd vki fd, x, dk;Z dk mfpr fjdkMZ j[ksaA bl fjdkMZ esa iz;ksx ds fofHkUu 
pj.kksa esa fd, x, izs{k.kksa dks n'kkZuk pkfg,A ;s izs{k.k izk;ksfxd ifj.kke dh lgh O;k[;k djus esa 
lgk;d fl) gksaxsA iz;ksx'kkyk iqfLrdk cukrs le;] vki fuEufyf[kr ckrksa dk /;ku jf[k, %  

 iz;ksx'kkyk fjdkMZ j[kus ds fy, ftYnokyh iqfLrdk dk mi;ksx dhft,A  

 vki ,slh iz;ksx'kkyk fjdkMZ iqfLrdk dk mi;ksx dj ldrs gSa ftlesa ,d rjQ ds iUuksa ij 
js[kk,¡ vkSj nwljh rjQ ds iUuksa ij ughaA  

 iqfLrdk esa L;kgh ls fy[ksaaaaA ;fn dksbZ xyrh gks tk,] rks mls dkVdj lgh ls nqckjk fy[k 
nhft,A  

 fo"k; lwph cukus ds fy, iqfLrdk ds vkjaHk ds dqN iUus [kkyh NksM+ nsaA  

 iz;ksx'kkyk iqfLrdk esa vkysf[kr xzkQ+ layXu dhft,A  

 iz;ksx'kkyk iqfLrdk esa fd, x, lHkh dk;ksZa dk iw.kZ fjdkMZ gksrk gSA blesa fd, x, iz;ksx dh 
la[;k] 'kh"kZd] fnukad vkSj le; fu;fer :i ls Hkjus pkfg,A  

 iqfLrdk esa lHkh izs{k.kksa vkSj vk¡dM+ksa dks muds ysrs le; gh fy[k yhft,A vius izs{k.kksa tSls 
inkFkZ ds rksys x, Hkkj] xyukad vkfn dks fy[kus ds fy, dkxt+ ds VqdM+ksa dk dnkfi iz;ksx 
u djsaA ;s [kks ldrs gSa vkSj mu ij fy[kh tkudkjh ,d&nwljs ds lkFk cnyus }kjk vkids 
fy, dfBukbZ mRiUu dj ldrs gSaA  

 vius fjdkMZ dks Li"V :i ls fy[ksa vkSj mls Hkyh izdkj O;ofLFkr j[ksaA bls i<+us ij] ;g 
Li"V :i ls le> vkuk pkfg, fd D;k fd;k x;k gSA  

 ;g vko';d ugha gS fd vki iwjh fof/k iz;ksx'kkyk iqfLrdk esa iqu% 'kCn'k% fy[ksa D;ksafd ;g 
iz;ksx'kkyk iqfLrdk esa nh xbZ gSA  

 vkidks ifjdyuksa dk fooj.k n'kkZuk vko';d gSA  

 izR;sd iz;ksx ds fy, izkIr ifj.kkeksa vkSj fu"d"kksZa dks n'kkZrs gq, lkjka'k nsrs gq, mudh 
O;k[;k Hkh djuh pkfg, ;fn ifj.kke visf{kr :i ls izkIr ugha gq, gksaA  

iz;ksx'kkyk iqfLrdk vkSj mlds Hkyh&izdkj j[k&j[kko ds fy, dqN vad fu/kkZfjr fd, x, gSaA 

ge pkgrs gSa fd vki ç;ksx djds lh[kus ds jksekap dk vuqHko djsaA lh[kus dk blls vPNk dksbZ 
v©j rjhdk ugha gSA vkidks gekjh “kqHkdkeuk,¡ !  
 
 
 
 
 
 
 

vko';d lwpuk 

 iz;ksx'kkyk ikB~;Øe esa fo|kFkhZ dh mifLFkfr vfuok;Z gSA iz;ksx'kkyk dk;Z vke rkSj ij vkids pqus gq, v/;;u 
dsUnz ij vk;ksftr fd;k tkrk gSA 

 nks ØsfMV ds ikB~;Øeksa dks 6@7 fnuksa ¼60 ?k.V ä½ dh vof/k esa iwjk djuk gksxk% 

 xkbMsM iz;ksx'kkyk dk;Z ds fy, 5@6 fnu 

 vuxkbMsM iz;ksx'kkyk dk;Z ds fy, 1 fnuA 

 iz;ksx'kkyk ikB~;Øe dks lQyrkiwoZd djus ds fy, vkidks nksuksa izdkj ds iz;ksx'kkyk dk;ksZa ;kfu fd xkbMsM 
vkSj vuxkbMsM ?kVdksa esa de ls de 35 % vad izkIr djus gksaxsA 
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ç;ksx1 

forj.k fof/k }kjk vfHkfØ;kvksa  
ds lkE; dk v/;;u djuk 

Á;¨x dh :ijs[kk  

1-1 çLRkkouk 

 mÌs'; 

1.2 usUkZLV forj.k dk fu;e vkSj 
forj.k dk fl)kar 

1.3 ç;ksx1a% forj.k fof/k }kjk 
vfHkfØ;kvksa ds lkE; fLFkjkad 
dks fLFkj djuk 

 Kl + I2 ⇌Kl3
 

 fl)kar 

 vko';drk,¡ 

 dk;Zfof/k 

 izs{k.k  

 ifjdyu 

 ifj.kke 

1.4 Ikz;ksx1b% dkWij vk;u] Cu (II) 

vkSj veksfu;k ds chp ladqy 
xBu dk v/;;u djuk vkSj 
forj.k fof/k dk mi;ksx djds 
ladqy ds lw= fu/kkZj.k djuk

  2
433

2 ])[Cu(NH4NHCu

fl)kar 

 vko';drk,¡ 

 dk;Zfof/k 

 izs{k.k  

 ifjdyu 

 ifj.kke 

1.5 cks/k iz”uksa ds mÙkj

 

1-1  çLrkouk 
fiNys izk;ksfxd ikB~;Øeksa esa fofHkUUk dkcZfud] vdkcZfud vkSj HkkSfrd iz;ksx dh ewy 
ckrsa lh[kh gSaA bl iz;ksx'kkyk ikB~;Øe esa] vki HkkSfrd iz;ksx dj jgs gksaxsA bl 
fl)kar ds vk/kkj ij iz;ksxksa dks djus ds fy, vkidk usUkZLV forj.k dk fu;e vkSj 
forj.k dk fLFkjkad dk fooj.k ;kn j[kuk gksxkA 

mÌs'; 

bl ç;ksx dks djus ds ckn] vki % 

 usuZLV forj.k dk fu;e ds fl)kar dh O;k[;k dj ldsaxs; 
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 forj.k fof/k }kjk vfHkfØ;k ds lkE; fLFkjkad dks fLFkj dj ldsaxs; vkSj 

  KI + I2           KI3 

 forj.k fof/k dk mi;ksx djds] dkWij vk;u]Cu(II) ds lkFk veksfu;k ds 
ladqy dk lw= fLFkj dj ldsaxs:  

   

1-2  usuZLV forj.k dk fu;e ds fl)kar vkSj forj.k 
fLFkjkad 

usuZLV forj.k dk fu;e vkSj forj.k dk fl)kar vki ikB~;Øe ch-lh-,p-lh-Vh-                 
BCHCT-135 bdkbZ 2 Hkkx 2.4 esa igys ls gh v/;;u dj pqds gSaAd`I;k bls ;kn 
djus ds fy, Hkkx 2.4  ij nksckjk xkSj djsaA ;gk¡ Hkh bl fl)kar ij la{ksi esa ppkZ 
dh xbZ gS rkfd vkidks bl fl)kar ds vk/kkj ij iz;ksx djus esa enn feysA 

forj.k fLFkjkad fLFkj djuk vkSj usUkZLV forj.k dk fu;e 

tc nks vfeJ.kh; rjy ¼A vkSj B½ ds feJ.k ds lkFk ,d Bksl ;k rjy dks fgyk;k 
tkrk gS vkSj ;fn foys; fn, x, rkieku ij nksuksa rjy inkFkksZa esa ?kqyu'khy gksrk gS] 
rks ;g nks rjy inkFkksZa ds chp ,d fuf'pr rjhds ls forfjr djrk gS rkfd nks 
foyk;d ds chp bldh laknzrk ds vuqikr forfjr foys; dh ek=k ls Lora=] gS] 
c'krsZ fd foys; nksuksa foyk;d esa ,d gh vk.kfod voLFkk esa gksA 

rks] 









B

A
D

C

C
K  tgka CA vkSj CB nks rjy inkFkZ ds lkE; eksyj lkanzrk gSA KD ,d 

fLFkjakd gSa ftldks forj.k ;k foHkktu xq.kkad ekuk tkrk gSA bl fu;e dks usuZLV 
forj.k dk fu;e ;k foHkktu fu;e ds :Ik esa ekuk tkrk gSA KD dk eku ra= ds 
rkieku ij fuHkZj djrk gS vkSj nks ijrksa dh lkis{k ek=k o foys; ds ek=k ij fuHkZj 
ugha djrk gSA 

ikB~;Øe ch-lh-,p-lh-Vh-&135¼BCHCT-135) bdkbZ 2 eas vkius forj.k dk fu;e dh 
lhekca/ku ds ckjs esa lh[kkA rks vkius v/;;u fd;k gS fd ;g rHkh ekU; gS tc foys; 
dk fo;kstu ;k la;kstu esa dksbZ cnyko ugha vkrk gSA 

cks/k ç'u 1 

usuZLV forj.k dk fu;e dh lhekca/ku D;k gSa\ 
 

rjy inkFkZ ¼ A vkSj B½ vkSj foys; dh ra= ds fy, vyx&vyx fLFkfr;ka gks ldrh 
gSaA vkb, ge ,d&,d djds mudh ppkZ djsaA bu ekeyksa esa ge rjy A esa ‘CA’ 

vfo;ksftr foys; dh dqy lkanzrk] ‘CB’ rjy B esa vfo;ksftr foys; dh dqy lkanzrk 
vkSj B foys; v.kqvksa ds rjy B eas fo;kstu ek=k ekurs gSaA 

vkb, igys ml fLFkfr ij fopkj djsa tgka foys; lkekU; :Ik ls rjy A esa O;ogkj 
djrk gS ysfdu rjy B esa fo;ksftr gks tkrk gS% 

  2
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











)1(C BB

A
D 

C
K              …(1.1) 

,slh fLFkfr gks ldrh gS tgka foys; nksuksa rjy A vkSj B esa fo;ksftr gks tkrk gS] 
ysfdu vyx&vyx va'kksa esaA 

 














)1(

)1(

BB

AA
D 



C

C
K              …(1.2) 

tgka foys; lkekU; :Ik ls rjy A esa O;ogkj djrk gS ysfdu rjy B esas la;kstu gks 
tkrk gS rc rjy A esa foys; dh dqy lkanzrk cA] vkSj rjy B esa foys; dh dqy 
lkanzrk cB gSA rjy B esa foys; ds la;kstu nx      Xn tSls gks] rc rjy B esa vkidks 
u dsoy ,dy v.kqvksa dh lkanzrk feysxh cfYd la;ksth v.kq Hkh feysxhA rjy B esa 
foys; v.kqvksa ds fo;kstu ek=k αB gSA 

 


















)1( BB

A
D

Cn

C
K              …(1.3) 

var esa] ;fn foys; rjy A esa fo;ksftr gks tkrk gS vkSj rjy B esa la;kstu] rc 

 




















)1(

)1(

BB

AA
D





Cn

C
K                …(1.4) 

bl izdkj vki ns[krs gSa] geus ra= ¼rjy A vkSj B½ vkSj foys; ds fy, lHkh 
fLFkfr;ksa ls fuiVk gSA vkxs] vki blds vk/kkj ij iz;ksx lh[kus vkSj djus tk jgs 
gSaA 

cks/k ç'u 2 

forj.k xq.kkad KD D;k gksxk tc foys; lkekU; :Ik ls rjy A esa O;ogkj djrk gS 
ysfdu rjy B esa la;kstu gks tkrk gS\ 
 

1-3  ç;ksx 1a% forj.k fof/k }kjk vfHkfØ;kvksa ds 
lkE; fLFkjkad dks fLFkj djuk  
KI + I2 KI3 

forj.k dk fu;e ds vk/kkj ij vc vki ç;ksx lh[ksaxs vkSj djsaxsA 

1-3-1  fl)kar 

tyh; foy;u esa vk;ksMhu fojy :Ik ls ?kqy tkrk gSA blds vykok] vk;ksMhu 
mleas ls ok’i'khy gks ldrk gSA tcfd] tyh; ?kksy esa iksVSsf'k;e vk;ksMkbM ¼KI½ ds 
lkFk vfHkfØ;k djrk gS ftlls iksVsf'k;e Vªkbvk;ksMkbM ladqy curk gS tks lkE; 
fcxM+us ij vklkuh ls I2 izkIr gksrs gSA 



 

BCHCL 136  jlk;u ç;ksx'kkyk-III 

 

8 

 

fiNys IkkB~;Øe BCHCL-132  esa] Ikz;ksx 5 esa] vkius vk;ksM¨fefr dk fooj.k lh[kk gS] 
ftls vkidks ;gka ;kn j[kuk pkfg,A 

vk;ksMhu i;kZIr :Ik ls “kq) voLFkk esa miyC/k gS] ysfdu ;g ty esa vYi?kqyu'khy 
gSA blfy,] “kq) ty esa bldk ekud foy;u rS;kj ugha fd;k tk ldrk gSA 
gkykafd] vk;ksMhu ty esa vklkuh ls ?kqy tkrk gS ftlesa iksVSf'k;e vk;ksMkbM gksrk 
gS tks vLFkk;h Vªkbvk;ksMkbM ladqy cukrk gS% 

2lKI 
               

]I[K 3


               
…(1.5) 

vc vk;ksMksfefr vuqekiu esa =qfV ds nks lw=ksa Ikj ppkZ djrs gSaA os fuEufyf[kr gSa% 

(i) vk;ksMhu foy;u esa FkksM+k vLFkk;h gS] vkSj blfy, bu vuqekiuksa dks xeZ 
foy;uksa esa ugha fd;k tkuk pkfg,A  

(ii) izdk'k dh mifLFkfr esa] vk;ksMkbM vk;u ¼KI ls½] gok ds vkWDlhtu }kjk 
vkWDlhd`r gksrk gS % 

 222 2lO2H4HOI4  

              

…(1.6) 

blfy,] ?kqfyr vkWDlhtu dks gVkus ds fy, iksVSf'k;e vk;ksMkbM dks ?kqyus ds fy, 
mi;ksxh ty] ftldk mi;ksx vk;ksMhu dks ?kqyus ds fy, fd;k tkrk gS] mldks 
mckyk tkuk pkfg,A 

lehdj.k 1.5 esa mRØe.kh; vfHkfØ;kvksa ds lkE; fLFkjkad fu/kkZj.k djus ds fy,] 
dkcZfud foyk;d tSls dkcZu VsVªkDyksjkbM ¼CCl4½ vkSj ty ds chp] ekud lksfM;e 
Fkk;kslYQsV ¼Na2S2O3½ ?kksy ds lkFk nks ijrksa ds foHkkT; dk vuqekiu djuk 
pkfg,A 

 (aq)I

(org)I
D

2

2

c

c
K               …(1.7) 

KD  bl izdkj tyh; vkSj dkcZfud ¼CCl4½ ijr dk mi;ksx djds fu/kkZfjr fd;k 
tkrk gSA I2 rc tyh; iksVSf'k;e vk;ksMkbM ¼Kl½ foy;u vkSj CCl4 ds lkFk fgyk;k 
tkrk gSA feJ.k dks rc rd [kM+k gksus fn;k tkrk gS tc rd fd lkE; LFkkfir 
ugha gksrk gSA lkE; esa] tyh; ijr esa eqDr vk;ksMhu] eqDr iksVSf'k;e vk;ksMkbM vkSj 
iksVSf'k;e Vªkbvk;ksMkbM ladqy gksrs gSaA 

nks ijrksa ¼;kuh tyh; vkSj dkcZfud½ esa I2 dh lkanzrk] ekud Na2S2O3 foy;u ds 
lkFk vuqekiu }kjk fu/kkZfjr dh tkrh gSA lkE; fLFkjkad ¼K½ uhps fn;k x;k gSA 

][KI][I

][KI

2

3K

     

…(1.8) 

tgka [KI3], [KI] vkSj [I2] fdlh Hkh tyh; ijr esa lkE; lkanzrk dk fu:fir djrs gSaA 
pwafd forj.k dk fu;e dsoy nksuksa ijrksa esa mHk;fu’B Lih'kht+ ij ykxw gksrk gS] 
tyh; iksVsf'k;e vk;ksMkbM esa eqDr vk;ksMhu dh laknzrk] dkcZfud ijr esa vk;ksMhu 
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9 

 

dh laknzrk ls fu/kkZfjr fd;k tk ldrk gS] ;gka rd fd tc vU; Lih'kht+ ekStwn 
gSaA lehdj.k 1.8 dk mi;ksx djds ge ikrs gSa] 

 D

)org(I
)aq(I

2

2 K

c
c 

             

…(1.9) 

1-3-2  vko';drk,¡ 

midj.k  jklk;fud nzO; 

MkV okyh cksry ¼200cm
3½ 8 I2, KI 

MªkWij 1 vklqr ty 

C;wjsV ¼50cm
3½ 1 lksfM;e Fkk;kslYQsV 

vk;ruh ¶ykLd ¼250cm
3½ 4 iksVSf'k;e MkbØksesV 

“kaDokdkj ¶ykLd ¼250cm
3½ 1 CCl4 

fiisV ¼20 cm
3½ 1 LVkpZ ¼lwpd½ 

ekid flfyaMj ¼10 cm
3½ 1 Rkuq lYQ;wfjd vEy 

vklqr ty ds fy, /kkou cksry 1  

rksy cksry 1  

dhi ¼NksVh½ 1  

vk;ruh ¶ykLd ¼1000cm
3½ 1  

C;wjsV LVSaM 1  

fn, x, foy;u % vki dh tkudkjh ds fy, bu foy;uksa dks cukus dh fof/k nh xbZ 
gSA vki ds fy, ;s foy;u ijke'kZnkrk }kjk cuk, tk,axsA 

lksfM;e Fkk;kslYQsV dk foy;u (≈M/5):  

;g foy;u vklqr ty ds ¼mckydj vkSj BaMk djds½ 1 dm
3 esa yxHkx 50 g 

lksfM;e Fkk;kslYQsV fØLVyksa dks ?kksydj cuk;k tkrk gSA blesa 0.4g lksfM;e 
ckbdkcksZusV] tSls ijhj{kd ¼preservative½] Mkydj ,d lkQ cksry esa j[k fy;k 
tkrk gSA lksfM;e Fkk;kslYQsV dk foy;u vLFkk;h gksrk gSA vkWDlhtu rFkk foyhu 
CO2 ds vykok ;g ok;q esa ik, tkus okys cSDVhfj;k ds lkFk vfHkfØ;k djds lYQj 
eqDr djrk gSA ;fn foy;u esa vkfoyrk ¼turbidity½ utj vk, rks mls Qsad nsuk 
pkfg,A 

LVkpZ dk foy;u % chdj esa yxHkx 150cm
3 vklqr ty Mkydj mckyk tkrk gSA 

bldks mckyus ds nkSjku] 0.5 g ls 0.1 g rd foys; LVkpZ ¼soluble starch½ dks yxHkx 
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10 cm
3 vklqr ty esa ?kksydj o fgykdj ,d isLV cuk;k tkrk gSA bl iSLV dks 

mcy jgs ty esa Mkydj fgyk;k tkrk gS rFkk dqN vkSj feuVksa rd mckydj B.Mk 
dj fy;k tkrk gSA ;g foy;u djhc&djhc fueZy gksuk pkfg,A bldks MkV okyh 
cksry esa j[kk tkrk gSA ¼LVkpZ dk foy;u bls bLrseky djus ls FkksM+k igys gh 
cukuk pkfg,½A  

iksVSf'k;e vk;ksMkbM dk foy;u % 

;g foy;u vklqr ty ds 100 cm
3  esa 5.0 g Kl dks ?kksydj izkIr fd;k tkrk gSA 

1-3-3  dk;Zfof/k 

(I) iksVSf'k;e MkbØksesV dk ekud foy;u % 

vkius BCHCL-132 esa igys gh VkbVªhfefr ds iz;ksxksa ds rgr ,slk fd;k gSA d`I;k 
iquiwZathdj.k ds fy, vH;kl ij nksckjk xkSj djsaA 

lksfM;e Fkk;kslYQsV dk foy;u dh ekudhdj.k djus ds fy, M/30 iksVSf'k;e 
MkbØksesV dk ekud foy;u rS;kj djsaA ,d dk¡p dh rksy cksry dk vuqekfur 
nzO;eku ys ysaA 2.45 g iksVSf'k;e MkbØksesV dks bl cksry esa Mkydj lgh&lgh 
rksysaA bls dk¡p dh dhi }kjk 250 cm

3 {kerk ds vk;ruh ¶ykLd esa MkysaA 
iksVSf'k;e MkbØksesV dks LFkkukarfjr djus ds ckn cksry dk ;FkkFkZ nzO;eku Kkr dj 
ysaA nksuksa nzO;ekuksa ds varj }kjk LFkkukarfjr iksVSf'k;e MkbØksesV dh okLrfod ek=k 
feyh tkrh gSA bu ekuksa dks viuh izs{k.k uksVcqd esa fy[k ysaA var esa vf/kd vklqr 
ty ls lko/kkuhiwoZd foy;u ds ¶ykLd dks fpfUgr cuk ysaA 

lksfM;e Fkk;kslYQsV ds foy;u dk ekudhdj.k % iksVSf'k;e MkbØksesV foy;u dk 
20 cm

3 dks fiisV }kjk 250 cm
3 “kaDokdkj ¶~YkkLd esa ysaA blesa 10cm

3 ruq 
lY¶;wfjd vEy vkSj 1 g lksfM;e gkbMªkstudkcksZusV Mkydj /;kuiwoZd fgykb, 
ftlls dkcZu MkbvkWDlkbM mRiUUk gks tk,A lksfM;e gkbMªkstudkcksZusV }kjk 
foy;u esa mRiUUk CO2 ok;q dks foLFkkfir djrh gS vkSj ok;q }kjk vk;ksMkbM dk 

vkWDlhdj.k jksdrh gSA vfHkfØ;k  4HOI4 2 ⇌ 22 2lO2H  ] izdk'k] Å’ek ,oa 

ok;q }kjk mRiszfjr gksrh gSA fQj foy;u esa 0.5 xzke iksVSf'k;e vk;ksMkbM vFkok 5% 

Kl foy;u dk 10 cm
3 Mkydj ¶ykLd dks ,d okp&Xykl ls <ddj ,d vnhIr 

¼dark½ txg ij 5 feuV ds fy, NksM+ nsaA bl foy;u dk C;wjsV esa fy, x, 
lksfM;e Fkk;kslYQsV foy;u ds lkFk rc rd vuqekiu djsa tc rd vk;ksMhu dk 
gYdk Q+hdk ihyk jax izkIr u gks tk,A vc bl esa 2 cm

3 LVkpZ foy;u Mkysa vkSj 
rc rd vuqekiu djsa tc rd vuqekid dh dsoy ,d cw¡n vf/kd Mkyus ij 
LVkpZ&vk;ksMhu ladqy dk uhyk jax yqIr u gks tk,A var esa foy;u dk jax 
Øksfe.ke¼III½ vk;uksa dh mifLFkfr ds dkj.k gjk gks tkrk gSA vuqekiu ls igys o 
ckn essa C;wjsV ikB~;kad dks izs{k.k lkj.kh I esa fy[k ysaA bl vuqekiu dks de ls de 
nks lqlaxr Qykadksa ¼concordant readings½ ds izkIr gksus rd nksgjk,¡A 

250 cm3 lksfM;e Fkk;kslYQsV dk foy;u cuk ysaA bl M/5 Na2S2O3 ls] M/50 vkSj 
M/500 Na2S2O3 foy;u ruqdj.k fof/k }kjk rS;kj dj ysaA 
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dkcZfud ijr ds ruqdj.k fof/k }kjk 250 lseh3 M/50 Na2S2O3 foy;u dh rS;kjh % 

250
50

1

5

1
322 OSNa V  

 
3

OSNa cm25

5

1

250
50

1

322



V  

25 cm3 M/5 Na2S2O3  dks 250 cm3 vk;ruh ¶ykLd esa 225 cm3 vklqr ty esa 
Mkyuk pkfg,A 

(II) ikuh vkSj CCl4 ds chp vk;ksMhu ds forj.k fLFkjkad ¼KD½ dk fu/kkZj.k 

¼d½ pkj 250 cm
3 MkV okyh cksrysa ysdj] mUgsa 1, 2, 3 vkSj 4 ds :Ik esa 

yscy djsa vkSj H2O, I2 vkSj CCl4 ds fofHkUUk ra= rS;kj djsaA  

¼[k½ fofHkUUk cksryksa esa 30 cm
3] 40 cm

3] 50 cm
3 vkSj 60 cm

3 
CCl4 fiisV 

djsaaA izR;sd cksry esa] vk;ksMhu ¼I2½ dk 1 g tksM+saA vk;ksMhu dks iwjh 
rjg ls foy;u djus ds fy, cksryksa dks fgyk,aA 

¼x½ fofHkUUk cksryksa esa 60 cm
3] 50 cm

3] 40 cm
3 vkSj 30 cm

3 vklqr ty 
Mkyuk pkfg,A 

lkj.kh 1.1 

vfHkdeZd cksry la[;k I2 (g) CCl4(cm
3
) H2O(cm

3
) 

1 1 30 60 

2 1 40 50 

3 1 50 40 

4 1 60 30 

¼?k½ cksryksa dks can djsa vkSj yxHkx ,d ?kaVs rd tksj ls fgyk,a vkSj 
fQj cksry dks rc rd [kMs+ jgus nsa tc rd fd izR;sd cksry dh 
lkexzh nks vyx&vyx ijrksa esa vyx gks tk,A 

dkcZfud ijr dk vuqekiu % dkcZfud ijr ¼CCl4ijr@uhps dh ijr½ ds 5cm
3 dks 

fiisV djsa] 20 cm
3 ty vkSj ,d pqVdh KI feyk,a vkSj bls dqN nsj ds fy, va/kjs esa 

j[ksa vkSj fQj lwpd ds :Ik esa LVkpZ dh 5 cwansa vkSj M/50 Na2S2O3 cuke vaR; fcanq 
rd vuqekiu djsa] foy;u esa tc uhys jax xk;c gks tkrk gS vkSj Qykadksa ij /;ku 
nsaA izss{k.k lkj.kh II esa vuqekiu ds igys vkSj ckn esa C;wjsV ikB~;kad dks fy[k ysaA 
de ls de nks lqlaxr Qykadksa ds izkIr gksus rd nksgjk,¡A 

tyh; ijr dk vuqekiu % tyh; ijr ¼Åijh ijr½ ds 25 cm
3 dks fiisV djsa] LVkpZ 

lwpd dh 5 cwansa vkSj C;wjsV esa fy;k M/500 Na2S2O3 cuke vaR; fcanq rd vuqekiu 
djsaA ;kuh uhys jax dk xk;c gksuk ;k fQj C;wjsV ikB~;kad dks fy[k ysaA [H2O esa I2 
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dh ?kqyu'khyrk de gS ;gh dkj.k gS fd T;knk ty ysa ;kuh 25 cm
3 vkSj ruq 

Na2S2O3 dk iz;ksx vuqekiu ds fy, fd;k tkrk gS]A izs{k.k lkj.kh III ds igys vkSj 
ckn esa C;wjsV ikB~;kad dks fy[k ysaA de ls de nks lqlaxr Qykadksa ds izkIr gksus 
rd nksgjk,¡A  

izs{k.k dks lkj.khc) djsa vkSj KD vkdyu djsaA 

(III) Vªkbvk;ksMkbM lkE; dk v/;;u % 

pkj 200 cm
3 dh MkV okyh cksr ysa ys vkSj bUgsa 5, 6, 7 vkSj 8 dj ds yscy djsaA 

izR;sd cksry esa tyh; KI, I2,CCI4 ds vyx&vyx ra= rS;kj gksrs gSaA fQj ty esa 
KI dks ?kksydj ,d leku iz;ksx djsa (0.1 M KI) ty dh txgA I2 dh laknzrk dks nks 
ijrksa ¼vFkkZr~ tyh; KI foy;u ijr vkSj dkcZfud CCl4 ijr½ esa ekudhd̀r 
Na2S2O3 }kjk vuqekiu djsaA 

lkj.kh 1.2 

vfHkdeZd cksry 
la[;k 

I2(g) CCl4(cm
3
) 0.1 M KI dk tyh; 

foy;u(VKI) 

5 1 30 60 

6 1 40 50 

7 1 50 40 

8 1 60 30 

;kn j[ksa fd] forj.k dsoy nksuksa ijrksa ds fy, ,d Lih'kht+ ykxw gksrk gS] tyh; KI 

ijr esa eqDr vk;ksMhu dh laknzrk] aq (org)I2
c a;k C2] dkcZfud ijr esa vk;ksMhu dh 

laknzrk ls fu/kkZfjr fd;k tk ldrk gS] (org)I2
c  ;k C1] tc vU; Lih'kht+ ekStwn gSaA 

bl izdkj vkdyu djds feyrk gS% 

(aq)I

D
(org)I

2

2 c

K
c 

           

… (1.10)

 

vk;ksMhu dh dqy lkanzrk] vFkkZr~ eqDr ¼I2½ vkSj lkFk gh iksVsf'k;e Vªkbvk;ksMkbM 
(KI3) ds lkFk feydj lksfM;e Fkk;kslYQsV ?kksy ds lkFk tyh; KI ijr ds vuqekiu 
ls izkIr fd;k tk,xkA 

eqDr vk;ksMhu dh lkanzrk = vk;ksMhu dh laknzrk – Kl3 dh lkanzrk 

Kl ds tyh; foy;u esa Kl dh izkjafHkd laknzrk – la;qDr Kl dh laknzrk = eqDr Kl dh 
lkE; laknzrkA 

1-3-4  çs{k.k 

rksy cksry dk nzO;eku     = m1 = …….g 

rksy cksry $ iksVSf'k;e MkbØksesV   = m2 = …….g 

rksy cksry dk nzO;eku ¼K2Cr2O7 nwljs ik= esa Mkyus ds ckn½ = m3 = …….g 
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K2Cr2O7 dk LFkkukarfjr nzO;eku   = m2  m3 = m = …….g 

iksVSf'k;e MkbØksesV dk eksyj nzO;eku   = 294.19 g mol
-1 

cuk;k x;k K2Cr2O7 dk vk;ru ¼V½   = 250 cm
3 

 

K2Cr2O7 foy;u dh eksyjrk     = M1 

       = 34
moldm

Molar mass

m 

 

           = 4

294.19

m  

          

       = ….…mol dm-3 

çs{k.k lkj.kh l 

iksVSf'k;e MkbØksesV foy;u o lksfM;e Fkk;kslYQsV foy;u ds chp vuqekiu 

Øe 

la[;k  
K2Cr2O7 foy;u dk 
vk;ru ¼cm

3½ 
C;wjsV ikB~;kad Na2S2O3 foy;u dk 

vk;ru ¼cm
3½            

¼vafre&çkjafHkd½ 
çkjafHkd vafre 

1 

2 

3 

20 

20 

20 

  

çs{k.k lkj.kh lI 

M/50 Na2S2O3 o dkcZfud ijr ds chp vuqekiu 

vfHkdeZd cksry la[;k dkcZfud ijr ds C;wjsV ikB~;kad Na2S2O3 foy;u dk 
vk;ru 

Vb = (V2 – V1) ¼cm
3½ 

çkjafHkd (V1) vafre (V2) 

5    

6 

7 

8 

çs{k.k lkj.kh lII 

M/500 Na2S2O3 o tyh; ijr ds chp vuqekiu 

vfHkdeZd 
cksry la[;k 

Tkyh; ijr ds C;wjsV ikB~;kad Na2S2O3 foy;u dk 
vk;ru 

Va = (V2 – V1) ¼cm
3½ 

çkjafHkd (V1) vafre (V2) 

5    

6 

7 

8 
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çs{k.k lkj.kh IV 

vfHkdeZd cksry la[;k Va 

¼tyh; ijr½ 
Vb 

(dkcZfud ijr½ 
100

a

b
D 









V

V
K  

1    

2    

3    

4    

CCI4 / H2O  esa I2 ds fy, KD dk fu/kkZj.k 

 

1-3-5  ifjdyu 

lksfM;e Fkk;kslYQsV foy;u dk ekudhdj.k 

K2Cr2O7  foy;u dh eksyjrk = M1=……. mol dm-3 

K2Cr2O7 foy;u dk vk;ru = V1=…….20 cm
3 

Na2S2O3 foy;u dk ç;qDr vk;ru = V2=…….cm
3  

¼Lkkj.kh I ls½   

Na2S2O3 foy;u dh eksyjrk = M2 = ? 

fuEu eksyjrk lehdj.k dk mi;ksx djrs 
gq,] 

 

M1V1=6M2V2  

Na2S2O3 foy;u dh eksyjrk = M2 = 1 1

26

M V

V

  

 =……… mol dm-3 

tyh; ijr ds fy, ruqdj.k fof/k }kjk 250cm
3  
M/500 Na2S2O3  foy;u dh 

rS;kjh% 

250
500

1
V

5

1
322 OSNa   

 3
OSNa cm2.5

5

1

250
500

1

V
322




  

<ky 
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2.5 cm
3 

M/5 Na2S2O3 dks 250 cm
3 vk;ruh ¶ykLd esa 247.5  cm

3 vklaqr ty esa 
Mkyuk pkfg,A 

KD forj.k ¼fLFkjkad½ dk fu/kkZj.k 

mi;ksxh lehdj.k %
)]aq.([

)]org.([

2

2

I

I

c

c
KD   

tyh; KI ijr vkSj dkcZfud ijr ds I2 dk eksyjrk vkdyu % 

mi;ksxh lehdj.k %    

  32232222 OSNaOSNaII VMVM 
 

  2

322322

2
I

OSNaOSNa
I

V

VM
M




 

             

  2
64

2
322 222I OSlOS

 

1 eksy 2 eksy
 

1/2 eksy 1 eksy 

vfHkdeZd cksry la[;k 

)]aq.([

)]org.([

2

2

I

I

c

c
KD   

1 
 

2  

3  

4  

 ek/; ____D K  

vfHkdeZd cksry la[;k dkcZfud ijr esa eqDr vk;ksMhu 
dh lkanzrk 

2

322322

2
I

OSNaOSNa
(org)I

V

VM
M




 

5

1/50 b
I2

V
M


  

Tkyh;  KI ijr esa eqDr 
vk;ksMhu dh lkanzrk 

(org)I

D
(aq)I

2
2 c
c

K


 

1

D
2

C

K
C   

5 
  

6   

7   

8   
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tyh; KI ijr esa KI vkSj KI3 dk eksyjrk dh vkdyu % 

1-3-6  ifj.kke 

KD ¼ifjdfyr½ dk eku ------------------ gS 

KD lkfgR; dk eku 85.52 gS 

 
)]aq.([

)]org.([

2

2

I

I

C

C
KD 

 

(i)   CCl4 vkSj ty ds chp I2 dk forj.k fLFkjkad] KD = --------------------3 

(ii)  KI + I2    KI3   lehdj.k dk lkE; fLFkjkad] K = --------------------mol-1 dm3 

lkE; fLFkjkad ¼K½ dk fu/kkZj.k 

tyh; ijr ds fy, [I2], [KI] vkSj [Kl3] ds lkE; eku ns dj] lkE; fLFkjakd dk 
ifjdyu fd;k tk ldrk gSA 

 22 ][I C  

 43 ][KI C

 

 
6][KI C  

lkE; fLFkjkad 
][KI][I

][KI

2

3 K  

   
62

4

CC

C
K


  

ek/; K = ………………mol-1 dm3 

vfHkdeZd 
cksry 
la[;k 

tyh; KI ijr esa (I2 + KI3) dh 
lkanzrk 

)KI(I

OSNaOSNa
)KI(I

32

322322

32







V

VM
M

25

0.005 a
)KI(I 32

V
M




 

)KI(I3 32
M C  

tyh; KI ijr esa 
KI3 dh lkanzrk = 

tyh; KI ijr esa 
(I2 + KI3)  dh 
lkanzrk-tyh;  KI 

ijr esa eqDr I2 dh 
laknzrk 

234 C CC  

Tkyh; KI ijr 
esa KI dh 
izkjafHkd 
laknzrk 

90

0.1 KI
5

V
C


  

tyh;  KI 
ijr esa eqDr  

KI dh laknzrk 

456 CCC

 

5 
    

6     

7     

8     
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tyh; ijr esa vkSj dkcZfud ijr esa I2 ds eksyjrk dh vkdyu % 

mi;ksxh lehdj.k %  

32232222 OSNaOSNaII VMVM   

2

322322

2
I

OSNaOSNa
I

V

VM
M




 

  2
64

2
322 222I OSlOS  

1 eksy  2 eksy 

1/2 eksy 1 eksy 
 

1.4  ç;ksx 1b% dkWij vk;u] Cu (II) vkSj veksfu;k 
ds chp ladqy xBu dk v/;;u 
djuk vkSj forj.k fof/k dk mi;ksx 
dj ds ladqy ds lw= dk fu/kkZj.k 
djuk 

1-4-1  fl)kar 

forj.k fof/k dk mi;ksx foys; vkSj foyk;d ds chp ladqy jpuk dks v/;;u djus 
ds fy, fd;k tk ldrk gSA fofHkUUk vfHkfØ;k ds ;FkkFkZ lkE; lknazrk dks fu/kkZfjr 
fd;k tk ldrk gSA 

vkb, ge (Cu(II) vk;uksa vkSj NH3  v.kqvksa ds chp dh vfHkfØ;k ysa] tks xgjs uhys 
jax ds dqizkfeu ladqy fuekZ.k djrs gSaaA 

 
  2

433

2 ])[Cu(NH4NHCu
         

… (1.12) 

bl ladqy dks v/;;u djus ds fy,] ty vkSj CHCl3  tSls nks vfeJ.kh; foyk;d 
dks fy;k tkrk gSA nks foyk;d ds chp veksfu;k dk forj.k xq.kkad] KD] ds :Ik esa 
fu/kkZfjr fd;k tkrk gSA 

  
)]aq.([

)]org.([

3

3

NH

NH

c

c
KD     … (1.13) 

blds ckn ekud HCI foy;u cuke vuqekiu fd;k tkrk gS rkfd eqDr veksfu;k dh 
lkanzrk C1,dk vkdyu dj ldsa vkSj oSls CHCl3 ijr esa eksYl dh la[;k n1 Hkh 
vkdyu djsaA ;fn “kq: esa ijrksa esa tksM+k tkrk veksfu;k dh dqy la[;k n Kkr gS] 
rc vki tyh; ijr esa veksfu;k ds eksYl dh la[;k n2 izkIr dj ldrs gSaA 

 12 nnn 
           

… (1.14) 

KD dk fu/kkZj.k djus ds ckn] ladqy esa NH3 dh lgla;kstu la[;k fu/kkZfjr djuk 
gSA ;g ruq tyh; Cu(II) foy;u vkSj CHCl3 ijr ds chp NH3ds forj.k dks v/;;u 
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djds fd;k tk ldrk gSA eqDr veksfu;k dh lkanzrk] C3] vkSj tyh; Cu(II) ijr esa 
NH3 ds eksYl dh la[;k] n4] bl izdkj blds forj.k xq.kkad vkSj CHCl3 ijr esa NH3 
ds eksYl dh la[;k dk mRikn gSA 

 
3(org)

4(aq)

D
n

n
K 

             

… (1.15) 

 3D4 nKn              … (1.16) 

veksfu;k dh dqy la[;k ds :Ik esa] NT] “kq: esa nks ijrksa esa tksM+k tkrk gS] ladqy 
jpuk ds fy, mi;ksx fd, tkus okys veksfu;k ds eksy dh la[;k] ncomplex fu/kkZfjr 
dh tk ldrh gS% 

)(N 43Tcomplex nnn 
           

… (1.17) 

lgla;kstu la[;k] ladqy esa iz;qDr veksfu;k ds eksYl dh la[;k vkSj ladqy jpuk 
ds fy, Cu (II) ds eksYl dh la[;k dk vuqikr] xi  ls izkIr fd;k tkrk gS vkSj 
fuEukuqlkj fn;k tkrk gS % 

 Cu(II) k dh la[;eksYlds
ladqyn


i

x  

1-4-2  vko';drk,¡ 

midj.k  jklk;fud oLrq,¡  

MkV okyh cksry (200 cm
3
) 6 veksfu;k foy;u (eksyj foy;u),CHCl3 

MkWªij 1 vklqr ty 

C;wjsV ¼50 cm
3½ 1 HCl (0.05 M HCI) 

vk;ruh ¶ykLd (250 cm
3
) 4 dkWij /kkrq ds vk;uksa dh 0.1 eksyj foy;u 

'kaDokdkj ¶ykLd (250 cm
3
) 1 feFkkby jsM ¼lwpd½ 

fiisV (20 cm
3
) 1  

ekid flfyaMj (10 cm
3
) 1  

vklqr ty ds fy, /kkou cksry 1  

rksy cksry 1  

dhi ¼NksVh½ 1  

vk;ruh ¶YkkLd (1000cm
3
) 1  

C;wjsV LVSaM 1  

lko/kkuh% fydj veksfu;k dh cksry dks cgqr lko/kkuh ls vka[kksa ls nwj [kksyk tkuk 
pkfg, vkSj cQZ esa igys BaMk djds mi;ksx djsaA ;gka rd fd 1 M foy;u dks fiisV 
ds lkFk ugha ekik tkuk pkfg,A blls eqag esa tyu vkSj QsQM+ksa esa tyu gks ldrh gSA 
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1-4-3  dk;Zfof/k 

veksfu;k foy;u dks ekud :Ik ls 1 M  LVkWd ¼stock½ foy;u dks nl xquk ruq 
djds vkSj bls ekud HCl foy;u cuke feFkkby jsM lwpd ds :Ik eas mi;ksx dj 
ds ekudhdr̀ djsaA 

¼1½ ty vkSj CHCl3 ds chp NH3 ds forj.k xq.kkad ¼KD½ dk fu/kkZj.kA 

¼d½ 1 M LVkWd foy;u dks ruq djds 0.75 M vkSj 0.5 M veksfu;k 
foy;u rS;kj djsaA 

vfHkdeZd cksry 
la[;k

 
NH3 dh laknzrk (M) tyh; NH3 ds 

vk;ru ¼cm
3½ 

CHCl3 ds 
vk;ru ¼cm

3½ 

1 1.00 25 25 

2 0.75 25 25 

3 0.50 25 25 

¼[k½ cksryksa dks can djsa vkSj yxHkx vk/ks ?kaVs ds fy, tksj ls fgyk,a vkSj 
fQj cksryksa dks rc rd [kM+s jgus nsa tc rd fd izR;sd cksry dh 
lkexzh nks vyx&vyx ijrksa esa vyx gks tk,A 

¼x½ 250 cm3 0.1 M HCI foy;u rS;kj djsaA 

¼?k½ dkcZfud ijr dk vuqekiu% 20cm3 CHCl3ijr fiisV djsa vkSj blesa 
yxHkx 200 cm3  ty MkysaA fQj feFkkby jsM lwpd dh 5 cwansa Mkysa 
vkSj var rd 0.5 M HCI foy;u cuke vuqekiu djsa] ;kuh ihys ls 
yky jax esa cnyko gksrs vkSj ikB~;kad fy[k ysaA bl ikB~;kad ls] 
CHCl3ijr esa eqDr veksfu;k dh lkanzrk] n1 fu/kkZfjr dh tkrh gSA 

¼M+½ rks] “kq: esa nks ijrksa esa tksM+k dqy la[;k eksYl n ls] CHCl3 ijr esa 
NH3 ds eksYl dh la[;k] vFkkZr~ n1] ?kVkdj tyh; ijr esa n2eksYl 
dh la[;k dks fu/kkZfjr fd;k tk ldrk gSA 

¼p½ n1  vkSj n2 ds eku tkudj] CHCl3  vkSj H2O esa NH3 ds fy, forj.k 
xq.kkad] KD] dk ifjdyu fd;k tk ldrk gSA 

   
1(org)

2(aq)

D
n

n
K 

          

… (1.18) 

ikB~;kad dks izs{k.k lkj.kh I,II vkSj III esa fy[k ysaA  

¼2½ lgla;sktu la[;k ‘x’ fu/kkZj.k djuk 

¼d½ fuEufyf[kr feJ.k dks fofHkUUk vfHkdeZd cksryksa esa rS;kj djsa 

vfHkdeZd 
cksry 
la[;k

 

CHCl3 ds 
vk;ru 
¼cm

3½
 

1M tyh; NH3 
ds vk;ru 

¼cm
3½

 

CuSO4 ds 
vk;ru  
¼cm

3½
 

CuSO4 dh lkanzrk 
¼M½

 

4 75 25 25 0.1 

5 75 25 25 0.08 

6 75 25 25 0.06 
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¼[k½ cksryksa dks jksdsa vkSj yxHkx vk/ks ?kaVs rd t+ksj ls fgyk,a vkSj fQj 
cksryksa dks rc rd [kM+s jgus nsa tc rd fd izR;sd cksry dh 
lkexzh nks vyx&vyx ijrksa esa vyx gks tk,A 

¼x½ 250 cm3  0.1M HCI foy;u rS;kj djsaA 

¼?k½ dkcZfud ijr dk vuqekiu% 50cm3 CHCl3 ijr fiisV djsa vkSj blesa 
yxHkx 150 cm3 ty MkysaA fQj feFkkby jsM lwpd dh 5 cwansa Mkysa 
vkSj var rd 0.5 M HCI foy;u cuke vuqekiu djsa] ;kuh ihys ls 
yky jax e sacnyko gksrs vkSj ikB~;kad fy[k ysaA bl ikB~;kad ls] 
CHCl3 ijr esa eqDr veksfu;k dh lkanzrk] n3 fu/kkZfjr dh tkrh gSA 

¼M+½ rks] tyh; Cu(II) ijr esa NH3 ds eksYl dh la[;k n4 forj.k xq.kkad] 
KD vkSj CHCl3 ijr esa NH3 ds eksYl dh la[;k n3ls fu/kkZfjr fd;k 
tk ldrk gSA 

    
3(org)

4(aq)

D
n

n
K 

            

…(1.19)

 

    3D4 nKn 
            

…(1.20) 

¼p½ fQj] “kq: esa nks ijrksa esa tksM+k x;k veksfu;k ds eksYl dh dqy 
la[;k dk ifjdyu djsaA blls ladqy jpuk ds fy, iz;ksx fd, 
tkus okys veksfu;k ds eksYl] nladqy dh la[;k fu/kkZfjr dh tk 
ldrh gSA 

   
)(

43NH3
nnNn ladqy         

… (1.21) 

¼N½ fQj] Cu(II) vk;uksa ds eksYl dh la[;k dk ifjdyu djsaA ladqy 
jpuk ds fy, miiz;ksx fd, tkus okys veksfu;k ds eksYl dh la[;k 
vkSj orZeku esa Cu(II) ds eksYl dh la[;k dk vuqikr ladqy esa 
lgla;kstu la[;k ]x] dks nsrk gSA 

ikB~;kad dks izs{k.k lkj.kh IV,V, VI vkSj VII esa fy[k ysaA 

1-4-4  çs{k.k 

(1) 1.0 M NH3foy;u dh rS;kjhA 

(2) 1.0 M NH3 foy;u ls 0.75 M vkSj1.50 M NH3foy;u ruqdj.k fof/k }kjk 
rS;kjhA 

(3) 0.1 M HCI foy;u dh rS;kjhA 

(4) H2O vkSj CHCl3ijr ds chp NH3 ds KD dk fu/kkZj.kA 



 
ç;ksx 1 forj.k fof/k }kjk vfHkfØ;kvksa ds lkE; dk v/;;u djuk 

 

 

21 

 

(d) izs{k.k lkj.kh I 

vfHkdeZd 
cksry  
la[;k 

CHCl3 ds 
vk;ru ¼cm

3½ 
NH3 dh lkanzrk] 

C(M)
 

tyh; NH3 
ds vk;ru] 
V¼cm

3½ 

NH3 ds eksYl dh dqy 
la[;k  

n = C(M) x V¼cm
3½ 

1 25    

2 25    

3 25    

 ([k) 0.1 M HCI o dkcZfud CHCl3ijr ds chp vuqekiu 

 izs{k.k lkj.kh II 

vfHkdeZd 
cksry la[;k  

tyh; ijr ds C;wjsV ikB~;kad 

 

Ikz;qDr HCI ds 
vk;ru] V¼cm

3½ 

çkjafHkd (Vi) vafre (Vf) 

1    

2    

3    

Ikz;qDr HCI ds vk;ru=(VHCl)cm3=V1cm3 

¼x½  izs{k.k lkj.kh III 

ek/; KD =------------- 

(d) izs{k.k lkj.kh IV 

vfHkdeZd 
cksry la[;k  

CHHCl
3 ds 

vk;ru ¼cm
3½ 

tyh; NH3 ds 
vk;ru ¼cm

3½ 
NH3 ds eksYl dh dqy 

la[;k 

333 NHNHNH VcM 
 

4 75 25
 

 

5 75 25
 

 

6 75 25
 

 

vfHkdeZd 
cksry 
la[;k

 

C;wjsV 
ikB~;kad 

(VHCI) = V1
 

cm
3 

dkcZfud ijr esa NH3 

dh laknzrk 


33 NHNH Vc  

HClHCl Vc 
 

)M(
)(

3NH
20

01 1Vc


  

dkcZfud ijr esa NH3 ds 
eksYl dh la[;k = 

¼dkcZfud ijr esa NH3 dh 
lkanzrk)  (feJ.k esa fy;k 

dkcZfud CHCI3 ds 
vk;ru) 

Vcn 
3NH1 =  

1000

25
1 

3NHcn  

NH3 ds 
eksYl dh 

dqy 
la[;k 
(n) 

tyh; ijr 
esa NH3 

ds eksYl 
dh la[;k 

n2 = nn1 

forj.k 
xq.kkad 

1

2
D n

n
K  

1       

2       

3       
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¼[k) izs{k.k lkj.kh V 

vfHkdeZd 
cksry la[;k  

(M)c,CuSO 2Cu4 

dh laknzrk 
)cm(,CuSO

Cu

3
4 2V

ds vk;ru ¼cm
3½ 

  224 cu
Vn

Cu
,CuSO  

ds ekssYl dh la[;k         

4 0.1 25
  

5 0.08 25
  

6 0.06 25
  

 

(x)  0.1 M HCI o dkcZfud CHCI3 ijr ds chp vuqekiu
 

izs{k.k lkj.kh VI 

vfHkdeZd 
cksry la[;k  

tyh; ijr ds C;wjsV ikB~;kad 

 

Ikz;qDr HCI ds vk;ru 
¼cm

3½ 

3cm)( ifHCl VVV 
 

3
2 cmV

 

çkjafHkd (Vi) vafre (Vf) 

5    

6    

7    

 

iz;qDr HCIvk;ru=VHCI=V2cm
3 

 

¼?k½ izs{k.k lkj.kh VII
 

ek/; ’X’=------------- 

1-4-5  ifjdyu 

Lkgla;kstu la[;k ’x’ dh ifjdyu  

vfHkdeZd 
cksry 
la[;k

 

C;wjsV ikB~;kad ¼cm
3½
 

)cm()( HCl
3

2VV   
(org.)

3
NH

c

HCIHCI

3NH3NH

Vc

Vc



 (org.)(org.)

50

10 1)(.
(org.)

V


3NHc  

 

dkcZfud ijr esa NH3ds 
eksYl dh la[;k = 
¼dkcZfud ijr esa NH3 dh 
laknzrk)  (feJ.k esa fy;k 
dkcZfud CHCI3 ds 
vk;ru) 

Vcn 
33 NH

1000

75

50

10 2 



)(. V  

tyh; 
ijresa 

NH3 

eksYl dh 
dqy 
la[;k 

   (n) 

34 nKn  D

 

ladqy xBu 
ds fy, 
Ikz;qDr NH3 

ds eksYl dh 
la[;k 

ladqyn

)(
3NH 43 nnM 

 

lgla;kstu 
la[;k 




2

Cu
n

n
x

ladqy  

1      

2      

3      
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1-4-6   ifj.kke 

dkWij&veksfu;k ds ladqy esa dkWij dh lgla;kstu la[;k] xSj&tyh; foyk;d ds 
:Ik esa DyksjksQkWeZ dk iz;ksx dj ds fu/kkZfjr dh xbZ gS -----------------¼lkfgR; ewY; = 4½ 

bl izdkj] forj.k fof/k dk iz;ksx djrs gq, ifjlj dk lw= [Cu(NH3)4
2+  gSA 

1-5 cks/k ç'uksa ds mÙkj  

1- Hkkx 1.2.2 

2- lehdj.k 1.3 
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ç;ksx 2 

'khryu oØ fof/k }kjk ljy 
;wVsfDVd ra= ds çkoLFkk  

vkjs[k dk fofuekZ.k 

lajpuk  

2.1 çLrkouk  

 mÌs”; 

2.2 fl)kar 

2.3 vko';drk,¡ 

2.4 fØ;k&fof/k  

2.5 çs{k.k 

2.6 ifj.kke  

2.1   çLrkouk 

fiNys ç;ksx esas vkius forj.k fof/k }kjk ladyu lkE; dk v/;;u fd;k FkkA izLrqr 
iz;ksx esa vki ,d n~fovaxh ra= ¼ binary system½ esa Bksl&nzo fo’kekaxh lkE; dk 
v/;;u djsaxsA ;gka vki rkih; fo'ys’k.k ¼“khryu oØ½ fof/k }kjk ljy ;wVsfDVd 
ra= ds izkoLFkk vkjs[k ds fofuekZ.k ckjs esa lh[ksaxsA vki] ljy ;wVsfDVd ra= ds 
mnkgj.k ds :Ik esa uS¶+Fkyhu&csUt+ksbd vEy ra= dks ysaxs o blesa Bksl&nzo lkE; 
dk v/;;u djsaxs rFkk blds fy, izkoLFkk vkjs[k dk fofuekZ.k djsaxsA Bksl&nzo 
lkE; dk v/;;u blfy, egRoiw.kZ gksrk gS D;ksafd ;g feJ/kkrq cuus rFkk 
fØLVyhdj.k ¼'kqf)dj.k½ dh izfØ;kvksa ds ckjs esa egRoiw.kZ tkudkjh iznku djrk gSA  

vxys iz;ksx esa vki fQukWy&ty ra= ds fy, Økafrd foy;u rki ds fu/kkZj.k dk 
v/;;u djsaxsA  

mÌs”; 

bl iz;ksx dk v/;;u djus o bls djus ds ckn] vki% 

 Lkjy ;wVsfDVd raa= dks ifjHkkf’kr dj ldsaxs o bldk egRo crk ldsaxs( 

 f}&?kVdh; ra=ksa esa izkoLFkk lkE; ds v/;;u ds fy, rkih; fo'ys’k.k 
¼“khryu oØ½ fof/k dh O;k[;k dj ldsasxs( 

 



  
ç;ksx 2            

 

 “khryu oØ dks ifjHkkf’kr dj ldsaxs
 egRo crk ldsaxsA 

 uS¶+Fkyhu rFkk csUt+ksbd vEy ra= ds fofHkUUk la?kVuksa okys feJ.kksa ds xfyrksa 
 ds “khryu ds fy, rki&le; vkadM+s izsf{kr dj ldsasxs(

 rki&le; vkadM+ksa ds vk/kkj ij 
 la?kVuksa ds feJ.kksa ds fy, “khryu oØ cuk ldsaxs(

 “khryu oØksa ls izkIr vakdM+ksa ds vk/kkj ij uS¶+Fkyhu&csUt+ksbd vEy ra= ds 
 fy, izkoLFkk vkjs[k cuk ldsasxs] rFkk

 uS¶+Fkyhu&csUt+ksbd vEy ra= ds fy, izkIr izkoLFkk vkjs[k esa ;wVsfDVd fcanq dks 
 igpku ldsaxs rFkk mlds laxr ;wVsfDVd rkieku rFkk la?kVu dks crk ldsaxsA

2.2   fl)kar 

izkoLFkk vkjs[k ewyr% nh xbZ ifjfLFkfr;ksa esa
dh izd`fr dk vkjsf[kd fu:i.k gksrk gSA ,dy&?kVd ra=ksa esa ;g fdlh “kq) inkFkZ 
ds fy, fn, x, rki o nkc ij ra= esa fo|eku fofHkUUk izkoLFkkvksa dh la[;k n'kkZrk 
gSA nwljh vksj Bksl&nzo lkE; n'kkZrs f}&?kVdh; ra=ksa 
dh ifjfLFkfr;ksa esa lkE; esa mifLFkr izkoLFkkvksa dh izd`fr rFkk la?kVu

uS¶+Fkyhu rFkk csUt+ksbd vEy ,d ,slk 
voLFkk esa iw.kZr% feJ.kh; gksrs gSa rFkk Bksl voLFkk esa iw.kZr% vfeJ.kh; gksr
,d ljy&;wVsfDVd ra= dk mnkgj.k gSa ftlesa 
feJ.k fuf'pr rki ij fi?kYkrk ¼vFkok terk½ gS
xyukadksa vFkok muds fdlh vU; la?kVu ds feJ.k ds xyukad ls de gksrk gSA 
?kVdksa dk ;g la?kVu ;wVsfDVd la?kVu
rki dgykrk gSA ,sls esa ¼vFkkZr~ ;wVsfDVd la?kVu ds fy,½ 
nzo izkoLFkk dk la?kVu ,d leku gksrk gSA ljy ;wVsfDVd ra= ds fy, ,d iz:ih 
T-c  vkjs[k dk O;oLFkkRed fu:i.k fp= 2
fy, d`I;k ch-lh-,p-lh-Vh-&135 ikB~;Øe dh bdkbZ 4

fp= 2-1% ljy ;wVsfDVd ra= (A-B) ds fy, çkoLFkk vkjs[k dk O;oLFkkRed fu:i.k

           'khryu oØ fof/k }kjk ljy ;wVsfDVd ra= ds çkoLFkk

ldsaxs rFkk blesa izsf{kr foPNsn rFkk fojke dk 

vEy ra= ds fofHkUUk la?kVuksa okys feJ.kksa ds xfyrksa 
ds “khryu ds fy, rki&le; vkadM+s izsf{kr dj ldsasxs( 

rki&le; vkadM+ksa ds vk/kkj ij uS¶+Fkyhu&csUt+ksbd vEy ra= ds fofHkUUk 
“khryu oØ cuk ldsaxs( 

“khryu oØksa ls izkIr vakdM+ksa ds vk/kkj ij uS¶+Fkyhu&csUt+ksbd vEy ra= ds 
fy, izkoLFkk vkjs[k cuk ldsasxs] rFkk 

ra= ds fy, izkIr izkoLFkk vkjs[k esa ;wVsfDVd fcanq dks 
rFkk mlds laxr ;wVsfDVd rkieku rFkk la?kVu dks crk ldsaxsA 

ifjfLFkfr;ksa esa fdlh fo’kekaxh ra= esa mifLFkr lkE;ksa 
dh izd`fr dk vkjsf[kd fu:i.k gksrk gSA ,dy&?kVd ra=ksa esa ;g fdlh “kq) inkFkZ 
ds fy, fn, x, rki o nkc ij ra= esa fo|eku fofHkUUk izkoLFkkvksa dh la[;k n'kkZrk 
gSA nwljh vksj Bksl&nzo lkE; n'kkZrs f}&?kVdh; ra=ksa esa ;g fn, x, rki o la?kVu 

lkE; esa mifLFkr izkoLFkkvksa dh izd`fr rFkk la?kVu dks n'kkZrk gSA 

csUt+ksbd vEy ,d ,slk fo’kekaxh ra= cukrs gSa ftlds la?kVd nzo 
voLFkk esa iw.kZr% feJ.kh; gksrs gSa rFkk Bksl voLFkk esa iw.kZr% vfeJ.kh; gksrs gSaA ;g 
,d ljy&;wVsfDVd ra= dk mnkgj.k gSa ftlesa ?kVdksa ds ,d fuf”pr la?kVu dk 

fuf'pr rki ij fi?kYkrk ¼vFkok terk½ gSA ;g rki nks ?kVdksa ds O;fDrxr 
fdlh vU; la?kVu ds feJ.k ds xyukad ls de gksrk gSA 
;wVsfDVd la?kVu dgykrk gS rFkk blds laxr rki ;wVsfDVd 

,sls esa ¼vFkkZr~ ;wVsfDVd la?kVu ds fy,½ lkE; voLFkk esa Bksl rFkk 
nzo izkoLFkk dk la?kVu ,d leku gksrk gSA ljy ;wVsfDVd ra= ds fy, ,d iz:ih 

fp= 2-1 esa fn;k x;k gSA bldh O;k[;k ds 
&135 ikB~;Øe dh bdkbZ 4 dks ns[ksaA  

 

ds fy, çkoLFkk vkjs[k dk O;oLFkkRed fu:i.k 

ljy ;wVsfDVd ra= ds çkoLFkk vkjs[k dk fofuekZ.k 
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esa Bksl rFkk 
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ljy ;wVsfDVd ra= ds fy, izkoLFkk vkjs[k 
ij lkE; esa mifLFkr izkoLFkkvksa dh izd`fr rFkk nks ?kVdksa ds fofHkUUk la?kVuksa ds 
feJ.kksa ds fy, laØe.k rkiekuksa dh tkudkjh pkfg,A D;kasfd ,sls ra=ksa esa izkoLFkk 
laØe.kksa ds laxr ,UFkSYih ifjorZu mPPk gksrs gSa b
vFkok 'khryu oØ fof/k }kjk ljyrkiwoZd vuqlj.k fd;k tk ldrk gSA bl fof/k esa 
nks ?kVdksa ds fofHkUUk la?kVuksa okys feJ.kksa dks xeZ dj fi?kyk fy;k tkrk gS vkSj 
izkIr xfyrksa dks /khjs&/khjs BaMk gksus fn;k tkrk gSA feJ.k ds 
ekik tkrk gS rFkk 
dks n”kkZrs “khryu oØkas ds :Ik esa vkjsf[kr dj fy;k tkrk gSA
vk/kkj ij fofHkUUk la?kVuksa ds feJ.kksa ds fy, izsf{kr laØe.k rki
la?kVuksa ds vuq:Ik vkjsf[kr dj izkoLFkk vkjs[k dk fofuekZ.k fd;k tkrk gSA

bl iz;ksx esa 
“kq) uS¶+Fkyhu o csUtk+bd vEYk 
feJ.kksa dk 
fQj bu feJ.kksa dks ,d&,d dj xeZ djds fi?kyk fy;k 
dks /khjs&/khjs BaMk gksus fn;k 
tk,xkA izR;sd la?kVu ds fy, 
vkjs[k ds :Ik esa vkjsf[kr dj fy;k tkrk gSA 
iz:ih “khryu oØks

 

 

 

d½ 

 

 

 

[k½ 

fp= 2-2% d½ 

dk O;oLFkkRed fu:i.k

ljy ;wVsfDVd ra= ds fy, izkoLFkk vkjs[k dks cukus ds fy, ges fofHkUUk rkiekuksa 
ij lkE; esa mifLFkr izkoLFkkvksa dh izd`fr rFkk nks ?kVdksa ds fofHkUUk la?kVuksa ds 
feJ.kksa ds fy, laØe.k rkiekuksa dh tkudkjh pkfg,A D;kasfd ,sls ra=ksa esa izkoLFkk 
laØe.kksa ds laxr ,UFkSYih ifjorZu mPPk gksrs gSa blfy, budk rkih; fo'ys’k.k fof/k 
vFkok 'khryu oØ fof/k }kjk ljyrkiwoZd vuqlj.k fd;k tk ldrk gSA bl fof/k esa 
nks ?kVdksa ds fofHkUUk la?kVuksa okys feJ.kksa dks xeZ dj fi?kyk fy;k tkrk gS vkSj 
izkIr xfyrksa dks /khjs&/khjs BaMk gksus fn;k tkrk gSA feJ.k ds 
ekik tkrk gS rFkk izsf{kr vkadM+ksa dks fQj fofHkUUk izkoLFkk ifjorZuksa ds laxr rkiekukas 
dks n”kkZrs “khryu oØkas ds :Ik esa vkjsf[kr dj fy;k tkrk gSA
vk/kkj ij fofHkUUk la?kVuksa ds feJ.kksa ds fy, izsf{kr laØe.k rki
la?kVuksa ds vuq:Ik vkjsf[kr dj izkoLFkk vkjs[k dk fofuekZ.k fd;k tkrk gSA

bl iz;ksx esa uS¶+Fkyhu&csUt+ksbd vEy ra= ds fy, izkoLFkk vkjs[k cukus ds fy, ge 
“kq) uS¶+Fkyhu o csUtk+bd vEYk ds fofHkUUk la?kVuksa ds laxr feJ.k cuk

kksa dk la?kVu “kq) uS¶Fkyhu ls “kq) cSUtk+sbd vEy rd ifjofrZr 
fQj bu feJ.kksa dks ,d&,d dj xeZ djds fi?kyk fy;k 

/khjs&/khjs BaMk gksus fn;k tk,xk vkSj le; ds lkFk&lkFk ra= dk rki ekik 
izR;sd la?kVu ds fy, izkIr vkadM+ksa dks fQj “khryu oØ vFkkZr~ rki&le; 

vkjs[k ds :Ik esa vkjsf[kr dj fy;k tkrk gSA ,d f}&?kVdh; ra= ¼
iz:ih “khryu oØksa dk O;oLFkkRed fu:i.k fp= 2-2 d½ esa

 

d½ ,d f}&?kVdh; ra= ¼A-B½ ds fy, 'kq) ?kVdksa o muds feJ.kksa ds 'khryu oØ

dk O;oLFkkRed fu:i.k rFkk [k½ 'khryu oØksa ls çkoLFkk vkjs[k dk fofuekZ.k djuk 

jlk;u ç;ksx'kkyk&III 

cukus ds fy, ges fofHkUUk rkiekuksa 
ij lkE; esa mifLFkr izkoLFkkvksa dh izd`fr rFkk nks ?kVdksa ds fofHkUUk la?kVuksa ds 
feJ.kksa ds fy, laØe.k rkiekuksa dh tkudkjh pkfg,A D;kasfd ,sls ra=ksa esa izkoLFkk 

lfy, budk rkih; fo'ys’k.k fof/k 
vFkok 'khryu oØ fof/k }kjk ljyrkiwoZd vuqlj.k fd;k tk ldrk gSA bl fof/k esa 
nks ?kVdksa ds fofHkUUk la?kVuksa okys feJ.kksa dks xeZ dj fi?kyk fy;k tkrk gS vkSj 
izkIr xfyrksa dks /khjs&/khjs BaMk gksus fn;k tkrk gSA feJ.k ds rki dks le;kuqlkj 

dks fQj fofHkUUk izkoLFkk ifjorZuksa ds laxr rkiekukas 
dks n”kkZrs “khryu oØkas ds :Ik esa vkjsf[kr dj fy;k tkrk gSA bu “khryu oØksa ds 
vk/kkj ij fofHkUUk la?kVuksa ds feJ.kksa ds fy, izsf{kr laØe.k rkiekuksa dks laxr 
la?kVuksa ds vuq:Ik vkjsf[kr dj izkoLFkk vkjs[k dk fofuekZ.k fd;k tkrk gSA 

uS¶+Fkyhu&csUt+ksbd vEy ra= ds fy, izkoLFkk vkjs[k cukus ds fy, ge 
fofHkUUk la?kVuksa ds laxr feJ.k cuk,axsA bu  

la?kVu “kq) uS¶Fkyhu ls “kq) cSUtk+sbd vEy rd ifjofrZr fd;k tk,xkA 
fQj bu feJ.kksa dks ,d&,d dj xeZ djds fi?kyk fy;k tk,xkA fQj bu xfyrksa 

s lkFk&lkFk ra= dk rki ekik 
dks fQj “khryu oØ vFkkZr~ rki&le; 
,d f}&?kVdh; ra= ¼A-B½ ds fy, 

d½ esa fn;k x;k gSA 

 

'kq) ?kVdksa o muds feJ.kksa ds 'khryu oØksa dk 

[k½ 'khryu oØksa ls çkoLFkk vkjs[k dk fofuekZ.k djuk  
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fofHkUUk feJ.kksa esa izkoLFkk laØe.kksa dks 'khryu oØksa dh <+ykuksa esa ifjorZuksa ¼foPNsnksa½ 
rFkk fLFkj rki {ks=ksa ¼fojkeksas½ ds :Ik esa uksV dj fy;k tkrk gSA 'khryu oØksa esa 
foPNsn xfyr esa ls vf/kd ek=k esa mifLFkr Bksl ds fØLVyhdj.k ds dkj.k gksrs gSaA 
;s xfyr esa ls Bksl ds fØLVyhdj.k ds le; gksus okys Å’ek mRltZu ds dkj.k 
izkIr gkssrs gSaA ,sls eas Bksl o xfyr lkE; esa gksrs gSa rFkk la?kfur ra=ksa ds izkoLFkk 
fu;e ds vuqlkj ra= ,dpj gksrk gSA csUtk+sbd vEy ds de eksy izfr'kr okys 
feJ.kksa esa igys uS¶+Fkyhu fØLVyhd̀r gksxh tcfd csUtk+sbd vEy ds mPp eksy 
izfr'kr okys feJ.kksa esa csUt+ksbd vEy dk igys fØLVyhdj.k gksxkA 

'khryu oØksa esa fojke rc izkIr gksrk gS tc ra= ,d fof”k’V rkieku] ftls 
;wVsfDVd rkieku dgrs gSa] ij igaaqp tkrk gSA ,sls esa nksuksa ?kVd fØLVyhdr̀ gksus 
yxrs gSa rFkk rkieku fLFkj gks tkrk gSA ,sls esa ra= esa rhu izkoLFkk,a lkE; esa gksrh 
gSa ;kfu nks Bksl o ,d nzo ¼vFkok xfyr½ blfy, la?kfur ra=ksa ds izkoLFkk fu;e ds 
vuqlkj ra= fu'pj gksrk gSA vki ik,axs fd fofHkUUk feJ.kksa ds “khryu oØksa esa fojke 
,d gh rkieku ij iszf{kr gksrk gS vkSj ;g feJ.k ds la?kVu ij fuHkZj ugha djrk gSA 
,slk blfy, gksrk gS D;ksafd izkIr gksus okys Bksl ¼vFkkZr~ ;wVsfDVd feJ.k½ dk la?kVu 
lHkh feJ.kksa esa ,d leku gksrk gSA izkoLFkk vkjs[k ds fofuekZ.k ds fy, fn, x, 
la?kVu ds fy, izzsf{kr foPNsn o fojke ds laxr rkiekuksa dks rki&la?kVu vkjs[k esa 
mlh la?kVu ds vuq:Ik vkjsf[kr fd;k tkrk gSA ra= ¼A-B½ ds fofHkUUk la?kVuksa okys 
feJ.kksa ds fy, izkIr 'khryu oØksa ls izkoLFkk vkjs[k izkIr djus dh fof/k dks 
O;oLFkkRed :Ik esa fp= 2-2 [k½ esa fn;k x;k gSA 

2.3   vko”;drk,¡ 

midj.k  jklk;u 

DoFkuuyh 1 uS¶Fkyhu  

Ikj[kuyh 12 cSUt+ksbd vEy 

jcj dkdZ ¼ij[kuyh ds fy,½ 1 nzo iSjkfQu 

jcj dkdZ ¼DoFkuuyh ds fy,½ 1  

FkekZehVj ¼360o½ 1  

foyksMd 1  

chdj ¼250 cm3½ vFkok iSjkfQu Å’ed 1  

DySai rFkk LVSaM 1  

caqlsu cuZj 1  

Rkkj tkyh 1  

f=ikn LVSaM 1  

fojke ?kM+h 1  

2.4   fØ;kfof/k  

bl iz;ksx ds fuEufyf[kr pkj Hkkx gSaA  
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¼d½ uS¶Fkyhu rFkk csUtk+sbd vEy ds fofHkUUk la?kVuksa ds feJ.k cukuk  

¼[k½ fofHkUUk la?kVuksa okys feJ.kksa ds xfyrksa ds “khryu ds fy, rki&le; vkadM+s 
izsf{kr djuk 

¼x½ rki&le; vkadM+ksa ds vk/kkj ij 'khryu oØ cukuk 

¼?k½ “khryu oØksa ls izkoLFkk vkjs[k dk fofuekZ.k djuk  

vkb, budh fØ;kfof/k dks tkusaA 

¼d½ uS¶+Fkyhu rFkk csUt+ksbd vEy ds fofHkUUk la?kVuksa ds feJ.k cukuk 

1- X;kjg ij[kufy;ksa dks ysdj mUgsa 1 ls 11 rd fpfUgr@vafdr djsaA 
oSdfYid rkSj ij vki mUgsa fuEu lkj.kh dh pkSFkh iafDr esa fn, x, 
la?kVu }kjk Hkh fpfgUr dj ldrs gSaA 

Øela[;k 1 2 3 4 5 6 7 8 9 10 11 

uS¶Fkyhu dk nzO;eku / g 10 9 8 7 6 5 4 3 2 1 0 

csUt+ksbd vEy dk nzO;eku/ g 0 1 2 3 4 5 6 7 8 9 10 

Lak?kVu / (m/m%) uS¶Fkyhu 100 90 80 70 60 50 40 30 20 10 0 

 

2- 1 ls 11 rd vafdr ij[kufy;ksa esa Åij lkj.kh esa fn, vuqlkj uS¶Fkyhu 
RkFkk csUt+ksbd vEy dks rksy ysa ¼vkidks fuf'pr la?kVu ds rS;kj feJ.k 
fn, tk ldrs gSaA ,sls esa fn, x, feJ.kksa dk yxHkx 10&10 g dks 
vafdr la?kVu ds laxr ij[kuyh esa rksy ysaA½  

¼[k½ fofHkUUk la?kVuksa ds xfyrksa ds 'khryu ds fy, rki&le; vkadM+s izkIr djuk  

uhps fn, x, funsZ'kksa dk ikyu djrs gq, vkius izs{k.kksa dks izs{k.k lkj.kh 2-1 
esa fy[ksaA ¼Hkkx 2-5½ 

1- 1 }kjk vafdr igyh ij[kuyh ysa rFkk bls iSjkfQu Å’ed ¼paraffin 

bath½ esa j[ksaA iSjkfQu Å’ed cukus ds fy, iSjkfQu dks chdj esa ysdj 
chdj dks caqlsu cuZj ij j[ks f=ikn LVSaM++ ¼ftl ij rkj tkyh j[kh gks½ 
ij j[k nsaA 

2- Ikj[kuyh dks xeZ djsa rFkk tc lkjk Bksl fi?ky tk, rks ij[kuyh dks 
ckgj fudky dj fQYVj isij ls iksaN ysa rFkk blesa jcj dkdZ ds chp 
esa foyksMd o FkekZehVj yxk ysaA  

3- bl ij[kuyh dks jcj dkdZ dh lgk;rk ls DoFku uyh esa fp= 2-3 esa 
n'kkZ, vuqlkj yxk ysaA bl la;kstu dks DySai dh lgk;rk ls yksgs ds 
LVSaM+ ij yxk ysaA  

4- xfyr ds rkieku dks uksV dj fojke ?kM+h dks pyk nsaA feJ.k dks 
/khjs&/khjs fgykrs gq, BaM+k gksus nsa rFkk izR;sd 1@2 feuV ds ckn 
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rkieku iszf{kr dj uksV djrs jgsaA ;g izfØ;k rc rd tkjh j[ksa tc 
rd laiw.kZ xfyr Bksl uk cu tk,A vius Iksz{k.kksa dks izs{k.k lkj.kh 2
fy[k ysaaA 

5- pj.k 1 ls 4 dks fofHkUu la?kVuksa 
vius izs{k.kksa dks izs{k.k lkj.kh 2

fp= 2-3% uS¶FkSyhu&csUt+ksbd vEYk ra= ds 'khryu oØ fof/k }kjk v/;;u dh ç;ksxkRed O;oLFkk

¼x½ rki&le; vkadM+ksa ds vk/kkj ij 'khryu oØ cukuk

izs{k.k lkj.kh 2-1 esa uksV fd, vkadM+ksa
rki ¼y-v{k½ rFkk le; ¼ x--v{k½ ds chp vkjs[k cuk,aA vki bu vkjs[kksa dks 
Hkkx 2-5 esa fn, x, xzkQ 2-1 esa cuk ldrs gSaA 

¼?k½ çkoLFkk vkjs[k dk fofuekZ.k 

uhps fn, x, funsZ'kksa dk ikyu djrs gq, vius isz{k.kksa 
isz{k.k lkj.kh 2-2 esa ntZ dhft,A

1- lHkh la?kVuksa ds fy, 'khryu oØksa ls vkjafHkd Bksl cuus ds laxr rki 
¼oØ esa foPNsn½ rFkk nksuksa Bksl
rki ¼oØ esa fojke½ dks uksV dj lkj.kh 2

2- isz{k.k lkj.kh 2-2 esa ladfyr vkadM+ksa 
rFkk fojkeksa ds rkiksa dks Hkkx 2
ysaA fofHkUUk la?kVuksa dks x

ds rkiekuksa dks y-v{k ij vafdr

3- fp= 2-2 ¼[k½ esa fn, vuql
uS¶Fkyhu&csat+ksbd vEy ra= ds fy, izkoLFkk vkjs[k izkIr djsaA 

2.5   çs{k.k 

fofHkUUk la?kVuksa ds fy, rki&le; vkadM+ksa
esa uksV djsaA   

           'khryu oØ fof/k }kjk ljy ;wVsfDVd ra= ds çkoLFkk

rkieku iszf{kr dj uksV djrs jgsaA ;g izfØ;k rc rd tkjh j[ksa tc 
rd laiw.kZ xfyr Bksl uk cu tk,A vius Iksz{k.kksa dks izs{k.k lkj.kh 2-1 eas 

la?kVuksa lHkh 11 feJ.kksa ds fy, nksgjk,a rFkk 
izs{k.kksa dks izs{k.k lkj.kh 2-1 esa fy[ksaA  

 

3% uS¶FkSyhu&csUt+ksbd vEYk ra= ds 'khryu oØ fof/k }kjk v/;;u dh ç;ksxkRed O;oLFkk 

vk/kkj ij 'khryu oØ cukuk 

vkadM+ksa ds vk/kkj ij lHkh la?kVuksa ds fy, 
v{k½ ds chp vkjs[k cuk,aA vki bu vkjs[kksa dks 
esa cuk ldrs gSaA  

fn, x, funsZ'kksa dk ikyu djrs gq, vius isz{k.kksa dks Hkkx 2-5 esa nh xbZ 
2 esa ntZ dhft,A 

'khryu oØksa ls vkjafHkd Bksl cuus ds laxr rki 
¼oØ esa foPNsn½ rFkk nksuksa Bkslksa ds xfyr ls vyx gksus ds laxr dk 
rki ¼oØ esa fojke½ dks uksV dj lkj.kh 2-2 esa fy[k ysaA 

ladfyr vkadM+ksa ls lHkh la?kVuksa ds laxr foPNsnksa 
s Hkkx 2-5 esa fn, x, xzkQ 2-2 esa vkjsf[kr dj 
x-v{k ij rFkk muds laxr foPNsnksa o fojkeksa 

v{k ij vafdr djasA 

esa fn, vuqlkj fofHkUUk foPNsnksa rFkk fojkeksa dks tksM+dj 
uS¶Fkyhu&csat+ksbd vEy ra= ds fy, izkoLFkk vkjs[k izkIr djsaA  

vkadM+ksa ij vius isz{k.kksa dks fuEufyf[kr lkj.kh 

ljy ;wVsfDVd ra= ds çkoLFkk vkjs[k dk fofuekZ.k 

29 
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çs{k.k lkj.kh 2-1% fofHkUUk la?kVuksa ds feJ.kksa ds fy, rki&le; vkadM+s 

feJ.k la[;k 

Lke;@feuV 

1 2 3 4 5 6 7 8 9 10 11 

0.5            

1.0            

1.5            

2.0            

2.5            

3.0            

3.5            

4.0            

4.5            

5.0            

5.5            

6.0            

6.5            

7.0            

7.5            

8.0            

xzkQ 2-1% uS¶Fkyhu&csUtkbd vEy ra= ds fofHkUUk la?kVuksa ds fy, “khryu oØksa dks 
;gka cuk,a ¼vko”;drk iM+us ij vki vfrfjDr xzkQ isij dk mi;ksx dj ldrs gSaA½ 

 



  
ç;ksx 2            'khryu oØ fof/k }kjk ljy ;wVsfDVd ra= ds çkoLFkk vkjs[k dk fofuekZ.k 
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çs{k.k lkj.kh 2-2% fofHkUUk la?kVuksa okys feJ.kksa ds 'khryu oØksa esa izsf{kr foPNsnksa o 
fojkeksa ds laxr rkiekuksa dk ladyu 

feJ.k dh 
Øela[;k 

Lak?kVu ¼uS¶Fkyhu dk 
nzO;eku %) 

'khryu oØ esa foPNsn 
ds laxr rki@o

C
 

'khryu oØ esa fojke 
ds laxr rki@o

C
 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

çkoLFkk vkjs[k dk fofuekZ.k 

izs{k.k lkj.kh 2-2 esa ladfyr vkadM+ksa dk mi;ksx djrs gq, fofHkUu la?kVuksa ¼x-v{k½ 
ds laxr foPNsnksa o fojkeksa ds rkiekuksa ¼y-v{k½ dks fuEufyf[kr xzkQ esa vafdr dj 
izkoLFkk vkjs[k cuk,aA  

xzkQ 2-2 

 

2.6  ifj.kke 

¼d½ uS¶Fk+yhu&cat+ksbd vEy ljy ;wVsfDVd ra= ds fy, izkoLFkk vkjs[k izkIr 
fd;k rFkk izsf{kr ;wVsfDVd rki dk eku ------------ik;k x;kA 

¼[k½ ;wVsfDVd fcanq ds laxr la?kVu bl izdkj gS% -------------------------/m/m% ¼uS¶Fk+yhu½ 
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  ç;ksx 3 

lkanzrk ds lkFk Q+hukWy ty&ra= ds 
ikjLifjd foys;rk rki ds ifjorZu dk 
v/;;u djuk vkSj Økafrd foy;u rki 
¼lh-,l-Vh-½ dk fu/kkZj.k djuk lajpuk 

Á;¨x dh :ijs[kk 
3-1 izLrkouk 

 mn~ns”; 

3-2 fl)akr 

3-3 vko”;drk,¡ 

3-4 dk;Zfof/k  

3-5 izzs{k.k 

3.6 ifjdyu 

3.7 ifj.kke 

3.8 var esa dqN ç”u  

3.9 mÙkj   

3.1 çLrkouk 

ikB~;Øe ch-lh-,p-lh-Vh- ¼BCHCT-135 Course) dh bdkbZ 2 esa vkius nks va”kr% 
feJ.kh; nzoksa ds Økafrd foy;u rki vkSj ¼critical solution temperature½ vkSj 
forj.k fu;e ¼distribution law½ ds ckjs esa i<+k gSA 

vkius forj.k fu;e ij vk/kkfjr nks ç;ksx vFkkZr~ iz;ksx 1 vkSj iz;ksx 2 igys dj 
fy, gSaA ;g iz;ksx rFkk vxyk iz;ksx] Ikz;ksx 4 Økafrd foy;u rki ls lacaf/kr gSaA 
bl iz;ksx esa] ge lkanzrk ds lkFk Q+hukWy ty&ra= ds ikjLifjd foys;rk rki ds 
ifjorZu dk v/;;u djsaxs vkSj Økafrd foy;u rki ¼lh-,l-Vh-½ dk fu/kkZj.k djsaxsA 

mÌs'; 

bl ç;ksx dks djus ds ckn] vki 

 Økafrd foy;u rki dh ifjHkk’kk ns ldsaxs;  

 ,sls va”kr% feJ.kh; nzo ;qXeksa ds mnkgj.k ns ldsaxs tks mifj] fuEu rFkk 
mifj vkSj fuEu Økafrd foy;u rki iznf”kZr djrs gksa; vkSj  



 

ç;ksx 3  lkanzrk ds lkFk Q+hukWy ty&ra= ds ikjLifjd foys;rk rki ds ifjorZu dk v/;;u djuk  
 vkSj Økafrd foy;u rki ¼lh-,l-Vh-½ dk fu/kkZj.k djuk lajpuk  
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 va”kr% feJ.kh; nzo ;qXeksa] tSls Q+hukWYk vkSj ty ds Økafrd foy;u rki ij 
fu/kkZj.k dj ldsaxsA 

3.2  fl)kar 

ikB~;Øe ch-lh-,p-lh-Vh- ¼BCHCT-135 Course) ikB~;Øe dh bdkbZ 2 esa vkius 
i<+k fd dqN nzO;&;qXe izR;sd la?kVu esa lekaxh&foy;u ugha cukrs gSa] ,sls 
nzo&;qXeksa dks va”kr% feJ.kh; nzo dgrs gSaA fdUrq rki dks c<+kus vFkok ?kVkus ls 
mudh foys;rk esa o`f) gksus ds dkj.k os iw.kZr% feJ.kh; gks tkrs gSaA Q+hukWy vkSj 
ty dk mi;ksx dj ,sls nzo&ra= dh O;k[;k dh tk ldrh gSA  

tc lkekU; rki ij ty esa Q+hukWy dh vYi ek=k feykbZ tkrh gS rks og iw.kZr% ?kqy 
tkrh gS vkSj ,dy nzo izkoLFkk izkIr gksrh gSA fdUrq tc Q+hukWy dks feykrs tkrs gSa 
vkSj ,d ,slh voLFkk izkIr gksrh gS tc Q+hukWy vkSj vf/kd ugha ?kqyrh gSA bl 
voLFkk esa nks izkoLFkk,a vFkkZr~ nks nzo ijrsa izkIr gksrh gSa&igyh Q+hukWy&lar`Ir ty 
dh vkSj nwljh ty&lar`Ir Q+hukWy dhA ;fn Q+hukWy dks feykuk tkjh j[ksa rks ,d 
,slh voLFkk izkIr gksrh gS] tc laiw.kZ mifLFkr ty ds fy, Q+hukWy] foyk;d dk 
dke djrh gS vkSj izkoLFkk,a ,d&nwljs esa foyhu gksdj ,dy izkoLFkk] vFkkZRk~ Q+hukWy 
esa ty dk foy;u] cuk ysrh gSaA bl izdkj] Q+hukWy vkSj ty ds leku vk;ruksa dks 
ijLij fgykus ls nks ijrsa IkzkIr gksrh gSa&igyh esa ty esa Q+hukWy dk lar`Ir foy;u 
vkSj nwljh esa Q+hukWy esa ty dk lar`Ir foy;uA 

iz;ksxksa }kjk ;g ik;k x;k gS fd fLFkj rki ij nks ijrksa dk la?kVu] ;|fi 
,d&nwljs ls fHkUUk gksrk gS] fdUrq tc rd nks çkoLFkk,a jgrh gSa] fLFkj jgrk gSA 
,d&nwljs ds laidZ esa lkFk&lkFk ik, tkus okys fHkUUk la?kVuksa ds ,sls foy;uksa dks 
laa;qXeh&foy;u ¼conjugate solutions½ dgrs gSaaA  

Qh+ukWy vFkok ty dh vYi ek=k feykus ls nks ijrksa dk vk;ru cny tkrk gS 
fdUrq muds la?kVu ugha cnyrsA tc rki esa o`f) dh tkrh gS] rks muds O;ogkj esa 
dksbZ ifjorZu ugha gksrk gS] dsoy mu nks çkoLFkkvksa dh ikjLifjd foys;rk c<+ tkrh 
gSA tc rki 338.8 K gks tkrk gS rks ijrksa dk la?kVu leku gks tkrk gS vkSj nks 
nzo iw.kZRk;k feJ.kh; gks tkrs gSa] vFkkZRk~ 338.8 K rki ij vkSj mlds Åij] Qh+ukWy 
vkSj ty lHkh vuqikrksa esa ,d&nwljs esa ?kqy tkrs gSa vkSj feykus ij ,d nzo ijr 
cukrs gSaA rki ds lkFk ty vkSj Qh+ukWy dh ikjLifjd foy;srk esa ifjorZu dks fp= 
3.1 esa fn[kk;k x;k gSA  

 

fp= 3-1%  Qh+ukWy&ty ra= (cPh Qh+ukWy ds la?kVu vkSj cw ty ds la?kVu dks O;Dr djrk gSA 
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fdlh fo'ks’k rki ij] ekuk 325 K ij] fcUnq A ty&le`) ijr ds la?kVu dks vkSj 
fcUnq A1 Qh+ukWy&le`) ijr ds Lka?kVu dks O;Dr djrk gS tks fd A ds lkFk 
lkE;koLFkk esa gSA bu la?kVuksa ds chp lHkh feJ.k A vkSj A1 la?kVu dh nks ijrsa 
cuk,axsA bu la?kVuksa ls fHkUUk la?kVuksa okys nks nzo 325 K ij ijLij foys; gksrs gSaA 
338.8 K ds uhps vU; rkiksa ij Hkh ,slk gh O;ogkj fn[kkbZ nsrk gSA vr% ge ;g 
fu’d’kZ fudky ldrs gSa fd xqcan vkdkj ¼dome-shaped½ dk {ks= nks çkoLFkk,a 
çnf'kZr djrk gS vkSj xqacn ds ckgj dk {ks= ,d nzo çkoLFkk dks çnf'kZr djrk gSA 
fcanq B ds laxr rki dks] vFkkZr~ ml rki dks ftl ij foys;rk iw.kZ gks tkrh gS] 
Økafrd foy;u rki ¼critical solution temperature&lh- ,l- Vh-½ vFkok lafoys; 
rki ¼consolute temperature½ dgrs gSaA  

D;ksafd rkio`f) ds lkFk Qh+ukWy vkSj ty dh ijLij foys;rk c<+ tkrh gS] vr% 
Økafrd foy;u rki oØ ds “kh’kZ ij gksrk gSA blfy, dgk tkrk gS fd bl çdkj 
ds foy;uksa ds mifj Økafrd foy;u rki vFkok lafoys; rki gksrk gSA bl çdkj] 
Q+hukWy&ty ra= ds fy, Økafrd foy;u rki 338.8 K gSA 338.8 K ij vkSj mlds 
Åij] Qh+ukWy vkSj ty ,d&nwljs ds lkFk lHkh vuqikrksa esa iw.kZr% feJ.kh; gksrs gSaA 
bl rki ij] foy;u dk la?kVu 36.1% Q+hukWy vkSj 63.9% ty gksrk gSA fdlh 
fcUnq C ij] nks i`Fkd ijrksa dk vkisf{kd Hkkj bl laca/k }kjk O;Dr fd;k tk ldrk 
gS%  

;gk¡ ge A vkSj A1 fcanqvksa dks feykus ls izkIr js[kk ftls Vkb js[kk dgrs gSa ij 
mifLFkr C fcanq ij fopkj djsaxsA vr% fdlh fcanq C ij nks vyx ijrksa esa mifLFkr 
lkis{k ek=k dks fuEufyf[kr laca/k }kjk O;Dr fd;k tk ldrk gSA   

 
AC

CA

A

A 
1

1


eku nzO;dk ijr

eku nzO;dk ijr
          … (3.1) 

Vkªb,fFky ,sehu&ty vkfn dqN ,sls nzo&;qXe gSa ftudh ikjLifjd foy;srk 
rki&òf) ds lkFk ?kV tkrh gS vkSj rki ?kVus ls ikjLifjd foy;srk c<+ tkrh gSA 
lafoys; rki ds uhps nks nzo lHkh vuqikrksa esa iw.kZr% feJ.kh; gksrs gSaA ,sls ra=ksa ds 
lafoys; rki de gksrs gSaA rki ds lkFk Vªkb,fFky ,sehu vkSj ty dh ikjLifjd 
foy;srk ds ifjorZu dks fp= 3-2 esa fn[kk;k x;k gSA 

 

fp=  3.2% Vªkb,fFky ,sehu&ty ra= ( cTA Vªkb,fFky ,sehu ds la?kVu dks O;Dr djrk gSA 
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291.5 K ls Åij Vªkb,fFky ,sehu vkSj ty dks feykdj fgykus ls nks ijrsa curh gSaa] 
fdUrq bl rki ds uhps nksuksa ,d&nwljs ds lkFk lHkh vuqikrksa esa iw.kZr;k feJ.kh; 
gksrs gSaA 

fudksVhu&ty vkfn dqN nzo&;qXe mifj lafoys; rki vkSj fuEu lafoys; rki] nksuksa 
dks çnf'kZr djrs gSaaA ;s nzo&;qXe ,d fuf'pr rki ls Åij ¼mifj lafoys; rki ls 
Åij½ vkSj ,d fuf”pr rki ls uhps ¼fuEu lafoy;s; rki ls uhps½ iw.kZr;k feJ.kh; 
gksrs gSaaA rki ds lkFk fudksVhu vkSj ty dh ikjLifjd foys;rkvksa esa ifjroZu dks 
fp= 3.3 esa fn;k x;k gSaA 

 

fp= 3-3% fudksVhu&ty ra=; cNt fudksVhu ds la?kVu dks O;Dr djrk gSA 

can {ks= esa] nzo dsoy va'kr% feJ.kh; gS tcfd can {ks= ds ckgj os iw.kZr;k feJ.kh; 
gksrs gSaA mifj vkSj fuEu lafoys; rkiksaa dk laxr la?kVu leku gksrk gS ftlesa 34% 

fudksVhu gksrk gSA  

lkj.kh 3.1 esa dqN nzo&;qXeh ds lafoys; rki fn, x, gSaa] nks ?kVdksa dks A vkSj B 
}kjk O;Dr fd;k x;k gSA 

lkj.kh 3-1% dqN nzo&;qXEkksa ds lafoys; rki 

?kVd Lkafoys; rki@K 

A B Åifj fuEu 

ty 

,sfuyhu 

esFkSukWy 

Q+hukWYk 

gSDlsu 

dkCkZu MkblYQkbM 

338.8 

333.6 

323.5 

_ 

_ 

_ 

ty 

ty 

Mkb,fFky ,sehu 

Vkªb,fFky ,sehu 

_ 

_ 

316 

291.5 

Tky 

fXyljkWy 

fudksVhu 

esVk&VkWywMhu 

483 

393 

334 

280 
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cks/k ç'u 1 

fjDr LFkkuksa esa mi;qDr “kCn fyf[k,% 

i) lkE;koLFkk esa nks nzo&ijrksa dks ----- foy;u dgrs gSaA 

ii) ftl rki ij nks va”kr% feJ.kh; nzo] loZizFke lHkh vuqikrksa esa feJ.kh; gks 
tkrs gSa mls ---- rki dgrs gSaA 

iii) Økafrd foy;u rki dks ------ rki Hkh dgrs gSaA 
 

vc vki tkurs gSa fd QhukWYk vkSj ty] va”kr% feJ.kh; nzo ;qXe cukrs gSa ftldk 

mifj lh-,l-Vh- gksrk gSA gekjk bl iz;ksx dk mÌs”; bl ra= dk lh-,l-Vh- fu/kkZfjr 

djuk gSA 

;gk¡ ge bl iz;ksx esa] Q+hukWy vkSj ty ds fofHkUUk feJ.kksa ds feJ.kh;rk rkiksa dks 

fu/kkZfjr djsaxsA rRi”pkr~ feJ.k ds izfr”kr la?kVu dks x&v{k esa vkSj feJ.kh;rk 

rki y&v{k esa ysdj xzkQ vkysf[kr fd;k tkrk gSA xqEcnkdkj oØ esa loksZPPk fcUnq 

dk laxr rki] ra= dk lh-,l-Vh- gksrk gSA 

3.3 vko';drk,¡ 

midj.k 

1 chdj 250 cm3 1 

2 DoFku ufy;k¡ 5  

3 C;wjsV 2  

4 cuZj 1 

5 dkWdZ  1 

6 va”kkafdr fiisV 10 cm3 1 1 

7 FkekZehVj 100
o
 1 

8 rkj tkyh 1 

9 rkj foyksMd 1 

miyC/k laHkkj foy;u 

QhukWYk 80% ¼nzO;eku@nzO;eku½ 

laHkkj foy;u cukus ds 
fy, izR;sd 80 g QhukWYk 
esa 20 g vklqr ty 
feyk;k tkrk gSA 
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3.4 fØ;kfof/k 

1. nks LoPN C;wjsV ys yhft,&,d QhukWYk foy;u ds fy, vkSj nwljk vklqr ty 
ds fy,A ikap DoFku ufy;ka yhft, vkSj mu ij 1 ls 5 rd la[;k fy[k 
nhft,A  

2. mlds ckn] DoFku ufy;ksa esa Q+hukWYk vkSj ty ds fuEufyf[kr feJ.k rS;kj 
dhft,% 

DoFku uyh la[;k 1 2 3 4 5 

80% Q+hukWy foy;u (cm
3
) 10.0 9.0 8.0 7.0 6.0 

Tky (cm
3
) 0.0 1.0 2.0 3.0 4.0 

% Q+hukWy ¼nzO;eku@nzO;eku½ 80 72 64 56 48 

3. DoFku&uyh esa foy;u la[;k 1 yhft, A  

4. dkWdZ ls gksrs gq, rkj foyksMd vkSj FkekZehVj dks DoFku uyh esa fLFkr djsa 
vkSj DoFku&uyh dks ty&ckFk esa jf[k,A FkekZehVj dks cYc dks QhukWy&ty 
feJ.k esa Mwcuk pkfg,A ckFk esa ty dh lrg] DoFku&uyh esa feJ.k dh lrg 
ls 1 cm Åij gksuh pkfg,] nsf[k, ¼fp= 3-4½A  

 

 fp= 3-4% feJ.kh;rk&rki dk fu/kkZj.kA  

5.  DoFku&uyh esa Q+hukWy&ty feJ.k dh nks ijrsa izkIr gks ldrh gSaA feJ.k dks 
rkj&foyksMd ls foyksfMr djsaA mlls uyh esa /kqa/kykiu vkSj vkfoyrk mRiUUk 
gks ldrs gSaA 

6. feJ.k dks yxkrkj foyksfMr djrs gq, ckFk ds rki esa /khjs&/khjs o`f) djsaA 
ftl rki ij /kqa/kysiu dk vafre vo”k’sk lekIr gks tk, mls uksV dj yhft, 
¼lkj.kh 3-2½A  
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7- vc cuZj gVk nhft, vkSj fQj LoPN foy;u dks foyksfMr  djrs gq, 
/khjs&/khjs BaMk gksus nhft,A ftl rki ij /kqa/kykiu iqu%izkIr gksrk gS mls uksV 
dj yhft,A  

8. ;s nks rki yxHkx leku gksus pkfg,A budk vkSlr feJ.k dk feJ.kh;rk rki 
dgykrk gSA feJ.k dks ij[kuyh 1 esa LFkkukarfjr dj nhft,A 

 ;fn QhukWYk&ty ds feJ.k dh nks ijrsa izkIr u gksa] rks bldk vFkZ gS             
fd bl feJ.k dk feJ.kh;rk rki] lkekU; rki ls de gSA bl feJ.k dks 
fge”khfrr ty ls BaMk dj yhft,A feJ.k dks foyksfMr djrs jfg,A ftl 
rki ij /kqa/kykiu mRiUUk gks tk, mls uksV dj yhft,A feJ.k dks bl rki ls 
4&5

o uhps rd BaMk djsa vkSj mlds ckn “khr&ckFk dks gVk nhft,A feJ.k 
dks Lor% xje gksus nhft, vkSj ftl rki ij /kqa/kykiu lekIr gks tk, mls 
uksV dj yhft,A nks rkiksa dks vkSlr ysaA;gh feJ.k dk feJ.kh;rk rki gSA 

9. blh izdkj] DoFku ufy;ksa 1 ls 5 esa fy, x, izR;sd feJ.k dk feJ.kh;rk rki 
Kkr dj yhft, vkSj izkIr ekuksa dks lkj.kh 3-2 esa uksV dj yhft,A  

10. vc DoFku ufy;ksa 1 ls 5 esa fy, x, feJ.kksa esa ty dh leku ek=k,a ¼vFkkZr~ 
10 cm3½ feykdj ruq dj yhft,A bl izdkj] ikap vU; feJ.k ¼la[;k 6-10½ 
izkIr gks tk,axs ftuesa QhukWy dh ek=k Øe”k% 40,36,32,28 vkSj 24% gksxkA  

11. buds Hkh feJ.kh;rk rki Kkr dhft, vkSj izkIr ekuksa dks                
lkj.kh 3.2 esa uksV dj yhft,A  

 iz;ksx ds ckn] lc feJ.kksa dks iz;ksx”kkyk esa j[kh ,d cksry esa Mky nhft, 
ftlesa ls izHkkth vklou }kjk QhukWy dks iqu% izkIr fd;k tk ldrk gSA 

3.5 çs{k.k 

d{k rki =---------------oC 

lkj.kh 3.2: % la?kVu&feJ.kh;rk vki vkadM+s  

Sl.No. % Q+hukWy                  feJ.kh;rk rki@o
C 

Vkfoyrk çdV Vkfoyrk yqIr vkSlr 

1 80    

2 72    

3 64    

4 56    

5 48    

6 40    

7 36    

8 32    

9 28    

10 24    



 

ç;ksx 3  lkanzrk ds lkFk Q+hukWy ty&ra= ds ikjLifjd foys;rk rki ds ifjorZu dk v/;;u djuk  
 vkSj Økafrd foy;u rki ¼lh-,l-Vh-½ dk fu/kkZj.k djuk lajpuk  
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3.6   ifjdyu 

feJ.k ds izfr”kr la?kVu dks x&v{k vkSj feJ.kh;rk rki dks y&v{k esa ysdj ,d 
xzkQ+ vkysf[kr dhft,A fcUnqvksa dks feykdj ,d oØ [khafp,A oØ ds mPPkre fcUnq 
dks uksV dj yhft,A xzkQ+ dh lgk;rk ls mPPkre fcUnq ij feJ.k dk rki vkSj 
la?kVu i<+ yhft,A xzkQ+ esa mPPkre fcUnq dk rki Q+hukWYk&ty ra= dk Økafrd 
foy;u rki gksrk gSA 

3.7   ifj.kke  

Q+hukWy&ty ra= dk Økafrd foy;u rki ¼lh-,l-Vh-½ = ………...
o
C 

Lkko/kkfu;k¡ 

1. Q+hukWy vR;ar fo’kSyk vkSj rhoz nkgd inkFkZ gSA mlls Ropk ij d’Vnk;d 
Nkys gks tkrs gSaA blfy, mls vR;ar lko/kkuh ds lkFk ç;ksx djuk pkfg,A  

2. ;fn la;ksxo”k “kjhj dk dksbZ fgLlk Q+hukWy ds laidZ esa vk tk, rks i;kZIr 
ty ls /kksdj oSlyhu ;k Ropk ij yxkus okyh Øhe yxk yhft,A 

3.8   var esa dqN ç'u 

1. i) ------- ra= dk fupyk Økafrd foy;u rki gksrk gSA 

ii) -------- ra= ds mifj vkSj fupys nksuksa Økafrd rki gksrs gSaA 

3.9   mÙkj 
 

cks/k ç'u  

1.  i)  la;qXeh 

 ii)  Økafrd foy;u ;k lafoys;  

 iii)  lafoys; 

var esa dqN ç'u 

1. i)  Vªkb,fFky,sehu&ty 

 ii)  fudksfVu&ty  
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ç;ksx 4 

Q+hukWy&ty ra= ds Økafrd foy;u rki 
¼lh-,l-Vh-½ ij minzO;ksa ds çHkko dk 

v/;;u djuk  

 Á;¨x dh :ijs[kk 
4.1 izLrkouk 

mÌs'; 

4.2 fl)akr 

4.3 vko”;drk,¡ 

4.4 dk;Zfof/k  

4.5 izzs{k.k 

4.6 ifjdyu  

4.7 ifj.kke 

4.8 cks/k ç'u  

4.9 mÙkj  

4.1  çLrkouk 

fiNys iz;ksx esa vkius ;g lh[kk fd Q+hukWy ty&ra= ds Økafrd foy;u rki dk 
fu/kkZj.k fdl izdkj fd;k tkrk gSA  

vkius ch-lh-,p-lh-Vh-&135 ikB~;Øe ¼BCHCT-135 course) dh bdkbZ 2 esa ;g 
Hkh i<+k fd vinzO; dh vYi ek=kvksa dh mifLFkfr ls Økafrd foy;u rki esa cgqr 
vf/kd ifjorZu gks tkrk gS rFkk Økafrd foy;u rki ds ekuksa esa ifjorZu izk;% 
vinzO; dh lkUnzrk dk jSf[kd Qyu gksrk gSA bl izdkj, va”kr% feJ.kh; nzo ra= 
ds Økafrd foy;u rki ds ekuksa dks ekidj mlesa mifLFkr vinzO; dh ek=k 
fu/kkZfjr dh tkrh gSA  

bl iz;ksx esa vki Q+hukWy&ty ra= ds Økafrd foy;u rki ¼lh-,l-Vh-½ ij vinzO; 
¼lksfM;e DyksjkbM½ ds çHkko dk v/;;u djsaxsA vki Økafrd foy;u rki fof/k 
}kjk fdlh vKkr lkanzrk okys NaCl ds foy;u dh lkUnzrk Hkh fu/kkZfjr djsaxsA 

mÌs'; 

bl ç;ksx dks djus ds ckn] vki 

 Økafrd foy;u rki ij vinzO;ksa ds izHkko dk o.kZu dj ldsaxs; vkSj 

 Økafrd foy;u rki fof/k }kjk fdlh foy;u esa vinzO;ksa (NaCl) dh 
lkUnzrk dk fu/kkZj.k dj ldsaxsA 



 

ç;ksx 4 Q+hukWy&ty ra= ds Økafrd foy;u rki ¼lh-,l-Vh-½ ij minzO;ksa ds çHkko dk v/;;u djuk 
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4.2   fl)kar 

vkius i<+k ch-lh-,p-lh-Vh-&135 ikB~;Øe ¼BCHCT-135 course) dh bdkbZ 2 esa 
vkius i<+k fd va”kr% feJ.kh; nzo ;qXe ds lh-,l-Vh- ij vinzO;ksa dk fof'k’V 
izHkko gksrk gSA 

;fn dksbZ vinzO; ,d vFkok nksuksa izkoLFkkvksa esa ?kqyk gks] rks mldh  mifLFkfr ls 
Økafrd foy;u rki ekuksa rFkk lh-,l-Vh- ij nzo izkoLFkk ds la?kVu esa ifjorZu gks 
tkrk gSA ;fn dksbZ inkFkZ nks esa ls dsoy ,d nzo esa foys;”khy gksa] rks mldh 
mifLFkfr ls mifj lh-,l-Vh- esa o`f) gks tkrh gS rFkk fupyk lh-,l-Vh- de gks 
tkrk gSA 

tks inkFkZ nksuksa nzoksa esa foys;”khy gksrs gSa os mifj lh-,l-Vh- dks de dj nsrs gSa 
vkSj fupys lh-,l-Vh- dks c<+k nsrs gSaA  

lksfM;e DyksjkbM dsoy ty esa foys;”khy gS] Q+hukWy esa ughaA blfy, mldh 
mifLFkfr ls Q+hukWy&ty ra= ds lh-,l-Vh- esa o`f) gksuh pkfg,A ;gk¡ ge bl 
ladYiuk dk iz;ksx }kjk ijh{k.k djsaxsA  

bl iz;ksx esa] ge Q+hukWYk vkSj lksfM;e DyksjkbM ds tyh; foy;uksa ds fHkUUk 
feJ.kksa ds feJ.kh;rk rki fu/kkZfjr djsaxsA blds ckn] NaCl dh lkUnzrk vkSj 
feJ.kh;rk rki ds chp ,d va”k”kks/ku ¼calibration½ oØ ¼lkekU;r;k ,d _tq 
js[kk½ vkysf[kr djsaxsA 

lkFk gh] Q+hukWy vkSj vKkr lkUnzrk okys NaCl foy;u ds feJ.k dk feJ.kh;rk 
rki Hkh fu/kkZfjr djsaxsA mlds ckn, va”k”kks/ku oØls vKkr lkUnzrk okys NaCl dh 
foy;u dh lkUnzrk Hkh Kkr dh tk ldrh gSA  

ç;ksx dks djus ls igys vki fuEufyf[kr cks/k iz'uksa dk mRrj ns ldrs gSaA 

 

cks/k ç'u 1 

Økafrd foy;u rki ij vinzO; dk D;k izHkko gksrk gS\ O;k[;k dhft,A 
 

 
cks/k ç'u 2 

fdlh ra= dk Økafrd foy;u rki fdl izdkj izHkkfor gksxk] ;fn vinzO; 

i) dsoy ,d nzo esa foys; gks] vkSj 

ii) nksuksa nzoksa esa foys; gks \ 
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4.3  vko';drk,¡ 

midj.k  

1- chdj 250 cm3  1 

2- DoFku ufy;k¡  7 

3- C;wjsV   2 

4- cuZj   1 

5- dkWdZ   1 

6- va”kkfdr fiisV  1 

7- FkekZehVj100o  1 

8- rkj foyksMd  1 

9- rkj tkyh   1  

miyC/k laHkkj foy;u 

1. Q+hukWy 80% (nzO;eku/nzO;eku) 

2. +lksfM;e 
DyksjkbM 

1% (nzO;eku /vk;ru) 

4.4  dk;Zfof/k 

1. Lkkr DoFku ufy;ka ysdj mu ij 1 ls 7 rd ds vad fy[k nhft,A C;wjsV 
dh lgk;rk ls DoFku uyh esa 80% (nzO;eku/nzO;eku) Q+hukWy foy;u ds 5 

cm3  feykb,A  

2. nwljh C;wjsV dh lgk;rk ls 2 ls 6 Øekad okyh DoFku ufy;ksa esa 1% NaCl 
foy;u ds Øe”k% 1,2,3,4  vkSj 5 cm3  feykb,A  

3. Øekad 7 okyh DoFku uyh esa vKkr lkUnzrk okys NaCl foy;u ds 5 cm3  

feykb,A 

4. vc 1ls 5 Øekad dh DoFku ufy;ksa esa Øe”k% 5,4,3,2 vkSj 1 cm3 vklqr 
ty feykb,A blls izR;sd DoFku uyh esa feJ.k dk vk;ru 10 cm3  gks 
tkrk gSA 

5. çR;sd DoFku uyh 1 ls 7 esa fy, x, feJ.k dk iz;ksx 3 dh Hkkafr feJ.kh;rk 
rki Kkr dhft,A izkIr vkadM+ksa dks lkj.kh 4.1 esa uksV  dj yhft,A 

Q+hukWy foy;u dks         
iz;ksx 3 esa of.kZr&fof/k 
ds vuqlkj rS;kj fd;k 
tk ldrk gSA lksfM;e 
DyksjkbM foy;u cukus 
ds fy, izR;sd 100 

foy;u esa 1 g NaCl 
?kksyk tkrk gSA  



 

ç;ksx 4 Q+hukWy&ty ra= ds Økafrd foy;u rki ¼lh-,l-Vh-½ ij minzO;ksa ds çHkko dk v/;;u djuk 

 

 

43 

 

4.5   çs{k.k 

lkj.kh 4.1: la?kVu&feJ.kh;rk rki vkadM+s 

DoFku uyh 
la[;k 

ç;qDr Q+hukWy 
foy;u dk 
vk;ru)/ 

cm
3 

ç;qDr 1% dk 
vk;ru)/ cm

3 
ç;qDr 
vklqr&ty 
dk vk;ru)/ 

cm
3 

tyh; 
foy;u esa 

% NaCl
 

 

 

 

     feJ.kh;rk rki@ oC 

vkfoyrk 

yqIr 

vkfoyrk 

çdV    

vkSlr 

1 5 0.0 5.0 0.0   

2 5 1.0 4.0 0.20   

3 5 2.0 3.0 0.40   

4 5 3.0 2.0 0.60   

5 5 4.0 1.0 0.80   

6 5 5.0 0.0 1.00   

7 5 5.0 0.0 vKkr   

4.6   ifjdyu 

vc lksfM;e DyksjkbM ds izfr”kr dks x&v{k  ij vkSj feJ.kh;rk rki dks y&v{k 
ij ysdj xzkQ vkysf[kr dhft,A xzkQ ls feJ.kh;rk rki ds laxr vKkr lkUnzrk 
okys lksfM;e DyksjkbM foy;u dh lkUnzrk ¼çfr'kr esa½ Kkr dhft,A blds fy, 
varosZ”ku ¼interpolation) fof/k dk mi;ksx dhft,A  

4.7   ifj.kke 

lksfM;e DyksjkbM dsoy ty esa foys;”khy gS] Q+hukWy esa ughaA blfy,] og 
Q+hukWy&ty ra= ds lh-,l-Vh- esa o`f) gqbZA 

vKkr lkUnzrk okys foy;u esa NaCl dh lkUnzrk = ………..%  

lko/kkfu;k¡ 

1. Q+hukWy vR;ar fo’kSyk vkSj rhoz nkgd inkFkZ gSA mlls Ropk ij d’Vnk;d 
Nkys gks tkrs gSaA blfy, mls vR;ar lko/kkuh ds lkFk ç;ksx djuk 
pkfg,A  

2. ;fn la;ksxo”k “kjhj dk dksbZ fgLlk Q+hukWy ds laidZ esa vk tk, rks i;kZIr 
ty ls /kksdj oSlyhu ;k Ropk ij yxkus okyh Øhe yxk yhft,A 
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4.8   var esa dqN ç'u 

1. Q+hukWy&ty ra= dk Økafrd foy;u rki fuEufyf[kr dks feykus ij fdl 
izdkj izHkkfor gksxk\ 

i)  uS¶Fkyhu (ty esa vfoys; ijarq Qh+ukWy esa foys;) 

ii)  KCl (ty esa foys; ijarq Qh+ukWy esa vfoys;) 

iii)  lksfM;e vksfy,V(ty vkSj Q+hukWy nksuksa esas foys;) 

2. bl iz;ksx esa] Q+hukWy&ty ra= dk Økafrd foy;u rki feyk, x, vinzO; 
¼vFkkZr~ NaCl½ dh lkUnzrk ds lkFk fdl izdkj ifjofrZr gqvk\ D;k vki 
ns[kh xbZ izo`fr;ksa dh O;k[;k dj ldrs gSa\ 

4.9   mÙkj 

cks/k ç'u  

1. ;fn dksbZ vinzO; ,d vFkok nksuksa izkoLFkkvksa esa ?kqyk gks rks mldh 
mifLFkfr ls Økafrd foy;u rki ekukas rFkk lh-,l-Vh- ij nzo izkoLFkk 
la?kVu esa ifjorZu gks tkrk gSA  

2. ;fn dksbZ inkFkZ nks esa ls dsoy ,d nzo esa foys;'khy gks rks mldh 
mifLFkfr ls mifj lh-,l-Vh- esa o`f) gks tkrh gS rFkk fupyk lh-,l-Vh- 
de gks tkrk gSA nwljh vksj ;fn vinzO; nksuksa nzoksa esa foys;'khy gks rc 
mifj lh-,l-Vh- de gks tk,xk tcfd fupyk lh-,l-Vh- c<+ tk,xkA  

var esa dqN ç'u 

1. i) mifj  lh-,l-Vh- c<+ tk,xkA 

ii) mifj  lh-,l-Vh- c<+ tk,xkA  

iii) mifj  lh-,l-Vh- ?kV tk,xk vkSj fupyk lh-,l-Vh- c<+ tk,xkA  

2. iz;ksx esa ns[kh xbZ okLrfod izo`fr;ksa dks nsrs gq, mudh mfpr O;k[;k 
dhft,A 



 
ç;ksx 5 pH-ekih ç;ksx djds nqcZy vEy dk fo;kstu fLFkjkad dk fu/kkZj.k 
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ç;ksx 5 

pH-ekih ç;ksx djds nqcZy vEy dk 
fo;kstu fLFkjkad dk fu/kkZj.k 

Á;¨x dh :ijs[kk 

5-1 çLRkkouk 

 mÌs';   

5.2 fl)kar 

5.3 vko”;drk,¡ 

5.4 dk;Zfof/k 

5.5 izs{k.k  

5.6 ifjdyu 

5.7 ifj.kke 

5.8 cks/k iz”uksa ds mÙkj

5-1  çLrkouk  

fiNys izk;ksfxd ikB~;Øe esa (BCHCL-132), geus fofHkUUk izdkj ds ek=kRed 
fo'ys’k.k ij ppkZ dh gSA blds vykok vEy&{kkjd vuqekiu dks Hkh ifjHkkf’kr fd;k 
x;k FkkA ;gka vEy&{kkjd vuqekiu dk foLRk`r fooj.k vkidks iz;ksx dks le>us 
vkSj fu’iknu djus esa enn djus ds fy, fd;k tkrk gS ftlesa vki pH ekih dk 
mi;ksx djds nqcZy vEy ds fo;kstu fLFkjkad dk fu/kkZj.k djsaxsA  

vki d`I;k ikB~;Øe BCHCL-132] bdkbZ 1 dh iqujko``fÙk djsa tgka vuqekiufefr ls 
ppkZ dh tk pqdh gSA oS”ysf’kd izfrn”kkZsa esa vEYkh; ;k {kkjdh; inkFkksZa dk fu/kkZj.k 
ds fy, vEy&{kkjd vuqekiu ,d nzqr rFkk ;FkkFkZ fof/k gSA vEyksa dks vuqekiu ds 
fy, izcy {kkjdh; vuqekid tSls] lksfM;e gkbMªkWDlkbM ds ekud foy;u dk 
iz;ksx fd;k tkrk gSA {kkjdksa dk vuqekiu esa gkbMªksDyksfjd vEy ;k dqN vU; izcy 
vEYkh; vuqekid ds ekud foy;u dk iz;ksx fd;k tkrk gSA lkekU; rkSj ij] 
vEy&{kkjd vuqekiu esa vaR; fcanq dk irk lwpd ds jax ifjorZu dks ns[kdj yxk;k 
tkrk gSA fQj Hkh vkSj vf/kd ;FkkFkZ ifj.kkeksa ds fy,] oS|qrjlk;fud fof/k;k¡] tSls] 
pH-fefr vkSj pkydfefr dks rqY;rk fcanq dks Kkr djus ds fy, iz;ksx esa ykbZ tkrh 
gSaA  

igys ge vEy o {kkjd ds ewy fl)kar vkSj vEy&{kkjd vuqekiu ds fl)kar ij 
ppkZ djsaxsA mlds ckn vkidks mu iz;ksxksa ls ifjfpr djk;k tk,xk ftuesa vki pH 

ekih dk mi;ksx djds ¼,d nqcZy vEy½ ,sflfVd vEYk ds fo;kstu fLFkjkad dk 
fu/kkZj.k djsaxsA 
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mÌs'; 

bl ç;ksx dks djus ds ckn] vki % 

 vEy o {kkjd ds fo;kstu fLFkjkad (Ka, Kb)  ds ifjdyu esa mi;ksx 
lehdj.k O;qRiUUk dj ldsaxs; 

 nqcZy vEy ds larqyu fLFkjkad vkSj gkbMªkstu vk;u lkanzrk ds chp laca/k 
dks vuqlj.k dj ldsaxs; 

 pH ekih o.kZu dj ldsaxs;  

 pH vuqekiu oØ dh fn, x, nqcZy vEYk ds fo;kstu fLFkjkad dk fu/kkZj.k 
dj ldsaxs; vkSj 

  pH vuqekiu dk iz;ksx djrs gq, tks lko/kkuh ysuh pkfg,A 

5.2   fl)kar  

vkius igys gh ikB~;Øe BCHCT-133] bdkbZ 7 esa vEYk vkSj {kkjd ds fl)karksa ds 
ckjs esa v/;;u dj fy;k gSA d`I;k bls iqujko`̀fÙk ds fy, bdkbZ ¼Hkkx 7.4½ ij 
nksckjk xkSj djsaA ;g vkidks vEy&{kkjd vuqekiu ds ewy fl)kar dks le>us esa 
enn djsxkA vkjsfu;l (1884) ds fl)kar ij ppkZ dh xbZ gS] tks dgrk gS fd vEy 
,d ;kSfxd gS tks ty esa izksVkWu] H+  dks foeksfpr djrk gS rFkk {kkjd ,sls ;kSfxd 
ds :i esa gks tks ty esa OH- vk;u nsrk gSA bl ifjHkk’kk ds dbZ lhek,¡ gSaA 
mnkgj.kkFkZ] ;g ifjHkk’kk dsoy tyh; foy;uksa ij ykxw gksrh gSA czUlVsM rFkk yksjh 
¼1923½ fl)kar ds vuqlkj vEy ,d izksVkWu nkrk ¼donor½ gS vkSj {kkjd izksVkWu xzkgh 
¼acceptor½ gSA bl izdkj ;g tyh; vkSj futZyh; nksuks foy;uksa ds fy, ykxw gksrh 
gSA yqbZl ¼1938½ dh rhljh ifjHkk’kk esa dgk x;k gS fd vEYk ,d ,slk inkFkZ gS tks 
bysDVªkWu ;qXe xzg.k dj ldrk gS vkSj {kkjd bysDVªkWu ;qXe ns ldrk gSA blfy, 
vEYk&{kkjd vo/kkj.kk dks dbZ dkcZfud o vdkcZfud vfHkfØ;kvksa ds fy, Hkh fd;k 
tk ldrk gS tgka izksVkWu “kkfey ugha gksrs gaSA bu ifjHkk’kkvksa esa ls] ge ikrs gSa fd 
czUlVsM&yksjh ifjHkk’kk vEy&{kkjd vuqekiu dks le>kus ds fy, mi;qDr gSA bl 
ifjHkk’kk ds vuqlkj vEy o {kkjd vkil esa vfHkfØ;k djds Øe”k% la;qXeh {kkjd 
¼conjugate base½ o la;qXeh vEy ¼conjugate acid½ nsrs gSaA mnkgj.k ds rkSj ij 
,sflfVd vEy vkSj ty vfHkfØ;k djds fuEufyf[kr vfHkfØ;k nsrs gSaA ;gka ty 
{kkjd gSA gkbMªksfu;e vk;u ty dk la;qXeh vEYk gSA ,sflVsV vk;u tks ,d 
bysDVªkWu ;qXe nku dj ldrk gS og ,sflfVd vEy dk la;qXeh {kkjd gSA  
 

OHCOOHCH
23


                  

 

-

33
COOCHOH 



              

…(5.1) 

 
;s vo/kkj.kk,¡ iz;ksx ds fl)kar le>us ds fy, mi;ksxh gksaxhA vkxs c<+us ls igys] 
fuEufyf[kr cks/k iz'u dk tokc nsaA    

Lka;qXeh vEy&{kkjd ,d 
izksVkWu ds ykHk ;k gkfu 
ls lacaf/kr gSaA

 la;qXeh tksMh

vEy1 + {kkjd 2           vEy2 + {kkjd1

 la;qXeh tksMh

 

,slhfVd vEy    ty              gkbMªksfu;e vk;u ,slhVsV vk;u 



 
ç;ksx 5 pH-ekih ç;ksx djds nqcZy vEy dk fo;kstu fLFkjkad dk fu/kkZj.k 
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cks/k ç'u 1 

fuEufyf[kr vfHkfØ;kvksa esa la;qXeh vEYk&{kkjd tksM+h dks yscy djsaA 
 

(a) HI + H2O             H3O
+ + I 

(b) OHCO 2

2

3 


           


 3HCOOH  

(c) OHCOOHCH 23 
         


 COOCHOH 33

 

(d) HCINH3               


 lCNH4  

 

5.2.1  ty dk vk;uu rFkk pH dh ladYiuk 

ty dk Lor% vk;uu ¼autoinoization½ gksrk gS] vFkkZr~] ty ds nks v.kq vkil esa 
vfHkfØ;k djds gkbMªksfu;e o gkbMªkWDlkbM vk;u nsrs gSa( bl vfHkfØ;k esa ,d v.kq 
vEYk vkSj nwljs {kkjd tSlk O;ogkj djrs gSa] vFkkZr~ 

     
OHOH

22
               (aq)OH(aq)OH

3






        
(5.2) …  

ikB~;Øe BCHCT 133] Hkkx 7.5 esa] ty dk vk;uh xq.kuQy dh ppkZ dh xbZ gS 
vkSj bls bl :Ik esa O;Dr fd;k x;k gS%  

]][OHO[H
3


wK

              …(5.3) 

pwafd [H3O
+] [OH-] vk;uh lkanzrk dk xq.kuQy gS] Kw dks ty dk vk;uh xq.kuQy 

(ionic product) dgk tkrk gS] ;g ty dk vk;uu fLFkjkad (ionisation constant) 

;k fo;kstu fLFkjakd (dissociation constant) blds eku ds fy, lkj.kh 5.1 ns[ksa½A 

blfy, “kq) ty o lHkh mnklhu foy;uksa esa]  

 
3714 dmmol101101[OH]][H 

  

pH dk ladYiuk     

vkius ;g ns[kk gS fd vEyrk ;k {kkjdrk dks gkbMªkstu vk;u ;k gkbMªkWDlkbM 
vk;u dh laknzrk ds :Ik esa vfHkO;Dr djuk cgqr dfBu gSA bu laknzrkvksa dk eku 
vf/kd ls vf/kd rFkk de ls de rd gks ldrk gS] mnkgj.kkFkZ] 10 mol dm-3  ls 
10-11 mol dm-3  rdA ikB~;Øe BCHCT 133] bdkbZ 7 esa vki igys ls gh pH ¼ftls 
lksjsulsu ¼1909½ }kjk izLrkfor fd;k x;k Fkk½] dh ,d cgqr gh vklku ladYiuk 
ds ckjs esa tku pqds gSaaA mlus pH dks uhps fn, x, laca/k }kjk ifjHkkf’kr fd;k tk 
ldrk gSA  

    

 

][
][

1
1010




 Hlog

H
logpH

                       

(5.4) …  

bl rjg gkbMªkWDlkbM vk;u dk lkanzrk blh rjg O;Dr dj ldrs gSa]  

pOH = -log [OH-]              …(5.5) 

vEyh; foy;u es

.

.

7

7

77

10][H
10][OH

i.e.,],[H][OH

10][OH 10
](Hi.e.],(OH](H





















vkSj

  esay;u{kkjdh; fo

vkSj
 

 

 

 

 

 

 

lkj.kh 5.1: Kw ds rkieku 
ds lkFk fuHkZjrk 

Rkkieku   
(K) 

Kw(mol
2
 dm

-6
) 

273 14
100.11  

298 14
101.00  

323 14
105.47  

373 14
1051.3  

 

NH3 tSls nwljs foyk;d 
dk Hkh Lor% vk;uu 
gksrk gSA  

NH3+NH3   -
24 NHNH 


 

veksfu;e        ,sekbM                 
vk;u            vk;u  
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bl rjg bl ladYiuk dk iz;ksx djds ge ty ds fo;kstu ds fy, lkE; O;atd 
ikrs gSa]  

  ]log[OH+]log[H=log 
_

w


K  

 pKw=pH+pOH ( D;ksafd -log Kw= pKw) 

tc Kw=1.0×10-14,pKw =14.00. rks ge ikrs gSa,    

14.00pOHpH                …(5.6) 

pH dh ifjdyu ds fy, ikB~;Øe BCHCT 133] bdkbZ 7.5.2 dks ns[ksaA lkj.kh 5.2 

esa, pH, pOH ds ekuksa dk lkjka”k vEYkh;] mnklhu vkSj {kkjdh; foy;uksa esa fn;k 
x;k gSA  

lkj.kh 5.2 

 
[H

+
] [OH

-
] pH pOH 

vEYkh; foy;u 
>10

-7 
 <10

-7 
 <7 >7 

mnklhu foy;u 
10

-7 
 10

-7
   7 7 

{kkjdh; foy;u 
<10

-7
 >10

-7
 >7 <7 

 

 
fp= 5.1:  pH ekiu 

mijksDr ppkZ ls vki ns[k ldrs gSa fd pH ds lanHkZ esa fdlh ?kksy dh vEYkrk ;k 
{kkjdrk dks lqfo/kk ls O;Dr fd;k tk ldrk gSA vc rd geus ty dh pH 
ladYiuk vkSj vk;fud lkE;oLFkk ij ppkZ dh xbZ gSA vxys Hkkx esa] ge nqcZy 
vEyksa vkSj nqcZy {kkjdksa ds fo;kstu ij ppkZ djsaxsA  

5.2.2   nqcZy vEYkkas o nqcZy {kkjdksa ds fo;kstu  

nqcZy vEy ;k nqcZy {kkjd ds fy,] vkidks irk gksuk pkfg, fd gkbMªkstu ;k 
gkbMªkWDlkbM vk;uksa dh lkanzrk ges”kk LVksbdksesfVªd vEy ;k {kkjd lkanzrk dh 

pH dk ladsru dk iz;ksx 
ewyr% gkbMªkstu ds foHko 
ds fy, vFkZ FkkA ' p' 

ladsru dks vU; ek=kvksa 
ds fy, Hkh iz;qqDr fd;k 
tk ldrk gS rFkk bl 
dk vFkZ ges”kk gksrk gSa  
“minus log10 of”] 
mnkj.kkFkZ  

pKa= - log10Ka 

pKb = - log10Kb 
bR;kfnA 

pH gesa [H+
] dks O;Dr 

djus ds fy, ,d 
lqfo/kktud ekiu nsrk 
gSA 

ruq foy;u esa H2O dh 
lkanzrk yxHkx “kq) ty 
dh rjg gh gksrh gSA  

tyh; ?kksy dh vEYkrk 
dk ekiu foy;u esa 
gkbMªkstu vk;uksa dh 
;FkkFkZ laknzrk gSA nwljh 
vksj] {kkjdrk dk eki] 
gkbMªkWDlkbM vk;uksa dh 
;FkkFkZ lkanzrk gSA   vEyh; 

mnklhu 
{kkjdh; 

vEyrk c<+rh gS vEyrk ?kVrh gS 
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rqyuk esa tyh; ?kksy esa de gksrh gSaA nqcZy vEy ;k {kkjd dk fo;kstu ;k vk;uu 
dh ek=k tks lacaf/kr fo;kstu fLFkjkad ;k vk;uu fLFkjkad }kjk n”kkZ;h tkrh gS] og 
lacaf/kr vk;uksa dks fdl lhek rd foekspu djrk gSA  

,sflfVd vEYk] CH3COOH] nqCkZy vEYk dk ,d fof”k’V mnkgj.k gSA  

CH3COOH + H2O     H3O
++ CH3COO-  

bl vfHkfØ;k dh lkE; O;atd gS    

 
O]COOH][H[CH

]COO][CHO[H

23

33


K

             

...(5.7)

 

ty ds lkanzrk dks ruq foy;uksa ds fy, ,d fLFkjkad ds :Ik esa fy;k tk ldrk gS 
vkSj K ds lkFk “kkfey fd;k tkrk gS] vFkkZr~ 

 
COOH][CH

]COO][CHO[H
O][H

3

33
a2



 KK  

tgka Ka  vEYk fo;kstu fLFkjkad ;k vk;uu fLFkjkad fUk:fir djrk gSA  

lkekU;r% fdlh Hkh nqcZy vEYk HA ds fy,] ljy dh xbZ fo;kstu vfHkfØ;k 
fuEufyf[kr rjhds ls fy[kh tk ldrh gS] HA 

 AH

 

 

3
a dmmol

[HA]

]][A[H 


K

             

...(5.8) 

oSls] {kkjd B ds fy,] B+H2O  BH++OH-         

vkSj   

 
O][B][H

]][OH[BH

2



K  

vc,   

 Kb=K[H2O]         

3-
b dm mol

 [B]

]][OH[BH 

K             ...(5.9) 

tgk¡ Kb {kkjd fo;kstu fLFkjkad gSA  

gkbMªkstu vk;u laknzrk o pH ds leku Ka,Kb rFkk pKa, pKb eku Hkh vEyksa o 
{kkjdksa dh vkisf{kd izcyrk dks O;Dr djus ds fy, mi;ksxh gksrs gSaA mnkgj.k ds 
rkSj ij tyh; foy;uksa ds fy, dqN Ka, pKa,Kb rFkk pKb  eku lkj.kh 5.3 esa fn, 
x, gSaA  

 



 

BCHCL 136  jlk;u ç;ksx'kkyk-III 

 

50 

 

lkj.kh 5.3: dqN inkFkksZa ds tyh; foy;u esa Ka, pKa, Kb vkSj  pKb -eku                       
¼eq[;r% 298K ij½ 

 Ka pKa 

Q+hukWy 1.0×10
-10

 10.0 

iSjk&,sehukscsUt+ksbd vEYk 1.2×10
-5

 4.92 

,slhfVd vEYk 1.8×10
-5

 4.74 

csUtk+sbd vEy 6.46×10
-4

 4.19 

ySfDVd vEYk 

¼2&gkbMªkWDlh izksisukbd vEYk½ 
1.4×10

-4
 3.85 

ukbVªl vEy 4.6×10
-4

 3.34 

2]2&MkbDyksjks ,slhfVd vEYk 3.32×10
-2

 1.48 

 Kb pKb 

fifjMhu 1.48×10
-9

 8.83 

veksfu;k foy;u ¼tyh;½ 1.77×10
-5

 4.75 

dkcksZusV vk;u 

 
2.1×10

-4
 3.68 

 OH(CO 2

2

3 


          
)

OHHCO3
   

;fn fdlh nqCkZy vEy ;k {kkjd ds fy, foy;u dk pH Kkr gks rks lehdj.k       
5.8 o 5.9 dk mi;ksx djds lkE; fLFkjkad dk ifjdyu dj ldrs gSa rFkk ;fn       
Ka ;k Kb Kkr gks rks vEYk ;k {kkjd dh nh xbZ lkanzrk ds fy, pH ;k pOH dk 
ifjdyu fd;k tk ldrk gSAbl i`’BHkwfe ds lkFk vxys Hkkx esa vEYk&{kkjd 
vuqekiuksa ds fl)kar dh ppkZ djsaxsA  

cks/k ç'u 2 

¼d½ fnYyh esa o’kkZ ds ty ds ,d uewus dk pH=4 ik;k x;k] 

 (i)  ;g uewuk vEyh; gS ;k {kkjdh;A 

 (ii)  bl uewus ds [H+] o [OH
-
]  dh x.kuk dhft,A 

¼[k½ dqN vEyksa Ka eku uhps fn, x, gSaA budks izcyrk vuqlkj Øe esa fyf[k, 
rFkk buds laxr eku Hkh ifjdfyr dhft,A 

)10(5.7NH  ),10×(1.8 HCOOH 10
4

-4 
   

)10COOH(1.8CHand)10HCN(4.9 -5
3

10


  

 

Ka ;k Kb ds ekuksa ls ge 
ns[krs gSa fd ftruk 
vk;uu de gksrk tkrk 
gS] vEy ;k {kkjd mruk 
gh nqcZy gksrk tkrk gSA 
nwljh rjQ ftrus eku 
de gksrs gSa mruh gh 
vEy ;k {kkjd izcy 
gksrk tkrk gSA  
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5.2.3   vEy&{kkjd vuqekiuksa dk fl)kar  

tSlk fd igys crk;k x;k gS] vEy&{kkjd vuqekiuksa esa fdlh vEy ds ekud 
foy;u dks {kkjdksa ds ek=kRed fu/kkZj.k esa mi;ksx fd;k tk ldrk gS ¼vEyfefr½] 
;k fdlh {kkjd ds ekud foy;u dks vEyksa ds ek=kRed fu/kkZj.k esa mi;ksx fd;k 
tk ldrk gS ¼{kkjfefr½A lkekU;r% vEyfefr ds fy, izcy vEy] tSls] gkbMªksDyksfjd 
vEy ds ekud foy;u rFkk {kkjfefr ds fy, izcy {kkjd] tSls] lksfM;e 
gkbMªkWDlkbM ds ekud foy;u dk mi;ksx fd;k tkrk gSA ysfdu ;s inkFkZ izkFkfed 
ekud ugha gS] vkSj blfy, buds lgh&lgh Hkkjksa ls fuf”pr lkanzrk ds ekud 
foy;u ugha cu ldrs gSaA budks vuqekiu }kjk ekudhd̀r djuk pkfg,A 
gkbMªksDyksfjd vEy ds ekudhdj.k ds fy, lkekU;r% lksfM;e dkcksZusV rFkk 
lksfM;e gkbMªkWDlkbM ds fy, vkWDlSfyd vEy ;k iksVSf”k;e gkbMªkstu FkSysV dk 
mi;ksx fd;k tkrk gSA ekud foy;uksa ds fojpu ¼preparation½ vkSj ekudhdj.k 
dh fof/k;ksa dh ppkZ iz;ksx okys Hkkx eas dh xbZ gSA   

igys vki i<+ pqds Fks fd pH ds ,d fuf”pr eku ij rqY;rk fcanq izkIr gksrk gS tc 
OH

-  ;k H+ vk;uksa ls H+  ;k OH
-  vk;uksa ls Øe'k% iw.kZr% vfHkfØ;k djrs gSaA   

rqY;rk fcanq ij pH dk eku vfHkfØ;k djus okys inkFkksZa] vEy o {kkjd dh izd̀fr 
ij fuHkZj djrk gSA mnkgj.kkFkZ ds fy, ,d izcy vEYk o izcy {kkjd ds chp 
vuqekiu esa vfHkfØ;k pH=7 esa iw.kZ gks tkrk gSA blfy, rqY;rk fcanq pH=7 ij 
gksuk pkfg,A ysfdu nqCkZy vEYk o izcy {kkjd ds vuqekiu esa {kkjd dks Mkyus ij  
izkIr yo.k ds ty&vi?kVu ls] rqY;rk fcanq pH=7 ds ctk; pH >7 ij izkIr gksrk 
gSA mnkgj.k ds fy, ,slhfVd vEy ¼0.1 mol dm

&3½ ds lksfM;e gkbMªkWDlkbM              
¼0.1 mol dm

&3½ ds lkFk vuqekiu esa] rqY;rk fcanq pH=8.72 ij izkIr gksxkA bl 
izdkj ge dg ldrs gSa fd fHkUUk&fHkUUk fLFkfr;ksa esa vuqekiu vfHkfØ;k djus okys 
vEy o {kkjd dh izd`fr ij fuHkZj djrs gq,] fHkUUk&fHkUUk pH ekuksa ij iw.kZ gksxkA 
,sls vuqekiuksa esa foy;u ds rqY;rk fcanq ij lgh pH nqcZy vEYk ;k nqcZYk {kkjd ds 
vk;uu fLFkjkad ¼ Ka ;k Kb½ vkSj vEy {kkjd vuqekiu ds le; izkIr yo.k dh 
lkanzrk (c) }kjk ifjdfyr fd;k tk ldrk gSA buds fy, fuEufyf[kr lehdj.kksa 
dk mi;ksx fd;k tkrk gSA    

nqcZy vEy o çcy {kkjd 

logc
2

1
p

2

1
p

2

1
pH aw  KK            …(5.10) 

nqcZy {kkjd o çcy vEy 

 logc
2

1
p

2

1
p

2

1
pH bw  KK           …(5.11) 

nqcZy vEy o nqcZYk {kkjd 

 
baw p

2

1
p

2

1
p

2

1
pH KKK            …(5.12) 

Hkkx 5.2.4 esa vki tkusaxs fd dSls vuqekiu oØ dk iz;ksx djds ge rqY;rk fcanq 
ikrs gSaA  

rqY;rk fcanq Kkr djus dh vU; fof/k;k¡ pH fefr ;k foHkofefr rFkk pkydrkfefr 
gSaA vc ge vEy&{kkjd vuqekiu oØ dh ppkZ djsaxsA 

vEy&{kkjd fof/k ds 
}kjk vuqekiu esa] 
vuqekid ,d izcy vEy 
;k izcy {kkjd gksuk 
pkfg, D;ksafd ;fn 
vuqekid o VkbVªsaM nksuksa 
nqcZy vEy ;k nqcZy 
{kkjd gksa rks lwpd fof/k 
}kjk lgh&lgh vaR; fcanq 
Kkr ugha fd;k tk 
ldrk gSA  

izcy vEy o {kkjd dk 
rqY;rk fcanq laknzrk ij 
fuHkZj ugha djrk gSA 
ysfdu nqcZy vEy ;k 
{kkjd dk rqY;rk fcanq 
vEYk o {kkjd dh laknzrk 
ij fuHkZj djrk gSA 

;fn ,d nqcZy vEy]             
0.1 mol dm

-3  ,slhfVd 
vEy dk vuqekiu ,d 
izcy {kkjd]               
0.1 mol dm

-3  lksfM;e 
gkbMªkWDlkbM ds lkFk 
fd;k tk, rks rqY;rk 
fcanq ij 0.05 mol dm

-3 

lksfM;e ,slhVsV izkIr 
gksxkA lehdj.k 5.12 

rc rqY;rk fcanq ij nsrs 
gSa% pH =7.0 + 2.37 - 

0.65 = 8.72.  
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5.2.4   vEy&{kkjd vuqekiu oØ 

;fn vuqekiu ds le; VkbVªsaM ds pH dks ekWuhVj fd;k tk, rc pH vkSj vuqekid 
dh ek=k ds chp ,d xzkQ [khapk tk ldrk gSA blls izkIr oØ vEy&{kkjd 
vuqekiu oØ ;k mnklhuhdj.k oØ dgykrk gSA bl oØ ls] rqY;rk fcanq dks Kkr 
gksrh gSA mnkgj.k rkSj ij vkb, vc ge ,d izcy vEYk ds izcy {kkjd ls vuqekiu 
ij xkSj djsaA eku fy;k fd ge 100 cm3 gkbMªksDyksfjd vEYk ¼1 eksyj½ dk 1 eksyj 
lksfM;e gkbMªkWDlkbM ds lkFk vuqekiu djrs gSaA vuqekiu ds le; lksfM;e 
gkbMªkWDlkbM NksVs&NksVs fgLLkksa esa Mkyk tkrk gS rFkk blds lkFk&lkFk pH cnyrk 
jgrk gSA pH dk fu/kkZj.k pH ekih }kjk fd;k tkrk gSA lkj.kh 5.4  esa pH vk¡dM+ksa 
dks fn;k x;k gSA vk¡dM+ksa dk ys[kk&fp=] fp= 5.2 esa n”kkZ;k x;k gSA bl oØ dh 
egRoiw.kZ fo”ks’krk ;g gS fd blesa rqY;rk fcanq ds ikl dkQh Li’V rFkk rhoz pH 

ifjorZu gksrk gS] tks bl oØ esa pH = 7 ij gSA 

Lkkj.kh 5.4: 100 cm3 HCl(1M) dk NaOH(1M) ds lkFk vuqekiu 

NaOH dk vk;ru (cm
3
) pH 

NaOH dk 
vk;ru ¼cm

3½ pH 

0 0.0 100.1 10.7 

50 0.5 100.2 11.0 

75 0.8 100.5 11.4 

90 1.3 101 11.7 

98 2.0 102 12.0 

99 2.3 110 12.7 

99.5 2.6 125 13.0 

99.8 3.0 150 13.3 

99.9 3.3 200 13.5 

100.0 7.0   

 

fp= 5.2:  çcy vEy o {kkjd dk vuqekiu oØ 

lkj.kh 5-5% nqcZy vEy dk 
izcy {kkjd ds lkFk 
vuqekiuA 

NaOH 

dk 
vk;ru 

(cm
3
) 

pH NaOH 

dk 
vk;ru 

(cm
3
) 

pH 

0 2.9 99.9 7.7 

10 3.8 100.0 8.7 

25 4.3 100.2 10.0 

50 4.7 100.5 10.4 

90 5.7 101 11.7 

99.0 6.7 125 12.0 

99.5 7.0 150 12.3 

99.8 7.7 200 12.5 

 

NaOH dk vk;ru (cm
3
) 

rqY;rk fcanq ls igys 
/khjs&/khjs c<+rs piVs {ks= 
dks mHk; çfrjks/kh {ks= 
dgk tkrk gSA  

pH 
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vc ge nqcZy vEy dk izcy {kkjd ds lkFk vuqekiu ppkZ djsaxsA vxj 100 cm3 

0.1 M ,slhfVd vEy foy;u dk 0.1 M lksfM;e gkbMªkWDlkbM foy;u ds lkFk 
vuqekiu fd;k x;k rc tks ifj.kke çkIr gksrs gSa] os lkj.kh 5.5 esa fn, x, gSa o fp= 
5.3 esa xzkQ+ n'kkZ;k x;k gSA bl vuqekiu eas rqY;rk fcanq pH=8.7 ij gSA  

/;ku nhft, ¼lkj.kh 5.5 fd 25 cm
3 ls 90 cm

3 rd NaOH Mkyrs le; foy;u esa 
vfo;ksftr ,slhfVd vEYk ¼nqcZy vEYk½ vkSj ,slhVsV vk;u ¼la;qXeh nqcZy {kkjd½ 
nksuksa dkQh ek=k esa fo|eku jgrs gSaA blfy, oØ ds bl {ks= esa foy;u mHk; 
izfrjksf/kr ¼buffered½ gks tkrk gS tSlk fd fp= 5.3 eas fn[kk;k x;k gSA {kkjd ds 
Mkys x, vk;ru esa 25 cm

3 ls 90 cm
3 rd dh c<+ksrjh ls pH esa dksbZ [kkl 

ifjorZu ugha gksrk gSA 

 

 

fp= 5.3:  nqcZy vEy ds lkFk çcy {kkjd dk vuqekiu oØ 

rqY;rk fcanq ds djhc pH ifjorZu ij vEYk ;k {kkjd izcyrk dk izHkko la{ksi esa 
Øe”k% fp= 5.4  vkSj 5.5  esa fn;k x;k gSA 

 

 

fp= 5.4:  nqcZy vEy ds lkFk çcy {kkjd vuqekiu oØksa ij Ka dk çHkko  

TkSlk fd vki tkurs gSa] 
fd og foy;u ftlesa 
nqcZy vEYk o mldk 
la;qXed {kkjd nksuksa 
dkQh ek=k esa miyC/k gksa 
vkSj ftldh pH FkksM+h 
ek=k esa {kkjd Mkyus ls 
izHkkfor ugha gksrh mls 
mHk; çfrjks/kh ;k cQj 
foy;u dgrs gSaA  
 

NaOH dk vk;ru (cm
3
) 

NaOH dk vk;ru (cm
3
) 
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fp= 5.5:  nqcZy {kkjd ds lkFk çcy vEYk vuqekiu oØksa ij Kb dk çHkko  

rks Åij fn, x, fp=ksa ls vki D;k fu’d’kZ fudkyrs gSa\ ;s fd vEyksa o {kkjdksa dh 
fHkUUk&fHkUu lkanzrkvksa vkSj izcyrkvksa ds fy, fHkUUk&fHkUUk vkdkj ds vuqekiu oØ 
izkIr gksrs gSaA  

vuqekiu oØ dk fo’ys"k.k&vk/kk&rqY;rk fcanq ij pH dk egRo 

ge ml iz;ksx tgka ,d izcy {kkjd ¼mnkgkj.kkFkZ] ,d C;wjsV ls½ ,d nqcZYk vEy 
¼C;wjsV ds uhps chdj esa½ feyk;k tkrk gSA tks vfHkfØ;k gksrh gS og bl izdkj gS% 

 


 A OHOH  HA 2  

vuqekiu ds nkSjku ij fopkj djsa % 

1- fdlh Hkh {kkjd ¼OH
-½ Mkyus ls igys% ;fn vki ml {k.k dks ysrs gSa tks vEYk 

esas izcy {kkjd Mkyus ls Bhd igys gS] rks ¶ykLd esa dsoy vEYk HA gksxkA 

2- tc rqY;rk fcanq igq¡p tkrk gS% rqY;rk fcanq ij] vEy ¼HA½ o {kkjd              
¼OH

-½ lHkh mi;ksx gks tkrk gS vkSj dsoy mRikn A
- chdj esa ekStwn gksxkA  

3- tc rqY;rk fcanq ij ykus ds fy, vko”;d {kkjd dks vk/kk Mkyk gS] vk/kk 

vEy HA jgsxk o vk/kk vEy A
-
 esa cny x;k gksxk ¼blds la;qXed {kkjd½A 

nwljs “kCnksa esa] [HA] =[A
-
]A 

bl iz;ksx esa vki izcy {kkjd cuke nqcZy vEy dk vuqekiu djus tk jgs gSa vkSj 
vki pH ekih }kjk vuqekiu ds nkSjku pH ifjorZu dks ekisaxs ftlls ,sflfVd vEy 
dk pKa eku pH vuqekiu oØ ds vkys[k jpus ls fu/kkZfjr gksxkA tc nqcZy vEy 
HA ty esa fo;ksftr gks tkrk gS] rks fuEufyf[kr lkE; LFkkfir gksrk gSA  

H(aq)
                  


 A(aq)H                                       … (5.13) 

tgk¡] HA (tyh;) nqcZy vEy gS] H+ (tyh;) gkbMªkstu vk;u gS vkSj A
-
 la;qXeh 

{kkjd gSA bl vfHkfØ;k ds fy, lkE; fLFkjkad Ka ds :Ik esa vEy HA ds fo;kstu 

fLFkjkad dgk tkrk gS tSls lehdj.k 5.8: 
]HA[

][A][H -

aK  

HCl dk vk;ru (cm
3
) 
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Ka vkdyu djus ds fy, gesa [H+], [A− ] vkSj  [HA] dks tkuuk gksxkA gkbMªkstu 
vk;u dh laknzrk dks ekidj lh/ks fu/kkZfjr dh tkrh gSA ,d nqcZy vEy ds vk/ks 
mnkfluhdj.k ij pH dks izcy {kkjd ds izR;sd ;ksx ds ckn pH ekih ds lkFk pH 
dks ekius vkSj vuqekiu oØ cukus ds }kjk fu/kkZfjr fd;k tk ldrk gS tks uhps 
fp= 5.6 esa fn[kk, x, ds tSlk fn[krk gSA tc rqY;rk fcanq ij igaqp tkrk gS] rks 
pH dks rqY;rk fcanq rd vk/kk i<+k tk ldrk gSA ftlls fo;kstu fLFkjkad dk 
vkdyu fd;k tk ldrk gSA 

 

 

fp= 5.6:  pH vuqekiu oØ% 0.10 NaOH ds lkFk 0.10 ,sflfVd vEy dk vuqekiu  

vxys Hkkx esa ge pH ekih ds dk;Z ij ppkZ djsaxsA  

cks/k ç'u 3 

fp= 5-2 esa fn, x, vuqekiu oØ esa mHk; izfrjks/kh {ks= fpfUgr dhft,A  

 

5.2.5   pH ekih ds dk;Z 

 
fp= 5.7: pH ekih  

BCHCT-135  ds fiNYks ikB~;Øe esa] oS|qrjlk;u dh bdkbZ esa vkius fofHkUUk izdkj 
ds bysDVªksM ds ckjs esa tkudkjh yh gSA pH-ekih esa vkidks Xykl bysDVªksM dh 
vko”;drk gksxhA pH-ekih ds dke djus dh izfØ;k uhps nh xbZ gS % 

lcls igys pH  ekih dk fLop pkyw djsaA fQj 10 feuV rd izrh{kk djasA vPNh 
rjg ls la;qDr Xykl bysDVªksM dks lkQ djsaA bls pH  ekih ds ihNs buiqV ds 

pH dks ekius ds fy, 
,d pH ekih dk iz;ksx 
fd;k tkrk gS D;ksafd 
vEYk foy;u ds fy, 
NksVs osru o`f) ¼ftls 
,fydksV~l dgk tkrk gS½ 
esa {kkjd tksM+k tkrk gSA  

vklqr ty esa bysDVªksM 
u j[ksa D;ksafd blls 
vk;uksa dks Xykl cYc ls 
ckgj {kj.k gksxk vkSj 
ftlls bysDVªksM csdkj 
gks tk,xkA 

pH ekiu ds nkSjku ;g 
lqfuf”pr dj ysa fd 
dkap@la;kstu dkap ds 
bysDVªksM dk cYc iwjh 
rjg ls foy;u esa Mqck 
gqvk gSA  

NaOH dk vk;ru (cm
3
) 

lkE; vk;ru 
1/2 lkE;  
vk;ru  
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VfeZuy ls tksMsa+A fdlh vKkr foy;u dk pH-ekius ls igys pH-ekih dk va”kdu 
djuk gksxkA blds fy, Xykl bysDVªksM dks vkidks Kkr pH cQj ds mi;qDr 
mHk;izfrjks/kh foy;u esa Xykl bysDVªksM dks Mqckuk gksxkA mHk;izfrjks/kh foy;u dk 
eku mlds pH ds cjkcj gksuk pkfg,A blds }kjk pH ekih dks va”kkdu fd;k tkrk 
gSA blds Ik'pkr~ uewuk foy;u ysa vkSj pH Kkr djsaA tc vkius iz;ksx iwjk dj 
fy;k tkrk gS] rks la;kstu Xykl bysDVªksM dks 0.1M HCl ;k uy ds ikuh esa NksM+ 
nsaA ¼;s dkap bysDVªksM dk fooj.k igys gh BCHCL-134 ds iz;ksx 6 esa ppkZ dj 
pqdk gSA½ 

5.3    vko';drk,¡ 

midj.k 

pH ekih la;kstu bysDVªksM ds lkFk] vk;ruh ¶ykLd ¼100 cm3½] chdj                
¼100 cm3½] C;wjsVA 

jklk;fud nzO; 

vkWDlkfyd vEy foy;u] 0.10 M lksfM;egkbMªkWDlkbM foy;u*] 0.10 M ,slhfVd 
vEy foy;u*] QhukWy¶Fksfyu lwpd] ekud mHk;izfrjks/kh foy;u] vklqr tyA   *;s 
foy;u iz;ksx”kkyk lgk;dksa }kjk cukdj vkidks miyC/k djk, tk,saxsA 

5.4    dk;Zfof/k 

Hkkx A% lksfM;egkbMªkWDlkbM o ,slhfVd vEy ds foy;uksa dk ekudhdj.k % 

1- vkWDlfyd vEy dk foy;u (0.1 M) vkWDlhfyd vEy dh lVhd ek=k               
100 cm3  vklqr ty esa ?kksydj 100 cm3 ds ,d vk;ruh ¶ykLd esa cuk;k 
tkrk gSA ;s ekud foy;u ls lksfM;e gkbMªkWDlkbM dk foy;u (0.1M) dk 
ekudhdj.k dj ysaA izs{k.k lkj.kh I esa C;wjsV ikB~;kad dks fy[k ysaA  

2- mlh rjg] mijksDr NaOH ds foy;u dks f}rh;d ekud tSls iz;ksx djsa 
vkSj ,slhfVd vEy foy;u dk ekudhdj.k djsaA izs{k.k II esa C;wjsV ikB~;kad 
dks fy[k ysaA  

Hkkx B% pH ekih dk va'kkdu djuk% 

vkids ijke”kZnkrk ¼counsellor½ ls d`I;k vuqjks/k djsa iz;ksx”kkyk esa iz;ksx esa vkus 
okys pH-ekih ds ifjpkyu@funsZ”k IkqfLRkdk vkidks nsa] vkSj blds lapkyu dk 
v/;;u djsaA pH-ekih ds va”kkdu dh ,d lkekU; fof/k ;gka nh xbZ gSaA    

i. la;kstu bysDVªksM dks pH ekih ls tksM+dj] pH ekih dks pkyw dj ysaA fQj 
fLFkj gksus ds fy, bls yxHkx 10&15 feuV rd NksM+ nsaA 

ii. pH=7.0 ds ekud mHk;izfrjks/kh foy;u dks ,d lkQ chdj esa ysdj       
pH-bysDVªksM dks blesa Mqck ysaaA /khjs&/khjs foy;u dks fgykdj pH ds eku dks 
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uksV dj ysaA ;g eku 7.0 gksuk pkfg,A vxj ;g eku 7 ugh gS rks dSyhczs”ku 
uksc ¼calibration nob½ dh enn ls 7-0 eku izkIr dj ysus pkfg,A blh rjg 
pH ekih dk va”kdu ekud mHk;izfrjks/kh foy;u ds lkFk fd;k tkuk pkfg,A   

Hkkx C% ,slhfVd vEy ds Ka vkdyu% 

1- lksfM;e gkbMªkWDlkbM dk foy;u dks C;wjsV esa ysdj ekudhdj.k fd;k tkrk 
gS vkSj vaR; fcanq dk irk yxkus ds fy, QhukWy¶Fksfyu lwpd ds lkFk 10 
cm3 ,slhfVd vEYk vuqekiu fd;k tkrk gSA  

2- mlds ckn 100 cm3
 chdj esa 25 cm3 ,slhfVd vEYk ysa] blesa             

20-25 cm3 vklqr ty Mkysa vkSj pH ekih dk iz;ksx djds izkjafHkd            
pH ekius ds fy, pH-bysDVªksM dks Mqcks,aA NaOH ¼ftls ekudhd̀r fd;k 
x;k gS½ dks C;wjsV esa fy;k tkrk gS vkSj pH cgqr de ek=k ¼1-2 cm3½ esa 
Mkyus ds ckn ntZ fd;k tkrk gSA tSls gh vki NaOH Mkyrs gSa] oSls gh vPNs 
ls fgykrs gSa vkSj vaR; fcanq ds ikl vkus ij NaOH dh flQZ            0.1 

- 0.5 cm3 dh ek=k Mkyuh pkfg,A ;kn j[ksa fd tc vki yxHkx vaR; fcanq 
ij gksrs gSa] rks pH esa vpkud ifjorZu gksxkA vuqekiu dks rc rd fd;k 
tkuk pkfg, tc rd pH dk eku fLFkj u gks tk,A C;wjsV ikB~;kad çs{k.k 
lkj.kh&III fy[k ysaA iz;ksx'kkyk esa ;fn vki pH ikB~;kad ds fy, ,d lgh 
vuqekiu oØ izkIr ugha gksrk gS rks nksgjk,aA    

3- pH ¼ y-v{k½ cuke NaOH dk vk;ru ¼ x-v{k½ dk ,d vkys[k vkysf[kr djsaA 
vkys[k ls rqY;rk fcanq fu/kkZj.k djsaA ,slhfVd vEYk dks iwjh rjg ls 
mnklhuhdj.k ds fy, bLrseky gksus okys NaOH dh ek=k dk irk yxk,aA 
IYkkWV fd, x, oØ ls NaOH vkSj pH dh ek=k ¼cm3 esa½ ,slhfVd vEy ds 
vk/ks mnklhuhdj.k gksus dk irk yxkrs gSaA vki Ka ds eku dh ifjdyu 
djus ds fy, lehdj.k pKa = pH dk iz;ksx dj ldrs gSaA  

5.5    çs{k.k 

1- 100 cm3 ekud ¶ykLd esa ekud vkWDlSfyd vEYk foy;u dh rS;kjh 
vkWDlkfyd vEYk dk vk.kfod Hkkj =126 g mol-1 

   100 cm3 ekud ¶ykLd esa (M/20) 

 foy;u rS;kj djus ds fy, vko”;d vkWDlkfyd vEYk dk                    
nzO;eku = 1.26 g 

 rksy cksry dk nzO;eku = m1 = …….. g 

 rksy cksry $ vkWDlkfyd vEy = m 2 = …….. g 

 rksy cksry dk nzO;eku ¼vkWDlkfyd vEy nwljs ik= esa Mkyus ds ckn½               
= m3 = …….. g 

 vkWDlkfyd vEy dk LFkkukarfjr nzO;eku = m2- m3 = w = …….. g 



 

BCHCL 136  jlk;u ç;ksx'kkyk-III 

 

58 

 

vkWDlfyd vEy dk foy;u dh eksyjrk %
 

M.......... 10 
126acidoxalic 
m

M

 

2- çs{k.k lkj.kh I: NaOH dk ekudhdj.k 

Ø-la- vkWDlkfyd vEy foy;u dk 
vk;ru (cm

3) 

C;wjsV ikB~;kad NaOH foy;u dk 
vk;ru (cm

3) çkjafHkd vafre 

1 10   

2 10   

3 10   

 
vaR; fcanq ij tksM+k x;k NaOH dk vk;ru = VNaOH = ………………… cm3 

MNaOHX VNaOH=Moxalic acid X Voxalic acid   

NaOH dh eksyjrk = MNaOH =…….. M 

çs{k.k lkj.kh II: ,slhfVd vEYk foy;u dk ekudhdj.k 

Ø-la- ,slhfVd vEy foy;u dk 
vk;ru (cm

3) 

C;wjsV ikB~;kad NaOH foy;u dk 
vk;ru (cm

3) 
çkjafHkd vafre 

1 10   

2 10   

3 10   

vaR; fcanq ij Mkys x, NaOH dk vk;ru = VNaOH = ………………… cm3 

ekudhdr̀ NaOH dh eksyjrk = MNaOH 

MNaOHXVNaOH=Macetic acid X Vacetic acid   

,slhfVd vEy dh ifjdfyr eksyjrk =  …….. M 

çs{k.k lkj.kh III: CH3COOH dk Ka vkdyu 

Ø-la- NaOH dk vk;ru (cm
3
) pH 

1 0.0  

2 2.0  

3 4.0  

4 6.0  

5 8.0  

6 10.0  

7 12.0  

8 14.0  
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9 16.0  

10 18.0  

11 20.0  

12 22.0  

13 24.0  

14 24.5  

15 25.0  

16 26.5  

17 27.0  

18 27.5  

19 28.0  

NaOH ds pH cuke vk;ru dks xzkQ dks IYkkWV djsa tks fp= 5.3 dh rjg fn[krk 
gSA  

5.6   ifjdyu 

rqY;rk fcanq ij igqpus ds fy, NaOH dk vk;ru -------------- cm3 

¼IYkkWV fd, x, xzkQ ls½ 

vk/ks mnklhuhdj.k ds fy, NaOH dk vk;ru -------------- cm3 

vk/ks mnklhuhdj.k ij pH 

pKa = pH 

Ka= antilog (–pKa) = antilog (–pH) 

Ka=……………………….. 

5.7    ifj.kke 

mnklhuhdj.k fof/k ls izkIr -------------dk eku = 

Ka dk lkfgR; eku = 

izfr”kr =qfV = 

5.8    cks/k ç'uksa ds mÙkj 

 

1. a)   OHHI 2
             


 IOH3  

  Acid1 Base2 
Acid2 Base 1 

la;qXeh tksM+h 

 

vEy1 {kkjd2 
{kkjd1 vEy2 

la;qXeh tksM+h 
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    b) 



2

32 COOH
     






OHHCO3  

  

 

  

 

 c) OHCOOHCH 23 
          


 COOCHOH 33  

  

 

 

 

d) 3NHHCl
          


 ICNH4  

  

 

2.   a)  (i) vEyh; (ii) 31034 dmmol101)(OH,dmmol101)(H 
  

 b)  vEyrk c<+rs gq, Øe esa: 

4 3

a a

4

4

4 a 3 a

HCN NH CH COOH HCOOH

HCOOH p log

log1.8 10

(1.8 10 )

(0.2553 4)

HCN p 9.31, NH p 9.24, CH COOH p 4.74.

K K

K K K









  

 

  

  

  

  dk

dk

dk dk
 

3.   fp= 5.2 dk vuqekiu oØ esa cQj {ks=A 

 

Acid1 Bas

 

 

 

 

vEy1 {kkjd2 {kkjd1 vEy2 

la;qXeh tksM+h 

la;qXeh tksM+h 

la;qXeh tksM+h 

la;qXeh tksM+h 

la;qXeh tksM+h 

la;qXeh tksM+h 

vEy1 {kkjd2 {kkjd1 vEy2 

vEy1 {kkjd2 {kkjd1 vEy2 
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ç;ksx 6 

vEyksa rFkk {kkjdksa ds 
pkydrkferh; vuqekiu 

lajpuk  

6.1 çLrkouk  

 mÌs”; 

6.2 fl)kar 

6.3 vko';drk,¡ 

6.4 fØ;k fof/k  

6.5 çs{k.k 

6.6 ifjdyu 

6.7 ifj.kke  

6.1   çLrkouk  

fiNys ç;ksx esas vkius pH ekih }kjk nqcZy vEYk ds vk;uu fLFkjkad ds fu/kkZj.k dk 
v/;;u fd;k FkkA bl iz;ksx esa vki vEyksa o {kkjdksa ds chp pkydrkferh; 
vuqekiu ds ckjs esa lh[ksaxs o mUgs djsaxsA pkydrkferh vFkkZr~ pkydrk ekiu] 
vuqekiuksa esa rqY;rk fcanq ds fu/kkZj.k esa mi;ksx esa vkusokyh ,d lkekU; ;a=h; fof/k 
gSA rqY;rk fcanq Kkr djus dh ;g fof/k fuEu laknzrk ds uewuksa vFkok xgjs jax ds 
uewuksa ds fo”ys’k.k tSls fd vkS|ksfxd cfg%óko ¼effluents½ ds fo”ys’k.k esa egRoiw.kZ 
gks tkrh gS D;ksafd ,sls esa n`”; lwpdksa ¼visual indicators½ dk mi;ksx djuk laHko 
ugha gksrk gSA vki ;gka nks pkydrkferh; vEy&{kkjd vuqekiuksa ds ckjs esa lh[ksaxs o 
djsaxsA buesa ls igyk vuqekiu HCl ¼,d izcy vEy½ rFkk NaOH ¼,d izcy {kkjd½ 
ds chp rFkk nwljk CH3COOH ¼,d nqcZy vEYk½ rFkk NaOH ¼,d izcy {kkjd½ ds 
chp gSA ;|fi bu nksuksa vuqekuksa dk fl)kar ,d gh gS ijUrq buesa izkIr vuqekiu 
oØksa dh izd̀fr fHkUUk gksrh gSA ge buds dkj.kksa dh O;k[;k djsaxs rFkk vki Lo;a bu 
vuqekiuksa dks djds budk lR;kiu dj ldsaxsA 

vxys iz;ksx esa vki vEy&{kkjd vuqekiuksa ds rqY;rk fcanq ds fu/kkZj.k esa ,d vU; 
;a=h; fof/k vFkkZr~ foHkoferh dk mi;ksx djsaxsA    

mÌs”; 

 bl iz;ksx dk v/;;u djus o bls djus ds ckn] vki % 

 Pkkydrkferh; vuqekiuksa dks ifjHkkf’kr dj ldsaxs rFk mudk egRo crk 
ldsaxs( 
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 ,d izcy ¼vFkok nqcZYk½ vEYk rFkk izcy {kkjd ds chp pkydrkferh; 
vuqekiu oØksa dh izd`fr dh O;k[;k dj ldsaxs( 

 vkWDlSfyd vEy dk ekud foy;u cuk ldsaxs o mldk mi;ksx dj lksfM;e 
gkbMªkWDlkbM ds fn, x, foy;u dk ekudhdj.k dj ldsaxs( 

 HCl ¼vFkok ,slhfVd vEy½ rFkk NaOH ds chp pkydrkferh; vuqekiu dj 
ldsaxs( 

 HCl ¼vFkok ,slhfVd vEYk½ rFkk NaOH ds chp vuqekiu ds nkSjku pkydRo 
esa gksus okys ifjorZuksa dks vkjsf[kr dj ldsasxs( 

 izkIr vuqekiu oØ ls vuqekiu ds rqY;rk fcanq dk fu/kkZj.k dj ldsaxs] rFkk 

 HCl ¼vFkok ,slhfVd vEYk½ ds fn, x, uewus dh izcyrk ¼lkanzrk½ dk 
ifjdyu dj ldsaxsA 

6.2  fl)kar 

vki tkurs gSa fd fdlh foy;u dk fon~;qr pkydRo mlesa mifLFkr vk;uksa dh 
fon~;qr /kkjk ds ogu dh {kerk dk eki gksrk gSA ;g foy;u esa mifLFkr vk;uksa dh 
izd̀fr rFkk lkanzrk }kjk fu/kkZfjr gksrk gSA pkydrkfer;h vuqekiuksa ds ge fo”ysf’kr 
foy;u dh pkydrk dks vuqekid ds vk;ru ds Qyu ds :Ik esa ekirs gSa rFkk 
blesa ifjorZu dh izo`fr ds vk/kkj ij vuqekiu ds rqY;rk fcanq dk fu/kkZj.k djrs gSaA  

pkydrkferh; vuqekiu esa ftl Lih”kht+ dk fu/kkZj.k djuk gksrk gS mls mi;qDr 
vfHkdeZd ds lkFk vfHkfØ;k }kjk vuvk;fud :Ik esa cny fn;k tkrk gSA mnkgj.k 
ds fy,] vEYkh; foy;uksa ds fu/kkZj.k esa {kkjd ,d mi;qDr vfHkdeZd gksrk gS tks 
vEyh; foy;u esa mifLFkr gkbMªkstu vk;ukssa dks vuvk;fur ty ds v.kqvksa esa 
ifjofrZr dj nsrk gSA bl izfØ;k esa ftl vk;u dk fu/kkZj.k djuk gksrk gS og ,d 
vU; vk;u }kjk izfrLFkkfir gks tkrk gSA mnkgj.k ds fy, NaOH }kjk HCl ds 
vuqekiu esa gkbMªkstu vk;u Na+ vk;uksa }kjk izfrLFkkfir gksrs gSaA vPNsa ifj.kkeksa ds 
fy, ;g visf{kr gS fd ge ,d ,sls vfHkdeZd dk mi;ksx djsa ftlls ftl vk;u 
dk fu/kkZj.k djuk gS rFkk og vk;u tks bldks izfrLFkkfir djrk gS] nksuksa dh 
pkydrk esa i;kZIr varj gksA  

,d iz:ih pkydrkferh; vuqekiu esa ge vuqekI; ¼titrand½ vFkkZr~ ftl foy;u dk 
vuqekiu djuk gksrk gS dks ,d chdj esa ysdj mlesa pkydrk lsy Mqcks nsrs gSaA 
vuqekid ¼titrant½ ds foy;u dks C;wjsV ls vuqekI; ds foy;u esa M+kyk tkrk gS rFkk 
vuqekid ds vk;ru ds fofHkUUk ekuksa ds fy, foy;u ds pkydRo dks ekik tkrk gSA 
fQj bu ekuksa dks vuqekid ds vk;ru ds vuq:Ik vkjsf[kr dj vuqekiu oØ 
¼titration curve½ izkIr dj fy;k tkrk gSA 

vkius ch-lh-,p-lh-Vh-&135 ikB~;Øe dh bdkbZ 5 esa lh[kk gS fd pkydRo ekiu dh 
izfØ;k esa ge pkydrk lsy esa nks bySDVªksM+ksa ds chp fo|eku foy;u esa mifLFkr 
lHkh vk;uksa ds pkydRo dk ekiu djrs gSaA vuqekiu ds nkSjku eq[;r% vuqekI; o 
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vuqekid ds chp vfHkfØ;k ds dkj.k bl {ks= esa vk;uksa dh laknzrk esa gksus okys 
ifjorZuksa ds ifj.kke LOk:Ik ekfir pkydRo esa ifjorZu gksrk gSA blds vykok 
vuqekiu ds nkSjku foy;u ds ruqdj.k ls Hkh bu vk;uksa dh laknzrk rFk rn~uqlkj 
foy;u ds pkydRo esa ifjorZu gksrk gSA blfy, ;g lykg nh tkrh gS fd 
vuqekid dh laknzrk vuqekI; dh visf{kr laknzrk ls vf/kd gksuh pkfg,A lkekU;r% 
pkydrkferh; vuqekiuksa esa vuqekid ¼C;wjsV esa fy, x, foy;u½ dh laknzrk 
vuqekI; ¼chdj esa fy, x, foy;u½ dh laknzrk ls yxHkx 10 xq.kk vf/kd gksuh 
pfg, rkfd ruqdj.k ds izHkko dks U;wure fd;k tk ldsA 

HCl rFkk NaOH ds chp vuqekiu 

HCl  (izcy vEYk) ls NaOH   (izcy {kkjd) ds vuqekiu ds vkjaHk eas vuqekI; ds 
foy;u esa gkbMªksDyksfjd vEYk ds vk;uu ls izkIr gkbMªkstu rFkk DyksjkbM vk;u 
mifLFkr gksrs gSaA mPPk pkydrk ¼NksVs vkdkj o xzksFkl Pkkyu ds dkj.k½ okys 
gkbMªkstu vk;uksa ds dkj.k foy;u dk pkydRo mPPk gksrk gSA 

(aq)Cl(aq)HHCl(aq) 
           ---¼6.1) 

tc ge gkbMªksDyksfjd vEy ds foy;u esa lksfM;e gkbMªkWDlkbM dk foy;u Mkyrs 
gSa rks og fuEufyf[kr izdkj ls fo?kVu }kjk lksfM;e vk;u o gkbMªkWDlkbM vk;u 
miyC/k djkrk gSA 

(aq)OH(aq)Na(aq)NaOH 
             …(6.2) 

bu nks vk;uksa esa ls gkbMªkWDlkbM vk;uksa dk pkydRo mPPk gksrk gS tcfd lksfM;e 
vk;u /khesa xfr djrs gSaA ;s gkbMªkWDlkbM vk;u foy;u esa miyC/k gkbMªkstu 
vk;uksa dk mnklhuhdj.k dj oLrqr% vuk;fur ty ds v.kq cuk nsrs gSasA 

(aq)OH(aq)H 
 ⇌ OH2              …(6.3) 

dqy vfHkfØ;k dks fuEu izdkj fn;k tk ldrk gSA 

OH(aq)Cl(aq)Na(aq)OH(aq)Na(aq)Cl(aq)H 2


         …(6.4) 

bldk vFkZ ;g gS fd HCl ds foy;u esa NaOH dk foy;u Mkyus ij og foy;u 
esa ls dqN gkbMªkstu vk;uksa dks fudky dj muds LFkku ij lksfM;e vk;u miyC/k 
djk nsrk gSA pawfd lksfM;e vk;uksa dk pkydRo gkbMªkstu vk;uksa ds pkydRo dh 
rqyuk esas dkQh de gksrk gS blfy, foy;u dk pkydRo de gks tkrk gSA NaOH 
dk vkSj foy;u M+kyrs jgus ij vkSj gkbMªkstu vk;uksa dk mnklhuhdj.k gksrk 
tk,xk o foy;u dh pkydRo de gksrk tk,xkA ;g izfØ;k rc rd tkjh jgsxh 
tc rd lHkh gkbMªkstu vk;uksa dk mnklhuhdj.k u gks tk, vFkkZr~ rqY;rk fcanq 
¼equivalence point½ rdA 

,sls esa NaOH ds foy;u dh dsoy ,d cawn Mkyus ij og foy;u esa vfrfjDr 
lksfM;e vk;u RkFkk gkbMªkWDlkbM vk;u miyC/k djk,xkA blds ifj.kke Lo:Ik 
foy;u dk pkydRo c<+uk vkjaHk gks tk,xkA;g izfØ;k vkSj vf/kd NaOH M+kyrs 
jgus ij tkjh jgsxhA ;fn ge foy;u ds pkydRo rFkk NaOH ds foy;u ds 
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vk;ru ds chp vkjs[k cuk,a rks gesa fp= 6-1 esa fn, x, vuqekiu oØ tSlk vkjs[k 
izkIr gks tk,xkA  

 

fp= 6-1% HCl vkSj NaOH ds chp vuqekiu ds fy, pkydrkferh; vuqekiu oØ dk 

O;oLFkkRed fu:i.k 

,slhfVd vEy rFkk NaOH ds chp vuqekiu 

,slhfVd vEYk ¼,d nqcZy vEy½ vkSj NaOH ¼,d izcy {kkjd½ ds chp 
pkydrkferh; vuqekiu ds vkjaHk esa vuqekI; ds foy;u esa ,slhfVd vEYk ds fuEu 
izdkj vk;uu ls izkIr dqN gkbMªkstu vk;u o ,slhVsV vk;u miyC/k gksaxsA  

COOH(aq)CH3 ⇌ (aq)H(aq)COOCH3


           …(6.5) 

vki tkurs gSa fd ,slhfVd vEYk ,d nqcZy vEYk gS vkSj cgqr de ek=k esa vk;fur 
gksrk gS( blfy, foy;u dk pkydRo de gksxkA vuqekiu ds vkjaHk esa NaOH ds 
foy;u dh dqN cawnaaas M+kyus ij foy;u esa mifLFkr gkbMªkstu vk;u gkbMªkWDlkbM 
vk;uksa ls fØ;k dj vuk;fur ty ds v.kq cuk,axs  

OH(aq)COOCH(aq)Na(aq)OH(aq)Na(aq)H(aq)COOCH 233 


    …(6.6) 

bl izfØ;k esa mPPk xfr”khyrk okys gkbMªkstu vk;uksa ds fuEu xfr”khyrk okys 
lksfM;e vk;uksa }kjk izfrLFkkiu ds dkj.k foYk;u dk pkydRo dqN de gks tk,xkA 
tc foy;u esa mifLFkr lHkh eqDr gkbMªkstu vk;uksa dk mnklhuhdj.k gks tk,xk 
rc vkSj NaOH M+kyus ij ig vuk;fur ,slhfVd vEYk ls fuEu izdkj vfHkfØ;k 
}kjk lksfM;e ,slhVsV yo.k cukrk gSA 

OH (aq)Na(aq)COOCH(aq)OH(aq)Na(aq)COOHCH 233 


  …(6.7) 

blds ifj.kkeLOk:Ik foy;u esa vk;uksa dh ek=k o rn~uqlkj foy;u dk pkydRo 
c<+uk vkjaHk gks tk,xkA vkSj vf/kd lksfM;e gkbMªkWDlkbM dk foy;u M+kyrs jgus 
ij ;g IkzfØ;k tkjh jgsxh rFkk foy;u dk pkydRo rqY;rk fcanq rd blh izdkj 
c<+rk jgsxkA rqY;rk fcanq ¼vFkkZr~ tc ,slhfVd vEy dk Ikw.kZ mnklhuhdj.k gks 
tk,xk½ ds ckn tks Hkh NaOH M+kyk tk,xk og vfrfjDr lksfM;e vk;u rFkk 
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gkbMªkWDlkbM vk;u miyC/k djk,xk rFkk foy;u dk pkydRo c<+sxkA D;ksafd 
gkbMªkWDlkbM vk;uksa dh xfr”khyrk dkQh vf/kd gksrh gS blfy, vc pkydRo esa 
c<+ksrjh dh nj c<+ tk,xhA foy;u ds pkydRo esa c<+ksrjh dh nj esa ;g ifjorZu 
vuqekiu dk rqY;rk fcanq n”kkZrk gSA ,slhfVd vEy o lksfM;e gkbMªkWDlkbM ds chp 
vuqekiu dk iz:ih pkydrkferh; vuqekiu oØ fp= 6-2 esa fn;k x;k gSA 

 

fp= 6-2% ,slhfVd vEy o NaOH ds chp vuqekiu ds fy, pkydrkferh; vuqekiu oØ dk 

O;oLFkkRed fu:i.k 

6.3   vko';drk,¡ 

midj.k  jklk;u 

pkydrkekih 1 vkWDlSfyd  vEYk 

pkydrk lsy 1 ,slhfVd vEYk  

vk;ruh ¶ykLd ¼50 cm3½ 1 gkbMªksDyksfjd vEy 

C;wjsV ¼50 cm3½ 1 lksfM;e gkbMªkWDlkbM 

fiisV ¼10 cm3 rFkk 20 cm3½  izR;sd 1 QhukWy¶Fksfyu 

“kaDokdkj ¶ykLd¼100 cm3½ 1 pkydrk ty 

C;wjsV LVSaM rFkk DySai 1  

chdj ¼50 cm3½ 1  

Rkksy cksry 1  

fo'ysf"kd rqyk 1  

Hkkj isVh 1  

dhi 1  
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miyC/k foy;u ¼fuEufyf[kr foy;u vkids ijke”kZnkrk }kjk miyC/k djk, tk,axs½ 

1- pkydrk ty% ;g ckj&ckj vklfor ty gksrk gS ftldh oSn~;qr pkydrk 
0.01 mS m-1 ls de gksrh gSA bls mi;ksx ls igys mckyuk okafNr gksrk gS 
rkfd blesa CO2 dh ek=k U;wure gks tk,A 

2- lksfM;e gkbMªkWDlkbM foy;u ¼~0.1M½% bls 100-200 cm3 pkydrk ty esa 
yxHkx 4 g NaOH dks ?kksydj rFkk fQj mls 1 yhVj vk;ru rd ruq dj 
cuk;k tkrk gSA 

3- gkbMªksDyksfjd vEy ¼~0.01M½% bls yxHkx 100 cm3 pkydrk ty esa 
yxHkx 1 cm3 laknz gkbMªksDyksfjd vEy feyk dj vkSj mls 1 yhVj vk;ru 
rd ruq dj cuk;k tkrk gSA 

4- ,slhfVd vEy foy;u ¼~0.01 M½% bls yxHkx 100 cm3 pkydrk ty esa 
yxHkx 0.6 cm3  ,slhfVd vEYk feydkj vkSj mls 1 yhVj vk;ru rd ruq 
djds cu;k tkrk gSA 

5- QhukWy¶Fksfyu lwpd% bls 1 g QhukWy¶Fksfyu dks 100 cm3 ,sFksukWy esa 
?kksydj o mlesa 100 cm3 ty feydkj cuk;k tkrk gSA ;fn dksbZ vo{ksi 
izkIr gks rks mldk fuL;anu dj fy;k tkrk gSA 

6.4   fØ;kfof/k  

vki ;gka nks pkydrkferh; vuqekiu djsaxsA bu nksuksa dh fØ;kfof/k ,d leku gh 
gS tSlk uhps fn;k x;k gSA igys vki gkbMªksDyksfjd vEy rFkk NaOH ds chp 
pkydrkferh; vuqekiu djsaxsA bldh fØ;kfof/k esa fuEufyf[kr pj.k gksrs gSaA 

¼d½ vkWDlSfyd vEYk dk ekud foy;u cukuk  

¼[k½ vkWDlSfyd vEYk ds ekud foy;u ls vuqekiu }kjk lksfM;e gkbMªkWDlkbM 
ds foy;u dk ekudhdj.k djuk  

¼x½ pkydrkekih dk va”kkadu djuk 

¼?k½ fn, x, gkbMªksDyksfjd ¼vFkok ,slhfVd½ vEYk ds foy;u dk lksfM;e 
gkbMªkWDlkbM ds foy;u ls pkydrkferh; vuqekiu djuk 

¼M+½ fn, x, gkbMªksDyksfjd ¼;k ,slhfVd½ vEy ds foy;u dh lkanzrk dk 
ifjdyu djuk 

ç;ksx 6.1:  HCl dk NaOH }kjk pkydrkferh; vuqekiu 

gkbMªksDyksfjd vEy ds fn, x, foy;u dh laknzrk dk pkydrkferh; fof?k }kjk 
fu/kkZj.k djus ds fy, uhps nh xbZ fØ;kfof/k dk pj.kc) rjhds ls vuqikyu djsa 

¼d½ 0.05 M vkWDlSfyd vEYk dk 100 cm
3 ekud foy;u rS;kj djuk  

¼i½ tSlk vki tkurs gSa fd ekud foy;u cukus ds fy, igys gesa inkFkZ dh 
vko”;d ek=k dk ifjdyu djuk gksrk gSA 0.05 M lkanzrk dk 100 cm3  

foy;u cukus ds fy, vkWDlSfyd vEYk ¼Mm= 126 g mol-1½ dh ek=k dks 
fuEu izdkj ifjdfyr fd;k tk ldrk gSA 
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¼ii½ ,d jQ rqyk ij yxHkx 0.65 g vkWDlSfyd vEYk dks rksy dj lkQ 
o “kq’d rksy cksry esa LFkkukarfjr dj vkWDlSfyd vEy lfgr rksy 
cksry dks ;FkkFkZ :Ik ls rksy ysaA  

¼iii½ rksys x, vkDlSfyd vEy dks dkap dh dhi dh lgk;rk ls ,d 
100 cm3 {kerk okys LoPN vk;ruh ¶ykLd esa LFkkukarfjr dj ysaA 

¼iv½ rksy cksry ¼ftles “kk;n dqN vkWDlSfyd vEYk cpk gks½ dks fQj ls 
rksy ysa rFkk bl Hkkj dks vkWDlSfyd vEYk lfgr rksy cksry ds Hkkj 
¼pj.k ii½ ls ?kVk dj LFkkukarfjr fd, x, vkWDlSfyd vEy ds ;FkkFkZ 
Hkkj dks Kkr dj ysaA  

¼v½ vk;ruh ¶ykLd esa yxHkx 30-40 cm3 vklqr ty Mkydj 
vkWDlSfyd vEy dks ?kksy ysaA fQj mlesa vkSj vklqr ty feykdj 
vk;ru dks 100 cm3 ds fpUg rd ysa vk,aA 

¼[k½ ekud vkWDlSfyd vEy ds foy;u ls vuqekiu }kjk lksfM;e gkbMªkWDlkbM 
ds foy;u dk ekudhdj.k+ djuk 

¼i½ ,d dhi dh lgk;rk ls fn, gq, lksfM;e gkbMªkWDlkbM ds foy;u 
dks C;wjsV es Hkj ysa vkSj C;wjsV dks LVSaM+ esa yxk ysaA C;wjsV esa ikB~;kad 
dks i<+ dj isz{k.k lkj.kh 6-1 esa izkjafHkd IkkB~;kad ds dkWye eas uksV 
dj ysaA  

¼ii½ vkWDlSfyd vEy ds ekud foy;u ds 10 cm3 dks /;kuiwoZd fiisV 
dj ysa vkSj ,d 100 cm3 {kerk okys “kaDokdkj ¶ykLd esa LFkkukafjr 
dj ysaA bl blesa QhukWy¶Fksfyu lwpd dh 1&2 cwansa M+kysaA 

¼iii½ jaxghu foy;u dks yxkrkj fgykrss gq, NaOH ds foy;u ls rc 
rd vuqekfir djsa tc rd ,d ,slk LFkkbZ xqykch jax izkIr u gks 
tk,  tks foy;u dks fgykus ij Qhdk u gksA C;wjsV ds ikB~;kad dks 
izs{k.k lkj.kh 6-1 es vafre ikB~;kad ds dkWye esa uksV dj ysaA  

¼iv½ vuqekiu dks nks lqlaxr ¼concordant½ ikB~;kad izkIr djus rd 
nksgjk,a rFkk mUgsa lkj.kh 6-1 esa uksV dj ysaA 

¼x½ pkydrkekih dk va”kkadu 

¼i½ pkydrkekih dks fctyh dh lIykbZ ls tksM+dj yxHkx 10&15 feuV 
rd LFkk;h gksus ds fy, NksM+ nsaA 

¼ii½   midj.k dh funsZ”k iqfLrdk esa fn, x, funsZ”kksa dk vuqlj.k dj 
mldk va”kkadu dj ysaA bl dk;Z esa vkids ijke”kZnkrk vkidh 
lgk;rk djsaxsA 

¼?k½ lksfM;e gkbMªkWDlkbM ds ekud foy;u }kjk gkbMªksDyksfjd vEYk ds foy;u 
dk pkydrkferh; vuqekiu 

¼i½ vuqekiu dk vkjaHk djus ls igys vki C;wjsV dk cwan vk;ru ¼drop 

volume½ Kkr dj ysaA blds fy, NaOH ds foy;u ls Hkjh C;wjsV 
ds ikB~;kad dks fdlh fuf”pr eku ¼ekuk 0½ ij ys vk,a vkSj mls 
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uksV dj ysaA fQj /;kuiwoZd foy;u dh 100 cwanksa dks fxudj ,d 
chdj esa fudky ysa vkSj C;wjsV ds ikB~;kad dks fQj ls uksV dj ysaA 
bu nks ikB~;kadksa ds varj dks 100 ls Hkkx dj cqan vk;ru ifjdfyr 
dhft,A 

¼ii½ gkbMªksDyksfjd vEy ds 20 cm3  foy;u dks /;kuiwoZd fiisV dj                
50 cm3 {kerk ds chdj esa LFkkukarfjr dj ysa rFkk mlesa pkydrk 
ekih ls tqM+s pkydrk lsy dks M+ky nsaA /;ku j[ksa fd pkydrk lsy 
ds bySDVªksM foy;u esa Bhd ls Mwcs gksaA ;fn ,slk u gks rks 
gkbMªksDyksfjd vEy ds foy;u dk 10 cm3  vkSj fiisV dj chdj esa 
Mky nsaA 

¼iii½ pkydrkekih dh lgk;rk ls foy;u ds pkydRo dks eki ysa 
¼pkydRo ekiu ds fy, midj.k dh funsZ”k iqfLrdk dk vuqlj.k 
djsa½ vkSj mls izs{k.k lkj.kh 6-2 esa uksV dj ysaA 

¼iv½ C;wjsV ls NaOH ds foy;u dh nks cwanksa dks chdj esa M+kydj foy;u 
dks dkap dh NM+ dh lgk;rk ls vPNs ls fgyk ysaA foyksMd dks 
foy;u ls mij j[krs gq, foy;u ds pkydRo dks fQj ls ekidj 
izs{k.k lkj.kh 6-2 esa uksV dj ysaA  

¼v½ pj.k ¼iv½ dks nksgjkrs jgsa vkSj vius izs{k.kksa dks izs{k.k lkj.kh 6-2 esa 
uksV djrs jgsaA vki ns[ksaxs fd foy;u ds pkydRo dk eku NaOH 

dk foy;u feykus ij gj ckj de gksrk tkrk gSA ,d fLFkfr ds 
ckn foy;u ds pkydRo dk eku c<+uk ¼ NaOH ds vf/kD; ds 
dkj.k ½ vkjaHk gks tk,xkA blds ckn 4&5 iszs{k.k vkSj dhft,A 

¼vi½ foy;u ds pkydRo o NaOH ds vk;ru ¼ cqanksa dh la[;k esa ½  ds 
chp vkjs[k cuk,aA 

¼vii½ izkIr vkjs[k ls vuqekiu ds rqY;rk fcanq dk fu/kkZj.k dhft,A blds 
fy, ml fcanq dks Kkr dhft, tgka ij gkbMªksDyksfjd vEy ds 
mnklhuhdj.k ds dkj.k pkydRo ds de gksus ds laxr vkjs[k rFkk - 
NaOH ds vf/kD; ds dkj.k pkydRo esa c<+ksrjh ds laxr vkjs[k 
vkil esa feyrs gSaA ,slk djus ds fy, bu nks js[kkvksa dk cfgZos”ku 
dhft, o ml fcanq dks Kkr dhft, tgka ;s js[kk,a ijLij dkVrh gSaA 

¼M+½ gkbMªksDyksfjd vEYk dh lkanzrk dk ifjdyu djuk 

rqY;rk fcanq ij NaOH ds foy;u ds vk;ru ¼cqanksa dh la[;k esaa½ dks C;wjsV 
ds cqan vk;ru }kjk xq.kk dj blds vk;ru dks cm3 ds ek=dksa esa ifjofrZr 
dhft,A fQj eksyjrk lehdj.k esa lksfM;e gkbMªkWDlkbM dh laknzrk ds 
lkFk&lkFk NaOH o HCl ds vk;ruksa dk eku j[krs gq, fn, x, HCl ds 
foy;u dh laknzrk ifjdfyr dhft,A izkIr ifj.kke dks fjiksVZ dhft,A 

ç;ksx 6-2% CH3COOH dk NaOH ds lkFk pkydrkferh; vuqekiu 

bl iz;ksx dh fØ;kfof/k ds pj.k d½ ls x½ rd HCl  ds vuqekiu ds fy, Åij fn, 
pj.kksa ds leku gh gSaA vkidks mUgha dk vuqlj.k djuk gksxkA mlds mijkar uhps nh 
xbZ fØ;kfof/k dk pj.kc) vuqlj.k dj vki fn, x, ,slhfVd vEYk ds foy;u dh 
lkanzrk dk ifjdyu dj ldrs gSaA  
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¼?k½ lksfM;e gkbMªkWDlkbM ds ekud foy;u }kjk ,slhfVd vEy ds foy;u dk 
pkydrkferh; vuqekiu 

¼i½ ,slhfVd vEy ds 20 cm3 foy;u dks /;kuiwoZd fiisV dj 50 cm3 
{kerk okys chdj esa LFkkukarfjr dj ysa rFkk mlesa pkydrkekih ls 
tqM+s pkydrk lsy dks M+ky nsaA /;ku j[ksa fd pkydrk lsy ds 
bYkSDVªksM foy;u esa Bhd ls Mqcs gksaA ;fn ,slk u gks rks 
gkbMªksDyksfjd vEy ds foy;u dk 10 cm3  vkSj fiisV dj chdj esa 
Mky nsaA 

¼ii½ pkydrk ekih dh lgk;rk ls foy;u dh pkydrk ds eki ysa 
¼pkydrk ekiu ds fy, pkydrkekih dh funsZ”k iqfLrdk dk 
vuqlj.k djsa½ vkSj vius izs{k.k lkj.kh 6-3 esa uksV dj ysaA  

¼iii½ C;wjsV ls NaOH ds foy;u dh ,d caqn dks chdj esa M+ky dj 
foy;u dks dkap dh NM+ ls vPNs ls fgyk ysaA foyksMd dks foy;u 
ls mij j[krs gq, foy;u ds pkydRo dks ekidj izs{k.k lkj.kh 6-3 
esa uksV dj ysaA 

¼iv½ pj.k ¼iii½ dks NaOH dh nks&nks cwans dks ysrs gq, nksgjkrs jgsa o vius 
izs{k.kksa dks izs{k.k lkj.kh 6-3 esa uksV djrs jgsaA vki izsf{kr djsaxs fd 
gj ckj NaOH ds foy;u dks M+kyus ij foy;u ds pkydRo dk 
eku /khjs&/khjs c<+rk tkrk gSA ,d fLFkfr ds ckn vki ik,saxs fd ;g 
eku NaOH ds vf/kD; ds dkj.k rhozrk ls c<+uk vkjaHk gks tk,xkA 
blds ckn 4&5 iszs{k.k vkSj dhft,A 

¼v½ foy;u ds pkydRo o NaOH ds vk;ru ¼cqanksa dh la[;k esa½ ds 
chp vkjs[k cuk,aA 

¼vi½ izkIr vkjs[k ls ,slhfVd vEy ds mnklhuhdj.k o NaOH ds vf/kD; 
ds laxr vkjs[kksa feyus ds LFkku dks Kkr dj vuqekiu ds rqY;rk 
fcanq dks Kkr dhft,A ,slk djus ds fy, bu nks js[kkvksa dk 
cfgZos”ku dhft, o ml fcanq dks Kkr dhft, tgka ;s js[kk,a ijLij 
dkVrh gSaA 

¼M+½ ,slhfVd vEYk dh lkanzrk dk ifjdyu 

rqY;rk fcanq ij NaOH ds foy;u ds vk;ru ¼cqanksa dh la[;k esaa½ dks C;wjsV 
ds cqan vk;ru }kjk xq.kk dj blds vk;ru dks cm3 ds ek=dksa esa ifjofrZr 
dhft,A fQj eksyjrk lehdj.k esa lksfM;e gkbMªkWDlkbM dh laknzrk ds 
lkFk&lkFk NaOH o CH3COOH ds vk;ruksa dk eku j[krs gq, fn, x, 
,slhfVd vEYk ds foy;u dh laknzrk ifjdfyr dhft,A izkIr ifj.kke dks 
fjiksVZ dhft,A 

6.5  çs{k.k 

0.05M vkWDlSfyd vEy ds ekud foy;u dk 100 cm
3  cukuk  

Rkksy cksry $ vkWDlSfyd vEYk dk nzO;eku    = m1 g = ………g 

vkWDlSfyd vEy ds LFkkukarj.k ds ckn rksy cksry dk nzO;eku = m 2 g = ………g 
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¼[k½ vkWDlSfyd vEYk ds ekud foy;u ls vuqekiu }kjk NaOH ds foy;u dk 
ekudhdj.k  

 “kaDokdkj ¶ykLd esa fy, x, vkWDlSfyd vEy ds ekud foy;u dk 
vk;ru= VO = …cm3 

 C;wjsV esa foy;u = lksfM;e gkbMªkWDlkbM 

Ikz;qDr lwpd = QhukWy¶FkSfyu 

izs{k.kh lkj.kh 6-1% lksfM;e gkbMªkWDlkbM dk ekudhdj.k 

Øe 
la[;k 

vkWDlSfyd  vEYk 
dk vk;ru             
¼cm

3 esa½ 

C;wjsV ikB~;kad 

vkjafHkd        vafre 

vuqekI; eku    ¼cm
3 esa ½ 

¼vafre&vkjafHkd ikB~;kad½ 

1     

2     

3     

4     

5     

lqlaxr eku  

 

¼M+½ gkbMªksDyksfjd ¼vFkok ,slhfVd½ vEy dk lksfM;e gkbMªkWDlkbM ls 
pkydrkferh; vuqekiu 

C;wjsV dk cqan vk;ru ifjdfyr djus ds fy, fuEufyf[kr ikB~;kadksa dks uksV 
dhft,A 

C;wjsV dk vkjafHkd ikB~;kad          = R1 = …….. 

 foy;u dh 100 caqnksa ds fu’dklu ds ckn C;wjsV dk ikB~;kad = R2 = …….. 

 1 cqan dk vk;ru 312 cm..........
100

)R(R



  

 chdj esa fy, x, gkbMªksDYkksfjd vEYk ds foy;u dk vk;ru= VH =.cm3 

 chdj esa fy, x, ,slhfVd vEy ds foy;u dk vk;ru = VA =…..cm3 

 C;wjsV esa foy;u = lksfM;e gkbMªkWDlkbM 

lksfM;e gkbMªkWDlkbM ds foy;u dh eksyjrk = MN (Ekkudhdj.k }kjk izkIr 
dh tkuh gSA ) 
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izs{k.kh lkj.kh 6.2: HCl o NaOH ds chp pkydrkferh; vuqekiu 

Øe 
la[;k 

NaOH dh 
cqanksa dh 
la[;k 

pkydRo 
¼mS  m

-1 esa½ 
Øe 
la[;k 

NaOH dh 
cqanksa dh la[;k 

pkydRo              
¼ mS m

-1 esa½ 

1   16   

2   17   

3   18   

4   19   

5   20   

6   21   

7   22   

8   23   

9   24   

10   25   

11   26   

12   27   

13   28   

14   29   

15   30   

izs{k.kh lkj.kh 6-3% ,slhfVd vEy o NaOH ds chp pkydrkferh; vuqekiu 

Øe 
la[;k 

NaOH dh 
cqanksa dh 
la[;k 

pkydRo 
¼mS m

-1 

esa½ 

Øe 
la[;k 

NaOH dh 
cqanksa dh la[;k 

pkydRo              
¼ mS m

-1 esa½ 

1   16   

2   17   

3   18   

4   19   

5   20   

6   21   

7   22   

8   23   

9   24   

10   25   

11   26   

12   27   

13   28   

14   29   

15   30   
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6.6   ifjdyu 

Åij fjdkMZ fd, x, izs{k.kksa ds vk/kkj ij fuEufyf[kr ifjdyu dhft,A bu 
ifjyduksa dks pj.kc) rjhds ls djus dh vko”;drk gSA vkb, pj.k d½ ls vkjaHk 
djrs gSaA 

d½ 0.05M vkWDlSfyd vEy ds ekud foy;u dk 100 cm
3  cukuk  

¼vkWDlSfyd vEy ds cuk, x, foy;u dh eksyjrk dks fuEu izdkj ifjdfyr dj 
ldrs gSaA  

 Rkksy cksry $ vkWDlSfyd vEy dk nzO;eku = m1 g= ……..g 

 vkWDlSfyd vEYk ds LFkkukarj.k ds ckn rksy cksry dk nzO;eku                         

= m2 g= ……..g 

 LFkkukarfjr vkWDlSfyd vEy dk nzO;eku = m1- m2 = m g= …..g 

 vkWDlSfyd vEy dk eksyj nzO;eku( Mm = 126 g mol-1
 

 vkWDlSfyd vEy foy;u dk izkIr vk;ru = 100 cm3 

 vkWDlSfyd vEy ds foy;u dh eksyjrk] 

M
mm

M ...........
126

10

100126

1000
O 




  

¼[k½ vkWDlSfyd vEy ds ekud foy;u ls vuqekiu }kjk lksfM;e gkbMªkWDlkbM 
ds foy;u dk ekudhdj.k 

 “kaDokdkj ¶ykLd eas fy, x, vkWDlSfyd vEYk ds ekud foy;u dk vk;ru 

= Vo=…….cm3 

 NaOH dk iz;qDr vk;ru ¼izs{k.k lkj.kh 6.1 ls izkIr lqlaxr eku½  = 

VN=………….cm3 

 fn, x, lksfM;e gkbMªkWDlkbM foy;u dh lkanzrk dks fuEu izdkj izkIr 
fd;k tk ldrk gSA  

vuqekiu esa gksus okyh vfHkfØ;k 

OH(COONa)(COOH)NaOH2 222    

 eksyjrk lehdj.k MNVN = 2MOVO 

 lksfM;e gkbMªkWDlkbM ds foy;u dh eksyjrk M
V

VM
M ...........

2

N
N

OO
  

       MM
N

.........  
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rqY;rk fcanq dk fu/kkZj.k 

HCl o NaOH ds chp vuqekiu 

izs{k.k lkj.kh 6-2 esa uksV fd, x, vkadM+ksa ds vk/kkj ij ekfir pkydRo ¼y&v{k½ 
vkSj NaOH ds vk;ru ¼caqnksa dh la[;k esa( x&v{k½ ds chp vkjs[k cuk,A rqY;rk 
fcanq ls igys pkydRo ds de gksus rFkk rqY;rk fcanq ds ckn pkydRo ds c<+us ds 
laxr js[kkvksa ds fcfgZos”ku }kjk rqY;rk fcanq dks Kkr fd;k tk ldrk gSA rqY;rk 
fcanq bu nks js[kkvksa ds ijLij dkVus ds LFkku ij fLFkr gksrk gSA rqY;rk fcanq ls 
xzkQ ds x&v{k ij ,d yac cukdj rqY;rk fcanq ij iz;qDr NaOH ds vk;ru dks 
Kkr dhft,A 

 

vkjs[k 1% HCl o NaOH ds chp pkydrkferh; vuqekiu 

,slhfVd vEy o NaOH ds chp vuqekiu 

izs{k.k lkj.kh 6-3 esa uksV fd, x, vkadM+ksa ds vk/kkj ij ekfir pkydRo ¼y&v{k½ 
vkSj NaOH ds vk;ru ¼cwanksa dh la[;k esa( x&v{k½ ds chp vkjs[k cuk,A ,slhfVd 
vEy ds mnklhuhdj.k ds dkj.k pkydRo ds c<+us o NaOH ds vf/kD; ds dkj.k 
pkydRo ds rhozrk ls c<+us ds laxr vkjs[kksa ds cfgZos”ku }kjk rqY;rk fcanq Kkr 
dhft,A rqY;rk fcanq bu nks js[kkvksa ds ijLij dkVus ds LFkku ij fLFkr gksrk gSA 
rqY;rk fcanq ls x&v{k ij yac cuk dj rqY;rk fcanq ij NaOH ds iz;qDr vk;ru 
dks Kkr dhft,A 

 

vkjs[k 2% CH3COOH o NaOH ds chp pkydrkferh; vuqekiu 
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gkbMªksDyksfjd vEy dh lkanzrk dk ifjdyu 

chdj esa fy, x, gkbMªksDyksfjd vEy ds foy;u dk vk;ru = VH = …cm3 

iz;qDr lksfM;e gkbMªkWDlkbM foy;u dh eksyjrk ¼ekudhdj.k }kjk izkIr½ = MN 

 = …..M 

lksfM;e gkbMªkWDlkbM dk iz;qDr vk;ru ¼caqnksa dh la[;k esa½ ¼vkjs[k 1 ls½ ---------- 

lksfM;e gkbMªkWDlkbM vk;ru ¼cm3 esa½ = caqnksa dh la[;k X ,d caqn dk vk;ru 

                                 = …..cm3 

ekuk gkbMªksDyksfjd vEYk ds foy;u dh eksyjrk                     =  MH=…M 

vuqekiu esa gksus okyh vfHkfØ;k 

          OHNaClNaOHHCl 2  

eksyjrk lehdj.k NNHH VMVM   

gkbMªksDyksfjd vEYk ds foy;u dh eksyjrk% 
H

NN
H

V

VM
M   

ekuksa dks j[krs gq,] gkbMªksDYkksfjd vEy ds foy;u dh eksyjrk       = MH = …..M
 

gkbMªksDyksfjd vEYk dh izcyrk = eksyjrk x eksyj nzO;eku 

 313
H dm g .......mol g36.5dm mol 

 M  

,slhfVd vEYk dh lkanzrk dk ifjdyu 

chdj esa fy, x, ,slhfVd vEYk ds foy;u dk vk;ru = VA = ….cm3 

iz;qDr lksfM;e gkbMªkWDlkbM foy;u dh eksyjrk ¼ekudhdj.k ls izkIr½ = MN  

= …..M 

lksfM;e gkbMªkWDlkbM dk iz;qDr vk;ru ----- ¼cqanksa dh la[;k esa½ ¼vkjs[k 2 ls½ 

lksfM;e gkbMªkWDlkbM dk vk;ru ¼cm3 esa½ = …………….. 

   caqnksa dh la[;k x 1 cqan dk vk;ru = VN =….. cm3 

ekuk ,slhfVd vEy dh eksyjrk = MA 

vuqekiu esa gksus okyh vfHkfØ;k 

OHCOONaCHNaOHCOOHCH 233 
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Eksyjrk lehdj.k% NNAA VMVM   

,slhfVd vEYk dh eksyjrk =

 A

NN
A

V

VM
M   

ekuksa dks j[krs gq,] ,slhfVd vEYk dh eksyjrk% MA =…..M 

,slhfVd vEy dh izcyrk = eksyjrk x eksyj nzO;eku 

313
A dm g .......mol g60 dm mol 

 M  

6.7  ifj.kke 

1- fn, x, gkbMªksDyksfjd vEYk dh NaOH ls pkydrkferh; vuqekiu }kjk 
fu/kkZfjr izcyrk =

3dm .g..........   

2- fn, x, ,slhfVd vEy foy;u dh NaOH ls pkydrkferh; vuqekiu }kjk 

fu/kkZfjr izcyrk =
3dm .g..........   
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ç;ksx7 

vEyksa rFkk {kkjdksa ds  
foHkoferh; vuqekiu   

lajpuk  

7.1 çLrkouk  

 mÌs”; 

7.2 fl)kar 

7.3 vko';drk,¡ 

7.4 fØ;k fof/k  

7.5 çs{k.k 

7.6 ifjdyu 

7.7 ifj.kke   

7.1   çLrkouk 

fiNys ç;ksx esas vkius vEyksa rFkk {kkjdksa ds pkydrkferh; vuqekiu ds ckjs esa 
lh[kk FkkA buesa vuqekiu dh izxfr ds nkSjku foy;u ds pkydRo esa gksus okys 
ifjorZu dk vuqlj.k fd;k tkrk gS rFkk mldk mi;ksx vuqekiu ds rqY;rk fcanq dks 
Kkr djus ds fy, fd;k tkrk gSA izLrqr iz;ksx esa vki vEy&{kkjd vuqekiu esa 
rqY;rk fcanw dks Kkr djus ds fy, ,d vU; ;a=h; fof/k dk v/;;u djsaxsA bl 
fof/k dks foHkoferh dgk tkrk gS bl fof/k esa vuqekiu dk rqY;rk fcanq Kkr djus ds 
fy, vuqekiu dh izxfr ds nkSjku ftl foy;u dk fo'ys’k.k djuk gksrk gS mlls 
fofufeZr xSYoSuh lsy ds EMF dk vuqlj.k fd;k tkrk gSA pkydrkferh dh rjg 
foHkoferh fof/k Hkh xgjs jax ds vFkok vkfoy (turbid) foy;uksa ds fo'ys’k.k esa 
egRoiw.kZ gksrh gS tgka ij mi;qDr n`”; lwpd ¼visual indicators½ miyC/k ugha gksrs 
gSaA vki ;gka ij nks vEYk&{kkjd foHkoferh; vuqekiuksa ds ckjs esa lh[ksaxs o mUgsa 
djsaxsA buesa ls igyk vuqekiu HCl ¼,d izcy vEy½ rFkk NaOH ¼,d izcy 
{kkjd½ rFkk nwljk vuqekiu CH3COOH ¼,d nqcZy vEy½ o NaOH ¼,d izcy 
{kkjd½ ds chp gSA  

vxys iz;ksx esa vki fofHkUUk vfHky{kdh; lewgksa okys dkcZfud ;kSfxdksa ds xq.kkRed 
fo'ys’k.k ds ckjs esa lh[ksaxsA     

mÌs”; 

bl iz;ksx dk v/;;u djus o mls djus ds ckn] vki % 

   foHkoferh; vuqekiuksa dks ifjHkkf’kr dj ldsaxs rFkk mudk egRo crk ldsaxs( 
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 ,d izcy ¼vFkok nqcZy½ vEYk o ,d izcy {kkjd ds chp foHkoferh; vuqekiu 
oØ dh izd̀fr dh O;k[;k dj ldsaxs( 

 vkWDlSfyd vEy dk ekud foy;u cuk ldsaxs rFkk mlds mi;ksx }kjk 
lksfM;e gkbMªkWDlkbM ds fn, x, foy;u dk ekudhdj.k dj ldsaxs( 

 HCl ¼vFkok ,slhfVd vEYk½ rFkk NaOH ds chp foHkoferh; vuqekiu dj 
ldsaxs( 

 HCl ¼vFkok ,slhfVd vEy½ rFkk NaOH ds chp vuqekiu ds nkSjku lsy emf 
esa ifjorZu dk vkjs[k ¼vuqekiu oØ½ cuk ldsaxs( 

 vodyu vkjs[k cukdj vuqekiu oØ ls vuqekiu dk rqY;rk fcanq Kkr dj 
ldsaxs( rFkk 

 fn, x, HCl ¼vFkok ,slhfVd vEy½ ds foy;u dh izcyrk ifjdfyr dj 
ldsaxsA 

7.2   fl)kar  

tSlk Åij crk;k x;k gS fd tc fo”ysf’kr fd;k tkus okyk foy;u xgjs jax dk 
vFkok vkfoy (turbid) gks rks ge n`'; lwpdksa dk mi;ksx ugha dj ldrs gSa D;ksafd 
og n`'; lwpd es jax ifjorZu dks izPNkfnr (mask) dj nsrs gSaA ,sls e]sa vuqekiu 
dh ,d oSdfYid fof/k dk mi;ksx fd;k tkrk gS ftleas ge ,d midj.k dh 
lgk;rk ls fudk; ds fdlh HkkSfrd xq.k esas ifjorZu dk vuqlj.k djrs gSaA ftl 
foy;u dk fu/kkZj.k djuk gksrk gS mlls izkIr bySDVªksM dk foHko Hkh ,d ,slk 
HkkSfrd xq.k gS rFkk foHkoekih mls ekius dk midj.k gSA ,sls vuqekiuksa dks ge 
foHkoferh; vuqekiu ¼potentiomtric titration½ dgrs gSaA vki tkurs gSa fd fdlh 
iz:ih vEYk&{kkjd vuqekiu ds nkSjku gkbMªkstu vk;uksa dh lkanzrk ifjofrZr gksrh 
gSA blfy, ,slh dksbZ Hkh fof/k] ftlls ge foy;u esa gkbMªkstu vk;uksa dh lkanzrk 
dks izHkkoh :Ik ls eki ldrs gS] mldk mi;ksx vuqekiu dh izxfr dk vuqlj.k 
djus ds fy, fd;k tk ldrk gSA vkius viuh fiNyh d{kkvksa rFkk ch-lh-,p-lh-Vh-
&135 ikB~;Øe dh bdkbZ 7 o 8 esa lh[kk gS fd ;fn gkbMªkstu vk;uksa ds izfr 
mRØe.kh; bySDVªksM dks fdlh tyh; foy;u esa Mqcksrs gSa rks mldk foHko foy;u esa 
gkbMªkstu vk;uksa dh lkanzrk ds lekuqikrh gksrk gSA bl izdkj ds rhu bySDVªksMksa dks 
lkekU;r% foy;u esa gkbMªkstu vk;uksa dh lkanzrk ¼rn~uqlkj pH½ ds fu/kkZj.k ds fy, 
fd;k tkrk gSA ;s gSa( gkbMªkstu bySDVªksM] dkap dk bySDVªksM rFkk fDougkbMªksu 
bySDVªksMA 

buesa ls gkbMªkstu bySDVªksM gkykafd cgqr izHkkoh gksrk gS ijUrq bldk mi;ksx 
jkstejkZ ds pH ekiu esa ugha fd;k tkrk D;ksafd bldks LFkkfir djuk tfVy gksrk 
gSA fDougkbMªksu bySDVªksM vis{kkdr̀ lLrk gksrk gS vkSj bldks cukuk Hkh ljy gksrk 
gSA bl iz;ksx esa ge blh bySDVªksM dk mi;ksx djsaxsA bl fof/k esa ge ftl foy;u 
dk fo'ys’k.k djuk gksrk gS mlesa fDougkbMªksu ;kSfxd ¼ftls Q.QH2 }kjk n'kkZ;k 
tkrk gS½ Mkyrs gSaA  
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fDougkbMªksu ty eas vYi foys; gksrk gS rFkk foy;u esa mipf;r Lih'kht+] fDouksu 
¼Q½ rFkk vipf;r Lih'kht+] gkbMªksfDouksu ¼QH2½ dh cjkcj lkanzrk,a miyC/k djkrk 
gSA fDouksu rFkk gkbMªksfDouksu ds feJ.k okys foy;u esa IySfVue bySDVªksM dks Mqcksus 
ij gesa ,d vip;ksip; bySDVªksM (redox electrode) izkIr gksrk gS ftls 
fDougkbMªksu bySDVªksM dgrs gSa rFkk ;g gkbMªkstu vk;uksa ds izfr mRØe.kh; gksrk 
gSA bl bySDVªksM dh vfHkfØ;k esa fDouksu rFkk gkbMªksfDouksu ds chp bySDVªksuksa dk 
LFkkukarj.k gksrk gS rFkk bls fuEu izdkj n'kkZ;k tk ldrk gSA 

 


 2e2HQ ⇌  2QH              …(7.1) 

fDougkbMªksu bySDVªksM dk foHko fuEufyf[kr lehdj.k }kjk fn;k tk ldrk gSA 

 
2

20
QIQHQIQH

][Q][H

][QH
In

222 


F

RT
EE            …(7.2) 

298 K ij fDougkbMªksu bySDVªksM dk ekud foHko 0.6994 V Ikk;k x;k gSA blds 
vykok foy;u esa mipf;r o vipf;r Lih'kht+ dh laknzrk,a cjkcj gksrh gSA bu 
rF;ksa dk mi;ksx djus ij lehdj.k 7-2 fuEu izdkj ljyhd̀r gks tkrk gSA  

VpH)0.0592(0.6994
2QIQH E          ---¼7.3) 

bl izdkj ge ns[k ldrs gSa fd fDougkbMªksu bySDVªksM dk foHko foy;u dh pH ds 
eku ij fuHkZj djrk gSA ;kfu foy;u ds pH eku ds c<+us ij bySDVªksM dk foHko 
de gksrk gSA vc pwafd ge ,dy bySDVªksM dk foHko ugha eki ldrs gSa blfy, ge 
bls fdlh ekud bySDVªksM ¼lkekU;r% lar`Ir dSykse bySDVªksM] SCE½ vFkok Ag-

AgCl bySDVªksM½ ds lkFk la;ksftr dj ,d xSYoSuh lsy dk fofuZek.k djrs gSaA bl 
izdkj izkIr lsy dks fuEu izdkj n'kkZ;k tk ldrk gSA  

Pt(s)|QHQ,||c)(aq,H||(satd.) KCl|(s)ClHgHg(l), 222
        ---¼7.4) 

lsy emf, Elsy dks fuEu izdkj fn;k tk ldrk gS 

LRcell EEE             ---¼7.5) 

298 K ij lar`Ir dSyksesy bySDVªksM dk ekud foHko 0.2682 V gksrk gSA lehdj.k 
¼7.3) esa ekuksa dks j[krs gq, ge ikrs gSa A 



  
 
ç;ksx 7                           vEyksa rFkk {kkjdksa ds pkydrkferh; vuqekiu 

 

79 

 

VpH)0.0592(0.4312V0.2682VpH)0.0592(0.6994cell E      ---¼7.6) 

bl izdkj vki ns[k ldrs gSa fd VsLV foy;u ls izkIr fDougkbMªksu bySDVªksM o 
lar`Ir dSYkksesy bySDVªksM ds la;kstu ls fofufeZr xSYoSuh lsy ds emf dk eku 
foy;u dh pH ls lacaf?kr gksrk gSA foy;u dh pH ds c<+us ij lsy emf dk eku 
?kVRkk gSA bl lehdj.k dks gkbMªkstu vk;uksa dh lkanzrk ds :Ik esa fuEu izdkj fn;k 
tk ldrk gSA  

V)]H [ log0.0592(0.4312cell


E           ---¼7.7) 

,d iz:Ikh vEy&{kkjd foHkoferh; vuqekiu esa ge vEy ds foy;u dks ,d chdj 
esa ysdj mlesa PkqVdh Hkj fDougkbMªksu M+kydj o IySfVue dh rkj dks Mqcksdj 
fDougkbMªksu bySDVªksM izkIr djrs gSaA fQj bl bySDVªksM dks lar`Ir dSYkksesy 
bySDVªksM ¼SCE½ vFkok Ag-AgCl bySDVªksM tSls lanHkZ bySDVªksM ls yo.k lsrq }kjk 
la;ksftr dj xSYoSuh lsy izkIr dj ysrs gSaA fQj foHkoekih dh lgk;rk ls bl izdkj 
izkIr lsy ds emf  dks vuqekid ds vk;ru ds Qyu ds :Ik esa ekik tkrk gSA 
vuqekiu ds vk;ru ds Qyu ds :Ik esa izkIr lsy emf  ds vkadM+ksa dks vkjsf[kr dj 
foHkoferh; vuqekiu oØ izkIr fd;k tkrk gSA 
 

 

fp= 7-1% lsy ds emf ekiu dh çk;ksfxd O;oLFkk dk O;oLFkkRed fu:i.kA 

bl izdkj foHkoferh; fo'ys’k.k ds fy, O;ofLFkr xSYoSuh lsy dh iz:ih iz;ksxkRed 
O;oLFkk esa rhu ?kVd gksrs gSaA ;s gSa% ,d lwpd bySDVªksM ¼indicator electrode½]  
,d lanHkZ bySDVªksM ¼reference electrode½]rFkk yo.k lsrq ¼salt bridge½A lwpd 
bySDVªksM og gksrk gS ftldk foHko fo'ysf’kr uewus dh laknzrk esa ifjorZu ls 
ifjofrZr gksrk gSA izLrqr iz;ksx esa fDougkbMªksu bySDVªksM lwpd bySDVªksM dk dk;Z 
djrk gSA nwljh vksj lanHkZ bySDVªksM og gksrk gS ftldk foHko Kkr gksrk gS vkSj tks 
fn, x, rki ij fLFkj jgrk gS rFkk fo'ysf’kr foy;u ds la?kVu ij fuHkZj ugha 
djrk gSA ;gka ij SCE vFkok Ag-AgCl lanHkZ bySDVªksM gSaA ;gka ;g uksV djuk 
egRoiw.kZ gS fd lsy O;ofLFkr djrs gq, lanHkZ bySDVªksM dks lsy fp= esa lnSo ckbZa 
vksj dk bySDVªksM cukrs gSaA rhljs ?kVd] ;kfu yo.k lsrq dk dk;Z ;g gksrk gS fd 
og VsLV foy;u rFkk lanHkZ bySDVªksM ds foy;uksa dks ,d nwljs ls feyus lss jksdrk 
gSA lsy emf ds foHkoferh; ekiu dh izk;ksfxd O;oLFkk dks fp= 7-1 esa fn;k x;k 
gSA  
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lsy emf dks foHkoekih ¼potentiometer½ }kjk ekik tkrk gS tks ,d ,d:i 
izfrjks/kd rkj ¼AB½] ,d cSVjh ftldk emf ekfir lsy ds emf vf/kd gks] Kkr 
emf dk ,d ekud lsy ¼S½] nks dqaft;ka] ,d xSYoSuksehVj ¼G½ rFkk ,d ljd tksM+ 
¼sliding contact, SC½ ds feydj cuk gksrk gSA ;s vo;o fp= 7-1 ds vuq:Ik 
O;ofLFkr gksrs gSaA  

lsy emf ds ekiu ds fy, ftl lsy ds emf dk ekiu djuk gksrk gS mls dqath 2 
¼;g ,d nks rjQh daqth gksrh gS½ dk mI;qDr :Ik ls mi;ksx dj ifjiFk esa yk;k 
tkrk gSA lsy ds nwljs fljs dks xSYoSuksehVj ¼G½ ls gksrs gq, ,d ljd tksM+ ¼SC½ 
ds LkkFk tksM+k tkrk gSA ljd tksM+ dh fLFkfr dks ifjofrZr dj ml fLFkfr ¼ekuk 
fcanq C½ rd yk;k tkrk gS tgka ij xSYoSuksehVj “kqU; fon~;qr /kkjk izokg dks n'kkZrk 
gS vFkkZr~ xSYoSuksehVj esa dksbZ fo{ksi.k ¼deflection½ ugha gksrk gSA bls “kqU; fo{ksi.k 
fcanq ¼null point½ dgrs gSaA bl fcanq C dh fLFkfr dks uksV dj fy;k tkrk gSA ,sls esa 
lsy dk emf  yackbZ AC ds lekuqikrh gksrk gSA fQj daqth 2 dh fLFkfr ifjofrZr 
dj Kkr foHko okys ekud lsy ¼S½ dks ifjiFk esa yk;k tkrk gSA ,d ckj fQj mlh 
izfØ;k dks nksgjkdj “kqU; fo{ksi.k fcanq ¼ekuk C½ dks Kkr dj fy;k tkrk gSA ,sls esa 
ekud lsy ds emf dk eku yackbZ AC ds lekuqikrh gksxkA ,sls esa ge fy[k ldrs 
gSa fd 

AC'

AC

AC'

AC
scell

s

cell
 EE

E

E

 

;|fi vktdy yxHkx lHkh iz;ksx'kkykvksa esa lh/ks iBu okys foHkoekfi;ksa dk mi;ksx 
gskrk gSA lkekU;r% ;FkkZrk esa T;knk gkfu ds fcuk, miyC?k O;olkf;d  pH ekih dk 
mi;ksx Hkh foHkoekih ds :Ik esa fd;k tk ldrk gSA bUgsa O;ofLFkr djuk o mi;ksx 
djuk vR;ar ljy gksrk gSA vkSj ;fn ge fMi iz:ih ¼dip type½ lar`Ir dSYkksesy 
bySDVªksM dk mi;ksx djsa rks iz;ksxkRed O;oLFkk vkSj Hkh ljy gks tkrh gSA ,sls esa 
ges yo.k lsrq rFkk KCl okys nwljs chdj dk mi;ksx djus dh vko';drk Hkh ugha 
gksrh gS rFkk foHkoferh; vuqekiu dh iz;ksxkRed O;oLFkk ljyhd`r gkssdj fp= 7-2 
esa fn, vuqlkj gks tkrh gSA 

 
fp= 7-2% pH ekih rFkk fMi iz:ih lar`Ir dSYkksHk bySDVªksM dk mi;ksx dj foHkoferh; vuqekiu 

dh izk;ksfxd  ekiu dh çk;ksfxd O;oLFkk dk O;oLFkkRed fu:i.kA 

HCl rFkk NaOH ds chp vuqekiu 

Lkehdj.k 7-7 ds vuqlkj lsy emf  rFkk gkbMªkstu vk;uksa dh lkanzrk fuEu izdkj 
lacaf/kr gksrh gSaA 

 
V)][Hlog0.0592(0.4312cell


E
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HCl vkSj NaOH ds chp vuqekiu ds vkjaHk esa foy;u esa gkbMªkstu vk;uksa dh 
laknzrk vf/kd gksxh o mlds laxr cellE

 
dk dqN eku gksxkA NaOH ls vquekiu ds 

nkSjku gkbMªkstu vk;uks dh lkanzrk fujarj ?kVrh tk,xh rFkk lsy emf dk eku 
/khjs&/khjs de gksrk tk,xkA rqY;rk fcanq ds lehi gkbMªkstu vk;uksa dh laknzrk rsth 
ls de gks tk,xh ftlls emf  ds eku esa Hkh rhoz deh gks tk,xhA rqY;rk fcanq ds 
ckn ,d ckj fQj lsy emf  esa ifjorZu /khek gks tkrk gSA bu ifjorZuksa dks vuqekiu 
oØ ds :Ik esa n”kkZ;k tk ldrk gSA  

vuqekiu oØ dh izd̀fr bl ij fuHkZj djrh gS fd vEYk izcy gS ;k nqcZy rFkk 
iz;qDr {kkjd dh izd̀fr dSlh gSA nqcZy vEyksa ¼o {kkjdksa½ ds fy, vuqekiu oØ dh 
izd̀fr vEy ¼vFkok {kkjd½ ds vk;uu fLFkjkad ij Hkh fuHkZj djrh gSA izcy vEy 
¼rFkk nqcZy vEy½ ds izcy {kkjd ds lkFk vuqekiu ds laxr vuqekiu oØksa dks fp= 
7-3 esa n'kkZ;k x;k gSA   

 

   d)       [k) 

fp= 7-3% d½ HCl o NaOH ds chPk rFkk [k½ CH3COOH o NaOH ds chp vEy&{kkjd 

vuqekiu ds iz:Ikh foHkoferh; vuqekiu oØA 

vki vuqekiu oØ dh y?kq&xq.kdh; izd̀fr dks uksV dj ldrs gSaA og LFkku tgka 
ij oØ dh <+yku vf/kre _.kkRd gksrh gS ufr ifjorZu fcanq (inflection point) 

dgykrk gS rFkk vuqekiu ds rqY;rk fcanq dks n”kkZrk gSA ijUrq oØ dkss ns[kdj bls 
<wa<+uk ljy ugh gksrk gSA blds fy, gesa vodyu vkjs[k cukus dh vko”;drk 

gksrh gS tks nks izdkj ds gksrs gSaA izFke vodyu dk vkjs[k ¼
VΔ

Δemf cuke V ½ 

vuqekid ds vk;ru ds Qyu ds :Ik esa izfr bdkbZ vk;ru emf esa ifjorZu dh nj 
dks n”kkZrk gSA ,d foHkoferh; vuqekiu oØ ds iz:ih vodyu vkjs[k dks fp= 7-4 
d½ esa n”kkZ;k x;k gSA bl vkjs[k dk U;wure rqY;rk fcanq dks n”kkZrk gSA dHkh&dHkh 
izFke vodyu vkjs[k dk U;wure dkQh foLr`r ¼QSyk gqvk½ gksrk gS rFkk rqY;rk fcanq 
dks ;FkkZrk iw.kZ Kkr djuk laHko ugha gks ikrk gSA ,sls esa ge f}rh; vodyu vkjs[k 

¼
)(

emf)(

ΔVΔ

ΔΔ

  

cuke
 

V ½ cukrs gSaA bl dsl esa rqY;rk fcanq ij emf dk eku rhozrk ls 

_.kkrd eku ls /kukRed eku esa ifjofrZr gksrk gSA og fcanq tgka ;g vkjs[k x&v{k 
ls feyrk gS vuqekiu dk rqY;rk fcanq n”kkZrk gSA dHkh&dHkh foHkoferh; vuqekiuksa 
esa ge lsy emf ds ctk, foy;u dh pH dks ekirs gSaA ,sls esa vuqekiu oØ dks 
foy;u dh pH rFkk vuqekid ds vk;ru ds chp cuk;k tkrk gSA bl izdkj dk 
vuqekiu oØ o mlds laxr vodyu vkjs[kksa dks fp= 7-4 [k½ esa n”kkZ;k x;k gSA 
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   d)       [k) 

fp= 7-4% d½ O;oLFkkRed foHkoferh; vuqekiu oØ ¼dkyk½( o mlds laxr izFke vodyu ¼uhyk½ 
rFkk f}rh; vodyu ¼yky½ oØ  [k½ O;oLFkkRed pH vuqekiu oØ ¼dkyk½ o mlds 
laxr izFke vodyu vkjs[k ¼uhyk½ o f}rh; vodyu vkjs[k ¼yky½A  

vkb, tkurs gSa fd vodyu vkjs[kksa dks cukus ds fy, mi;qDr vkadMksa dks fdl 
izdkj ifjdfyr fd;k tkrk gSA eku yhft, fd fdlh foHkoferh; vuqekiu esa 
vuqekid ds vk;ru rFkk mlds laxr izsf{kr lsy emf ds ekukas dks lkj.kh 7-1 esa 
dkWye 2 o 3 esa fn;k x;k gSA 

çFke vodyu vkjs[k cukus ds fy, vkadMksa dk ifjdyu 

'V  vFkkZr~ x&v{k ij vafdr djus okys ekuks dks nks yxkrkj vk;ruksa ds vkSlr ds 

:Ik esa fy;k tkrk gSA  

 2

)( 21
1

VV
V ' 



 

blh izdkj F, vFkkZRk~ y&v{k ij vafdr djus okyk eku nks emf ekuksa ds varj o 
muds laxr vuqekid ds vk;ruksa ds varj dk vuqikr gksrk gS vFkkZr~ 

 
)(

)(

12

12
1

VV

EE
F '




  

f}rh; vodyu vkjs[k cukus ds fy, vkadMksa dk ifjdyu 

''V  vFkkZr~ x&v{k ij vafdr djus okys eku nks 'V
 
ekukas dk vkSlr gksrs gSa 

 2

)( 21
1

''
'' VV

V




 

blh izdkj ''F  dk eku nks 'F

 

ekuksa ds varj o muds laxr 'V  ekukas ads varj dk 

vuqikr gksrk gSA 

 
)(V

)(

12

12
1 ''

''
''

V

FF
F






 

vki lkj.kh 7-1 esa fn, ifjdyu ds uewus ds vk/kkj ij vius izs{k.kksa ds fy, bu 
ekuksa dks ifjdfyr dj ldrs gSaA  
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  lkj.kh 7-1% vodyu vkj[kksa ds fy, vkadMs ifjdfyr djus dk uewuk 

S.No  V ,Vol  E emf,  'V  

v

emf

Δ

Δ
F'   

"V  

v)

emf

Δ(Δ

Δ
"F   

1 1V  
1E     

 

2

)( 21
1

VV
V ' 

  
)(

)(

12

12
1

VV

EE
F '




  

 

2 2V  2E   

2

)V(V
V 21

1

''
'' 
  

)(V

)(

12

12
1 ''

''
''

V

FF
F




  

 

2

)( 32
2

VV
V ' 

  
)(

)(

23

23
2

VV

EE
F '




  

 

3 3V  
3E   

2

)V(V
V 32

1

''
'' 
  

)(V

)(

23

23''
2 ''

''

V

FF
F




  

 

2

)( 43
3

VV
V ' 

  
)(

)(

34

34
3

VV

EE
F '




  

 

4 4V  
4E   

2

)V(V
V 43

3

''
' 
  

)(V

)(

22

34
3 ''

''
''

V

FF
F




  

 

2

)( 54
4

VV
V ' 

  
)(

)(

45

45
4

VV

EE
F '




  

 

5 5V  5V     

2

)V(V
V

54
4

''
'' 
  

)(V

)(

12

45
4 ''

''
''

V

FF
F




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2

)( 65
5

VV
V ' 

  
)(

)(

56

56
5

VV

EE
F '




  

 

6 6V  6E   

2

)V(V
V

65
5

''
'' 
  

)(V

)(

56

56
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''
''

V

FF
F




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2

)( 76
6

VV
V ' 

  
)(

)(

67

57
6

VV

EE
F '




  

 

7 7V  7E   

7.3   vko';drk,¡ 

midj.k  jklk;u 

C;wjsV ¼50 cm3½ 1 gkbMªksDyksfjd vEy 

fiisV ¼10 cm3 rFkk 20 cm3½  izR;sd 1 lksfM;e gkbMªkWDlkbM 

vk;ruh ¶ykLd ¼100 cm3½ 1 ,slhfVd vEYk  

“kaDokdkj ¶ykLd¼100 cm3½ 1 vkWDlSfyd vEYk 
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chdj ¼50 cm3½ 2 QhukWy¶Fksfyu 

C;wjsV LVSaM rFkk DySai 1 fDougkbMªksu 

pqacdh; foyksMd ¼pqacdh; lqbZ lfgr½ 1 vklqr ty 

Rkksy cksry 1  

fo'ysf"kd rqyk 1  

Hkkj isVh 1  

dhi 1  

foHkoekih / ekih 1  

lar`Ir dSYkksesy bySDVªksM / Ag-AgCl 

bySDVªksM  
1  

IySfVue dh rkj 1  

Lka;ksth rkjsa dqN  

miyC/k foy;u ¼fuEufyf[kr foy;u vkids ijke”kZnkrk }kjk miyC/k djk, tk,axs½ 

1- lksfM;e gkbMªkWDlkbM foy;u ¼~0.1M½% bls 100-200 cm3 vklqr ty esa 
yxHkx 4 g NaOH dks ?kksydj rFkk fQj mls 1 yhVj vk;ru rd ruq dj 
cuk;k tkrk gSA 

2- gkbMªksDyksfjd vEy ¼~0.01M½% bls yxHkx 100 cm3 vklqr ty esa yxHkx 
1 cm3 laknz gkbMªksDyksfjd vEy feyk dj vkSj mls 1 yhVj vk;ru rd 
ruq dj cuk;k tkrk gSA 

3- ,slhfVd vEy foy;u ¼~0.01 M½% bls yxHkx 100 cm3 vklqr ty esa 
yxHkx 0.6 cm3  ,slhfVd vEYk feydkj vkSj mls 1 yhVj vk;ru rd ruq 
djds cu;k tkrk gSA 

4- QhukWy¶Fksfyu lwpd% bls 1 g QhukWy¶Fksfyu dks 100 cm3 ,sFksukWy esa 
?kksydj o mlesa 100 cm3 ty feydkj cuk;k tkrk gSA ;fn dksbZ vo{ksi 
izkIr gks rks mldk fuL;anu dj fy;k tkrk gSA 

7.4   fØ;kfof/k 

tSlk izLrkouk esa crk;k x;k gS vki ;gka nks foHkoferh; vuqekiu djsaxsA bu nksuksa 
vuqekiuksa dh fØ;kfof/k ,d leku gS tks fd uhps nh xbZ gSA igys vki 
gkbMªksDyksfjd vEy rFkk NaOH ds chp foHkoferh; vuqekiu djsaxsA bl iz;ksx dh 
fØ;kfof/k ds fuEufyf[kr pj.k gSaA  

¼d½ vkWDlSfyd vEYk dk ekud foy;u cukuk  

¼[k½ vkWDlSfyd vEYk ds ekud foy;u ls vuqekiu }kjk lksfM;e gkbMªkWDlkbM 
ds foy;u dk ekudhdj.k djuk  
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¼x½ pH ekih / foHkoekih dk va”kkadu djuk 

¼?k½ fn, x, gkbMªksDyksfjd ¼vFkok ,slhfVd½ vEYk ds foy;u dk ekudhdr̀ 
lksfM;e gkbMªkWDlkbM ds foy;u ls foHkoferh; vuqekiu djuk 

¼M+½ fn, x, gkbMªksDyksfjd ¼;k ,slhfVd½ vEy ds foy;u dh lkanzrk dk 
ifjdyu djuk 

ç;ksx 7.1:  NaOH }kjk HCl dk foHkoferh; vuqekiu 

gkbMªksDyksfjd vEy ds fn, x, foy;u dh laknzrk dk fu/kkZj.k djus ds fy, uhps 
nh xbZ fØ;kfof/k dk pj.k c) rjhds ls vuqikyu djsa 

¼d½ 0.05 M vkWDlSfyd vEYk dk 100 cm3 ekud foy;u rS;kj djuk  

¼i½ tSlk vki tkurs gSa fd ekud foy;u cukus ds fy, igys gesa inkFkZ 
dh vko”;d ek=k dk ifjdyu djuk gksrk gSA 0.05 M lkanzrk dk 
100 cm3  ekud foy;u cukus ds fy, vkWDlSfyd vEYk ¼Mm= 126 g 

mol-1½ dh ek=k dks fuEu izdkj ifjdfyr fd;k tk ldrk gSA 
 

g0.63
dmcm1000

molg 126cm 100dmmol0.05

1000
)mass

33

133
m







MVM
 esaxzke(  

¼ii½ ,d jQ rqyk ij yxHkx 0.65 g vkWDlSfyd vEYk dks rksy dj lkQ o 
“kq’d rksy cksry esa LFkkukarfjr dj vkWDlSfyd vEy lfgr rksy cksry 
dks ;FkkFkZ :Ik ls rksy ysaA  

¼iii½ rksys x, vkDlSfyd vEy dks dkap dh dhi dh lgk;rk ls ,d 100 

cm3 {kerk okys LoPN vk;ruh ¶ykLd esa LFkkukarfjr dj ysaA 

¼iv½ rksy cksry ¼ftles “kk;n dqN vkWDlSfyd vEYk cpk gks½ dks fQj ls 
rksy ysa rFkk bl Hkkj dks vkWDlSfyd vEYk lfgr rksy cksry ds Hkkj 
ls ?kVk dj LFkkukarfjr fd, x, vkWDlSfyd vEy ds ;FkkFkZ Hkkj dks 
Kkr dj ysaA  

¼v½ vk;ruh ¶ykLd esa yxHkx 30-40 cm3 vklqr ty Mkydj vkWDlSfyd 
vEy dks ?kksy ysaA fQj mlesa vkSj vklqr ty feykdj vk;ru dks 
100 cm3 ds fpUg rd ysa vk,aA 

¼[k½ vkWDlSfyd vEy ds ekud foy;u ls vuqekiu }kjk lksfM;e gkbMªkWDlkbM 
foy;u dk ekudhdj.k+ djuk 

¼i½ ,d dhi dh lgk;rk ls fn, gq, lksfM;e gkbMªkWDlkbM ds foy;u 
dks C;wjsV es Hkj ysa vkSj C;wjsV dks LVSaM+ esa yxk ysaA C;wjsV esa ikB~;kad 
dks i<+ dj isz{k.k lkj.kh 7-1 esa izkjafHkd IkkB~;kad ds dkWye eas uksV 
dj ysaA  

¼ii½ vkWDlSfyd vEy ds ekud foy;u ds 10 cm3 dks /;kuiwoZd fiisV 
dj ysa vkSj ,d 100 cm3 {kerk okys “kaDokdkj ¶ykLd esa LFkkukafjr 
dj ysaA blesa QhukWy¶Fksfyu lwpd dh 1&2 cwansa M+kysaA 
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¼iii½ jaxghu foy;u dks yxkrkj fgykrss gq, NaOH ds foy;u ls rc 
rd vuqekfir djsa tc rd ,d LFkkbZ xqykch jax izkIr u gks tk,  
tks foy;u dks fgykus ij Qhdk u gksA C;wjsV ds ikB~;kad dks izs{k.k 
lkj.kh 7-1 es vafre ikB~;kad ds dkWye esa uksV dj ysaA  

¼iv½ vuqekiu dks nks lqlaxr ¼concordant½ ikB~;kad izkIr djus rd 
nksgjk,a rFkk izs{k.kksa dks lkj.kh 6-1 esa uksV dj ysaA 

¼x½ foHkoekih / pH ekih dk va”kkadu 

¼i½ foHkoekih dks fctyh dh lIykbZ ls tksM+dj yxHkx 10&15 feuV rd 
LFkk;h gksus ds fy, NksM+ nsaA 

¼ii½  midj.k dh funsZ”k iqfLrdk esa fn, x, funsZ”kksa dk vuqlj.k dj 
mldk va”kkadu dj ysaA bl dk;Z esa vkids ijke”kZnkrk vkidh 
lgk;rk djsaxsA 

¼?k½ lksfM;e gkbMªkWDlkbM ds ekudhdr̀ foy;u ls gkbMªksDyksfjd vEYk ds fn, 
x, foy;u dk foHkoferh; vuqekiu 

¼i½ vuqekiu dk vkjaHk djus ls igys vki C;wjsV dk cqan vk;ru ¼drop 

volume½ Kkr dj ysaA blds fy, NaOH ds foy;u ls Hkjh C;wjsV ds 
ikB~;kad dks fdlh fuf”pr eku ¼ekuk 0½ ij ys vk,a vkSj mls uksV 
dj ysaA fQj /;kuiwoZd foy;u dh 100 cwanksa dks fxudj ,d chdj esa 
fudky ysa vkSj C;wjsV ds ikB~;kad dks fQj ls uksV dj ysaA bu nks 
ikB~;kadksa ds varj dks 100 ls Hkkx dj cqan vk;ru ifjdfyr dhft,A 

(ii) gkbMªksDyksfjd vEYk ds foy;u ds 20.0 cm3 dks /;kuiwoZd fiisV dj 
50.0 cm3 {kerk okys chdj esa LFkkukarfjr dj ysa rFkk mlesa pqVdh Hkj 
fDougkbMªksu M+kydj mldk lar`Ir foy;u izkIr dj ysaA fQj bl 
foy;u esa IySfVue dh rkj M+kydj fDougkbMªksu bySDVªksM LFkkfir 
dj ysaA  

(iii) ,d fMi iz:ih lar`Ir dSYkksesy bySDVªksM dks ysdj mls fo”ys’k.k fd, 
tkus okys foy;u ¼ftlesa fDougkbMªksu mifLFkr gS½ esa Mky nsaA ;fn 
bl izdkj dk dSYkksesy bySDVªksM miyC/k u gks rks ,d vU; chdj esa 
KCl dk lar`Ir foy;u ysdj mlesa lar`Ir dSykse bySDVªksM M+ky nsa o 
nksuksa chdjksa dks yo.k lsrq }kjk la;ksftr dj ysaA  

(iv) VsLV foy;u okys chdj esa pqacdh; lqbZ M+kydj chdj dks pqacdh; 
foyksMd ij j[k nsaA  

(v) lwpd bySDVªksM ¼fDougkbMªksu½ rFkk lanHkZ bySDVªksM ¼SCE½ dks 
va”kkfdr foHkoekih ls tksM+ nsa tSlk fp= 7-2 esa n”kkZ;k x;k gSA 

(vi) C;wjsV dks NaOH ds ekudhdr̀ foy;u ls Hkj dj DySai dh lgk;rk 
ls C;wjsV LVSaM+ ij yxk nsaA  
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(vii) VsLV foy;u esa NaOH ds foy;u dh dqN caqnsa ¼ekuk 5) Mkydj 
fgyk,a o fLFkj gksus ds fy, NksM+ nsaA fQj foHkoekih / pH ekih dh 
funsZ”k iqfLrdk dk vuqlj.k djrs gq, foy;u ds emf dks eki ysaA 
vius izs{k.kksa dks lkj.kh 7-2 esa uksV dj ysaA  

(viii) Åij fn, pj.k dks ckj&ckj nksgjkrs gq, vius izs{k.kksa dks izs{k.k lkj.kh 
7-2 esa uksV dhft,A tc vki ik,a fd NaOH dk foy;u M+kyus ij 
fo”ysf’kr foy;u ds emf esa vis{kkd`r vf/kd deh gks jgh gS rks M+kys 
tkus okys NaOH dh ek=k dks de djds 1&2 cqan dj nsa rFkk vius 
izs{k.kksa dks tkjh j[ksaA  

(ix) tc foy;u ds emf esa ifjorZu dh nj ,d ckj fQj ls de gks tk, 
rks vuqekiu dks tkjh j[krs gq, dqN vkSj izs{k.k djsaA  

(x) NaOH ds vk;ru o lsy emf ds chp vkjs[k cukdj vuqekiu oØ 
izkIr djsaA fQj] vodyu vkjs[k tSlk Åij le>k;k x;k gS cukdj 
vuqekiu dk rqY;rk fcanq Kkr djsaA  

¼M+½ gkbMªksDyksfjd vEYk dh lkanzrk dk ifjdyu djuk 

rqY;rk fcanq ij NaOH ds foy;u ds vk;ru ¼cqanksa dh la[;k esaa½ dks C;wjsV 
ds cqan vk;ru }kjk xq.kk dj blds vk;ru dks cm3 ds ek=dksa esa ifjofrZr 
dhft,A fQj vuqekiu ds eksyjrk lehdj.k esa lksfM;e gkbMªkWDlkbM dh 
laknzrk ds lkFk&lkFk NaOH o HCl ds vk;ruksa dk eku j[krs gq, fn, x, 
HCl ds foy;u dh laknzrk ifjdfyr dhft,A izkIr ifj.kke dks fjiksVZ 
dhft,A 

ç;ksx 7-2% NaOH }kjk CH3COOH dk foHkoferh; vuqekiu 

bl iz;ksx dh fØ;kfof/k ds pj.k d½ ls x½ rd HCl  ds vuqekiu ds fy, Åij fn, 
pj.kksa ds leku gh gSaA vkidks mUgha dk vuqlj.k djuk gksxkA mlds mijkar uhps nh 
xbZ fØ;kfof/k dk pj.kc) vuqlj.k dj vki fn, x, ,slhfVd vEYk ds foy;u dh 
lkanzrk dk ifjdyu dj ldrs gSaA  

¼?k½ lksfM;e gkbMªkWDlkbM ds ekudhdr̀ foy;u ls ,slhfVd vEy ds foy;u 
dk foHkoferh; vuqekiu 

¼i½ ,slhfVd vEy ds foy;u ds 20.0 cm3 dks /;kuiwoZd fiisV dj 50.0 

cm3 {kerk okys chdj esa LFkkukarfjr dj ysa rFkk mlesa pqVdh Hkj 
fDougkbMªksu M+kydj mldk lar`Ir foy;u izkIr dj ysaA fQj bl 
foy;u esa IySfVue dh rkj M+kydj fDougkbMªksu bySDVªksM LFkkfir 
dj ysaA  

(iii) ,d fMi iz:ih lar`Ir dSYkksesy bySDVªksM dks ysdj mls fo”ys’k.k fd, 
tkus okys foy;u ¼ftlesa fDougkbMªksu mifLFkr gS½ esa Mky nsaA ;fn 
bl izdkj dk dSYkksesy bySDVªksM miyC/k u gks rks ,d vU; chdj esa 
KCl dk lar`Ir foy;u ysdj mlesa lar`Ir dSykse bySDVªksM M+ky nsa o 
nksuksa chdjksa dks yo.k lsrq }kjk la;ksftr dj ysaA  
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(iv) VsLV foy;u okys chdj esa pqacdh; lqbZ M+kydj chdj dks pqacdh; 
foyksMd ij j[k nsaA  

(v) lwpd bySDVªksM ¼fDougkbMªksu½ rFkk lanHkZ bySDVªksM ¼SCE½ dks 
va”kkfdr foHkoekih ls tksM+ nsa tSlk fp= 7-2 esa n”kkZ;k x;k gSA 

(vi) C;wjsV dks NaOH ds ekudhdr̀ foy;u ls Hkj dj DySai dh lgk;rk 
ls C;wjsV LVSaM+ ij yxk nsaA  

(vii) VsLV foy;u esa NaOH ds foy;u dh dqN caqnsa ¼ekuk 5) M+kydj 
fgyk,a o fLFkj gksus ds fy, NksM+ nsaA fQj foHkoekih / pH ekih dh 
funsZ”k iqfLrdk dk vuqlj.k djrs gq, foy;u ds emf dks eki ysaA 
vius izs{k.kksa dks lkj.kh 7-3 esa uksV dj ysaA  

(viii) Åij fn, pj.k dks ckj&ckj nksgjkrs gq, vius izs{k.kksa dks izs{k.k lkj.kh 
7-3 esa uksV dhft,A tc vki ik,a fd NaOH dk foy;u M+kyus ij 
fo”ysf’kr foy;u ds emf esa vis{kkd`r vf/kd deh gks jgh gS rks M+kys 
tkus okys NaOH dh ek=k dks de djds 1&2 cqan dj nsa rFkk vius 
izs{k.kksa dks tkjh j[ksaA  

(ix) tc foy;u ds emf esa ifjorZu dh nj ,d ckj fQj ls de gks tk, 
rks vuqekiu dks tkjh j[krs gq, dqN vkSj izs{k.k djsaA  

(x) NaOH ds vk;ru o lsy emf ds chp vkjs[k cukdj vuqekiu oØ 
izkIr djsaA vodyu vkjs[k tSlk Åij le>k;k x;k gS cukdj 
vuqekiu dk rqY;rk fcanq Kkr djsaA  

¼M+½ ,slhfVd vEy dh lkanzrk dk ifjdyu djuk 

rqY;rk fcanq ij NaOH ds foy;u ds vk;ru ¼cqanksa dh la[;k esaa½ dks C;wjsV 
ds cqan vk;ru }kjk xq.kk dj blds vk;ru cm3 ds ek=dksa esa ifjofrZr 
dhft,A fQj, vuqekiu ds eksyjrk lehdj.k esa lksfM;e gkbMªkWDlkbM dh 
laknzrk ds lkFk&lkFk NaOH o CH3COOH ds vk;ruksa dk eku j[krs gq, 
fn, x, ,slhfVd vEy ds foy;u dh laknzrk ifjdfyr dhft,A izkIr 
ifj.kke dks fjiksVZ dhft,A 

7.5  çs{k.k 

0.05M vkWDlSfyd vEy ds ekud foy;u dk 100 cm3  cukuk  

Rkksy cksry $ vkWDlSfyd vEYk dk nzO;eku                 = m1 g = ………g 

vkWDlSfyd vEy ds LFkkukarj.k ds ckn rksy cksry dk nzO;eku = m 2 g = ………g 

¼[k½ vkWDlSfyd vEYk ds ekud foy;u ls vuqekiu }kjk NaOH ds foy;u dk 
ekudhdj.k djuk 

 “kaDokdkj ¶ykLd esa fy, x, vkWDlSfyd vEy ds foy;u dk vk;ru = VO      

               =…cm3 
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 C;wjsV esa foy;u = lksfM;e gkbMªkWDlkbM 

Ikz;qDr lwpd = QhukWy¶FkSfyu 

izs{k.kh lkj.kh 7-1% lksfM;e gkbMªkWDlkbM dk ekudhdj.k 

Øe 
la[;k 

vkWDlSfyd  vEYk 
dk vk;ru             
¼cm

3 esa½ 

C;wjsV ikB~;kad 

vkjafHkd        vafre 

vuqekI; eku ¼cm
3 esa ½ 

¼vafre&vkjafHkd ikB~;kad½ 

1     

2     

3     

lqlaxr eku  

 

¼M+½ gkbMªksDyksfjd ¼vFkok ,slhfVd½ vEy dk lksfM;e gkbMªkWDlkbM ls 
foHkoferh; vuqekiu 

C;wjsV dk cqan vk;ru ifjdfyr djus ds fy, fuEufyf[kr ikB~;kadksa dks uksV 
dhft,A  

C;wjsV dk vkjafHkd ikB~;kad                              = R1 = …….. 

 foy;u dh 100 caqnksa ds fu’dklu ds ckn C;wjsV dk ikB~;kad = R2 = …….. 

 1 cqan dk vk;ru 312 cm..........
100

)R(R



  

 chdj esa fy, x, gkbMªksDYkksfjd vEYk dk vk;ru = VH = ……..cm3 

 chdj esa fy, x, ,slhfVd vEy dk vk;ru    = VA = ……..cm3 

 C;wjsV esa foy;u = lksfM;e gkbMªkWDlkbM 

lksfM;e gkbMªkWDlkbM ds foy;u dh eksyjrk    = MN (Ekkudhdj.k }kjk 
izkIr dh tkuh gSA ) 

izs{k.kh lkj.kh 7.2: HCl o NaOH ds chp foHkoferh; vuqekiu 

Øe 
la[;k 

NaOH dh 
cqanksa dh la[;k 

mV)(in cell E  Øe 
la[;k 

NaOH dh 
cqanksa dh la[;k 

mV)(in cell E  

1   16   

2   17   

3   18   

4   19   

5   20   

6   21   

7   22   

8   23   

9   24   

10   25   

11   26   

12   27   

13   28   

14   29   

15   30   
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izs{k.kh lkj.kh 7-3% ,slhfVd vEy o NaOH ds chp foHkoferh; vuqekiu 

Øe 
la[;k 

NaOH dh 
cqanksa dh 
la[;k 

mV)(in cell E  Øe 
la[;k 

NaOH dh 
cqanksa dh 
la[;k 

mV)(in cell E  

1   16   
2   17   
3   18   
4   19   
5   20   
6   21   
7   22   
8   23   
9   24   

10   25   
11   26   
12   27   
13   28   
14   29   
15   30   

7.6   ifjdyu 

Åij fjdkMZ fd, x, izs{k.kksa ds vk/kkj ij fuEufyf[kr ifjdyu dhft,A bu 
ifjyduksa dks pj.kc) rjhds ls djus dh vko”;drk gSA vkb, pj.k d½ ls vkjaHk 
djrs gSaA 

0.05M vkWDlSfyd vEy ds ekud foy;u dk 100 cm3  cukuk  

¼d½ vkWDlSfyd vEy ds cuk, x, foy;u dh eksyjrk dks fuEu izdkj ifjdfyr 
dj ldrs gSaA  

 Rkksy cksry $ vkWDlSfyd  vEy dk nzO;eku = m1 g = ……..g 

       vkWDlSfyd  vEYk ds LFkkukarj.k ds ckn rksy cksry dk nzO;eku                         

= m2 g = ……..g 

 LFkkukarfjr vkWDlSfyd vEy dk nzO;eku   = m1  m2 = m g = …..g 

 vkWDlSfyd vEy dk eksyj nzO;eku( Mm   = 126 g mol-1
 

 vkWDlSfyd vEy ds foy;u dk izkIr vk;ru = 100 cm3 

 vkWDlSfyd vEy ds foy;u dh eksyjrk]  

M
mm

M ...........
126

10

100126

1000
O 




  
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¼[k½ vkWDlSfyd vEy ds ekud foy;u ls vuqekiu }kjk lksfM;e gkbMªkWDlkbM 
ds foy;u dk ekudhdj.k 

 “kaDokdkj ¶ykLd eas fy, x, vkWDlSfyd vEYk ds ekud foy;u dk vk;ru 

 NaOH dk iz;qDr vk;ru ¼izs{k.k lkj.kh

 fn, x, lksfM;e gkbMªkWDlkbM foy;u dh lkanzrk dks fuEu izdkj izkIr 
fd;k tk ldrk gSA  

vuqekiu esa gksus okyh vfHkfØ;k

(COONa)(COOH)NaOH2 2 

 eksyjrk lehdj.k MNVN = 2M

 lksfM;e gkbMªkWDlkbM foy;u dh eksyjrk 

 ekuksa dks j[krs gq,   

rqY;rk fcanq dk fu/kkZj.k 

NaOH }kjk HCl dk vuqekiu 

izs{k.k lkj.kh 7-2 esa ladfyr vkadM+ksa ds vk/kkj ij 
v{k½ rFkk NaOH ds vk;ru ¼cwanksa dh la[;k esa( 
rqY;rk fcanq dks Åij le>kbZ fof/k }kjk vodyu vkjs[k cukdj izkIr 
rqY;rk fcanq ij NaOH ds iz;qDr vk;ru dks Kkr dhft,A blds fy, rqY;rk fcanq 
ls X-v{k ij yac cuk,aA 

vkjs[k 1% HCl rFkk NaOH 

                          vEyksa rFkk {kkjdksa ds pkydrkferh; vuqekiu

vkWDlSfyd vEy ds ekud foy;u ls vuqekiu }kjk lksfM;e gkbMªkWDlkbM 

¶ykLd eas fy, x, vkWDlSfyd vEYk ds ekud foy;u dk vk;ru  
= Vo =………….cm3 

{k.k lkj.kh 7.1 ls izkIr lqlaxr eku½ 
= VN =………….cm3 

fn, x, lksfM;e gkbMªkWDlkbM foy;u dh lkanzrk dks fuEu izdkj izkIr 

okyh vfHkfØ;k 

OH(COONa) 22    

MOVO 

lksfM;e gkbMªkWDlkbM foy;u dh eksyjrk M
V

VM
M ...........

2

N
N

OO
  

       MMN .........  

2 esa ladfyr vkadM+ksa ds vk/kkj ij Elsy ¼mV esa½ ds ekfir ekuksa ¼y-

ds vk;ru ¼cwanksa dh la[;k esa( x-v{k½ ds chp vkjs[k cuk,aA 
rqY;rk fcanq dks Åij le>kbZ fof/k }kjk vodyu vkjs[k cukdj izkIr dhft,A 

vk;ru dks Kkr dhft,A blds fy, rqY;rk fcanq 

 

NaOH ds chp foHkoferh; vuqekiu 

vEyksa rFkk {kkjdksa ds pkydrkferh; vuqekiu 

91 
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NaOH }kjk CH3COOH dk vuqekiu 

izs{k.k lkj.kh 7-3 esa ladfyr vkadM+ksa ds vk/kkj ij Elsy ¼mV esa½ ds ekfir ekuksa  
¼y-v{k½ rFkk NaOH ds vk;ru ¼cwanksa dh la[;k esa( x-v{k½ ds chp vkjs[k cuk,aA 
vuqekiu ds rqY;rk fcanq dks Åij le>kbZ xbZ fof/k }kjk vodyu vkjs[k cukdj 
izkIr dhft,A rqY;rk fcanq ij NaOH ds iz;qDr vk;ru dks Kkr dhft,A blds 
fy, rqY;rk fcanq ls X-v{k ij yac cuk,aA 

 

vkjs[k 2% ,slhfVd vEy o NaOH ds chp foHkoferh; vuqekiu 

gkbMªksDyksfjd vEy dh lkanzrk dk ifjdyu 

chdj esa fy, x, gkbMªksDyksfjd vEy ds foy;u dk vk;ru = VH = …cm3 

iz;qDr lksfM;e gkbMªkWDlkbM foy;u dh eksyjrk ¼ekudhdj.k }kjk izkIr½ = MN 

    = …..M 

lksfM;e gkbMªkWDlkbM dk iz;qDr vk;ru ¼caqnksa dh la[;k esa½ ¼vkjs[k 1 ls½ ---------- 

lksfM;e gkbMªkWDlkbM dk vk;ru ¼cm3 esa½ = caqnksa dh la[;k X ,d caqn dk vk;ru 

         = VN = …..cm3 

ekuk gkbMªksDyksfjd vEYk dh eksyjrk       = VH = ….cm3 

vuqekiu esa gksus okyh vfHkfØ;k 

 OHNaClNaOHHCl 2  

eksyjrk lehdj.k NNHH VMVM   

gkbMªksDyksfjdvEYk dh eksyjrk % 
H

NN
H

V

VM
M   

ekuksa dks j[krs gq,] gkbMªksDYkksfjd vEy dh eksyjrk = MH = …..M
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gkbMªksDyksfjd vEYk dh izcyrk = eksyjrk x eksyj nzO;eku 

 313
H dm g .......mol g36.5dm mol 

 M  

,slhfVd vEYk dh lkanzrk dk ifjdyu 

chdj esa fy, x, ,slhfVd vEYk ds foy;u dk vk;ru = VA = ….cm3 

iz;qDr lksfM;e gkbMªkWDlkbM foy;u dh eksyjrk ¼ekudhdj.k ls izkIr½ = MN  

= …..M 

lksfM;e gkbMªkWDlkbM dk iz;qDr vk;ru ----- ¼cqanksa dh la[;k esa½ ¼vkjs[k 2 ls½ 

lksfM;e gkbMªkWDlkbM dk vk;ru ¼cm3 esa½ = …………….. 

caqnksa dh la[;k x 1 cqan dk vk;ru       = VN =….. cm3 

ekuk ,slhfVd vEy dh eksyjrk          = MA 

vuqekiu esa gksus okyh vfHkfØ;k 

OHCOONaCHNaOHCOOHCH 233 
 

Ekksyjrk lehdj.k% NNAA VMVM   

,slhfVd vEYk dh eksyjrk =

 A

NN
A

V

VM
M   

ekuksa dks j[krs gq,] ,slhfVd vEYk dh eksyjrk % MA =…..M 

,slhfVd vEy dh izcyrk = eksyjrk × eksyj nzO;eku 

                                                

313
A dm g .......mol g60 dm mol 

 M  

7.7  ifj.kke 

1- fn, x, gkbMªksDyksfjd vEYk dh NaOH ls foHkoferh; vuqekiu }kjk 
fu/kkZfjr izcyrk =

3dm .g..........   

2- fn, x, ,slhfVd vEy foy;u dh NaOH ls foHkoferh; vuqekiu }kjk 
fu/kkZfjr izcyrk =

3dm .g..........   



 
  

BCHCL 136  रसायन �योगशाला III 

 

94 

 

ç;ksx 8 

dkckZsfDlfyd vEyksa vkSj Qhu‚yksa dk 
Øec) xq.kkRed fo'ys"k.k vkSj muds 

O;qRiUuksa dk fojpu 

�परेखा  

8-1 çLrkouk  

mís'; 

8-2  vfHky{kdh; lewg igpku 

8-3 ç;ksx 8a% dkckZsfDlfyd vEyksa 
dh igpku vkSj muds O;qRiUuksa 
dk fojpu  

 foys;rk ijh{k.k  

vfHky{kdh; lewg dk ijh{k.k  

vfHkyk{kf.kd O;qRiUu  

vko”;drk,¡ 

fØ;kfof/k  

çs{k.k vkSj ifj.kke  

8-4   ç;ksx 8b% Qhu‚yksa dh igpku 
vkSj muds O;qRiUuksa dk fojpu 

 vfHky{kdh; lewg dk ijh{k.k 

vfHkyk{kf.kd O;qRiUuksa dk fojpu  

vko”;drk,¡ 

fØ;kfof/k  

çs{k.k vkSj ifj.kke+ 

8-5 mÙkj 

 

8.1 çLrkouk 

vfHky{kdh; lewgksa dh mifLFkfr ds vkèkkj ij dkcZfud ;kSfxdksa dks fofHkUu lewgksa esa 
oxÊ—r fd;k tkrk gSA fiNys ikB;Øe] BCHCL-134 esa vkius dkcZfud ;kSfxdksa ds 
fo'ys"k.k dh çkFkfed  fofèk;ksa dk vè;;u fd;k gS] mnkgj.k ds fy,] HkkSfrd 
ijh{k.k] rRoksa dk fo'ys"k.k vkSj HkkSfrd fLFkjkadksa] vkfn dk fuèkkZj.kA  bl ç;ksx vkSj 
ç;ksxksa 9 vkSj 10 esa] vki vfHky{kdh; lewg dh dqN cqfu;knh voèkkj.kkvksa dks 
tkusaxs vkSj dqN egRoiw.kZ vfHky{kdh; lewgksa dh igpku ds fy, xq.kkRed ijh{k.k 
djsaxsA blds lkFk gh] vki muds O;qRiUu Hkh rS;kj djsaxsA 

dkckZsfDlfyd vEy vkSj Qhu‚y nksuksa dh ç—fr vEyh; gSaA Qhu‚y dkckZsfDlfyd 
vEyksa dh rqyuk esa de vEyh; gksrs gSa vkSj NaHCO3 ds lkFk vfHkfØ;k djds ty 
esa ?kqyu'khy yo.k  ugha cukus gSaA ifj.kkeLo:i] Qhu‚y 5%  NaHCO3 esa vfoys; 



 

ç;ksx 8            dkckZsfDlfyd vEyksa vkSj Qhu‚yksa dk Øec) xq.kkRed fo'ys"k.k  
                 vkSj muds O;qRiUuksa dk fojpu 

 

 

95 

 

gksrs gSa] ysfdu vfèkdka'k Qhu‚y 5% NaOH esa foys; gSaA bl ç;ksx esa] gekjk è;ku 
dkckZsfDlfyd vEy vkSj Qhu‚y dh igpku gsrq mi;ksx fd, tkus okys xq.kkRed 
ijh{k.kksa ij gksxkA bu vfHky{kdh; lewgksa dh mifLFkfr dh iqf"V ds fy,] ge 
dkckZsfDlfyd vEy vkSj Qhu‚y ds dqN O;qRiUu Hkh rS;kj djsaxsA  

mÌs';  

fn, x, ç;ksx dks laikfnr djus ds ckn] vki l{ke gksaxs :   

 fdlh dkcZfud ;kSfxd esa vfHky{kdh; lewg dk vFkZ le>kus esa;  

 lksfM;e ckbdkckZsusV ijh{k.k }kjk dkckZsfDlfyd vEyksa dh igpku djus esa;  

 Qsfjd DyksjkbM ijh{k.k vkSj yhcjeku ijh{k.k }kjk Qhu‚y dh igpku djus 
esa;  

 dkckZsfDlfyd vEyksa ds vfHkyk{kf.kd O;qRiUu cukus esa; vkSj  

 Qhu‚yksa ds vfHkyk{kf.kd O;qRiUu cukus esaA  

8.2  vfHky{kdh; lewg igpku  

vfHky{kdh; lewgksa dh mifLFkfr ds vkèkkj ij dkcZfud ;kSfxdksa dks fofHkUu oxksZa esa 
oxÊ—r fd;k tkrk gSA vki vius lS)kfUrd ikBîØe ls ;kn dj ldrs gSa fd 
vfHky{kdh; lewg jklk;fud vHkhfØ;kvksa ds LFky gSaA vfHky{kdh; lewgksa dh 
igpku mudh lajpuk vkSj vfHkfØ;k'khyrk ds fof'k"V y{k.kksa ij fuHkZj djrh gSA 

fdlh dkj.k vfHky{kdh; lewg dh igpku ewy :i ls rRoksa ds lgh fuèkkZj.k ij 
fuHkZj djrh gS] ftldk vkius BCHCL-133 ikBîØe esa vè;;u fd;k gSA fdlh 
vKkr ;kSfxd ds fy, ;g cgqr de ik;k tkrk gS dh mlesa dsoy ,d gh 
vfHky{kdh; lewg gksA vkidks ges'kk bl laHkkouk ds ckjs esa irk gksuk pkfg, fd 
,d ls vfèkd vfHky{kdh; lewg mifLFkr gks ldrs gSaA ijarq] ;gk¡ ge dsoy ,d 
vfHky{kdh; ;kSfxdksa dh tk¡p djsaxsA ,d vfHky{kdh;    dkcZfud ;kSfxdksa ds dqN 
lkekU; oxZ lkj.kh 8.1 esa lwphc) gSaA 

lkj.kh 8-1% lkekU; ,d vfHky{kdh; dkcZfud ;kSfxd 

Ø- la- vfHky{kdh; lewg oxZ Ø- la- 

 

  

 1) 

  

  

  

2)    

 

  C

 H

 O  

 C   O  

 

 

,sfYMgkbM 

 

dhVksu  

 

 

mnklhu 

 

mnklhu 
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3)     

 

 

4) 

 

 

5) 

 

 

 

6) 

 

 

7) 

      
   C  OH  

 O

 R  

       

 OH  

 

 

–NO2 

 

 

–CONH2 

 

 NH2

 

 

dkcksZfDlyd vEy 

 

 

QhukWy 

 

 

ukbVªks ;kSfxd 

 
 

 

,sekbM 

 

 

,sehu  

vEyh; 

 

 

nqcZy vEyh; 

 

 

mnklhu 

 
 

 

mnklhu 

 
 

mnklhu 

 

 
vfHky{kdh; lewg dh igpku djus ds fy,] ge lkekU;rk fUkEufyf[kr dne mBkrs gSa:  

1- HkkSfrd ijh{k.k  

2- rRoksa ds fy, fo'ys"k.k  

3- foys;rk ijh{k.k  

4- jklk;fud ijh{k.kksa dk mi;ksx djds vfHky{kdh; lewgksa dk fuèkkZj.k  

5- O;qRiUu cukuk  

vkids igys ds ikBîØe esa] geus pj.k 1 vkSj 2 dks fy;k FkkA bl ç;ksx esa vkSj vxys 
nks ç;ksxksa ¼ç;ksx 9 vkSj 10½ esa] gekjk è;ku 'ks"k rhu pj.kksa ij gksxkA vfHky{kdh; lewg 
dh igpku ds fy, gekjh fpjlEer ;kstuk esa fdlh inkFkZ ij dbZ jklk;fud ijh{k.k 
djuk 'kkfey gS] ftuesa ls çR;sd ,d çdkj d vfHky{kdh; lewg ds fy, fof'k"V gSA 
,d dkcZfud ;kSfxd esa vfHky{kdh; lewg dh mifLFkfr dh iqf"V djus ds ckn] ge 
mldk fØLVyh; O;qRiUu rS;kj djrs gSa] ftlds xyukad fcanq dh rqyuk ;kSfxdksa ds 
lS)kafr ekud xyukad eku ä ls djds ge okLrfod ;kSfxd dh igpku djrs gSa] ftlls 
mifLFkr vfHky{kdh; lewg dh iqf"V gksrh gSA vkn'kZ O;qRiUu vPNh yfC?k ds lkFk 
ljyrk iwoZd vkSj tYnh rS;kj gksus okyk gksuk pkfg,A lkFk gh vklkuh ls 'kq) gks tkuk 
vkSj igpkuk tkuk pkfg,A budk xyukad Hkh ;FkklaHko 50oC vkSj 250oC ds chp lqLi"V 
vkSj lqfuf'pr  gksuk pkfg,A bl dke esa] vkidks lykg nh tkrh gS fd ;kSfxd dh 
igpku ds ckjs esa le; ls igys fu"d"kZ ij u tk,¡A ges'kk ,d O;qRiUu rS;kj djsa vkSj 
tk¡p djsa  fd D;k blds xq.k visf{kr xq.kksa ls esy [kkrs gSa] blls igys fd vki nwljk 
iqf"Vdkjd O;qRiUu cuk,¡A 
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fofHkUu vfHky{kdh; lewgksa ds fy, O;qRiUu rS;kj djus ds fofèk;ksa ij bl ç;ksx vkSj 
ç;ksxksa 9&10 esa Hkh ppkZ dh tk,xhA 

 

cks/k ç'u 1 

fuEufyf[kr lewgksa okys dkcZfud ;kSfxdksa ds lkekU; uke crk,¡:  

 

i)  C   O  

 R

 R'  

 

ii)    C  OH  

 

 

iii)    C  OH  

 O

 R  

 

 

iv)   C

 H

 O  

 

vc rd bl ç;ksx esa] geus fofHkUu pj.kksa dh ppkZ dh gS tks vKkr ;kSfxd dh 
igpku LFkkfir djus ds fy, fodflr fd, x, gSaA vc] ge mUgsa dkckZsfDlfyd 
vEy vkSj Qhu‚y dh igpku djus esa ç;qä djsaxsA 

8.3  ç;ksx 8a: dkckZsfDlfyd vEy dh igpku vkSj 
muds O;qRiUu cukuk 

dkckZsfDlfyd vEy vkSj fQu‚y dh igpku ds fy, mi;ksx fd, tkus okys 
jklk;fud ijh{k.kksa ds foLrkj esa tkus ls igys] ge foys;rk ijh{k.k ij ppkZ djuk 
pkgsaxs] D;ksafd ;g bu vfHky{kdh; lewgksa dh igpku esa egRoiw.kZ Hkwfedk fuHkkrk gSA 

8.3.1 foys;rk ijh{k.k  

ty] ruq vEy ;k ruq {kkjd esa ,d dkcZfud ;kSfxd dk foys;rk  ijh{k.k  dqN 
vfHky{kdh; lewgksa dh mifLFkfr ;k vuqifLFkfr ds ckjs esa mi;ksxh] ysfdu fuf'pr 
ugha] tkudkjh çnku djk ldrk gSA 

foy;srk ijh{k.kksa dh fof/k  

foys;rk ijh{k.k dejs ds rki ij fd, tkrs gSaA NksVh ij[kufy;ksa esa 100 mg Bksl 
¼ckjhd pwjk fd;k gqvk½ ;k 0.2 cm3 nzo vkSj 3.0 cm3 foyk;d ds ysaA feJ.k dks 
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tksj ls fgyk;k tkuk pkfg,A ;g vuq'kalk dh tkrh gS fd foys;rk ijh{k.k uhps fn, 
x, Øe esa fd, tk,¡xs : 

ty esa foys;rk 

ckjhd pwjk fn, gq, Bksl dk 100 mg rksysa ;k va'kkfd fiisV ;k C;wjsV dh enn ls 
nzo ds 0.2 cm3 ekisa vkSj blesa vklqr ty ds 1.0 cm3 Hkkx Øe ls Mkyrs jgsa vkSj 
gj ckj vPNh rjg fgykrs jgsa] tc rd 3.0 cm3 u My tk,A ;fn ;kSfxd 3.0 cm3 

ty esa iwjh rjg ls foys; ugha gksrk gS] rks bls ty esa vfoys; ekuk tk ldrk gSA 

vc ij[kuyh dh lkexzh dk pH isij ls ijh{k.k djsaA ;g ijh{k.k dk¡p dh NM+ dh 
enn ls ,d cw¡n foy;u ysdj vkSj mls pH isij ls Nqvkdj fd;k tk ldrk gSA 

vklqr ty esa ;kSfxd dh foys;rk ls irk pyrk gS fd ;kSfxd ,d de vk.kfod 
Hkkj okyk dkcZfud ;kSfxd gS] ftlesa 4-5 dkcZu ijek.kq gksrs gSa] ,d èkzqoh; lewg 
gksrk gS tSls fd 

- OH, -COOH, - NH2,  C=O 

;fn mPp vk.kfod Hkkj okyk ;kSfxd gS] rks ;g cgqvfHky{kdh; gksuk pkfg,] 
mnkgj.k ds fy, dkckZsgkbMªsVA nwljh vksj] ,sYdsu] ,sYdhu] ,sYdkbu vkSj ,sfYdy 
gSykbM ty esa vfoys; g¨rs gSaA 

;fn dkcZfud ;kSfxd ty esa foys; gS vkSj pH isij ds lkFk ldkjkRed vEyh; 
ijh{k.k nsrk gS] rks ;kSfxd ds ,slhfVd vEy tSls de vk.kfod Hkkj okys 
dkckZsfDlfyd vEy gksus dh laHkkouk gSA ;fn ;kSfxd pH isij ds lkFk ldkjkRed 
{kkjdh; ijh{k.k nsrk gS] rks ;kSfxd ,d de vk.kfod Hkkj okyk dkcZfud {kkjd gS] 
tSls fd Mkb,fFky,sehuA ,d mnklhu foy;u mnklhu èkzqoh; ;kSfxd tSls ,Fksu‚y 
;k ,slhVksu  dh mifLFkfr lq>krk gSA 

5% lksfM;e gkbMª‚DlkbM foy;u esa foys;rk 

;fn ;kSfxd vklqr ty esa vfoys; gS] rks bldk 5% tyh; lksfM;e gkbMª‚DlkbM 
foy;u esa foys;rk ijh{k.k fd;k tkuk pkfg,A ;g foys;rk ,d dkckZsfDlfyd vEy] 
lYQksfud vEy ;k Qhu‚y dh mifLFkfr dks n'kkZrk gSA D;ksafd os vius ty esa 
foys; lksfM;e yo.kksa ifjofrZr gkss tkrs gSaA 

dkckssZlfyd vEy: RCOOH RCOO 

Na

+

ty esa 
foys;

ty esa 
foys;

NaOH

  

: ArO 

Na

+

ty esa 
foys;

ty esa 
foys;

NaOH
Qhu‚2 2y Ar OH

 

mPp vEyh; fQu‚y 
5% lksfM;e 
ckbdkckZsusV esa foys; 
gksrs gSaA 
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lksfM;e gkbMª‚DlkbM esa foys; dkcZfud ;kSfxd dk nqcZy {kkjd, 5% NaHCO3 
foy;u esa foys;rk ds fy, ijh{k.k fd;k tkuk pkfg,] tks dkckZsfDlfyd vkSj 
Qhu‚fyd vfHky{kdh; lewgksa ds chp varj dj ldrk gSA  

5% lksfM;e dkcksZusV foy;u esa foys;rk  

ty esa foys;rk ds fy, viukbZ xbZ fofèk ds leku] ;kSfxd dh foys;rk dks lksfM;e 
ckbdkckZsusV ds 5% tyh; foy;u ls tk¡pk tkrk gSA ;fn ;g foys; gS] rks ¼ty esa 
foys; lksfM;e yo.k ds fuekZ.k ds dkj.k½ dkckZsfDlfyd vEy lewg ds  mifLFkr 
gksus dk vLFkk;h fu"d"kZ fudkyk tk ldrk gSA Qhu‚y lksfM;e ckbdkckZsusV esa 
vfoys; gksrs gSaA 

dkcksZfDlfyd vEYk: RCOOH RCOO 

Na

+

vfoys; foys;

NaHCO3

 

:

ty esa 
foys;

ty esa 
aavfoys;

NaHCO3

Qhu‚2 2y Ar OH

 

5% gkbMªksDyksfjd vEy esa foys;rk  

5% tyh; gkbMªksDyksfjd vEy esa foys;rk] ,sehuksa ;kSfxd ;k fo"ke,sjkseSfVd {kkjd 
dh mifLFkfr d¨ Áekf.krdjrk gSA 

  

HCl
RNH2 RNH3

+
 Cl



vfoys; foys;
 

vc rd of.kr lHkh vfHkdeZdksa esa vfoys; ;kSfxd dh foys;rk d¨ lkaæ lY¶;wfjd 
vEy esa Hkh ij[kuk pkfg,A 

lkaæ lY¶;wfjd vEy esa foys;rk  

,d 'kq"d ij[k uyh esa va'kkafdr fiisV dh enn ls lkaæ lY¶;wfjd vEy ds 3 cm3 

ysa 100 mg Bksl  ;k 0.2 cm3 nzo  ;kSfxd feyk,aA H2SO4 ;kSfxd dh foys;rk ls 

vkWDlhtufur vkSj vlar`Ir ,sfyQSfVd inkFkZ dh mifLFkfr dk ladsr feyrk gSA 

CR2 + H2SO4R2C CR2R2C

H OSO3H  

O + H2SO4R2C O
+
HSO4


R2C

H

;k

 

ROR + H2SO4  R-O-R HSO4

 +


 H  
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dkcZfud ;kSfxdksa ds lkekU; oxksZa ds lkekU; foys;rk O;ogkdj dks fp= 8-1 eas 
fn[kk;k x;k gSA 

uewuk

H2O
vfoys; foys;

4&5 dkcZu okys /kqzoh; dkcZfud ;kSfxd

5% NaOH

vfoys;

5% NaHCO3

foys;

dkcksZfDlfyd vEy vkSj vf/kd 
vEyh; QhukWyvfoys;

QhukWy

vfoys;

5% HCl

,sfyQSfVd ,sehu] 
,sjkseSfVd ,sehu

Conc. H2SO4

vkWDlhtu ;qDr ;kSfxd vkSj 
,sfYdUUk vkSj ,sYdkbUk

vfoys;

,ssYdssssu] gSyks,sYdsu 

foys;

foys;

dkcksZfDlfyd vEy vkSj 
QhukWy

foys;

vfoys;

  

fp= 8-1: dkcZfud ;kSfxdksa ds lkekU; oxksZa dk foys;rk O;ogkj 

8.3.2   vfHky{kdh; dk lewg ijh{k.k  

dkckZsfDlfyd vEyksa dk çLrqrhdj.k lkekU; lw= RCOOH }kjk fd;k tkrk gSA  
-COOH lewg dks dkckZsfDlfyd lewg ds :i esa tkuk tkrk gSA fuEufyf[kr ijh{k.k 
}kjk ;kSfxd esa dkckZsfDlfyd lewg dh mifLFkfr dk irk yxk;k tkrk  gS:  

lksfM;e ckbdkcksZusV ijh{k.k 

dkckZsfDlfyd lewg ds fy, lcls vPNs ijh{k.kksa esa ls ,d {kkjdh; foy;u esa 
foys;rk gSA dkckZsfDlfyd vEy lksfM;e ckbdkckZsusV ls dkcZu Mkbv‚DlkbM dks 
eqä djrk gSA 

RCOOH + NaHCO3                      RCOONa + H2O + CO2 

fof/k 

,d ij[kuyh esa vKkr ;kSfxd dk 0.2 g ysa vkSj 5%  tyh; lksfM;e ckbdkcksZusV 
dk 1 cm3 MkysaA rst+ cqncqnkgV ds lkFk dkcZu Mkbv‚DlkbM dk fudyuk 
dkckZsfDlfyd lewg dh mifLFkfr crkrk gSA 
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8.3.3   vfHkyk{kf.kd O;qRiUu  

dkckZsfDlfyd vEyksa dh igpku ds fy, rS;kj fd, x, lkekU; O;qRiUu gSa : ,sekbM] 
,sfuykbM vkSj p&V‚ywbMkbMA ,sekbM] ,sfuykbM vkSj p&V‚ywbMkbM cukus ds fy, 
lacafèkr vEy DyksjkbM dh Øe'k% veksfu;k] ,sfuyhu ;k               p&V‚ywMhu 
ds lkFk  vfHkfØ;k djkbZ tkrh gSA  ;g ekuk tkrk gS fd ,sfuykbM vkSj 
p&V‚ywbMkbM cukus dh fofèk ,sekbM cukus dh vis{kk ykHkdkjh gSA ,slk blfy, gS 
D;ksafd ,sekbM ty esa vfèkd foys; gksrs gSa vkSj ifj.kkeLo:i mUgsa vyx djuk 
dfBu gksrk gSA vEy DyksjkbM dks vEy ;k mlds yo.k vkSj Fkk;ksfuy DyksjkbM ls 
cuk;k tkrk gSA 

RCOOH+ SOCl2                               RCOCl + SO2 + HCl 

 

;k 

RCOONa + SOCl2                                    RCOCl + SO2 + NaCl 

 

vEy DyksjkbM dk mi;ksx ,sekbM] ,sfuykbM ;k p&V‚ywbMkbM cukus ds fy, fd;k 
tk ldrk gSA blfy,] vkb, ge igys vEy DyksjkbM cukus dh fofèk dk vè;;u 
djrs gSaA fQj] ge dkckZsfDlfyd vEy ds O;qRiUu dks cukus dh fofèk lh[ksaxsA 

vEy DyksjkbM cukuk 

,d NksVs xksy isans okys ¶ykLd esa dkckZsfDlfyd vEy  (1 g), Fkk;ksfuy DyksjkbM (2 

cm3) vkSj MkbesfFkyQkesZekbM (DMF) 5 canwsa ysaA ,d i'pokgh la?kfu= tksM+sa vkSj 

yxHkx 30 feuV ds rd i'pokg ¼fjQyDl½ djsaA ¶ykLd ds fupys Hkkx esa vEy 
DyksjkbM dk vo{ksi fn[kkbZ nsxkA vEy DyksjkbM ;qä bl feJ.k dk mi;ksx 
,sekbM] ,sfuykbM ;k p&V‚ywbMkbM O;qRiUu rS;kj djus ds fy, fd;k tk ldrk gS] 
tSlk uhps o.kZu fd;k x;k gSA   

O;qRiUUk cukus dh fof/k;k¡ 

dkckZsfDlfyd vEy dh igpku ds fy,  mi;ksx esa yk, tkus okys lkekU; O;qRiUu 
,sekbM] p&V‚ywbMkbM vkSj ,sfuykbM O;qRiUu gSaA vkb,  bu O;qRiUuksa dks cukus dh 
vyx vyx fofèk;ksa ij ppkZ djsaA 

i) ,sekbM O;qRiUUk 

mijksDr feJ.k ds 2 g esa] ftlesa vEyk DyksjkbM gksrk gS] 15 cm3  cQZ lk BaMk lkanz 
NH4OH feykrs gSaA rhoz vfHkfØ;k gksrh gSA vfHkfØ;k ds ifj.kkeLo:i cus Bksl dks 
Nku ysaA bldk ty ;k tyh; ,Fksu‚y ls iqu: fØLVyu djsaA bl çfØ;k esa 'kkfey 
vfHkfØ;k gSA 

RCOCl + NH4OH                        RCONH2 

lkaæ NH4OH Mkyrs 
le; cgqr è;ku j[ksa] 
vfHkfØ;k cgqr çcy 
gksrh gSA 

Fkk;ksfuy 
DyksjkbM 

vEy 
DyksjkbM 

Fkk;ksfuy 
DyksjkbM 
 

vEy 
DyksjkbM 

BaMk 
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ii) p-VkWywbMkbM vkSj ,sfuykbM O;qRiUUk  

,d 100 cm3 ds “kaDokdkj ¶ykLd esa v”kq) vEy DyksjkbM ds yxHkx        
2 g ysa vkSj bls ,slhVksu ds 5 cm3 esa foys; dj ysasA blesa 1 g p-VkWywbMhu 
¼,slhVksu esa foys;½ feyk,¡A dqN feuV ds fy, feJ.k dks fgyk,¡ vkSj ¶ykLd esa 
lksfM;e gkbMªkWDlkbM ds 50 cm3 MkyasA vfHkfØ;k ds nkSjku cus Bksl p-

VkWywbMkbM dks Nku ysaA p-VkWywbMkbM dks ty ls /kks,¡ vkSj ,FksukWy ls iqu% 
fØLVfyr djsaA bl izfØ;k esa “kkfey vfHkfØ;k gS% 

 RCONH  NH3Cl RCOCI   +    2  NH2  +
 +  -

 

;fn vki ,sfuykbM cukuk pkgrs gSa] rks p&V‚ywbMhu ds LFkku ij ,sfuyhu dk 
mi;ksx djsa vkSj vkidks ,sfuykbM feysaxsA  

O;qRiUu dks lq[kkus ds ckn bldk xyukad Kkr djsa vkSj bldh lS)kafr eku ä ds 
lkFk rqyuk djsaA 

cks/k ç'u 2  

fjDr LFkkuksa dh iwfrZ djsa %  

i)  dkckZsfDlfyd vEy lksfM;e ckbdkckZsusV ls--------------------eqä djrs gSaA   

ii)  ,sflM DyksjkbM dh veksfu;k ds lkFk vfHkfØ;k------------------------nsrh gSA  

iii)   dkckZsfDlfyd vEy dh-----------------------ds lkFk vfHkfØ;k ,sfuykbM nsrh gSA 
 

cks/k ç'u 3  

fuEufyf[kr vfHkfØ;kvksa dks iwjk djsa%  

i) RCOOH + NaHCO3                     .......... +
 ..........  + .......... 

ii) RCOOH+  SOCl2                    ........... + ............. +........... 

iii) RCOCl + NH4OH                        ............ 
 

8.3.4   vko';drk,¡ 

Ø-la- midj.k  Ø-la- jlk;u  

1. chdj 2 1.  H2SO4 

2. 'kaDokdkj ¶ykLd  1 2.  HCl 

3. Mª‚ij  1 3.  NH4OH 

4. xyukad midj.k  1 4.  2, 4&MkbesfFkyQkekZekbM  
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5. i'pokgh la?kfu= 1 5.  ,slhVksu 

6. xksy isans okyk 
¶ykLd  

1 6.  dkckZsfDlfyd vEy 

7. ij[kuyh 1 7.  ,Fksu‚y  

8. FkekZehVj  3 8.  pH isij 

9. ty Å"ed ¼okVj 
ckFk½  

1 9.  p&V‚ywMhu  

   10.  fifjMhu  

   11.  lksfM;e ckbdkckZsusV  

   12.  Fkk;ksfuy DyksajkbM 

   13.  nks ;k rhu dkcksZfDlfyd 
vEyksa ds uewus 

8.3.5   fØ;kfof/k  

1.  vius ijke”kZnkrk ls dkcksZfDlfyd vEyksa ds uewusa izkIr djsaA BCHCL-134 

ikB~;Øe ds nh xbZ fof/k dk mi;ksx dj uewus dk HkkSfrd ijh{k.k djsaA 

2. Hkkx 8.3.1 esa foys;rk ijh{k.k dh fn xbZ fof/k }kjk foys;rk ijh{k.k djsaA 
;fn vkidk ;kSfxd ty esa foys; gS rks pH&isij dk }kjk pH dh tk¡p 
djsaA 

3- vfHky{kdh; lewg dh igpku ds oxZ fu/kkZj.k ds fy, Hkkx 8.3.2 dh fof/k 
dk mi;ksx djsaA 

4- vki Hkkx 8.3.3 esa nh xbZ fof/k;ksa ds mi;ksx ds }kjk de ls de ,d 
O;qRiUUk cuk,aA 

5- cuks, x, O;qRiUUk dks lq[kk,a vkSj mldk xyukad rFkk uewus dk xyukad 
¼;fn og B¨l gS½ Kkr djsaA uewus vkSj O;qRiUUk ds xyukad ä fn, xbZ ;kSfxdksa 
ds lS)kafr xyukad eku ä ls rqyuk djds okLrfod ;kSfxd dh iq’Vh djsaA 
xyukad ä dh rqyuk ds  fy, ifjf”k’V A dk mi;ksx djsaA  

8.3.6   çs{k.k vkSj ifj.kke  

1. HkkSfrd ijh{k.k  

i) HkkSfrd voLFkk%   

ii) jax  :  

iii) xa/k  :   

iv) Toyu ijh{k.k %  
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fVIIk.kh% ;g lq>krk gS fd vKkr ;kSfxd 'A' ,sjkseSfVd/,sfy+QSfVd ;kSfxd gSA  

2. rRoksa dk fo'ys"k.k% vHkh vko';d ugha  

3. foys;rk ijh{k.k% 

H2O 5% 

NaOH 

5% 

NaHCO3 

5% 

HCI 

Conc. H2SO4 visf{kr oxZ 

     QhukWy@dkcksZfDlfyd 

vEy 

4. pH isij ds lkFk ijh{k.k :  

5. çsf{kr xyukad@DoFkukad :   

5. oxZ fu/kkZj.k : 

lksfM;e ckbdkcksZusV ijh{k.k   

6. O;qRiUUk fojPkUk :  

 (i) p;fur O;qRiUu :   

  çsf{kr xyukad :   

 ¼ii½ p;fur O;qRiUu :  

  çsf{kr xyukad : 

7. lacaf/kr lS)kafr eku ls tk¡p  

laHkkfor 

;kSfxd 

ekud 

xyukad 

O;qRiUUk@ekud 

xyukad 

Ukewus dk çsf{kr 

xyukad 

Ukewus ds O;qRiUUk 

çsf{kr xyukad 

     

8. vKkr ;kSfxd --------gSA  

9          bl ;kSfxd dh lajpuk gS---------------  

8.4   ç;ksx 8b: Qhu‚yksa dh igpku vkSj muds 
O;qRiUu cukuk   

,sjkseSfVd ;kSfxdksa] ftlesa gkbMª‚fDly ¼&OH) lewg lhèks csUt+hu oy; ls tqM+k gksrk 
gS] dks Qhu‚y dgrs gSaA Qhu‚y gYds vEyh; gksrs gSaA buds lkFk è;ku ls dke 
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djus dh vko';drk gS] fo'ks"kdj ç;ksx'kkykvksa esa] D;ksafd ;s Ropk dks tykdj ?kko 
mRiUu djrs gSaA  

bl Hkkx esa] ge Qhu‚y ds vfHky{kdh; lewg ijh{k.k djus vkSj muds vfHkyk{kf.kd 
O;qRiUu cukus dh fofèk dk vè;;u djsaxsA  

8.4.1   vfHky{kdh;  dk lewg ijh{k.k 

Qhu‚yksa dh igpku ds fy, fuEufyf[kr rhu eq[; vfHky{kdh; lewg ijh{k.k gSa: 

i½ Qsfjd DyksjkbM ijh{k.k  

ii½ yhcjeku ijh{k.k 

iii½ lsfjd veksfu;e ukbVªsV ijh{k.k 

vkb, izR;sd ij vyx ls ppkZ djsaA   

i)   Qsfjd DyksjkbM ijh{k.k  

vfèkdka'k Qhu‚y Qsfjd DyksjkbM ds lkFk vfHkfØ;k djrs gSa vkSj jax mRiUu djrs 
gSaA dqN QhukWy tyh; ;k ,Ydksg‚yh foy;u esa jax ugha nsrs gSa] ysfdu os 
DyksjksQ‚eZ esa ,slk djrs gSa] fo'ks"k fifjMhu dh ,d cw¡n Mkyus ds cknA dqN Qhu‚y 
jax fcYdqy ugha nsrs gSaA blfy, udkjkRed ijh{k.k dks fcuk lgk;d tkudkjh ds 
egRo ugha nsuk pkfg,A bl ijh{k.k esa 'kkfey vfHkfØ;k gS%  

 6  OH    +    FeCl 3  3 H
+
 + 

 Fe   O 

 6

 -3

 +     3  HCI

 

fof/k 

vKkr ;kSfxd ds 0.5 g dks ty ds 1-2 cm3 (;k ty vkSj 95% ,FksukWy ds feJ.k esa 
;fn] ;kSfxd ty esa ?kqyu”khy ugha gS½ esa foys; djsa vkSj blesa cgqr ruq (1%)  

Qsfjd DyksjkbM foy;u dh dqN cw¡nsa MkysaA uhps nh xbZ jaxksa dh foLr`r J`a[kyk 
Qhu‚fyd &OH lewg dh mifLFkfr dks n'kkZrh gSA 

 

 

 

 

 

 

;kSfxd jax  

QhukWy, o-ØhlkWy 

p-ØhlkWy] fDoukWy  

m-ØhlkWy]  l, 1-uS¶+FkkWy (,sYdkWgyh) 

fjlkflZukWy    

1-uS¶+FkkWy   

2- uS¶+FkkWy (,sYdkWgyh) 

cSaxuh 

uhyk 

uhyk&cSaxhu  

-- 

-- 

gjk 

bZukWy  (R'C = CHR') 

 OH

 

Hkh FeCl3 ds lkFk 
foLr`r Ja[kyk esa jax 
mRiUu djrs gSaA  

Qhu‚y ladqy laHkor: 
milgla;kstd ;kSfxd 
gSa] ftlesa vk;ju 
Ng&la;kstd gksrk gSA  

       6 Ar –OH                                                   

[ArO)6)Fe]
- 
+ 6H

+
+ 3Cl

-
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fuEufyf[kr ;kSfxd Qsfjd DyksjkbM ijh{k.k ugha nsrs gSa:  

i)   fifØd vEy 

ii)  uS¶+Fk‚ylYQ‚fud vEy 

Qhu‚y dh igpku ds fy, eq[; :i ls nks lewg ijh{k.k gSa tks uhps fn, x, gSa : 

ii)    yhckeku ijh{k.k  

Qhu‚y ftlesa iSjk fLFkfr eqä gS] ldkjkRed yhcjeku ijh{k.k nsrs gSa] gkykafd dqN 
viokn uksV fd, x, gSaA mnkgj.k ds fy,] p&çfrLFkkfir Qhu‚y vkSj ukbVªksQhu‚y 
yhcjeku dk ijh{k.k ugha nsrs gSaA fjlkflZu‚y dks NksM+dj MkbgkbMª‚DlhQhu‚y] bl 
ijh{k.k ds lkFk larks"ktud ifj.kke ugha nsrs gSaA  

fof/k  

,d lw[kh VsLV Vîwc esa lksfM;e ukbVªkbV ds dqN fØLVy vkSj ;kSfxd          
(0.5 g) ysaA yxHkx 30 lsdaM ds fy, feJ.k dks èkhjs&èkhjs xeZ djsa] bls BaMk gksus nsa 

vkSj vc 0.5 cm3 lkaæ lY¶;wfjd vEy MkysaA lkexzh dks fgykus ij xgjk gjk ;k 
uhyk jax vkrk gSA ikuh ds lkFk lkexzh dks ruq djsa] jax yky gks tkrk gSA vc 
blesa ruq lksfM;e gkbMª‚DlkbM foy;u Mkysa] ;g fQj ls gjk ;k uhyk gks tkrk gSA 
baMksQhu‚yksa ds yo.kksa ds cuus ds dkj.k jaxksa dk cuuk ns[kk tkrk gSA 

Ikjh{k.k dh vfHkfØ;k,¡ gSa %  

 

 NaNO 2
 H

+

 HNO2  HO.NO
 Nitrus acid  

 HO
 HO.NO

 HO  NO  O  NOH

 p - nitrosophenol  monoxine of quinone

 H2SO4
 OH O  N

 Condensation
 O  N  OH

 indophenol

 N  OH

 green

 +

 HSO4

 -
 O  N  O

 blue

 -
 Na

+

H 2
SO4

 OH  +  H

 OH

 

iii)   lsfjd veksfu;y ukbVªsV ijh{k.k 

lsfjd veksfu;e ukbVªsV dks Hkh Qhu‚y ds xq.kkRed ijh{k.k djus esa bLrseky 
fd;k tk ldrk gSA vki dejs ds rki ij ijh{k.k djrs gSa D;ksafd vfHkdeZd ds 
xeZ foy;u dbZ dkcZfud ;kSfxdksa dk v‚Dlhdj.k dj nsrs gSaA 
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fof/k 

vKkr ;kSfxd (0.2 g ;k 1 cm3) dk ty esa foy;u rS;kj djsa] ¼;k ty esa 

vfoys; ;kSfxdksa dk Mkbv‚Dlsu esa½ vkSj blesa lsfjd veksfu;e ukbVªsV foy;u 
dh dqN cw¡nsa MkysaA yky jax vkrk gSA ;g çkFkfed] f}rh;d vkSj rr̀h;d 
,sYdksg‚yksa dh mifLFkfr dks n'kkZrk gSA ,sYdksg‚y tfVy lsjsV vk;uksa esa ukbVªsV 
vk;uksa gks foLFkkfir djrs gSa] ftlds ifj.kkeLo:i foy;u dk jax ihys ls yky 
gks tkrk gSA 

QhukWy@,sYdksgkWy ds fy, izkjafHkd vfHkfØ;k gS% 

2 ROH + (NH4)2Ce(NO3)6                  2 NH4NO3 + [(ROH)2Ce(NO3)4] 

 

 

8.4.2   vfHklyk{kf.kd O;qRiUUk cukuk  

Qhu‚yksa dh igpku esa fy, tkus okys dqN lkekU; O;qRiUu gSa :  

i) 3,5- MkbukbVªkscsUt+ks,V O;qRiUu 

ii) 1- uSf¶Fky ;wjsFksu O;qRiUu 

vkb, izR;sd ij vyx ls ppkZ djsaA   

i) 3,5- MkbukbVªkscsUt+ks,V O;qRiUu%  

3,5- MkbukbVªkscsat‚;y DyksjkbM vkSj ,sYdksg‚y ds chp vHkhfØ;k laxr ,LVj  (3,5- 

MkbukbVªkscsUt+ks,V½ nsrh gS। 3.5,- MkbukbVªkscsUt+ks,V ,LVj ,sYdksg‚yksa vkSj Qhu‚yksa 

nksuksa ds fy, mi;qä O;qRiUu gSaA bls cukus esa 'kkfey çfrfØ;k fuEukuqlkj gS:  

 ROH   +    

 

 

NO2

 
  NO2

 Cl C

 O

 Pyridine

 

 

NO2

 
  NO2

 ROC

 O

 +        HCI

 

 

fof/k 

,sYdksgkWy (2 cm3) dks ,d xksy isans okys 100 cm3  ds ¶ykLd esa ysdj mls “kq’d 

fifjMhu (5 cm3) esa foys; djsa vkSj fQj  3,5-MkbukbVªkscsatkW;y DyksjkbM (1.2 g) 

feyk,¡A vfHkfØ;k feJ.k dks yxHkx 30 feuV rd i'pokg ¼fj¶yDl½ djsa vkSj fQj 
blesa 40 cm3 gkbMªksDyksfjd vEy MkysaA Bksl ;k rSyh; mRikn dks vyx djsa vkSj 
fufeZr 3,5- MkbukbVªkscsatksbd vEy dh cuh fdlh Hkh ek=k dks gVkus ds fy, 15 

cm3 lksfM;e dkckZsusV foy;u ¼1 M½ ds lkFk fgyk,¡A Bksl dks Nku ysa vkSj 
isVªksfy;e(60-80oC), ,Fksu‚y ;k tyh; ,Fksu‚y ls mls iqu: fØLVfyr djsa । 

   HNO3 

lsfjd veksfu;e  
ukbVªsV 

yky ladqy 

3,5- MkbukbVªkscsat‚;y DyksjkbM              3, 3,5- MkbukbVªkscsUt+ks,V 
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ii) 1- uSf¶Fky ;wjsFksu O;qRiUu 

;g O;qRiUu ,sYdksg‚y vkSj Qhu‚y nksuksa ds fy, mi;qä gSA tc ,sfjy çfrLFkkfir 
vkblkslkbusV ArN¾O, ,sYdksg‚y ds lkFk vfHkfØ;k djrk gS] rks ;g ,d ;wjsFksu 
nsrk gS 

 

 ROH   +    

 

 

NO2

 
  NO2

Aryl isocyanate Urethane

 N=C=O
 NH C OR

 O

 

ty dh ,d çeq[k ik”oZ vfHkfØ;k vkblkslkbusV ds lkFk gksrh gSA ik”oZ çfrfØ;k ls 
cpus ds fy,] ;g lqfuf'pr djus ds fy, lkoèkkuh cjrsa fd ,sYdksg‚y futZy gSA   

fof/k 

QhukWy (0.5 g), “kq’d fifjMhu (1 cm3) vkSj 1&uSf¶Fky;wfj;k (0.5 cm3) dks ,d 'kq"d 

ij[k uyh esa MkysaA feJ.k dks dqN feuV fgyk,¡A ;fn dksbZ vo{ksi  ugha curk gS] 
rks bls 5 feuV ds fy, ty Å"ed ¼okVj ckFk½ ij èkhjs&èkhjs xeZ djsa vkSj fQj 
feJ.k dks cQZ esa BaMk djsaA Bksl mRikn dks Nku ysaA v'kq) O;qRiUu dks isVªksfy;e 
bZFkj (40-60oC) ls iqu% fØLVfyr djsa ¼1&uSf¶+Fky;wfj;k dks Nkudj vyx djsa] tks 

isVªksfy;u esa vfoys; gS½A 

cks/k ç'u 4  

fuEufyf[kr esa ls dkSulk FeCl3 ds lkFk jax nsrk gS\  

i)   p-ØhlkWy 

ii)   QhukWy 

iii)  fjlkflZukWy 

iv)  2- uS¶+Fk‚y ¼,sYdksg‚yh½ 
 

cks/k ç'u 5  

fuEufyf[kr ;kSfxdksa esa ls dkSulk FeCl3 ds lkFk çfrfØ;k ugha djrk gS\   

i)  fifØd vEy 

ii)  o-ØhlkWy 

iii)   fDoukWy 

iv)  2- uS¶+Fk‚y  
 

cks/k ç'u 6  

QhukWyksa dh igpku ds fy, rhu eq[; vfHky{kdh; lewg ijh{k.k nsaA 

 

,sfjy çfrLFkkfir vkblkslkbusV            ;wjsFksu 
      ¼1&uSf¶Fky;wfj;k½ 
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8.4.3   vko';drk,¡ 

bu ijh{k.kksa ds fy, fuEufyf[kr midj.k vkSj jlk;uksa dh vko';drk gksrh gS% 

Ø-la- midj.k  ek=k  Ø-la-  

1.  chdj 2 1.  NH4OH 

2.  'kadokdkj ¶ykLd 1 2.  H2SO4 

3.  Mª‚ij 1 3.  HCI 

4.  xyukad midj.k  1 4.  pH पेपर 

5.  i'pokgh la?kfu= 1 5.  dkckZsfDlfyd vEy 

6.  xksy iSUns dk ¶ykLd  1 6.  ,Fksu‚y 

7.  ij[k uyh  3 7.  fifjMhu 

8.  FkekZehVj  1 8.  ,slhVksu  

9.  ty Å"ed ¼okVj ckFk½  1 9.  lksfM;e ukbVªkbV 

   10.  3]5&MkbukbVªkscsat‚;y 
DyksjkbM  

   11.  lsfjd veksfu;e ukbVªsV  

   12.  Qsfjd DyksjkbM  

   13.  lksfM;e dkckZsusV 

   14.  isVªksfy;e bZFkj (40-60oC) 

   15.  1-uSf¶Fky;wfj;k 

   16.  nks ;k rhu QhukWyksa ds uewus 

8.4.4   fØ;kfof/k  

1.  vius ijke”kZnkrk ls dkcksZfDlfyd vEyksa ds uewusa izkIr djsaA BCHCL-134 

ikB~;Øe ds nh xbZ fof/k dk mi;ksx dj uewus dk HkkSfrd ijh{k.k djsaA 

2. Hkkx 8.3.1 esa foys;rk ijh{k.k dh fn xbZ fof/k }kjk foys;rk ijh{k.k djsaA 
;fn vkidk ;kSfxd ty esa foys; gS rks pH&isij dk }kjk pH dh tk¡p 
djsaA 

3- vfHky{kdh; lewg dh igpku ds oxZ fu/kkZj.k ds fy, Hkkx 8.4.1 dh fof/k 
dk mi;ksx djsaA 

4- vki Hkkx 8.4.2 esa nh xbZ fof/k;ksa ds mi;ksx ds }kjk de ls de ,d 
O;qRiUUk cuk,aA 
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5- cuks, x, O;qRiUUk dks lq[kk,a vkSj mldk xyukad rFkk uewus dk xyukad 
¼;fn og B¨l gS½ Kkr djsaA uewus vkSj O;qRiUUk ds xyukad ä fn, xbZ ;kSfxdksa 
ds lS)kafr xyukad eku ä ls rqyuk djds okLrfod ;kSfxd dh iq’Vh djsaA 
xyukad ä dh rqyuk ds  fy, ifjf”k’V A dk mi;ksx djsaA  

8.4.5    çs{k.k vkSj ifj.kke  

1. HkkSfrd ijh{k.k  

a) HkkSfrd voLFkk :   

b) jax  :  

c) xa/k  :   

d) Toyu ijh{k.k :  

fVIIk.kh % ;g lq>krk gS fd vKkr ;kSfxd 'A' ,sjkseSfVd@,sfy+QSfVd gSA   

2. rRoksa dk fo'ys"k.k%  vHkh vko”;d ugha 

3. foys;rk ijh{k.k: 

H2O 5% 

NaOH 

5% 

NaHCO3 

5% 

HCI 

सां� 

H2SO4 

अपे��त वग� 

     vEyh; Qhu‚y@ 
dkckZsfDlfyd vEy 

4. pH i= ds lkFk ijh{k.k  :  

5. çsf{kr xyukad@DoFkukad :   

5. oxZ fuèkkZj.k  

i½ Qsfjd DyksjkbM ijh{k.k  

ii½ yhcjeku ijh{k.k 

iii½ lsfjd veksfu;e ukbVªsV ijh{k.k 

6. O;qRiUUk fojPkUk :  

 (i) p;fur O;qRiUu :   

  çsf{kr xyukad :   

 ¼ii½ p;fur O;qRiUu :  

  çsf{kr xyukad : 



 

ç;ksx 8            dkckZsfDlfyd vEyksa vkSj Qhu‚yksa dk Øec) xq.kkRed fo'ys"k.k  
                 vkSj muds O;qRiUuksa dk fojpu 
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7. lacaf/kr lS)kafr eku ls tk¡p  

laHkkfor 
;kSfxd   

ekud 
xyukad 

O;qRiUUk@ ekud 
xyukad 

Ukewus dk çsf{kr 
xyukad 

Ukewus ds 
O;qRiUUk çsf{kr 
xyukad 

     

8. vKkr ;kSfxd --------gSA  

9          bl ;kSfxd dh lajpuk gS--------------- 

8.5   mÙkj  

Lo&vkdyu ç'u  

1)   i) dhVksu 

      ii) ,sYdksgkWy 

      iii) dkcksZfDlfyd vEy 

     iv) ,sfYMgkbM 

2)  i) dkcZu MkbvkWDlkbM  

    ii) ,sekbM  

   iii) ,sfuyhu 

3. i) RCOONa + H2O + CO2  

ii) RCOCl+SO2+HCl 

iii) RCONH2 

4)    lHkh pkj  

5)  i) 

6)   i)   Qsfjd DyksjkbM ijh{k.k  

ii)  yhcjeku ijh{k.k   

iii)  lsfjd veksfu;e ukbVªsV ijh{k.k  
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ç;ksx 9 

,sfYMgkbMksa rFkk dhVksuksa dk Øec) 
xq.kkRed fo'ys"k.k muds O;qRiUuksa dk 

fojpu  

:ijs[kk 

9-1   çLrkouk  

mís';  

9-2   ç;ksx 9: ,sfYMgkbMksa rFkk dhVksuksa 
dh igpku vkSj muds O;qRiUuksa dk 
fojpu  

vfHky{kdh; lewg ijh{k.k  

vfHkyk{kf.kd O;qRiUuksa dk fojpu  

vko”;drk,¡ 

fØ;kfof/k  

çs{k.k vkSj ifj.kke+ 

9-3 mÙkj  

 

 

 

 

9.1 çLrkouk  

fiNys ç;ksx esa] geus vfHky{kdh; lewg jlk;u foKku dh dqN cqfu;knh 
voèkkj.kkvksa dks lh[kk gS vkSj dkckZsfDlfyd vEyksa vkSj Qhu‚yksa dh igpku ds fy, 
xq.kkRed ijh{k.k fd, vkSj muds O;qRiUu rS;kj djus ds rjhdksa dks lh[kkA bl 
ç;ksx esa] ge czSMh ijh{k.k] V‚ysu ijh{k.k] f'kQ ijh{k.k vkSj vk;ksMksQkeZ ijh{k.k }kjk 
,sfYMgkbMksa vkSj dhVksuksa ds vfHky{kdh; lewg dh igpku dh çfØ;k lh[ksaxsA ge 
;g Hkh lh[ksaxs fd bu nks Jsf.k;ksa ds ;kSfxdksa esa dSls varj djsaA ,sfYMgkbMksa vkSj 
dhVksuksa dh vkSj iqf"V djus ds fy,] ge vafre Hkkx esa muds O;qRiUu cukus dh 
fofèk;k¡ lh[ksaxsA ।  

mís';   

iz;ksx djus ds ckn] vkidks l{ke gksuk pkfg, %  

 czSMh ijh{k.k] V‚ysu ijh{k.k vkSj f'kQ ijh{k.k }kjk ,sfYMgkbMksa vkSj dhVksuksa 
dh igpku djus esa;  

 ,sfYMgkbMksa vkSj dhVksuksa d vfHkfyk{kf.kd O;qRiUUk cukus esa; 
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9.2    ç;ksx 9: ,sfYMgkbMksa rFkk dhVksuksa dh igpku 
vkSj muds O;qRiUuksa dk fojpu  

,sfYMkgbMksa vkSj dhVksuksa] nksuksa esa dkcksZfuy lewg (>C=O) gksrk gSA vkius dkcZfud 
jlk;u foKku ikBîØe esa dkckZsfuy lewg dh vfHkfØ;kvksa dk vè;;u fd;k gSA 
bl ç;ksx esa vki ,sfYMgkbMksa vkSj dhVksuksa dk irk yxkus ds fy, ijh{k.kksa dk 
vè;;u djsaxsA vafre Hkkx esa] vki ,sfYMgkbMksa vkSj dhVksuksa ds O;qRiUu cukus ds ckjs 
esa lh[ksaxsA 

9.2.1   vfHky{kdh; lewg ijh{k.k   

,sfYMgkbMksa vkSj dhVksuksa dh igpku djus ds fy, fuEufyf[kr eq[; pkj 
vfHky{kdh; lewg ijh{k.k gSa:  

i½  czSMh ijh{k.k 

ii½ V‚ysu ijh{k.k 

iii½ f'kQ ijh{k.k 

iv½ vk;ksMksQkeZ ijh{k.k  

bu ijh{k.kksa dh fofèk;ksa ij ppkZ djus ls igys] vkb, bu ijh{k.kksa ds fy, vko';d 
jlk;uksa vkSj midj.kksa ds ckjs esa tkusA  

vkb, buesa ls çR;sd ds ckjs esa vyx ls ppkZ djrs gSaA   

i)  cSzMh ijh{k.k  

2,4-MkbukbVªksQ+sfuygkbMªst+hu (2,4-DNP) cSzMh vfHkdeZd dgykrk gSA ;g 
yky&ukjaxh Bksl gS] tks foLQksV ds [krjs dks de djus ds fy, xhyk gh fn;k 
tkrk gSA  2,4- MkbukbVªksQ+sfuygkbMªst+hu dh lajpuk uhps nh xbZ gSA  

 NO2

 H2NNH  NO2

 

2,4-MkbukbVªksQ+sfuygkbMªst+hu O;qRiUu ,sfYMgkbMksa vkSj dhVksuksa ds feJ.k ds ?kVdksa 
dks vyx djus dk ,d lqfoèkktud rjhdk çnku djrs gSaA  

dkckZsfuy ;kSfxd ¼,sfYMgkbM@dhVksu½ 2]4&MkbukbVªksQ+sfuygkbMªst+hu ¼Mh,uih½ ds 
lkFk vfHkfØ;k djrs gSa vkSj fØLVyh; 2]4&MkbukbVªksQ+sfuygkbMªst+ksu mRikn nsrs gSa 
ftldk ihyk@ukjaxh@yky jax gksrk gSA czSMh ijh{k.k esa 'kkfey vfHkfØ;k ;gk¡ nh 
xbZ gS: 

 +

 NO2

 H2NNH  NO2
 R'

 R

 C   O  

 NO2

 NO2  +  H2O

 R'

 R

 C   NNH  

 2,4 - MkbukbVªksQsfuygkbMªstksu

ihyk@ukjaxh@yky  
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ijh{k.k fof/k  

,d ij[k uyh esa vKkr ;kSfxd dk 0.5 g ysa vkSj bls ty ;k ,Fksu‚y dh dqN cw¡nksa 
esa foys; dj ysaA blesa vc 1cm3 czSMh vfHkdeZd MkysaA vfHkfØ;k feJ.k dqN feuV 
ds fy, ty Å"ed ij xeZ djsa vkSj fQj bls cQZ esa BaMk djsaA ihys@ukjaxh@yky 
fØLVyh; vo{ksi dk cuuk ,sfYMgkbMksa vkSj dhVksuksa dh mifLFkfr crkrk gSA 

vo{ksi dk jax dkckZsfuy ;kSfxdksa ds çdkj dk dqN vuqeku nsrk gSA 

vo{ksi dk jax  ;kSfxd 

ihyl 

ukjaxh 

yky 

lar`Ir dkcksZfuy ;kSfxd  

α, β- vlar`Ir dkcksZfuy ;kSfxd  

,sjkseSfVd dkcksZfuy ;kSfxd 

cszMh ijh{k.k esa 'kkfey vfHkfØ;k%  

 +

 NO2

 H2NNH  NO2
 R'

 R

 C   O  

 NO2

 NO2  +  H2O

 R'

 R

 C   NNH  

 2,4 - MkbukbVªksQsfuygkbMªstksu

ihyk@ukjaxh@yky

    

cszMh  vfHkdeZd: 5 cm3 nz lY¶;wfjd vEy esa 1 g  Mh,uih dks foys; djsaA bl 
foy;u dks èkhjs&èkhjs fgykrs gq, vkSj BaMk djrs gq, ty (7 cm3) vkSj ,FksukWy                 
(25 cm3) ds feJ.k esa MkysaA fdlh Hkh fuyafcr Bksl dks fudkyus ds fy, bls Nku 
ysa vkSj HkaMkfjr dj ysa ।  

 

Ckks/k ç'u 1 

2,4- MkbukbVªksQ+sfuygkbMªst+hu dk lajpuk lw= fy[ksaA 
 

ii)   VkWysu ijh{k.k 

;fn czSMh ijh{k.k ldkjkRed gS] rks V‚ysu ijh{k.k ls ,sfYMgkbMksa vkSj dhVksuksa dk 
Hksn djrs gSaA ldkjkRed V‚ysu ijh{k.k dk dHkh dHkh flYoj rRo ds vo{ksi ds 
cuus ;k vfèkdrj vfHkfØ;k ik= ds Hkhrjh lrg ij ,d vfHkyk{kf.kd "jtr niZ.k" 
cuus ls irk pyrk gSA  

dkcZfud ;kSfxdksa esa ,sfYMgkbMksa vkSj dhVksuksa dh mifLFkfr dk fuèkkZj.k djus ds fy, 
V‚ysu vfHkdeZd dk mi;ksx fd;k tkrk gSA vfHkdeZd esa flYoj ukbVªsV] veksfu;k 
vkSj lksfM;e gkbMª‚DlkbM ¼vfHkdeZd foy;u dh {kkjdh; pH cuk, j[kus ds fy,½ 
dk foy;u gksrk gSA bldk uke blds [kkstdrkZ] teZu jlk;uK cukZMZ V‚ysu ds 
uke ij j[kk x;k FkkA ,d ldkjkRed V‚ysu ijh{k.k ,d ,sfYMgkbM dh mifLFkfr 

V‚ysu vfHkdeZd dks 
ç;ksx 'kq: djus ls Bhd 
igys rS;kj djuk pkfg,] 
D;ksafd vfèkd le; rd 
iM+s jgus ls ;g vi?kfVr 
gksdj cgqr vfèkd 
foLQksVd Bksl] flYoj 
ukbVªkbM (Ag3N) cukrk 
gSA  
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crkrk gSA lkekU;rk] fdVksu V‚ysu ijh{k.k ugha nsrs gSa] ysfdu dqN viokn gSa] 
mnkgj.k ds fy, ,slhVksQsuksu vkSj lkbDyksgsDlsuA dqN vklkuh ls v‚Dlh—r gks 
tkus okys ;kSfxd ¼tSls] dqN Q+hu‚y] 2&uS¶+Fk‚y( vkSj ,sehu½ Hkh ldkjkRed V‚ysu 
ijh{k.k nsrs gSa] ysfdu ;s ;kSfxd Mh,uih ds lkFk ldkjkRed ijh{k.k ugha nsrs gSaA   

flYoj veksfu;e vk;u [Ag(NH3)2]
+ V‚ysu vfHkdeZd esa mifLFkr gSA bl ijh{k.k esa 

,sfYMgkbM dks dkckZsfDlfyd vEy esa v‚Dlh—r fd;k tkrk gS vkSj flYoj vk;u 
eqä flYoj esa vifpr gks tkrk gS। 

VkWysu vfHkdeZd%  

foy;u A:  flYoj ukbVªsV(2.5) g dks vklqr ty (40 cm
3
) esa foys; djsaA  

foy;u B:  iksVSf'k;e gkbMªkWDlkbM (3 g) dks vklqr ty (40 cm
3
) esa foys; 

djsaA  

foy;u A vkSj foy;u B ds leku vk;ru fefJr djsaA ,d lQs+n vo{ksi 
(Ag2O) izkIr gksrk gSA blesa cw¡n&cw¡[n djds veksfu;k foy;u (30%) feyk,¡] 
tc rd feJ.k yxHkx ikjn'kZd u gks tk,A  

Ag2O  +  4NH3  + H2O                2[Ag(NH3)2]
+OH- 

 

fof/k  

,d lkQ ij[kuyh esa vKkr ;kSfxd ¼nzo dh 2 cw¡n ;k Bksl ds 0.05 g½  ysa vkSj 
rkts rS;kj fd, gq, V‚ysu vfHkdeZd dh 1 cm3 MkysaA ij[k uyh dks fgyk,¡ vkSj 
bls yxHkx 10 feuV ds fy, LVSaM esa j[ksaA ;fn dkyk vo{ksi ;k ij[k uyh dh 
nhokj ij pk¡nh dk niZ.k fn[kkbZ ugha nsrk gS] rks ij[k uyh dks dqN feuV ds fy, 
ty Å"ed ij xje djsaA pk¡nh dk dkyk vo{ksi ;k pk¡nh dk niZ.k dk cuuk 
,sYMhgkbM lewg dh mifLFkfr dks n'kkZrk gSA 

vfHkfØ;k bl çdkj nh tk ldrh gS:  

RCHO  +  2 Ag(NH 3)2OH 2 Ag    +   RCOONH4  +  3 NH3  + H2O

 V‚ysu ijh{k.k ¼jaxghu½                 jtr niZ.k ;k dkyk vo{ksi 

 

Ckks/k ç'u 2 

V‚ysu ijh{k.k dh [kkst djus okys jlk;uK dk uke crk,¡A  
 

iii) f'kQ ijh{k.k 

,sfYMgkbM vkSj dhVksu ds chp varj djus dh ,d vkSj fofèk f'kQ ijh{k.k gSA 
,sYMhgkbM ldkjkRed f'kQ ijh{k.k nsrs gSa] tcfd dhVksu f'kQ vfHkdeZd ds lkFk 
vHkhfØ;k ugha djrs gSaA bl ijh{k.k esa] ,sfYMgkbM f'kQ vfHkdeZd ds lkFk vfHkfØ;k 
djds ,d vfHkyk{kf.kd eStsUVk jax cukrk gSA dqN ,sjkseSfVd ,sYMhgkbM ¼tSls] 
oSuhfyu½] f'kQ vfHkdeZd ds lkFk udkjkRed ifj.kke nsrs gSaA esfFky dhVksu 
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¼CH3CO-½ cgqr èkhjs&èkhjs f'kQ vfHkdeZd ds lkFk jax mRiUu dj ldrs gSaA vkidh 
ij[kuyh {kkj vkSj nqcZy vEy ds yo.k ls eqä gksuh pkfg,] D;ksafd ;s Hkh ,sfYMgkbM 
dh rjg f'kQ+ vfHkdeZd dks yky dj nsrs gSaA bldk vfHkfØ;k Øe gS% 

 C   NH2

 H2N

 H2N

 Cl
-
 + 3 H2SO3

 

 Schiff's reagent (colourless)

 HSO2NH

 HSO2NH

 NH3 Cl C

 SO3H

 +  -
 +      H2O

 RCHSO 2NH

 RCHSO 2NH

 NH2 Cl C
 +  -

 OH

 OH

 2   RCHO

 -H2SO3

 

f'kQ vfHkdeZd p-jkslsfuyhugkbMªksDyksjkbM (0.2 g) dks ty esa lYQj Mkbv‚DlkbM ds 
lar`Ir foy;u ¼20 cm3½ esa foys; dj ysaA bls fgyk,¡ vkSj bls dqN ?kaVksa ds fy, rc rd 
NksM+ nsa tc rd fd jaxghu ikjn'kZd foy;u u cu tk,A ty ds lkFk ruq djsa vkSj lkQ 
foy;u dks Nkudj vyx dj ysa।   

;g ijh{k.k djsa] tSlk uhps fn;k x;k gS%  

fof/k 

,d ij[kuyh esa vKkr ;kSfxd ds 2cm3 ;k vKkr ;kSfxd ds tyh; ;k ,Ydksg‚yh 
foy;u ds 2cm3 ysaA fQj ij[kuyh esa f'kQ vfHkdeZd ds 2cm3 Mkysa vkSj bls                
2 feuV rd fgyk,¡A f'kQ+ vfHkdeZd dks xje fcydqy u djsa] D;ksafd xeZ djus ij 
,sfYMgkbM dh vuqifLFkfr esa Hkh xqykch jax fodflr gks tkrk gSA xgjs&yky ;k 
cSaxuh jax dh mifLFkfr ,sfYMgkbM lewg dh mifLFkfr dks n'kkZrh gS 

Ckks/k ç'u 3 

f'kQ vfHkdeZd dks cukus esa dkSu&ls ;kSfxdksa dk mi;ksx fd;k tkrk gS\  
 

f'kQ vfHkdeZd ds j[ks 
jgus ij mlesa jax 
mRiUu gks tkrk gSA 
blfy,] ;g vko';d 
gS fd dsoy jaxghu 
f'kQ vfHkdeZd gh 
dke esa fy;k tk,A  

f'kQ vfHkdeZd dks 
dldj <Ddu yxkdj 
vaèksjs esa j[ksaA 
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iv)   vk;ksMksQkeZ ijh{k.k  

vk;ksMksQkWeZ ijh{k.k] esfFky dhVksuksa (CH3COR) vkSj f}rh;d esfFky dkfcZukWy 
CH3CH(OH)R dh igpku djus ds fy, mi;ksxh gSA pw¡fd ;g ijh{k.k                  

CH3CH(OH)- lewgksa ds fy, ldkjkRed gS] blfy, ;g lykg nh tkrh gS fd 
dkckZsfuy lewg dh mifLFkfr dh iqf"V djus ds ckn vkidks vk;ksMksQkeZ ijh{k.k 
djuk pkfg,A ,Fksu‚y] ,slhVSfYMgkbM ¼,Fksu‚y½] CH2ICO- Hkh ldkjkRed 
vk;ksMksQ‚eZ ijh{k.k nsrs gSaA ,slhfVd vEy vkSj dqN vU; leku ;kSfxdksa ds fy, ;g 
ijh{k.k udkjkRed gksrk gS। 

ijh{k.k dh vfHkfØ;k dks bl izdkj fn;k tkrk gS%  

CH3COR
I2, NaOH

RCO2Na  +  CH3l
H2O

gYdk ihyk vo{ksi
 

Ikjh{k.k djsa] tSlk uhps fn;k x;k gS%  

fof/k 

,d DoFku uyh esa vKkr nzo dk 0.5 cm3  ;k 0.2 g Bksl dks ty (3 cm3) esa ;k 
tyh; MkbvkWDlsu (2 cm3 ty + 2 cm3 MkbvkWDlsu) esa foys; djsaA vc blesa 

vk;ksMhu& iksVSf'k;e vk;ksMkbM foy;u (1 cm3) vkSj fQj 3 M lksfM;e 
gkbMª‚DlkbM foy;u dh dqN cw¡nsa feykrs gq, rc rd fgyk,¡ tc rd fd Hkwjh jaxr 
v–'; u gks tk,A vk;ksMksesFksu ¼vk;ksMksQ+keZ½] xyukad 1190C, ds gYds ihys 
vo{ksi dk fcuk xje fd, rqjar cuuk ,d ldkjkRed ijh{k.k dks n'kkZrk gS ।  

 

Ckks/k ç'u 4 

vk;ksMksQkeZ ijh{k.k esa lacaf/kr vfHkfØ;k fy[ksaA  
 

 

Ckks/k ç'u 5 

fuEufyf[kr esa ls dkSulk ;kSfxd ldkjkRed gSyksQkeZ ijh{k.k nsxk\  

a)    C6H5COCH3;   b)   CH3COOH;    c)   CH3CHO; 

d)    CH2ICOR; e)   CH3COCH2COOR  

 

vk;ksMhu&iksVSf'k;e vk;ksMkbM vfHkdeZd% ;g vklqr ty (200 mL) esa 50 g 

iksVSf'k;e vk;ksMkbM vkSj 25 g  vk;ksMhu Mkydj rS;kj fd;k tkrk gSA fgykus ds 
ckn ,d lkQ+ foy;u çkIr gksrk gSA bl foy;u dk xgjk Hkwjk jax Vªkbvk;ksMkbM 
vk;uksa (I3-)  ds cuus ds dkj.k gksrk gSA 

Kl  +  l 2 Kl3
H2O
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9.2.2   vfHkyk{kf.kd O;qRiUUk 

O;qRiUu cukus ds fy,] ,sfYMgkbMksa vkSj dhVksuksa ds dkckZsfuy lewg dks vU; lewgksa 
tSls fd > C = NNHR, vksfDleksa] vkfn esa ifjofrZr fd;k tkrk gSA dqN egRoiw.kZ 
O;qRiUu] tks ,sfYMgkbMksa vkSj dhVksuksa dh igpku esa enn djrs gSa: 

i½ 2,4&MkbukbVªksQ+sfuygkbMªst+ksu  

ii½ lsehdkcZst+ksu 

iii½ v‚fDle 

bl Hkkx esa uhps dqN lkekU; O;qRiUuksa dks cukus dh fofèk;k¡ nh xbZ gSaA  

i) 2,4- MkbukbVªksQ+sfuygkbMªst+ksu 

fof/k 

ii) ,Fksu‚y dh ,d NksVh ek=k esa vKkr dkckZsfuy ;kSfxd d 0.5 g dks foys; 
djsa vkSj fQj blesa 2,4- MkbukbVªksQ+sfuy&gkbMªst+hu vfHkdeZd ds 2-3 cm3 

MkysaA bl feJ.k dks 15-20 feuV ds fy, ty Å"ed ij xje djsa] vxj 
dksbZ Bksl rqjar vyx ugha gksrk gS] rks bls BaMk djsa vkSj vxj vHkh Hkh 
vo{ksi ugha curk gS] rks rc rd cw¡n cw¡n djds ty Mkysa tc rd fd vo{ksi 
u cu tk,A cuus okys Bksl dks Nku ysa] bls tyh; esFksu‚y ¼ty vkSj 
esFksu‚y ds cjkcj vk;ru½ ls èkks,¡ vkSj Bksl dks ,Fksu‚y ;k ,fFky ,lhVsV ls 
iqu% fØLVfyr djsaA xyukad Kkr djsaA çfØ;k dh vfHkfØ;k uhps nh xbZ gS: 

       

 NO2

 H2NNH  NO2 +
 R'

 R

 C   O  

 NO2

 NO2
 +  H2O

 R'

 R

 C   NNH  

 2,4 - MkbukbVªksQsfuygkbMªstksu

ihyk@ukjaxh@yky  
ii)   lsehdkcsZt+ksu 

fof/k 

,d ij[kuyh esa 5 cm3 ty esa lsehdkcksZtk+bM gkbMªksDyksjkbM (0.5 g) vkSj lksfM;e 

,slhVsV (0.8 g) foys; djsa vkSj fQj mlesa dkcksZfuy ;kSfxd (0.5 g) MkysaA ;fn 
foy;u lkQ+ ugha gS] rks lkQ+ foy;u çkIr djus ds fy, cw¡n cw¡n djds ,Fksu‚y dh 
U;wure ek=k MkysaA feJ.k dks 10-20 feuV rd ty Å"ed ij xje djsa] fQj cQZ 
esa BaMk djsa vkSj Nku ysaA mRikn dks ,Fksu‚y] tyh; ,Fksu‚y] ty ;k csathu ls 
iqu: fØLVfyr djsa।   

 H2NNHCONH 2  NNHCONH 2 + H2O +
 R'

 R

 C   O  

 R'

 R

 C    

lsehdkcsZt+ksu
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iii)   vkWfDle  

;g mPp vuq Hkkj okys ,sfYMgkbMksa vkSj dhVksuksa ds fy, mi;ksx esa fy;k tkrk gSA  

fof/k 

,d NksVs xksy isans okys ¶ykLd esa 0.5 g dkcksZfuy ;kSfxd] 0.5 g gkbMª‚fDly,sehu 
gkbMªksDyksjkbM, 3 cm3 fifjMhu vkSj 3 cm3 ifj'kq) ,Fksu‚y dk feJ.k ysaA xksy isans 
okys ¶ykLd ds lkFk i'pokgh la?kfu= fQV djsa vkSj feJ.k dks ty Å"ed ij 2 
?kaVs i'pokg ¼fj¶ysDl½ djsaA ,Fksu‚y ;k tyh; ,Fksu‚y ls iqu: fØLVfyr v‚fDle 
çkIr djsaA v‚fDle cukus lacfUèkr vfHkfØ;k uhps nh xbZ gS% 

 H2NOH.HCI NOH + H2O + HCI
 Pyridine

 +
 R'

 R

 C   O  

 R'

 R

 C     

gkbMksfDly ,sehu                                                      
gkbMªksDyksjkbM

gkbMªksDyksjkbM  

 

Ckks/k ç'u 6 

,sfYMgkbMksa vkSj dhVksuksa dh igpku ds mi;ksx esa fy, tkus okys eq[; O;qRiUu 
dkSuls gSa\  
 

Ckks/k ç'u 7 

fuEufyf[kr ;kSfxdksa ds jklk;fud lw= fy[ksa%  

i½ 2,4&MkbukbVªksQ+sfuygkbMªst+ksu  

ii½ lsehdkcZst+ksu  

iii½ v‚fDle 
 

9.2.3   vko';drk,¡ 

Ø-la- midj.k  ek=k- Ø-la- jlk;u 

1.  chdj 2 1.  ,sYdksgkWy 

2.  DoFku uyh  1 2.  2,4- MkbukbVªksQ+sfuygkbMªst+hu                
(2,4-DNP) 

3.  'kaDokdkj ¶ykLd  1 3.  Mkbv‚Dlsu  

4.  Mª‚ij    1 4.  ,Fksu‚y  

5.  xyukad midj.k  1 5.  gkbMª‚fDly,sehu 
gkbMªksDyksjkbM  
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6.  i'pokgh la?kfu=  1 6.  vk;ksMhu&iksVSf'k;e vk;ksfMu 
foy;u  

7.  xksy isans okyk ¶ykLd  1 7.  esFksu‚y  

8.  ij[kuyh  3 8.  fifjMhu  

9.  FkekZehVj  1 9.  f'kQ vfHkdeZd  

10.  ty&Å"ed  1 10.  lsehdkcZstkbM gkbMªksDyksjkbM  

   11.  lksfM;e ,slhVsV  

   12.  V‚ysu vfHkdeZd 

   13.  ,sfYMgkbMksa vkSj dhVksuksa ds 
uewus 

9.2.4    fØ;kfof/k  

1.  vius ijke”kZnkrk ls dkcksZfDlfyd vEyksa ds uewusa izkIr djsaA BCHCL-134 

ikB~;Øe ds nh xbZ fof/k dk mi;ksx dj uewus dk HkkSfrd ijh{k.k djsaA 

2. Hkkx 8.3.1 esa foys;rk ijh{k.k dh fn xbZ fof/k }kjk foys;rk ijh{k.k djsaA 
;fn vkidk ;kSfxd ty esa foys; gS rks pH&isij dk }kjk pH dh tk¡p 
djsaA 

3- vfHky{kdh; lewg dh igpku ds oxZ fu/kkZj.k ds fy, Hkkx 9.2.1 dh fof/k 
dk mi;ksx djsaA 

4- vki Hkkx 9.2.2 esa nh xbZ fof/k;ksa ds mi;ksx ds }kjk de ls de ,d 
O;qRiUUk cuk,aA 

5- cuks, x, O;qRiUUk dks lq[kk,a vkSj mldk xyukad rFkk uewus dk xyukad 
¼;fn og B¨l gS½ Kkr djsaA uewus vkSj O;qRiUUk ds xyukad ä fn, xbZ ;kSfxdksa 
ds lS)kafr xyukad eku ä ls rqyuk djds okLrfod ;kSfxd dh iq’Vh djsaA 
xyukad ä dh rqyuk ds  fy, ifjf”k’V A dk mi;ksx djsaA 

9.2.5    çs{k.k vkSj ifj.kke  

1. HkkSfrd ijh{k.k  

a) HkkSfrd voLFkk :   

b) jax%  

c) xa/k%   

d) Toyu ijh{k.k%  
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 fVIi.kh% ;g lq>krk gS fd vKkr ;kSfxd 'A' ,sjkseSfVd@,sfyQ+SfVd ;kSfxd gSA  

2. rRoksa dk fo'ys"k.k% bl le; vko';d ugha  

3. foys;rk ijh{k.k  

H2O 5% NaOH 5% NaHCO3 5% HCI lkanz H2SO4 visf{k oxZ 

      

4. pH i= ds lkFk ijh{k.k%  

5. çsf{kr xyukad@DoFkukad%  

5. oxZ fu/kkZj.k%  

i½  czSMh ijh{k.k 

ii½ V‚ysu ijh{k.k 

iii½ f'kQ ijh{k.k 

iv½ vk;ksMksQkeZ ijh{k.k  

6. O;qRiUUk fojPkUk :  

 (i) p;fur O;qRiUu :   

  çsf{kr xyukad :   

 ¼ii½ p;fur O;qRiUu :  

  çsf{kr xyukad : 

7. lacaf/kr lS)kafr eku ls tk¡p  

laHkkfor 

;kSfxd   

ekud 

xyukad 

O;qRiUUk@ ekud 

xyukad 

Ukewus dk çsf{kr 

xyukad 

Ukewus ds 

O;qRiUUk çsf{kr 

xyukad 

     

8. vKkr ;kSfxd --------gSA  

9          bl ;kSfxd dh lajpuk gS---------------  

9.3   mÙkj  

1.  NO2

 H2NNH  NO2

 

2. ,d teZu jlk;uK cukZMZ V‚ysu us V‚ysu vfHkdeZd dh [kkst dh Fkh    
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3. p- jkslsfuyhu gkbMªksDyksjkbM, ii. lYQj MkbvkWDlkbM, iii. ty 

 

4. CH3COR
I2, NaOH

RCO2Na  +  CH3l
H2O

 

5. a, c vkSj d 

 

6. i)    2,4MkbukbVªksQs+fuygkbMªstk+su  

 ii)  lsehdkcsZt+ksu    

  iii)  vkWfDle  

7.  NO2

 NO2
 R'

 R

 C   NNH  

 2,4 - MkbukbVªksQsfuygkbMªstksu
 

 

 R'

 R

 C  NHCONH 2   

lsehdkcsZt+ksu
 

 

 R'

 R

 C   NOH   

vkWfDle
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 ç;ksx 10 

,sekbM] ukbVªks rFkk ,sehuks ;kSfxdksa 
dk Øec) xq.kkRed fo'ys"k.k vkSj 

muds O;qRiUuksa dk fojpu  

Á;¨x dh :ijs[kk  

10-1 çLrkouk  

mís';  

10-2  ç;ksx 10a :,sehuksa dh igpku 
vkSj muds O;qRiUuksa dk fojpu 

 vfHky{kdh; lewg ijh{k.k  

vfHkyk{kf.kd O;qRiUu 

vko”;drk,¡ 

fØ;kfof/k  

çs{k.k vkSj ifj.kke+ 

10-3 ç;ksx 10b : ukbVªks ;kSfxdksa dh 
igpku vkSj muds O;qRiUuksa dk 
fojpu 

  vfHky{kdh; lewg ijh{k.k 

 vfHkyk{kf.kd O;qRiUu 

 vko”;drk,¡ 

fØ;kfof/k  

çs{k.k vkSj ifj.kke+ 

10-4 ç;ksx 10c :,sekbMksa dh igpku 
vkSj muds O;qRiUuksa dk fojpu 

 vfHky{kdh; lewg ijh{k.k 

 vfHkyk{kf.kd O;qRiUu 

 vko”;drk,¡ 

fØ;kfof/k  

çs{k.k vkSj ifj.kke+ 

10-5 vKkr uewus dh igpkuu  

10-6 xq.kkRed fo'ys"k.k ds fy, 
ç;ksx'kkyk u¨Vcqd 

10-7 mÙkj  

 

10.1    çLrkouk 

fiNys ç;ksx esa geus ,sfYMgkbM vkSj dhVksu ds xq.kkRed fo'ys"k.k ij ppkZ dh gSA 
bl ç;ksx esa ge dkcZu] gkbMªkstu vkSj ukbVªkstu ijek.kqvksa ;qä ¼,sehu½ vkSj ii½ 
dkcZu] ukbVªkstu vkSj v‚Dlhtu ijek.kqvksa ;qä ¼ukbVªks ;kSfxd vkSj ,sekbM½ ds 
;kSfxdksa ds vfHky{kdh; lewgksa ds ijh{k.k djsaxsA  

igys ge i½ fgalcxZ ijh{k.k ii½ ukbVªl vEy ijh{k.k iii½ Mkb,st+ksVkbts'ku ijh{k.k 
vkSj iv½ dkfcZu,sehu ijh{k.k }kjk ,sehuksa dh igpku ds ckjs esa lh[ksaxsA vxys Hkkx esa 

,sehuksa ds lkFk è;ku ls 
dke djsa] cgqr lh 
vkfo"kh gksrh gSaA 
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ge i½ Qsjl gkbMª‚DlkbM ijh{k.k vkSj ii½ vip;u çfØ;k }kjk ukbVªks ;kSfxdksa dh 
igpku dh fofèk;ksa ij ppkZ djsaxsA vafre Hkkx esa ge lh[ksaxs fd i½ veksfu;k 
ewY;kadu ijh{k.k vkSj ii½ gkbMª‚Dlsfed vEy ijh{k.k ls dSls ,sekbMksa dh igpku 
djsaA ge bu ;kSfxdksa ds O;qRiUu cukus dh fofèk;k¡ Hkh lh[ksaxsA 

mís';  

fn, x, ç;ksx djus ds ckn] vki l{ke gksaxs% 

 fgalcxZ ijh{k.k] ukbVªl vEy ijh{k.k] Mkb,st+ksVkbts'ku ijh{k.k vkSj 
dkfcZu,sehu ijh{k.k }kjk ,sehuksa dh igpku djus esa(  

 Ld‚Vsu&ckSeku fofèk }kjk ,sehuksa ds vfHkyk{kf.kd O;qRiUu cukus esa(  

 Qsjl gkbMª‚DlkbM ijh{k.k vkSj vip;u çfØ;k }kjk ukbVªks ;kSfxdksa dh 
igpku djus esa(  

 ukbVªks ;kSfxdksa ds ,sehu esa vip;u }kjk muds O;qRiUu cukus esa(  

 veksfu;k ewY;kadu ijh{k.k vkSj gkbMª‚Dlsfed vEy ijh{k.k ls ,sekbMksa dh 
igpku djus esa(  

 ty&vi?kVu }kjk ,sekbMksa ds O;qRiUu cukus esaA  

10.2  ç;ksx&10a: ,sehuksa dh igpku vkSj muds 
O;qRiUUkksa dk fojpu   

;kSfxd ftlesa bysDVª‚uksa dh ,d ,dy tksM+h ds lkFk ,d {kkjdh; ukbVªkstu ijek.kq 
gksrk gS] mUgsa ,sehu dgrs gSaA çfrLFkkih &NH2 ,d ,sehuks lewg dgykrk gSA ;s 
vkSipkfjd :i ls veksfu;k ds O;qRiUu gSa] ftlesa ls ,d ;k ,d ls vfèkd gkbMªkstu 
ijek.kqvksa dk fdlh çfrLFkkih] tSls ,sfYdy ;k ,sfjy lewgksa }kjk çfrLFkkfir fd;k 
x;k gS ¼;s Øe'k% ,sfYdy,sehu ;k ,sfjy,sehu dgykrs gSa½A ftu ,sehuksa esa nksuksa 
çdkj ds çfrLFkkih ,d ukbVªkstu ijek.kq ls tqM+s gksrs gSa] mUgsa ,sfYdy,sfjy,sehu 
dg ldrs gSaA  

,sehuksa dks ukbVªkstu ij çfrLFkkfi;ksa dh ç—fr vkSj la[;k ds vuqlkj oxÊ—r fd;k 
tk ldrk gSA rhu çdkj ds ,sehu gksrs gSa% çkFkfed (1°) ,sehu] f}rh;d (2°) ,sehu 

vkSj rr̀h;d (3°) ,sehuA  

 çkFkfed (1°) ,sehu: çkFkfed ,sehuksa esa veksfu;k ds rhu gkbMªkstu ijek.kqvksa esa 

ls ,d dks ,sfYdy ;k ,jkseSfVd lewg }kjk çfrLFkkfir fd;k tkrk gSA 

 f}rh;d (2°) ,sehu: f}rh;d ,sehuksa esa ukbVªkstu ijek.kq ds lkFk ,d gkbMªkstu 

ijek.kq vkSj nks dkcZfud çfrLFkkih ¼,sfYdy] ,sfjy ;k nksuksa½ tqM+s gksrs gSaA 

 r`rh;d (3°) ,sehu : r`rh;d ,sehuksa  esa] ukbVªkstu esa fcuk fdlh gkbMªkstu 

ijek.kq ds rhu dkcZfud çfrLFkkih ¼,sfYdy] ,sfjy ;k nksuksa½ tqM+s gksrs gSa ।  
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cks/k ç'u 1  

fuEufyf[kr esa ls dkSu&lk izkFkfed (1°) ,sehu] f}rh;d (2°) ,sehu vkSj rr̀h;d 

(3°) ,sehu gS\        

       RNH2

..

       R2NH

..
       R3N

..

 a)

 b)

c)
 

 

10.2.1  vfHky{kdh; lewg ijh{k.k 

bl Hkkx esa ge ,sehuksa ds y{k.k&o.kZu ds ckjs esa vè;;u djsaxsA ,sehuksa dh igpku 
eq[; :i ls i½ fgalcxZ ijh{k.k ii½ ukbVªl vEy ijh{k.k iiii½ Mkb,st+ksVkbts'ku vkSj 
;qXeu  vkSj iv½ dkfcZu,sehu ijh{k.k }kjk dh tk ldrh gS ¼çkFkfed ,sfeuksa ds fy, 
ldkjkRed½A  

i) fgalcxZ ijh{k.k   

çkFkfed] f}rh;d vkSj r`rh;d ,sehuksa dh igpku fgalcxZ ijh{k.k }kjk dh tk 
ldrh gSA bl ijh{k.k ls bu rhuksa ,sehuksa esa Hksn fd;k tk ldrk gSA çkFkfed ;k 
f}rh;d ,sehu vkSj csUthulYQ+ksfuy DyksjkbM ds chp dh vfHkfØ;k laxr 
çfrLFkkfir csat+hulYQksuSekbM nsrh gSA ;g vfHkfØ;k {kkjd ds vkfèkD; esa dh tkrh 
gSA çkFkfed vkSj f}rh;d ,sehuksa ds lYQksuSekbM fHkUu gksrs gSa D;ksafd çkFkfed 
,sehu ls cus lYQksuSekbMksa esa vEyh; ,sehuks gkbMªkstu gksrh gS] tks {kkj esa foys; 
mRikn nsrh gSA nwljh vksj] f}rh;d ,sehu ls cus csat+hulYQksuSekbM esa dksbZ vEyh; 
,sehuks gkbMªkstu ugha gksrh gS vkSj os vEy rFkk {kkj nksuksa esa vfoys;  gksrs gSaA 
rr̀h;d ,sehu esa csUthulYQ+ksfuy O;qRiUu cukus ds fy, vko';d vEyh; gkbMªkstu 
ugha gksrh gSA  

bl çdkj] dqN vioknksa ds lkFk] çkFkfed ,sehu laxkeh vfHkfØ;k feJ.k miyCèk 
djkus ds fy, csUthulYQ+ksfuy DyksjkbM ds lkFk vfHkfØ;k djrk gS vkSj f}rh;d 
,sehu fo"kekaxh vfHkfØ;k feJ.k cukus ds fy, çfrfØ;k djrs gSaA 

 SO2Cl   +    RNH2

..  KOH
 SO2NHR   +    KCI      +     H2O

..

 HCI  KOH

 SO2NR  K
+
     +    H2O

..

..

çkFkfed 
,sehu csUt+hulYQksukby 

fMjkbosfVo

vf/kd vf/kd

 

csathulYQ+ksfuy 
DyksjkbM vkidh Ropk 
dks u Nq,A ,sehuksa ds 
lkFk dke djrs le; 
lkoèkkuh cjrsaA cgqr ls 
vkfo"kh gksrs gSaA   
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 SO2Cl   +    R2NH
..  KOH

 SO2NR2 
..

 KOH

f}rh;d 
,sehu csUt+hulYQksukby 

fMjkbosfVo

vf/kd

dksbZ vfHkfØ;k ugh
 

fof/k 

,d ij[kuyh esa vKkr ;kSfxd dh 3-4 cwansa (;k 0.1g), 0.2 g csUthulYQks+fuy 

DyksjkbM, 1 cm3 esFksukWy vkSj 5 cm3 10% lksfM;e gkbMª‚DlkbM ysaA dqN feuV ds 
fy, feJ.k dks xje djsa] blds DoFkukad ds Bhd uhps] tc rd csUthulYQ+ksfuy 
DyksjkbM dh xaèk ugha pyh tkrhA fQj vfHkfØ;k feJ.k dks cQZ esa BaMk djsaA BaMk 
gksus ij] ;fn dksbZ vo{ksi ugha fn[krk gS] rks inkFkZ laHkor% r`rh;d ,sehu gSA ;fn 
vo{ksi fn[kkbZ nsrk gS] rks ,sehu ;k rks çkFkfed gS ;k f}rh;dA 

;fn vo{ksi vk;k gS] rks bls Nku ysa] bls 2 cm3 ty ls /kks ysa vkSj bls ,d 
ij[kuyh esa LFkkukarfjr dj nsaA 2 cm3 5% lksfM;e gkbMªkWDlkbM foy;u Mkysa vkSj 
50° C ij vfHkfØ;k feJ.k dks gydk xje djsa vkSj fQj bls vPNh rjg ls fgyk,¡A 
;fn vo{ksi foys; gks tkrk gS] rks ,sehu çkFkfed gSA ;fn vo{ksi foys; ugha gksrk gS 
rks ;g f}rh;d ,sehu dks n'kkZrk gSA 

ii)  ukbVªl vEy ijh{k.k 

ukbVªl ijh{k.k çkFkfed ,syhQSfVd] çkFkfed ,sjkseSfVd] f}rh;d vkSj r`rh;d ,sehuksa 
ds chp varj djus ds fy, mi;ksxh gSA 

çkFkfed ,sehu ukbVªl vEy ds lkFk vfHkfØ;k djds Mkb,st+ksfu;e vk;u nsrk gSA 
,fyQ+SfVd ,sehu vLFkk;h Mkb,st+ksfu;e vk;u nsrs gSa] tks fo?kfVr gksdj ukbVªkstu 
xSl vkSj ,sYdksg‚y nsrs gSaA nwljh vksj ,sjkseSfVd ,sehu LFkk;h Mkb,st+ksfu;e yo.k 
(0°C ij foy;u esa LFkk;h½ nsrs gSaA  

RNH2  +  HNO2 RN2
ROH  +  N2

vLFkk;h

?kqyu'khy

 

fof/k 

,d ij[kuyh esa 0.5g ;kSfxd ysa vkSj bls 2 cm3 2M gkbMªksDyksjkbM vEy esa foys;  

djsa ¼uksV% dqN nqcZy {kkjdh; ,sehuksa dks lkaæ gkbMªksDyksfjd vEy dh vko';drk 
gksrh gS½A bls cQZ esa 5°C rd BaMk djsa vkSj blesa 5% tyh; lksfM;e ukbVªkbV dh  
4 ;k 5 cw¡nsa MkysaA fuEufyf[kr çs{k.kksa ij è;ku nsaA 

i)  cqncqnkgV gksrh gS ¼ukbVªkstu xSl fudyrh gS½ gS vkSj lkQ foy;u çkIr 
gksrk gSA ;g çkFkfed ,sfyQSfVd ,sehu ;k ,sekbM ¼RCONH2½ dh mifLFkfr 
dks n'kkZrk gSA vHkhfØ;k,¡ uhps nh xbZ gSa: 
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Aq. NaNO2

RNH2 [RN = NCl]
H2O

ROH + N2 + HCl
HCl

Mkbt+ksfu;e yo.k
 

ii) dksbZ cqncqnkgV ugha vkSj lkQ foy;u dk ugha cuuk çkFkfed ,sjkseSfVd 
,sehu ;k r`rh;d ,sehu dk gksuk n'kkZrs gSa ।  

 

Aq. NaNO2

R3N
HCl

R3NHCl

 

iii) xgjs Hkwjs foy;u cuuk çkFkfed rr̀h;d ,sjkseSfVd ,sehu dk gksuk n'kkZrs gSaA  

                    

 NR2  KOH  

HCI
 O=N  NR2

4&ukbfVªd vEy vfHkfØ;k

Hkwjk jax
 

dksbZ cqncqnkgV ugha ijarq èkqaèkys foy;u ;k beY'ku ¼lkekU;rk ihyk½ dk cuuk 
f}rh;d ,sehu dk gksuk n'kkZrs gSaA 

NaNO2

R2N
HCl

R2NN O

N-ukbVªl,sehu
 

iii) Mkb,st+ksVkbts'ku vkSj ;qXeu  

Mkb,st+ks lewg ,d dkcZfud va'k gS ftlesa ,d fljs ij nks ukbVªkstu ijek.kq ¼,st+ks½ 
gksrs gSaA lkekU; lajpukRed lw= R2C=N+=N– gSA bUgsa Mkb,st+ks ;kSfxd ;k 
Mkb,st+ks,sYdsu dgrs gSaA çkFkfed ,sjkseSfVd ,sehu dks Mkb,st+ksfu;e yo.k  esa cnyus 
dh çfØ;k dks Mkb,st+ksVkbt+s'ku ;k Mkb,st+ksVs'ku dgrs gSaA Mkb,st+ksfu;e yo.k 
egRoiw.kZ la'ys"kh eè;orÊ gSa tks ;qXeu vfHkfØ;kvksa ds ekè;e ls ,st+ks jatd cuk ds 
ldrs gSaA çkFkfed ,sjkseSfVd ,sehu vkSj ukbVªl vEy ds chp vfHkfØ;k Mkb,st+ks 
;kSfxd nsrh gSA ;g vfHkfØ;k Mkb,st+ksVkbt+s'ku dgykrh gSA bls lcls igys ihVj 
xzhl us fn;k FkkA Mkb,st+ksfu;e yo.k dk mi;ksx cgqr de rki ij fd;k tkrk gS] 
bl rF; ds dkj.k fd mPp rki ij ;s vLFkk;h gksrs gSaA f}rh;d vkSj rr̀h;d 
,sehu fuf'pr :i ls ;g ijh{k.k nsrs gSaA f}rh;d ,sehu esa ukbVªkstu ij dsoy ,d 
gkbMªkstu ijek.kq gksrk gS vkSj blfy, os Mkb,st+ksVkbt+s'ku vfHkfØ;k dks iwjk ugha 
dj ldrs gSa vkSj ihys rSyh; ukbVªkslkehu mRikn nsrs gSaA r`rh;d ,sehuksa esa 
ukbVªkstu ij dksbZ gkbMªkstu ijek.kq ugha gksrk gS( ukbVªl vEy ds lkFk 
vEy&{kkjd vfHkfØ;k ds ekè;e ls dsoy foys; yo.k nsrs gSaA dbZ Mkb,st+ksfu;e 
yo.k vR;fèkd foLQksVd gSa vkSj xje djus ij fgald :i ls vi?kfVr gksrs gSaA 
bldk mi;ksx djrs le; cgqr lkoèkku jguk pkfg,A 

fof/k 

;fn ukbVªl vEy ijh{k.k ,d lkQ+ foy;u nsrk gS] rks bl foy;u esa lksfM;e 
gkbMª‚DlkbM (2M) esa foys; 5% 2- uS¶+Fk‚y Mkysa vkSj fuEufyf[kr çs{k.kksa ij è;ku 
nsaA  

xq.kkRed ofxZdj.k 
ijh{k.k vkSj O;qRiUu&II 
dk fojpu N-

ukbVªkslks&,sehu 
dSlajtuh gksrk gSA 
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a)   xgjs yky ls xgjs Hkwjs jax dk cuuk çkFkfed ,sjkseSfVd ,sehu dh mifLFkfr 
dks n'kkZrk gSA 

b½  ;fn dksbZ jax fn[kkbZ ugha nsrk gS ¼lQsn ls ihys jax dh vo{ksi dh mis{kk 
djsa½ vkSj ijh{k.k ¼ii½ (a) ldkjkRed gS] rks çkFkfed ,sehuksa ds fy, 
dkfcZy,sehu ijh{k.k djsaA 

iv)  dkfcZy,sehu ijh{k.k( çkFkfed ,sehuksa ds fy, ldkjkRed 

dkfcZy,sehu ijh{k.k vfHkfØ;k  dk mi;ksx çkFkfed ,sehuksa dh igpku ds fy, fd;k 
tkrk gSA bls lSRtsQ+ ds vkblkslk;ukbM ijh{k.k ds :i esa Hkh tkuk tkrk gSA bl 
vfHkfØ;k esa] fo'ys"k.k fd, tkus okys inkFkZ dks ,sYdksg‚yh iksVSf'k;e gkbMª‚DlkbM 
vkSj DyksjksQ‚eZ ds lkFk xje fd;k tkrk gSA vkblkslk;ukbM ¼dkfcZy,sehu½ dk 
cuuk ,d çkFkfed ,sehu dh mifLFkfr dks n'kkZrk gSA ,sehu dh mifLFkfr 
vkblkslk;ukbM dh ,d fof'k"V nqxZaèk ls irk pyrh gSA f}rh;d vkSj r`rh;d 
,sehu dkfcZy,sehu ijh{k.k ugha nsrs gSa] D;ksafd muds ikl ,d ls vfèkd ,sfYdy 
lewg gksrs gSa tks &NH2 lewg dh igq¡p esa ckèkk Mkyrs gSaA dkfcZy,sehu vfHkfØ;k] 
ftls g‚QeSu ds vkblkslk;ukbM ijh{k.k ds :i esa Hkh tkuk tkrk gS] bl çdkj gS:  

RNH2 + 3 KOH +CHCl3 R C N + 3 H2O + 3 KCl

dkcZy,sekbM ¼vkblkslk;ukbM½
 

fof/k 

,d ij[kuyh esa FkksM+h ek=k esa dkcZfud ;kSfxd] ,sYdksg‚yh KOH (dkfLVd iksVk'k) 

foy;u (1 cm3) vkSj DyksjksQ‚eZ ¼dqN cw¡nsa½ MkysaA ij[kuyh dh lkexzh dks èkhjs&èkhjs  

fgyk,¡ vkSj gydk xje djsaA vkblkslk;ukbM dh nqxZaèk çkFkfed ,sehu dh mifLFkfr 
n'kkZrh gSA  

cks/k ç'u 2  

fuEufyf[kr okD;ksa esa fjDr LFkku Hkjsa% 

a½  çkFkfed ,sehu vkSj csathulYQksfuy DyksjkbM ds chp vfHkfØ;k ……… nsrh 
gSA  

b½  ukbVªl ,flM VsLV ………, …… -- vkSj ……… ,sehuksa ds chp varj djus ds 
fy, mi;ksxh gSA  

c½  DyksjksQ‚eZ dh mifLFkfr esa ,sYdksg‚yh dkfLVd iksVk'k ds lkFk vfHkfØ;k djds  
çkFkfed ,sehu ………, nsrk gSA 

d½  dkfcZy,sehu ijh{k.k ………,sfeuksa ds fy, ldkjkRed ifj.kke nsrk gSA     
 

10.2.2    vfHkyk{kf.kd O;qRiUUk 

,sehuksa dh igpku ds fy, mi;ksx esa vkus okys dqN lkekU; O;qRiUu gSa% 
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i½ cst+ksa,sV vkSj VksywbZu&4&lYQ+ksusV  

ii½ ,slhfVy O;qRiUu  

iii½ fiØsV  

iv½ esFkkvksMkbM 

çkFkfed vkSj f}rh;d ,sehuksa ds lcls lkekU; O;qRiUu cst+ksa,sV vkSj 
VksywbZu&4&lYQ+ksusV gSaA ,slhfVy O;qRiUu Hkh dkQh lkekU; gSaA ijarq] rr̀h;d ,suhuksa 
dh ,slh vfHkfØ;k,¡ ugha gksrh gSaA r`rh;d ,sehuksa dh igpku ds fy, mi;qä O;qRiUu 
fiØsV vkSj esFkkvksMkbM gSaA  

vkb, izR;sd ij vyx ls ppkZ djsaA   

i) cst+ksa,sV vkSj VksywbZu&4&lYQ+ksusV ¼Ld‚Vsu&ckSeku fofèk½ 

 fof/k 

,d DoFku uyh esa ;kSfxd (0.5 g), 2 M lksfM;e gkbMkWDlkbM (10 cm3) vkSj 

csatkW;yDyksjkbM (1 cm3) ysaA ;fn feJ.k lekaxh ugha gS] rks i;kZIr ek=k esa 
,slhVksu feyk,¡A ,d Bksl çkIr gksus rd lkexzh dks rst+h ls fgyk,¡A 
dHkh&dHkh ikuh dh dqN cw¡nsa vo{ksi çkIr djus ds fy, feyk;h tkrh gSaA 
vo{ksi dks Nku ysa] BaMs ikuh ls èkks,¡ vkSj ,sYdksg‚y ls iqu: fØLVfyr djsaA 

;fn vki VksywbZu&4&lYQ+ksusV cukuk pkgrs gSa] rks csat‚;yDyksjkbM ds LFkku 
ij VksywbZu&4&lYQ+ksfuy dk mi;ksx djsaA   

Aq. NaOH
RNH2 + C6H5COCl RNHCOC6H5 HCl

Aq. NaOH
R2NH + C6H5COCl R2NCOC6H5 HCl

R2NH + CH3C6H4SO2Cl R2N . SO2C6H4 CH3 + HCl

RNH2 + CH3C6G4SO2Cl RHNSO2C6H4 CH3 + HCl
 

ii)   ,slhfVy O;qRiUUk  

çkFkfed vkSj f}rh;d ,sehuksa dk lcls vPNk ,slhfVyhdj.k ,slhfVd 
,sugkbMªkbM ds lkFk gksrk gSA 

RRNH + (CH3CO)2O
CH3COO

RRNCOCH3

R = alkyl, aryl  or  H  

fof/k 

,d “kaDokdkj ¶ykLd esa ,sehu (0.5 g), ,slhfVd vEy (1 cm3) vkSj ,slhfVd 

,sugkbMªkbM (1 cm3) ysaA vfHkfØ;k feJ.k dks yxHkx 20 feuV rd xje djsaA 
fQj BaMk djs vkSj fQj mls cQZ ds ikuh esa Mky nsaA Bksl dks Nku ysa vkSj 
ty ;k tyh; ,FksukWy ls fØLVfyr djsaA  
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,sjkseSfVd ,sehuksa ds dqN v‚FkkZs çfrLFkkfir O;qRiUuksa dks f=foeh ckèkk ds dkj.k 
cukuk dfBu gSA bl rjg ds O;qRiUuksa dks lkaæ lY¶;wfjd vEy dh dqN cw¡nsa 
Mkydj] tks mRçsjd ds :i esa dke djrk gS] vkSj ,lhfVd ,sugkbMªkbM dh 
vfèkdrk dk mi;ksx djds cuk;k tk ldrk gSA 

iii) fiØsV 

fof/k  

,sehu (0.5 g) dks ,FksukWy (10 cm3) esa foy;s djsa vkSj fQj blesa fifØd vEy 

vkSj (5 cm3) dk lar`Ir ,Fksu‚fyd foy;u MkysaA vfHkfØ;k feJ.k dks ty 

Å"ed ij 3 feuV rd xje djsa vkSj fQj bls BaMk gksus nsaA Bksl mRikn dks 
Nku ysa vkSj ,Fksu‚y ls iqu: fØLVfyr djsaA  

 R3N

 NO2

 OH

 NO2

 NO2

 +  R3NH

 NO2

 O

 NO2

 NO2

 

 -

 +

 

iv) esFkkvksMkbM 

 fof/k 

,sehu (0.5 g)ds esfFkyvk;ksMkbM (0.5 g) ds lkFk dk feJ.k dks dbZ feuV 

rd ty Å"ed ij èkhjs ls xeZ djsaA fQj bls ,d cQZ esa BaMk djsa vkSj 
,Fksu‚y ;k esFku‚y ;k ,fFky ,lhVsV ls mRikn dks iqu: fØLVfyr djsaA 

R3 + CH 3Cl R3NCH 3l 

cks/k ç'u 3  

fuEufyf[kr vfHkfØ;kvksa dks iwjk djsa %  

a) RNH2 + C6H5COCl
Aq. NaOH

 

b) RRNH + (CH3CO)2O
CH3COOH

 

c) R3 + CH3Cl
 

 

cks/k ç'u 4  

fn, x, fodYiksa esa ls lgh mÙkj ij lgh dk fu'kku yxk,¡ :  

a)  dkfcZy,sehu ijh{k.k nsrk gS%  

i)  CH3CH2NH2 

ii)  CH3NHC2H5  
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iii)  (CH3)3N 

iv)  (C6H5)2NH 

b)   ukbVªkslks,sehu ftlds lkFk curs gSa%  

i½   çkFkfed ,sehu 

ii½  f}rh;d ,sehu 

iii½  rr̀h;d ,sehu 

iv½  buesa ls fdlh ds lkFk ugha  
 

blls igys fd ge bu ijh{k.kksa dh çfØ;k ij ppkZ djsa] vkb, bu ijh{k.kksa ds fy, 
vko';d midj.k vkSj jlk;u ,d= dj ysaA  

10.2.3   vko';drk,¡ 

Ø-la- midj.k  ek=k Ø-la- jlk;u  

1.  chdj  1 1.  HCl 

2.  DoFku uyh 1 2.  KOH 

3.  cuZj  1 3.  NaOH 

4.  'kaDokdkj ¶ykLd  1 4.  ,slhfVd vEy  

5.  Mª‚ij   1 5.  ,slhfVd ,sugkbMªkbM  

6.  xyukad midj.k  1 6.  tyh; lksfM;e ukbVªkbV  

7.  i'pokgh la?kfu=  1 7.  csUthulYQ+ksfuy DyksjkbM  

8.  xksy isUns okyk ¶ykLd  1 8.  csat‚;yDyksjkbM  

9.  ij[kuyh  3 9.  DyksjksQ‚eZ 

10.  FkekZehVj  1 10.  ,Fksu‚y  

11.  ty&Å"ed  1 11.  ,fFky ,slhVsV  

   12.  cQZ 

   13.  esFksu‚y  

   14.  esfFkyvk;ksMkbM  

   15.  2&uS¶+Fk‚y 

   16.  fifØd vEy  

   17.  V‚ywbu&4&lYQ+ksfuy  

   18.  ,sehuksa ds uewus 
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10.2.4   fØ;kfof/k  

1.  vius ijke”kZnkrk ls ,sehuksa ds uewusa izkIr djsaA BCHCL-134 ikB~;Øe ds nh 
xbZ fof/k dk mi;ksx dj uewus dk HkkSfrd ijh{k.k v©j rRoksa dk fo'ys"k.k 
djsaA 

2. Hkkx 8.3.1 esa foys;rk ijh{k.k dh fn xbZ fof/k }kjk foys;rk ijh{k.k djsaA 
;fn vkidk ;kSfxd ty esa foys; gS rks pH&isij dk }kjk pH dh tk¡p djsaA 

3- vfHky{kdh; lewg dh igpku ds oxZ fu/kkZj.k ds fy, Hkkx 10.2.1 dh fof/k 
dk mi;ksx djsaA 

4- vki Hkkx 10.2.2 esa nh xbZ fof/k;ksa ds mi;ksx ds }kjk de ls de ,d 
O;qRiUUk cuk,aA 

5- cuks, x, O;qRiUUk dks lq[kk,a vkSj mldk xyukad rFkk uewus dk xyukad ¼;fn 
og B¨l gS½ Kkr djsaA uewus vkSj O;qRiUUk ds xyukad ä fn, xbZ ;kSfxdksa ds 
lS)kafr xyukad eku ä ls rqyuk djds okLrfod ;kSfxd dh iq’Vh djsaA 
xyukad ä dh rqyuk ds  fy, ifjf”k’V A dk mi;ksx djsaA 

9.2.5    çs{k.k vkSj ifj.kke  

1. HkkSfrd ijh{k.k  

a) HkkSfrd voLFkk :   

b) jax%  

c) xa/k%   

d) Toyu ijh{k.k%  

fVIi.kh% ;g lq>krk gS fd vKkr ;kSfxd 'A' ,sjkseSfVd@,sfyQ+SfVd ;kSfxd gSA  

2. rRoksa dk fo'ys"k.k%  

3. foys;rk ijh{k.k  

H2O 5% NaOH 5% NaHCO3 5% HCI lkanz H2SO4 visf{k oxZ 

      

4. pH i= ds lkFk ijh{k.k%  

5. çsf{kr xyukad@DoFkukad%  

5. oxZ fu/kkZj.k%  

i½  fgalcxZ ijh{k.k  

ii½  ukbVªl vEy ijh{k.k  

iiii½  Mkb,st+ksVkbts'ku vkSj ;qXeu vkSj  

iv½  dkfcZu,sehu ijh{k.k }kjk dh tk ldrh gS ¼çkFkfed ,sfeuksa ds fy, 
ldkjkRed½   
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6. O;qRiUUk fojPkUk :  

 (i) p;fur O;qRiUu :   

  çsf{kr xyukad :   

 ¼ii½ p;fur O;qRiUu :  

  çsf{kr xyukad : 

7. lacaf/kr lS)kafr eku ls tk¡p  

laHkkfor 
;kSfxd   

ekud 
xyukad 

O;qRiUUk@ ekud 
xyukad 

Ukewus dk çsf{kr 
xyukad 

Ukewus ds 
O;qRiUUk çsf{kr 
xyukad 

     

8. vKkr ;kSfxd --------gSA  

9          bl ;kSfxd dh lajpuk gS---------------  

10.3  ç;ksx 10b: ukbVªks ;kSfxdksa dh igpku djuk 
vkSj muds O;qRiUuksa dk fojpu 

vfHky{kdh; lewg -NO2 okys dkcZfud ;kSfxd ukbVªks ;kSfxdksa ds :i esa tkus tkrs 

gSaA ;s ,sfyQ+SfVd  (R-NO2) ;k ,sjkseSfVd (Ar-NO2) ;kSfxd gks ldrs gSaA ,sfyQ+SfVd 

vkSj ,sjkseSfVd nksuksa v‚Dlhdkjd vfHkdeZd gSaA  

10.3.1   vfHky{kdh; lewg ijh{k.k  

ukbVªks ;kSfxdksa ds fy, lcls lkekU; vfHky{kdh; lewg ijh{k.k gSa% 

i½  Qsjl gkbMª‚DlkbM ijh{k.k vkSj 

ii½  ,sehuksa esa vip;u vkSj jatd ijh{k.kA 

i)  Qsjl gkbMª‚DlkbM ijh{k.k  

tks dkcZfud ;kSfxd v‚Dlhdkjd vfHkdeZd gksrs gSa] os Qsjl gkbMª‚DlkbM ¼uhyk½ 
dks Qsfjd gkbMª‚DlkbM ¼Hkwjk½ esa v‚Dlh—r djsaxsA lcls lkekU; v‚Dlhdkjd 
vfHkdeZd ukbVªks ;kSfxd gSaA O;kogkfjd :i ls ;g ijh{k.k lHkh ukbVªks&;kSfxdksa 
}kjk yxHkx ,d feuV esa fn;k tkrk gSA vfHkfØ;k ds nkSjku Fe (II) ukbVªks ;kSfxdksa 
dh mifLFkfr esa Fe ¼III½ esa v‚Dlh—r gksrk gSA bl ijh{k.k esa 'kkfey vfHkfØ;k gS :  

 

Fe
++

  +  OH Fe(OH)2

Fe(OH)2
R(Ar)NO2 R(Ar)NH2  +  Fe(OH)3

(Hkwjh ppt)ukbVªks vfHkfØ;k

Qsfjd gkbMªksDlkbM
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fof/k 

2 cm3 rktk cus 5% tyh; Qsjl veksfu;e lYQsV ds foy;u ds foy;u esa 
lYtyh; Qsjl veksfu;e lYQsV ds foy;u esa lY¶;wfjd vEy (1 M) dh 2 cw¡nsa    

1 cm3 ,Fksu‚fyd lksfM;e iksVSf'k;e gkbMª‚DlkbM (2 M) vkSj vKkr ;kSfxd (rjy 

dh 2  cw¡nsa ;k 0.5 g Bksl) MkysaA foy;u dks yxkrkj fgykrs gq, dqN feuV ty 

m"ed ij xje djsaA uhys vo{ksi dk ,d feuV esa tax tSlk Hkwjk gksuk ldkjkRed 
ijh{k.k dk ladsr nsrk gSA vKkr ;kSfxd ds fcuk ,d leku feJ.k rS;kj djsa        
¼CySad ijh{k.k½A CySad ijh{k.k esa 'kq: esa cus uhys vo{ksi esa dksbZ cnyko ugha gksxkA 

,sehuksa esa vip;u vkSj jatd ijh{k.k  

ukbVªks ;kSfxdksa dks ukbVªks lewg ds vip;u }kjk igpkuk tk ldrk  

gSA blesa 'kkfey vfHkfØ;k gS% 

 NO2

 +    6H
 Sn/HCI  +      2 H2O

 NH2

 NaNO 2

 HCI

 N   NCI
 - +

 OH

 NaOH

 N=N

 O
 -

 red to brown precipitate

 NH2

 

fof/k 

,d DoFku uyh esa vKkr ;kSfxd ds yxHkx 0-5 g vkSj 7 M gkbMªksDyksjkbM vEy ds 
3 cm3 ysaA blesa 1 g LVSul DyksjkbM feyk,¡ vkSj 15 feuV ds fy, yxkrkj fgykrs 
gq, xje djsaA feJ.k dks Nku ysa] bls cQZ  

(5°C) eas BaMk djsa vkSj blesa 5% tyh; lksfM;e ukbVªkbV (5-6 cw¡nsa) MkysaA blesa 2 

M lksfM;e gkbMªkWDlkbM 5% 2- uS¶+FkkWy foy;u ds 2 cm3 Mkysa vkSj fuEufyf[kr 
izs{k.k uksV djsa%  

i½    ,d yky ls Hkwjk vo{ksi ,sjkseSfVd ukbVªks ;kSfxdksa dh mifLFkfr dks n'kkZrk gSA 

ii½    fdlh Hkh jaxhu vo{ksi dk ugha cuuk] ,sfyQSfVd ukbVªks ;kSfxdksa dh mifLFkfr 
dks n'kkZrk gS ¼lQsn ls ihys vo{ksi dks vuns[kk djsa½A 

10.3.2   vfHkyk{kf.kd O;qRiUUk 

ukbVªks ;kSfxdksa dk çkFkfed ,sehuksa esa vip;u  

ukbVªks ;kSfxdksa ds O;qRiUuksa dk cuuk ukbVªks ;kSfxdksa ds çdkj ij fuHkZj djrk gSA 
ukbVªks ;kSfxdksa dks ,sehuksa esa vipf;r djk;k tkrk gS vkSj çkFkfed ,sehuksa ds :i esa 

uhys vo{ksi dk dqN 
xgjk gksuk ;k gjh 
jaxr dks ldkjkRed 
ijh{k.k ugha le>uk 
pkfg,A 
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O;qRiUu çkIr fd, tkrs gSaA bl fofèk dk mi;ksx ,sfyQ+SfVd vkSj ,sjkseSfVd  nksuksa 
çdkj ds ukbVªks ;kSfxdksa ds fy, fd;k tk ldrk gSA ukbVªks ;kSfxdksa dks fuEufyf[kr 
fofèk }kjk çkFkfed ,sehuksa esa ifjofrZr fd;k tk ldrk gSA 

fof/k 

ukbVªks ;kSfxd (1 g) vkSj lkanz gkbMªksDyksfjd vEy (10 cm3) dks ,d NksVs xksy isUns 

okys ¶ykLd esa ysa vkSj fQj blesa ,Fksu‚y (2 cm3) vkSj fVu (3 g) MkysaA çkjafHkd 

vfHkfØ;k iwjh ij vfHkfØ;k feJ.k dks BaMk djsa vkSj fQj bls 25 feuV ds fy, 
i'pokgh la?kfu= ds uhps xje djsaA Åijh æo dks fuFkkj ysa] mls BaMk djsa vkSj fQj 
40% lksfM;e gkbMª‚DlkbM ds lkFk fgykrs gq, {kkjfdr djsa vkSj cQZ ds lkFk BaMk 
djsa (cus gq, fVu (II) gkbMªkWDlkbM dks foys; djus ds fy, 40% lksfM;e 

gkbMª‚DlkbM foy;u dk mi;ksx djsa½A Mkb,fFky bZFkj ds lkFk {kkjdh; feJ.k 
fu"df"kZr djsa] futZy lksfM;e lYQsV ij lq[kk,¡] Nkus vkSj bZFkj dks okf"ir djsaA 
tyh; ,Fksu‚y ls Bksl dks fØLVyh—r djsa ।  

Sn/HCl
RNO2 RNH2 

 

 

Ckks/k ç'u 5  

fjDr LFkkuksa dh iwfrZ djsa %  

a)  CH3CH2CH2NO2

 Fe, HCI

 

b) 
 Sn, HCI  NaNO 2

 NO2

 

c) 
Sn/HCl

RNO2  

 

 

vkb, budh vyx vyx ppkZ djsaA blls igys fd ge bu ijh{k.kksa dh çfØ;k ij 
ppkZ djsa] vkb, bu ijh{k.kksa ds fy, vko';d midj.kksa vkSj jlk;uksa dks ,d= dj 
ysaA 
 

10.3.3   vko';drk,¡ 

Ø-la- midj.k ek=k Ø-la- jlk;u  

1.  chdj  2 1.  Mkb,fFky bZFkj  

2.  DoFku uyh 1 2.  ,Fksu‚y 

3.  cuZj   1 3.  lksfM;e iksVSf'k;e gkbMª‚DlkbM  

4.  'kaDokdkj ¶ykLd  1 4.  Qsjl veksfu;e lYQsV  
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5.  Mª‚ij  1 5.  HCl 

6.  xyukad midj.k  1 6.  NaOH 

7.  i'pokgh la?kfu=  1 7.  2&uS¶+Fk‚y 

8.  xksy isUns okyk 
¶ykLd  

1 8.  lksfM;e ukbVªkbV  

9.  ij[k uyh  3 9.  fVu 

10.  FkekZehVj  1 10.  ukbVªks ;kSfxdksa ds uewus 

11.  ty Å"ed     

10.3.4   fØ;kfof/k  

1.  vius ijke”kZnkrk ls ,sehuksa ds uewusa izkIr djsaA BCHCL-134 ikB~;Øe ds 
nh xbZ fof/k dk mi;ksx dj uewus dk HkkSfrd ijh{k.k v©j rRoksa dk 
fo'ys"k.k djsaA 

2. Hkkx 8.3.1 esa foys;rk ijh{k.k dh fn xbZ fof/k }kjk foys;rk ijh{k.k djsaA 
;fn vkidk ;kSfxd ty esa foys; gS rks pH&isij dk }kjk pH dh tk¡p 
djsaA 

3- vfHky{kdh; lewg dh igpku ds oxZ fu/kkZj.k ds fy, Hkkx 10.3.1 dh fof/k 
dk mi;ksx djsaA 

4- vki Hkkx 10.3.2 esa nh xbZ fof/k;ksa ds mi;ksx ds }kjk de ls de ,d 
O;qRiUUk cuk,aA 

5- cuks, x, O;qRiUUk dks lq[kk,a vkSj mldk xyukad rFkk uewus dk xyukad 
¼;fn og B¨l gS½ Kkr djsaA uewus vkSj O;qRiUUk ds xyukad ä fn, xbZ ;kSfxdksa 
ds lS)kafr xyukad eku ä ls rqyuk djds okLrfod ;kSfxd dh iq’Vh djsaA 
xyukad ä dh rqyuk ds  fy, ifjf”k’V A dk mi;ksx djsaA 

9.2.5   çs{k.k vkSj ifj.kke  

1. HkkSfrd ijh{k.k  

i) HkkSfrd voLFkk :   

ii) jax%  

iii) xa/k%   

iv) Toyu ijh{k.k%  

fVIi.kh% ;g lq>krk gS fd vKkr ;kSfxd 'A' ,sjkseSfVd@,sfyQ+SfVd ;kSfxd gSA  

2. rRoksa dk fo'ys"k.k%  
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3. foys;rk ijh{k.k  

H2O 5% NaOH 5% NaHCO3 5% HCI lkanz H2SO4 visf{k oxZ 

      

4. pH i= ds lkFk ijh{k.k %  

5. çsf{kr xyukad@DoFkukad %  

5. oxZ fu/kkZj.k % 

 i½ Qsjl gkbMª‚DlkbM ijh{k.k vkSj 

  ii½ ,sehuksa esa vip;u vkSj jatd ijh{k.k 

6. O;qRiUUk fojPkUk :  

 (i) p;fur O;qRiUu :   

  çsf{kr xyukad :   

 ¼ii½ p;fur O;qRiUu :  

  çsf{kr xyukad : 

7. lacaf/kr lS)kafr eku ls tk¡p  

laHkkfor 

;kSfxd   

ekud 

xyukad 

O;qRiUUk@ekud 

xyukad 

Ukewus dk çsf{kr 

xyukad 

Ukewus ds O;qRiUUk 

çsf{kr xyukad 

     

8. vKkr ;kSfxd --------gSA  

9          bl ;kSfxd dh lajpuk gS--------------- 

10.4   ç;ksx 10c: ,sekbMksa dh igpku djuk vkSj 
muds O;qRiUuksa dk fojpu 

,sekbM lkekU; lw= RCONH2 }kjk dk çLrqr fd, tkrs gSaA ,sekbMksa ds fy, 
lkekU;rk mi;ksx fd, tkus okys xq.kkRed ijh{k.k veksfu;k fudkl ijh{k.k vkSj 
gkbMª‚DlSfed vEy ijh{k.k gSaA 

10.4.1  vfHky{kdh; lewg ijh{k.k  

,sekbM dh igpku ds fy, nks eq[; vfHky{kdh; lewg ijh{k.k gSaA 

i½  veksfu;k fudkl ijh{k.k vkSj 

ii½  gkbMª‚DlSfed vEy ijh{k.kA 
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i)  veksfu;k fudkl ijh{k.k 

,sekbM tyh; lksfM;e gkbMª‚DlkbM ds lkFk dkckZsfDlfyd vEy yo.k vkSj 
veksfu;k esa tyvi?kfVr gksrs gSaA veksfu;k dk fudkl ,sekbM dh mifLFkrh n'kkZrk 
gSA 

;g ijh{k.k foQy gks tkrk gS ;fn ukbVªkstu ijek.kq ij tqM+h gkbMªkstu dks ,sfYdy 
;k ,sfjy lewg }kjk çfrLFkkfir dj fn;k tkrk gS] rc ,sehu curs gSaA  

RCONH2

Aq. NaOH
RCOONa  +  NH3  

fof/k 

;kSfxd ds yxHkx 0.2 g dks cm3 2 M tyh; lksfM;e gkbMª‚DlkbM ds lkFk xje 
djsaA veksfu;k dk fudkl ,sekbM lewg dh mifLFkfr n'kkZrk gSA veksfu;k ds fudkl 
dk irk bldh xaèk vkSj@;k ue yky fyVel isij ij bldh fØ;k ¼yky@uhyk½ 
ls yxk,¡A 

ii)  gkbMªkWDlSfed vEy ijh{k.k  

,sekbM] gkbMª‚fDly,sehu vkSj Qsfjd DyksjkbM ds lkFk vfHkfØ;k djus ij ,d 
jaxhu foy;u nsrs gSaA  

 R C NH2

 O
 O

 +       NH2OH  R C NHOH
 FeCl3

 R  C

 N  O

 O

 Fe  +  3HCl

fof/k 

,d  ij[kuyh esa uewuk ;kSfxd ds 2&3 cwan ;k 0-02 xzke ysa vkSj 0-2 xzke Bksl 
gkbMª‚fDlfy,ehu gkbMªksDyksjkbM vkSj 5 lseh3 10% NaOH feyk,¡A mcyrs ikuh esa 
feJ.k d¨ xje djsaA BaMk djsa vkSj gkbMªksDyksfjd vEy ds lkFk feJ.k dks vEyh—r 
djsa vkSj 5% tyh; Qsfjd DyksjkbM dh 2&3 cwansa feyk,¡A gkbMªksDlSfed vEy ds 
Qsfjd ladqy ds xBu ds dkj.k cSaxuh ;k xgjk yky jax] ,ekbM dh mifLFkfr dks 
bafxr djrk gSA 

10.4.2   vfHkyk{kf.kd O;qRiUu 

ty&vi?kVu gksus ij çkFkfed ,sekbM ¼RCONH2½ dkckZsfDlfyd vEy nsrk gSA 
dkckZsfDlfyd vEy dh ,sekbM dk irk yxkus djus ds fy, igpku dh tkrh gSA 

RCONH2

NaOH
RCOONa  +  NH3

H3O
RCOOH

 

i½ ,sekbM dk tyvi?kVu–vEy dk i`Fkddj.k  

,d 'kaDokdkj ¶ykLd esa vKkr ;kSfxd (0.5 g) vkSj 2 M tyh; lksfM;e 

gkbMªkWDlkbM (10 cm3) Mkysa vkSj bl vfHkfØ;k feJ.k dks ty Å"ed ij yxHkx 

30 feuV rd xje djsaA fQj vfHkfØ;k feJ.k dks BaMk fd;k tkrk gS vkSj mlesa 
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ruq lY¶;wfjd vEy feykdj vEyh—r fd;k tkrk gSA vo{ksfir vEy dks Nkuk 
tkrk gS] ty ls èkks;k tkrk gS vkSj fQj ty ;k ,Fksu‚y ls iqu: fØLVfyr fd;k 
tkrk gSA ;fn vEyhdj.k djus ij dksbZ vo{ksi ugha curk gS] rks bls vEy O;qRiUu 
cukus ds fy, mi;ksx esa yk,¡A 

ii)  fiØsV O;qRiUUk 

dqN ,sekbM fiØsV cukrs gSa] fiØsV O;qRiUu cuk,¡ tSlk 10.3.2 (iii) esa fn;k x;k gSA  

Ckks/k ç'u 6  

fjä LFkkuksa dh iwfrZ djsa :  

a) csat+,sekbM dk ty&vi?kVu vkSj fQj vEyhdj.k djus ij ;g 
………………… vkSj ………………… nsrk gSA  

b½ veksfu;k ds lkFk vfHkfØ;k djus ij ,Fksuksbd vEy ………………… nsrk 
gSA 

 

vkb,  budh vyx vyx  ppkZ djsaA blls igys fd ge bu ijh{k.kksa dh çfØ;k 
ij ppkZ djsa] gesa bu ijh{k.kksa ds fy, vko';d midj.kksa vkSj jlk;uksa dks ,d= 
djus nsaA  

10.4.3    vko';drk,¡ 

Ø-la- midj.k ek=k Ø-la- jlk;u 

1.  chdj 1 1.  ,FksukWy 

2.  DoFku uyh 1 2.  H2SO4 

3.  cuZj  1 3.  HCl 

4.  'kaDokdkj ¶ykLd  1 4.  NaOH 

5.  Mª‚ij  1 5.  मेथेनॉल  

6.  xyukad midj.k  1 6.  QhukWy¶+Fksfyu 

7.  i'pokgh la?kfu=  1 7.  ,sekbM ä ds uewus 

8.  xksy isUns okyk 
¶ykLd  

3   

9.  ij[k uyh 1   

10.  FkekZehVj  1   

11.  ty Å"ed  1   
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10.4.4   fØ;kfof/k  

1.  vius ijke”kZnkrk ls ,sehuksa ds uewusa izkIr djsaA BCHCL-134 ikB~;Øe ds 
nh xbZ fof/k dk mi;ksx dj uewus dk HkkSfrd ijh{k.k v©j rRoksa dk 
fo'ys"k.k djsaA 

2. Hkkx 8.3.1 esa foys;rk ijh{k.k dh fn xbZ fof/k }kjk foys;rk ijh{k.k djsaA 
;fn vkidk ;kSfxd ty esa foys; gS rks pH&isij dk }kjk pH dh tk¡p 
djsaA 

3- vfHky{kdh; lewg dh igpku ds oxZ fu/kkZj.k ds fy, Hkkx 10.3.1 dh fof/k 
dk mi;ksx djsaA 

4- vki Hkkx 10.3.2 esa nh xbZ fof/k;ksa ds mi;ksx ds }kjk de ls de ,d 
O;qRiUUk cuk,aA 

5- cuks, x, O;qRiUUk dks lq[kk,a vkSj mldk xyukad rFkk uewus dk xyukad 
¼;fn og B¨l gS½ Kkr djsaA uewus vkSj O;qRiUUk ds xyukad ä fn, xbZ ;kSfxdksa 
ds lS)kafr xyukad eku ä ls rqyuk djds okLrfod ;kSfxd dh iq’Vh djsaA 
xyukad ä dh rqyuk ds  fy, ifjf”k’V A dk mi;ksx djsaA 

10.4.5    çs{k.k vkSj ifj.kke  

1. HkkSfrd ijh{k.k  

a) HkkSfrd voLFkk :   

b) jax %  

c) xa/k %   

d) Toyu ijh{k.k %  

fVIi.kh% ;g lq>krk gS fd vKkr ;kSfxd 'A' ,sjkseSfVd@,sfyQ+SfVd ;kSfxd gSA  

2. rRoksa dk fo'ys"k.k%  

3. foys;rk ijh{k.k  

H2O 5% NaOH 5% NaHCO3 5% HCI lkanz 
H2SO4 

visf{k oxZ 

      

4. pH i= ds lkFk ijh{k.k %  

5. çsf{kr xyukad@DoFkukad %   

6. oxZ fu/kkZj.k % 

 i½  veksfu;k fudkl ijh{k.k vkSj 

ii½  gkbMª‚DlSfed vEy ijh{k.kA 
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7. O;qRiUUk fojPkUk :  

 (i) p;fur O;qRiUu :   

  çsf{kr xyukad :   

 ¼ii½ p;fur O;qRiUu :  

  çsf{kr xyukad : 

8. lacaf/kr lS)kafr eku ls tk¡p  

laHkkfor 
;kSfxd   

ekud 
xyukad 

O;qRiUUk@ ekud 
xyukad 

Ukewus dk çsf{kr 
xyukad 

Ukewus ds O;qRiUUk 
çsf{kr xyukad 

     

9. vKkr ;kSfxd --------gSA  

10.       bl ;kSfxd dh lajpuk gS--------------- 

10.5    vKkr uewus dh igpkuu  

Kkr vfHky{kdh;  lewg ;kSfxd ds lkFk vPNk vH;kl gksus ds ckn] bl ikBîØe esa 
ppkZ fd, x, vfHky{kdh;  lewg dh Js.kh ls vKkr dkcZfud ;kSfxdksa ds uewus 
vius ijke”kZnkrk ls izkIr djsaA xq.kkRed ijh{k.k ds fy, uhps fn, x, pj.kksa dk 
ikyu dhft, :  

1.  HkkSfrd tk¡p 

 i)  HkkSfrd voLFkk 

 ii)  jax 

 iii)   xa/k 

 iv)  Toyu ijh{k.k  

2.  HkkSfrd fu;rkad % 

xyukad/DoFkukad 

3.  RkRo Kkr djuk % 

(N, S, gSykstu)  

4.  foys;rk ijh{k.k  

5.  vfHky{kdh; lewg ijh{k.k  

6.  O;qRiUUk cukuk  

 fn, x, ;kSfxd ds mi;qä O;qRiUu cuk,¡ vkSj muds xyukadksa Kkr djsaA 
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7.  lacaf/kr lS)kafr eku ls tk¡p 

vc rd çkIr dh xbZ tkudkjh ¼1-6½ dk iqLrdksa esa nh xbZ tkudkjh ds lkFk 
feyku djsaA 

8.  ;kSfxd dk lgh uke vkSj lajpuk fy[ksaA  

;kSfxd dh igpku ds fy, fofHkUu ç;ksxkRed pj.kksa dks O;ofLFkr rjhds ls fjdkMZ 
fd;k tk ldrk gSA ,slk 2&uS¶+Fk‚y dk mnkgj.k ysdj le{kk tk ldrk gS  

10.6   xq.kkRed fo'ys"k.k ds fy, ç;ksx'kkyk u¨Vcqd 

;gka ge dqN egRoiw.kZ fcanqvksa ij ppkZ djsaxs] ftUgsa dkcZfud ;kSfxdksa ds xq.kkRed 
fo'ys"k.k ds fy, ,d ç;ksx'kkyk uksV cqd rS;kj djrs le; /;ku esa j[kuk pkfg,A 
çR;sd ç;ksx ,d u, i`"B ij 'kq: gksuk pkfg,] ftlesa 'kh"kZ ij ,d 'kh"kZd vkSj 
ç;ksx la[;k gksuh pkfg,A xq.kkRed ç;ksx ds fy, ,d uewuk uksV cqd çk:i ;gka 
fn;k x;k gSA ;gka 2&usQ~FkkWy ¼2-naphthol½ dh igpku ,d mnkgj.k ds :i esa dh 
tk jgh gSA  

ç;ksx uacj ‘A' vKkr dkcZfud ;kSfxd dh igpku 

1. HkkSfrd tk¡p 

 i)  HkkSfrd voLFkk--------------------Bksl 

 ii½  jax---------------------------------lQ+sn 

 iii½  xaèk----------------------------------diM+ksa ds dhM+s ekjus dh xksfy;ksa ¼eksFk cky½  
  tSlh  

 iii½  Toyu ijh{k.k-------------------------çdk'keku] èkq,¡nkj Tokyk] dqN vo'ks"k  
  ugha  

2. HkkSfrd fu;rkad 

 izsf{kr xyukad :122-124°C 

3. RkRoksa dk fo'ys’k.k  

 N, S, Cl, Br, I % dksbZ ugha 

4. i)  foys;rk ijh{k.k 

H2O    tyh; NaOH      tyh; NaHCO3      HCl        lkanz H2SO4          visf{kr oxZ 

-  foys;             -                        -          foys;          ,sjkseSfVd QhukWy 

 

 ii) fyVel ls vfHkfØ;k -----------------------------------------------------Li"V ugha  
 Qhu‚y¶+Fksfyu---------------------------------------------------------{kkjdh; 

5. vfHky{kdh; lewg ijh{k.k 

 i) ,Ydksg‚yh FeCl3 ds lkFk … gjkA 

 fVIi.kh mijksä ijh{k.kksa us Qsuksfyd ;kSfxd dh mifLFkfr dk ladsr n'kkZrk 
gSA  
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6. O;qRiUUk cukuk  

 i)  p;fur O;qRiUUk............................ 3,5-csUtk+,sV 

  izsf{kr xyukad ................................. 208-210 °C 

  iqLrdksa esa xyukad ............................ 210°C 

 ii)  p;fur O;qRiUUk ........... usQ~fFky;wfjFksu 

  izsf{kr xyukad..................... 156-158°C 

  iqLrdksa esa xyukad.................. 157°C 

7. lacaf/kr lS)kafr eku ls tk¡p 

laHkkfor 
;kSfxd   

ekud 
xyukad 

O;qRiUUk@ ekud 
xyukad 

Ukewus dk çsf{kr 
xyukad 

Ukewus ds 
O;qRiUUk çsf{kr 
xyukad 

2&usQ~FkkWy 123°C 210 °C 

 

122-124°C 

 

156-158°C 

csUtk+,sV@ 
208-210 °C 

usQ~fFky;wfjFksu 

157°C  

   

7. ;g vKkr ;kSfxd 2&usQ~FkkWy gSA bl ;kSfxd dh lajpuk gS%  

OH

 

10.7   mÙkj 

cks/k ç'u  

1. a) izkFkfed ,sehu, b) rr̀h;d ,sehu, c) ek/;fed ,sehu 

2.    a) csthulYQksuSekbM, b) izkFkfed] ek/;fed] rr̀h;d 

 c) vkblkslk;ukbM d) izkFkfed  

3. a)  RNHCOC6H5+HCl 

 b)  RRNCOCH3 

 c)  R3NCH3l  

4. a)  i      b) ii 

5. a)  CH3CH2CH2NH2 
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b) 

 NH2  N  NCI
 +  -

 

c)   RNH2 

6. a)   csat+ksbd vEy( veksfu;k  

 b)  ,FksusekbM 
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ifjf'k"V A 

dkcZfud ;kSfxdksa vkSj muds O;qRiUuksa ds xyukadksa@DoFkukadksa ds fy, lkj.kh 
 

,sfYMgkbM vkSj muds O;qRiUUk 

 

Ø-
la- 

;kSfxd   lw= xyuka
d@   
DoFkuka
d *  

(°C) 

                     

      O;qRiUuksa ds xyukad@DoFkukad (°C) 

 

2,4- 

MkbukbVªksQsfuy 
gkbMªst+ksu 

  

 

lsehdkcZst+ksu 

 

v‚fDle 

1. Q‚eZsYMhgkbM  HCHO -21 166 169 vi?kVu ds lkFk  

2. ,slhV,sYMhgkbM  CH3CHO  20 168 169 47 

3. çksfiv‚u,sfYMgkbM CH3CH2CHO  49 150 89 40 

4. csatSfYMgkbM 
 CHO

 

179* 236 222 35 

5. lSfyfly,sfYMgkbM OH

 CHO

 

196* 252 vi?kfVr gks 
x;k 

231 63 

 

dhVksu vkSj muds O;qRiUUk 
 

 

Ø-
la- 

;kSfxd   lw= xyuka
d@   
DoFkuka
d *  

(°C) 

                     

O;qRiUuksa ds xyukad@DoFkukad (°C) 

 

2,4- 

MkbukbVªksQsfuy 
gkbMªst+ksu 

lsehdkcZst+ksu v‚fDle 

1. ,slhVksu  CH3COCH3 56 128 190 59 

2. ,fFkyesFkhy 
dhVksu 

CH3COC2H5 80 115 145  

3. ,slhVksQhuksu  
 COCH 3

 

202 240 199 60 

4. csUt+ksQhuksu 

 C

 O

 

48* 239 165 143 



 

 

BCHCL 136                                                                                   jlk;u ç;ksx'kkyk&III 

 

146 

 

 
QhukWy vkSj muds O;qRiUUk 

Ø-la- ;kSfxd   lw= xyukad@   
DoFkukad *  

(°C) 

                     

O;qRiUuksa ds 
xyukad@DoFkukad(°

C) 

 
 2,4- 

MkbukbVªks
Qsfuy 
gkbMªst+ksu 
  

 

1. QhukWy OH

 

182 146 133 

2. o-ØhlkWy 
CH3

 OH

 

191 138 142 

3. m-ØhlkWy 

CH3

OH

 

202 165 128 

4. p-ØhlkWy OH

CH3  

201 189 146 

5. fjlkflZu‚y 

OH

 OH

 

118* 201             206 
                         

   n~foizfrLFkkfir 

6. gkbMªksfDouksu ;k 
fDou‚y   

OH

OH  

171* 317 247 

7. ikbjksxSyksy  
OH

OH

 OH

 

132* 205  

8. 1&uS¶+Fk‚y OH

 

  95* 217 152 

9. 2&uS¶+Fk‚y OH

 

123* 210 157 
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dkcksZfDlfyd vEy vkSj muds O;qRiUUk 

 

10. o-ukbVªksQhu‚y 
 

 OH

NO2

 
 

  45* 155 113 

;kSfxd   lw= xyukad
@   
DoFkukad 
*  

(°C) 

                     

 O;qRiUuksa ds xyukad@DoFkukad (°C) 

 

,sekbM 

 

,sfuykbM p-VkWywMkbM 

 

QksfeZd vEy HCOOH 101 --- 50 53 

,slhfVd   vEy CH3COOH 118 82 114 147 

çksisuksbd vEy CH3CH2COOH 140 85 105 141 

vuMsdku‚bd  
vEy 

CH3(CH2)9COOH 26* 123 99 125 

v‚DlSfyd  vEy  
¼MkbgkbMªsV½ 

 COOH

 COOH
.2H2O

 

101* 419d 254 268 

flfVªd  vEy  
¼ty;ksftr½ 

 CH2COOH

 C(OH)COOH

 CH2COOH
 

100* 210 192 189 

VkVZfjd  vEy 
 CH(OH)COOH

 CH(OH)COOH  

169* 196d 246d -- 

lfDlfud vEy  CH2COOH

 CH2COOH
 

189* 260 230 255 

csat+ksbd vEy 
 COOH

 

121* 130 160 158 

lSfyflfyd vEy OH

 COOH

 

158* 139 135  



 

 

BCHCL 136                                                                                   jlk;u ç;ksx'kkyk&III 

 

148 

 

 

 

 

  

çkFkfed rFkk f}rh;d ,sehu vkSj muds O;qRiUu 

FkSfyd  vEy  COOH

 COOH  

210* 200 253 201 

;kSfxd   lw= xyuka
d@   
DoFkuka
d *  

(°C) 

                     

     O;qRiUuksa ds xyukad@DoFkukad (°C) 

 

csUt+ks,sV ihØsV VksywbZu&4&
lYQ+ksusV 

,slhVsV
&,sekbM 

çkFkfed ,sehu 

1-,sehuksçksisu CH3CH2CH2NH2 49 84 135 52 .... 

ऐ�नल�न 
 NH2

 

181 163 ... 103 114 

o&VksywMhu             

CH3

NH2

 

200 144 213 110 112 

m&VksywMhu             

CH3

NH2

 

203 125 200 114 66 

o&,sfuflMhu 
 OCH3 NH2

 

225 60 200 127 88 

o&QsusfVMhu             

NH2

NH2

 

229 104 ... 164 79 

p&VksywMhu  NH2

 CH3  

45* 158 181 118 154 

1&vehuksuS¶+Fksyhu  NH2

 

50* 161 163 157 160 
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R`krh;d 
,sehu 

vkSj muds O;qRiUu  

 

;kSfxd   lw= xyukad@   
DoFkukad *  

(°C) 

                      

O;qRiUuksa ds xyukad@DoFkukad (°C) 

 

fiØsV esFkvk;ksMkbM 

VªkbesfFky (CH3)3N 33 216 230 

VªkbesfFky (C2H5)3N 89 173 ... 

N,N-MkbesfFky 
csafty,sehu 

 CH2N(CH3)2

 

184 93 179 

N,N- 
MkbesfFky&,sfuyhu 

 N(CH3)2

 

193 164 228 

N,N-MkbesfFky-o-

VksywMhu  

 

N(CH3)2

 CH3

 

185 122 210 

 

                         ukbVªks ;kSfxd  
 

;kSfxd   lw= DoFkukad@DoFkukad *(°C) 

                      

1&ukbVªksçksisu CH3CH2CH2NO2 131 

ukbVªkscsat+hu 
 NO2

 

211 

2&vehuksuS¶+Fksyhu NH2

 

113* 162 195 133 134 

f}rh;d ,sehu 

Mkb (C2H5)NH 56 42 155 60 ... 

N&esfFky 
 NHCH 3

 

193 63 145 95 .... 

MkbQsfuy 
 NH

 

54* 180 182 142 .... 
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o&ukbVªkstoluene CH3

 NO2

 

222 

p&ukbVªksVksywbZu 
 NO2 H3C

 

54* 

m&MkbukbVªkscsat+hu 

 NO2

 NO2

 

90* 

ukbVªksuS¶Fksyhu  NO2

 

61* 

o-ukbVªksQhukWy   

 OH

NO2

 

45* 

,sekbM  
 

;kSfxd   lw= DoFkukad@DoFkukad *(°C) 

                      

,slhV,sekbM CH3CH2CH2NO2 82 

ikfeV,sekbM CH3(CH2)14CONH2 106 

csat+,sekbM 
 CONH 2

 

129 

N&esfFky;wfj;k CH3NHCONH2 102 

;wfj;k NH2CONH2 132 

FkSysekbM  CO

 CO

 NH  

 

238 
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ç;ksx11 

vipk;d vkSj vuvipk;d  
'kdZjkvksa ds chp varj 

Á;¨x dh :ijs[kk 

11-1 izLrkouk  

mÌs'; 

11-2 fl)kar 

11-3 vko';drk,a 

11-4 dk;Zfof/k 

11-5 izs{k.k   

11-6 ifj.kke 

11-1  çLrkouk  

BCHCT-135 ikB~;Øe esa vkius dkcksZgkbMªsV ds jlk;u ds ckjs esa i<+ j[kk gksxkA 
tSlk fd vki tkurs gksaxs dkcksZgkbMªsV dkcZu] gkbMªkstu vkSj vkWDlhtu ds ;kSfxd 
gSaA bldk lkekU; lw= Cn(H2O)n ;k Cn(H2O)n-1 gSA ;s lw= n”kkZrs gSa fd ;s dkcZu 
ds gkbMªsV gSaA blh dkj.k ls igys jlk;uKksa us bldk lkekU; uke dkcksZgkbMªsV 
fn;k FkkA tSlk fd vki igys gh dkcksZgkbMªsVksa ds ckjs esa i<+ pqds gSa] vke rkSj ij 
dkcksZgkbMªsV 'kdZjk dgykrs gSa] bUgsa lSdsjkbM ls Hkh tkuk tkrk gSA bl iz;ksx esa 
vipk;d vkSj vuipk;d “kdZjkvksa ds chp varj LFkkfir djus ds fy, dqN ijh{k.k 
djsaxsA 

mÌs'; 

bl iz;ksx ds v/;;u vkSj fu"iknu ds ckn  

 eksukslSdsjkbM] vksfyxkslSdsjkbM vkSj ikWfylSdsjkbM dks ifjHkk"kk ns ldsaxs; 

  vipk;d vkSj vuvipk;d ds chp varj djus okys fofHkUu izdkj ds 
 xq.kkRed ijh{k.k ds jlk;u dh O;k[;k dj ldsaxs; vkSj  

 vipk;d vkSj vuvipk;d “kdZjkvksa ds varj ds fy, fofHkUu ijh{k.k tSls 
 fd Qsfyax] csusfMDV vkSj ckQksZM ijh{k.k dj ldsaxsA  
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11-2  fl)kar  

iz;ksx ds fooj.k esa tkus ls igys ge dqN egRoiw.kZ fcUnqvksa ij iqu% fopkj djrs gSaA 
okLro esa dkcksZgkbMªsV ikWfygkbMªkWDlh ,sYMhgkbM vkSj ikWfygkbMªkWDlh dhVksu gksrs gaSA 
vr% ;g Øe”k% ,sYMksl vkSj dhVksl ls Hkh mYysf[kr djrs gSaA tSlk fd vkius 
dkcksZgkbMªsVksa ds ckjs esa igys ds ikB~;Øe esa v/;;u fd;k Fkk] dkcksZgkbMªsVksa dks 
vk.kfod bdkb;ksa ds vk/kkj ij rhu izeq[k oxksZa esa oxhZdr̀ fd;k tk ldrk gSA 
eksukslSdsjkbM os dkcksZgkbMªsV gksrs gSa ftUgsa ty vi?kVu }kjk NksVh bdkb;ksa esa 
foHkDr ugha fd;k tk ldrk gSA buesa 3 ls 7 rd dkcZu gks ldrs gSaA budss eq[; 
mnkgj.k Xywdksl vkSj ÝDVksl gSaA vksfyx®lSdsjkbMksa ds ty vi?kVu ls 2&6 
eksukslSdsjkbM bdkb;ka izkIr gksrh gSa vkSj izkIr gksus okyh eksukslSdsjkbM bdkb;ksa dh 
la[;k ds vuqlkj mUgsa MkblSdsjkbM] VªkblSdsjkbM vkfn ukeksa ls tkuk tkrk gSA 
budss eq[; mnkgj.k lwØksl] ySDVksl vkSj eksYVksV gaSA ikWfylSdsjkbMksa ds ty 
vi?kVu ls N ls vf/kd eksukslSdsjkbM bdkb;ka izkIr gksrh gSA buds eq[; mnkgj.k 
LVklZ vkSj lsyqyksl gSaA  

N% dkcZu okys eksukslSdsjkbM tSls fd Xywdksl esa gkbMªkWfDly lewg vkSj dkcksZfud 
lewg var% v.kqd vfHkfØ;k ls pØh; gseh,slhfVy  cukrs gSaA vfHkfØ;k djus okys 
dkcksZfDly lewg ds dkcZu dks ,suksejh dkcZu ¼anomeric carbon½dgrs gSaA bl 
dkcZu ij nks vfHkfØ;k f=foe leko;o lEHko gS vFkkZr vYQk (-)  vkSj chVk (β-)A  
bu leko;oksa dks ,uksej ¼anomer½ dgrs gSaA vpØh; :Ik ds }kjk ;s 
varj&:ikarj.k gks ldrs bl izfØ;k dks /kzo.k ?kw.kZu ¼mutaration½ dgrs gSaA ¼ns[ksa         
fp= 11.1½ tyh; foy;u esa lE; voLFkk esa 36% α&,suksej 64% β&,suksej vkSj 
(0.02%) vpØh; :Ik esa gksrs gaSA Xywdksl ds leku ÝDVksl pØh; gSehdhVSy cukrs 
gSaA  

OH

O

H OH

OH H

H OH

H OH

O

OH

H
H

OH

H

H

OH OH

H

OH

-D-Gulopyranose

b-D-Gulopyranose

O

OH

H
H

OH

H

H

OH OH

H

OH

O

OHOH

H
H

OH

OH

HH
H

OH

O

OH
OH

H
H

OH

OH H

H
H

OH

Hawrth Presentation Chair presentation

D-Glucose

anomaric carbon

fp= 11.1: Xywdksl ds ,uksej 

dkcksZgkbMªsVksa dk xq.kkRed vfHkfu/kkZj.k futZfyr vEy (H2SO4) vkSj QhukWy ds lkFk 
la?kuu vfHkfØ;k }kj dj ldrs gSaA blesa lEefyr eksfy”k ijh{k.k] lsfyokukW; 
ijh{k.k gSaA bu ijh{k.k®a dk mi;®x dkcksZgkbMªsV vkSj vdkcksZgkbMªsV ds varj ds fy,] 

,su    ,suksejh dkcZu 

,su    -D-Xywdksikbjsu¨l 

,su    -D-Xywdksikbjsu¨l 

su    gkWoFkZ çLrqfr                  dqlhZ çLrqfr   

,su    -D-Xywdksl 
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,sYMksl vkSj dhVksl varj ds fy,] isUVksl vkSj gSDlksl ds varj ds fy, djrs gSaA 
nwljs oxZ ds vfHkdkjd vkWDlhdkjd vfHkdeZd gSa] tSls fd dkWij(II) vk;uksa dk 
foy;uA bl iz;ksx esa ge dkcksZgkbMªsVksa dh dkWij(II) vk;uksa ls cus vfHkdeZdksa dh 
vkWDlhdj.k vfHkfØ;kvksa ij /;ku nsaxsA bl oxZ esa rhu lkekU; vfHkdeZd gSa% Qsfyax] 
csusfMDV vkSj ckQksMZ vfHkdeZdA ;s vfHkdeZd ,d e`nq vkWDlhdkjd gksrs gSaA bu 
vfHkdeZdksa esa mifLFkr dkWij(II) vk;u dqN dkcksZgkbMªsVksa dk vkWDlhdj.k dj vEyksa 
esa ifjofrZr dj nsrs gSaA {kkjh; dkWij(II) vk;u (Cu2+) vklkuh ls eksukslSdsjkbMksa vkSj 
MkblSdsjkbMksaa dk vkWDlhdj.k dj nsrk gSA lkFk gh dkWij vk;u(II) (Cu2+) dks 
dkWij(I) vk;u (Cu+) esa vip;u dj nsrk gSA bl vfHkfØ;k ds ifjorZu dks xgjs 
uhys jax ds yky Hkwjs ;k bZaV ds leku yky jax esa cnyko ls igpku ysrs gSaA  

vipk;d vkSj vuvipk;d 'kdZjk 

dksbZ Hkh “kdZjk tks vkWDlhdj.k djus esa l{ke gSa vkSj vkWDlhdkjd tSls fd dkWij(II) 

vk;u (Cu2+) dks dkWij(I)  vk;u (Cu+) esa vip;u djrh gS] vipk;d “kdZjk 
dgykrh gSA tks “kdZjk vkWDlhdkjd dk mip;u ugha dj ikrh gS] vuvipk;d 
“kdZjk dgykrh gSA lHkh eksukslSdsjkbM vipk;d “kdZjk gSaA buesa vfHkfØ;k”khy 
dkcksZfuy ,sYMhgkbM ;k pØh; gseh,slhVSy ds :Ik esa gksrk gSA ,suksejh dkcZu dh 
mifLFkfr ls Hkh ge vipk;d vkSj vuvipk;d “kdZjkvksa ds chp vUrj dj ldrs 
gSaA ;fn fdlh “kdZjk esa ,suksejh dkcZu dh vkWDlhtu fdlh vkSj lewg ls ugha tqM+h 
gS og “kdZjk vklkuh ls ,sYMksl esa ifjofrZr gks tkrh gS vkSj ,d vipk;d 
vfHkdeZd dh Hkkafr vfHkfØ;k dj ldrh gS vkSj bl izdkj dh “kdZjk dks vipk;d 
“kdZjk dgk tkrk gSA  

lHkh eksukslSdsjkbM vipk;d “kdZjk gS D;ksafd muesa lØh; dkcksZfuy lewg 
¼,YMhgkbM lewg½ ;k gseh,slhVSy gksrk gSA dqN MkblSdsjkbM ftuesa eqDr ;k pØh; 
gseh,sVSy dkcksZfuy gksrk gS os Hkh vipk;d “kdZjk gksrs gSa tSls fd ysDVkslA dqN 
MkblSdsjkbM tSls fd lwØksl vuvipk;d “kdZjk gSA ;g dkWij(II) ds foy;u ds 
lkFk vfHkfØ;k ugha djrk gSA 

Xywdksl ds cM+s cgqyd tSls fd LVkpZ] vipk;d “kdZjk ugha gksrs gS D;ksafd 
gseh,slhVSy lewg ds lkanzrk cgqr de gksrh gSA vipk;d vkSj vuvipk;d “kdZjkvksa 
ds bl laf{kIr fooj.k ds Ik'pkr vHkhdeZdksa vkSj ijh{k.kksa dh ppkZ djsaxs ftUgsa 
vipk;d vkSj vuvipk;d “kdZjkvksa ds chp vaRkj LFkkfir djus ds fy, iz;ksx esa 
ykrs gSaA  

O

OH

H
H

OH

H

H

OH OH

H

OH

OH

O

H OH

OH H

H OH

H OH

Free anomeric carbon

Reducing sugar  

vipk;d “kdZjk 'kdZjk 
ds ekeys esa {kkj dh 
mifLFkfr fo'ks"k :i ls 
mPp ih,p vkSj rkieku  
bZukWyhdj.k dk dkj.k 
curh gSA ;g v‚Dlhdj.k 
vfHkfØ;kvksa dh vEyh; 
ih,p dh rqyuk esa  
laosnu'khyrk  d® vf?kd 
dj nsrk gSA blfy, ;s 
'kdZjk  dqN gYds 
v‚Dlhdkjd tSls rkack¼II½ 
vk;u vkSj Ag+ vk;u 
dk vipk;u  djus esa 
l{ke gksrs gSaA vipk;d 
'kdZjk  dk vuvipk;d  
ds chp varj djus ds 
fy, bl Js.kh ds 
vf/kdka'k ç;qä vfHkdeZd 
Qsfyax ijh{k.k vkSj 
csusfMDV ijh{k.k gSaA 
ckjQks,M ds ijh{k.k esa 
gYds vEyh; fLFkfr dk 
mi;ksx fd;k tkrk gS 
¼rkack¼II½ ,slhVsV vkSj 
,sflfVd vEy½ D;ksafd 
bldh otg ls ;g 
csusMsV~l vfHkdeZd dh 
rqyuk esa de 
vfHkfØ;k'khy gSA 

,su    eqDr ,suksejh dkcZu 

        vipk;d “kdZjk 
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OH

H

OH

H

Qsfyax vkSj csusfMDV ijh{k.k

nksuksa Qsfyax vkSj csusfMDV ijh{k.k vipk;d vkSj vuvipk;d “kdZjkvksa esa 
fy, iz;ksx esa ykrs gSaA bu ijh{k.kksa esaa dkWij
vk;u] Cu

ifjofrZr gks tkrh gSA 

C

H

R

dkWij(I) vkWDlkbM dk bZaV ds leku yky jax dh mifLFkfr vipk;d “kdZjk dh 
iqf’V djrh gSA vuvipk;d “kdZjk bu vfHkdeZdksa ls vfHkfØ;k ugha djrh gS

dkWij(II) vk;u dh foys;rk dks c<+kus ds fy, vkSj dkWij
gkbMªkWDlkbM ds vi{ksi dks 
djrs gSaA Qsfyax 
djrs gSaA  

Qsfyax foy;u 
Qsfyax A vkSj Qsfyax 
jax dk tyh; foy;u gS vkSj Qsfyax 
izcy {kkjd 

Qsfyax A & B 

fcLVkVªsZVksD;wizsV 
vk;u dkWij ds lkFk ladqyu ls 
okys Cu(OH)

 

Bistartratocuprate 
(II)complex 

dhVksl “kdZjk vipk;d 
“kdZjk gks ldrh gSA 
vfHkfØ;k voLFkk esa 
dhVksl iqufoZU;kl 
vfHkfØ;k ls ,sYMksl esa 
ifjofrZr gks tkrs gSa tks 
fd vkWDlhdkjd 
vfHkdeZd tSls fd 
csusfMDV ;k Qsfyax dk 
vip;u dj ldrs gSaA 

R C C H

O OH

H

R C C H

OH O

H

-Hydroxyketone -Hyroxyaldehyde

 

        fcLVkVªsZVksD;wizsV ladqy 

 

O
OH

O

O
HH

O

H

H

OH OH

H

OH

H

H

H

OH

OH

OH

Sucrose
Non reducing sugar

Free anomeric carbonO

H
H

H

OH OH

H

OH

O

O

OH

H
H

H

H

OH OH

H

OH

Lactose
Reducing sugar

Qsfyax vkSj csusfMDV ijh{k.k 

nksuksa Qsfyax vkSj csusfMDV ijh{k.k vipk;d vkSj vuvipk;d “kdZjkvksa esa 
fy, iz;ksx esa ykrs gSaA bu ijh{k.kksa esaa dkWij(II) vk;u] Cu

Cu+  esaa gksrk gS vkSj vipk;d “kdZjk vkWDlhdj.k ls dkcksZfDlfyd vEy esa 
ifjofrZr gks tkrh gSA  

C

O

R

+ 2 Cu
2+

+ 2 H2O +
C

OOH

R

vkWDlkbM dk bZaV ds leku yky jax dh mifLFkfr vipk;d “kdZjk dh 
iqf’V djrh gSA vuvipk;d “kdZjk bu vfHkdeZdksa ls vfHkfØ;k ugha djrh gS

vk;u dh foys;rk dks c<+kus ds fy, vkSj dkWij(II) 

gkbMªkWDlkbM ds vi{ksi dks jksdus ds fy, nksuksa vfHkdeZdksa
djrs gSaA Qsfyax foy;u ds fy, VksVZªsV vkSj csusfMDV foy;u ds fy, flV

 

Qsfyax foy;u dks iz;ksx”kkyk esa rktk cukrs gSaA ;g nks vyx foy;u ls curk gSA 
vkSj Qsfyax B, Qsfyax A dkWij lYQsV isVkgkbMªsV 

jax dk tyh; foy;u gS vkSj Qsfyax B iksVSf'k;e lksfM;e VkVªs
izcy {kkjd (NaOH/KOH) dk tyh; foy;u gksrk gSA  

A & B ds feJ.k esa VkVZªsV vk;u Cu2+ vk;uksa ls fdysV djrs gSa vkSj 
VksD;wizsV ladqy cukrs gSa] tSls fd ekftZu esa fp= }kjk n”kkZ;k x;k gSA VkV

vk;u dkWij ds lkFk ladqyu ls CuSO4 5H2O vkSj NaOH 

Cu(OH)2 ds vi{ksi dks cuus dks jksdrk gSA  

     lwØksl 
      vuvipk;d “kdZjk 

         ysDVksl vipk;d “kdZjk 

,su    

,su    ,suksejh dkcZu eqDr ugha 

jlk;u ç;ksx'kkyk-III 

Free anomeric carbon

 

nksuksa Qsfyax vkSj csusfMDV ijh{k.k vipk;d vkSj vuvipk;d “kdZjkvksa esa vaRkj ds 
Cu2+  dk vip;u dkWij(I) 

esaa gksrk gS vkSj vipk;d “kdZjk vkWDlhdj.k ls dkcksZfDlfyd vEy esa 

4 H
+

+Cu2O+

O

 

vkWDlkbM dk bZaV ds leku yky jax dh mifLFkfr vipk;d “kdZjk dh 
iqf’V djrh gSA vuvipk;d “kdZjk bu vfHkdeZdksa ls vfHkfØ;k ugha djrh gSaA  

(II) vk;u dks dkWij 
ksa vfHkdeZdksa esa ladqyu deZd iz;ksx 

vkSj csusfMDV foy;u ds fy, flVZªsV iz;qDr 

iz;ksx”kkyk esa rktk cukrs gSaA ;g nks vyx foy;u ls curk gSA 
dkWij lYQsV isVkgkbMªsV (CuSO4 5H2O) dk uhys 

iksVSf'k;e lksfM;e VkVªsZV ¼jks”ksy yo.k½ vkSj 

vk;uksa ls fdysV djrs gSa vkSj 
tSls fd ekftZu esa fp= }kjk n”kkZ;k x;k gSA VkVZªsV 

NaOH ds vfHkfØ;k ls cuus 

,su    eqDr ,suksejh dkcZu 
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,sYMksl “kdZjk vkSj dkWij(II) vk;uksa ds chp vfHkfØ;k dks fuEu izdkj ls fy[k ldrs 
gSa %  

C

OH

R

+ + 5 OH
-

Cu2O+
C

O
-
O

R

Brick-red pptReducing sugar

2Cu
2+

(in complex)

Fehling's solution
(blue colour)

3 H2O+

csusfMDV foy;u ,d pednkj uhys jax dk foy;u gS ftls dkWij lYQsV             
(CuSO4 5H2O), lksfM;e flVZªsV vkSj lksfM;e dkcksZusV ds vklqr ty esa ?kksydj 
cukrs gSaA flVZªsV dkWij(II) vk;uksa dks vf/kd LFkkf;Ro iznku djrk gS ,sYMksl “kdZjk 
vkSj csusfMDV foy;u dh chp gksus oky vfHkfØ;k dks fuEu izdkj ls fy[k ldrs gSaA  

C

OH

R

+ + 3 H2O+Cu2O+
C

O
-
O

R Brick-red ppt

Reducing sugar

2 Cu2+

Benedict's reagent
(blue colour)

5 OH
-

 

ckQksZM vfHkdeZd  

ckQksZM vfHkdeZd ,sFksuksbd vEy ¼,slhfVd vEy½ dk vkSj dkWij ,slhVsV dk feJ.k 
gSA bl vfHkdeZd dk mi;ksx Hkh vipk;d “kdZjk vkSj vuvipk;d “kdZjk  ds chp 
varj LFkkfir djus ds fy, djrs gSa] ysfdu blds vf/kd lqxzkgh gksus ds dkj.k bls 
eksukslSdsjkbM vkSj MkblSdsjkbM ds chp varj LFkkfir djus ds fy, Hkh dj ldrs 
gSaA MkblSdsjkbM dh rqyuk ls eksukslSdsjkbM ds lkFk ckQksZM vfHkdeZd vf/kd rhozrk 
ls vfHkfØ;k djrk gSA yky jax ds cuus dh nj ls eksukslSdsjkbM vkSj MkblSdsjkbM 
ds chp varj fd;k tk ldrk gSA dqy vfHkfØ;k ds fuEu izdkj ls O;Dr dj ldrs 
gSaA  

C

OH

R

+ + 2 H2O 4 H
+

+Cu2O+
C

OOH

R Brick-red ppt

Reducing sugar

2 Cu
2+

Barfoed's reagent
(blue colour)

 

11-3  vko';drk,¡  
midj.k  jklk;fud inkFkZ 

ij[kufy;ka             

ty ckFk ;k chdj 500 cm3 

ij[kuyh LVsaM 

ij[kuyh gksYMj 

6 

1 

1 

2 

Qsfyax foy;u A vkSj B  

csusfMDV foy;u 

ckQksZM foy;u 
“kdZjk % Xywdksl] ÝDVksl ySDVksl] 
ekYVksl] lwØksl] LVkpZ  

        vipk;d “kdZjk 
ckQksZM vfHkdeZd  

        yky jax 

        vipk;d “kdZjk 
    csusfMDV foy;u 

            uhyk jax 

        bZaV ds leku yky jax 

        bZaV ds leku yky jax         vipk;d “kdZjk 
    Qsfyax foy;u 

           uhyk jax 
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fn, x;s foy;u  

Qsfyax foy;u  

Qsfyax foy;u A % bls 7 g dkWij(II) lYQsV isVkgkbMªsV CuSO4 . 7H2O dks 100 cm3 

ty esa ?kksydj izkIr fd;k tk ldrk gSA  

Qsfyax foy;u B % bls 35 g lksfM;e iksVsf”k;e VkVZªsV vkSj 10 g NaOH dks 100 

cm3 ty esa ?kksydj izkIr fd;k tk ldrk gSA    

csusfMDV foy;u 

bls 10 g futZfy; lksfM;e dkcksZusV 17 g lksfM;e flVªsZV vkSj 1.7 g dkWij(II) lYQsV 
isVkgkbMªsV ¼Cu2SO4.5H2O)  dks 100 cm3 ty esa ?kksydj izkIr dj ldrs gSaA  

ckQksZM foy;u  

bls 13.3 g dkWij ,slhVsV esa 200 cm3 vklqr ty esa ?kksydj rFkk 1.8 cm  XyS'ky 
,sflfVd vEy feydj cuk ldrs gSaA  

5% “kdZjk foy;u ¼Xywdksl] ÝDVksl] ySDVksl] ekYVksl] lwØksl vkSj LVkpZ½ 5 g 

izR;sd “kdZjk ysdj 100 cm3 ty esa ?kksydj cuk ldrs gSaA  

11-4  dk;Zfof/k  

Qsfyax ijh{k.k ds fy, dk;Zfof/k  

1- ,d “kq’d ij[kuyh esa 1cm3 ijh{k.k foy;u ysrs gSaA  

2- ,d vU; ij[kuyh esa 1cm3  vklqr ty ysrs gSaA bls ,d fu;a=.k iz;ksx ds rkSj 
ij rqyuk ds fy, djrs gSaA 

3- 2 cm3 izR;sd Qsfyax foy;u A & B ,d ij[kuyh esa ysrs gSa vkSj bl feJ.k dk 
2 cm “kdZjk ds uewus esa vkSj 2 cm3 vklqr ty esa feykrs gSaA 

4- nksuksa ijh{k.k foy;u vkSj vklqr ty dh ij[kufy;ksa dks ij[kuyh gksYMj dh 
enn ls mcyrs ty okys ty ckFk esa 3 ls 5 feuV ds fy, j[krs gSaA  

5- ij[kufy;ksa esa yky Hkwjs ;k bZaV ds leku yky jax cuus ij /;ku nsrs gSaA 

6- jax ifjorZu ds ijh{k.k dks Ás{k.k lkj.kh I esa fy[ksaA 

7- bl izfØ;k dks vkSj nwljs “kdZjkvksa ds foy;u vkSj vKkr “kdZjk ds foy;u ds 
fy, nksgjk,aA 

csusfMDV Ikjh{k.k ds fy, dk;Zfof/k 

1- ,d “kq’d ij[kuyh esa 1cm3 ijh{k.k foy;u ysrs gSaA  

2- ,d vU; ij[kuyh esa 1cm3  vklqr ty ysrs gSaA bls ,d fu;a=.k iz;ksx ds rkSj 
ij rqyuk ds fy, djrs gSaA 

Control
No read ppt.

Reducing sugar
redishbrown ppt.

 

Control
No read ppt.

Reducing sugar
redishbrown ppt.

 

              fu;a=.k iz;ksx   iz;ksx   

              fu;a=.k iz;ksx    iz;ksx   
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3- nksuksa ij[kufy;ksa esa 2 cm3 csusfMDV foy;u feykrs gSaA 

4- ijh{k.k foy;u vkSj vklqr ty dh nksuksa ij[kufy;ksa dks ij[kuyh gksYMj dh 
enn ls mcyrs ty okys ty ckFk esa 3 ls 5 feuV ds fy, j[krs gSaA  

5- ij[kufy;ksa esa yky Hkwjs ;k bZaV ds leku yky jax cuus ij /;ku nsrs gSaA 

6- jax ifjorZu ds ijh{k.k dks Ás{k.k lkj.kh II esa fy[ksaA 

7- bl izfØ;k dks vkSj nwljs “kdZjkvksa ds foy;u vkSj vKkr “kdZjk ds foy;u ds 
fy, nksgjk,aA 

ckQsZM ijh{k.k ds fy, dk;Zfof/k 

1- ,d “kq’d ij[kuyh esa 1cm3 ijh{k.k foy;u ysrs gSaA  

2- ,d vU; ij[kuyh esa 1cm3  vklqr ty ysrs gSaA bls ,d fu;a=.k iz;ksx ds rkSj 
ij rqyuk ds fy, djrs gSaA 

3- nksuksa ij[kufy;ksa esa 2 cm3 ckQsZM foy;u feykrs gSaA 

4- ijh{k.k foy;u vkSj vklqr ty dh nksuksa ij[kufy;ksa dks ij[kuyh gksYMj dh 
enn ls mcyrs ty okys ty ckFk esa j[krs gSaA  

5- ;g tkapus ds fy, fd D;k yky jax dk vi{ksi dks curk gSa ;k ugha] ty ckFk 
ls fu;fer :i ls VsLV Vîwc dks gVk dj ns[ksaA ty ckFk esa ckj&ckj VsLV 
Vîwc okil MkysaA yky jax fodflr cuus esa yxus okys le; ij /;ku nsaA 

6- jax ifjorZu ds yxus okys le; dks Ás{k.k lkj.kh III esa fy[ksaA 

7- bl izfØ;k dks vkSj nwljs “kdZjkvksa ds foy;u vkSj vKkr “kdZjk ds foy;u ds 
fy, nksgjk,aA 

11-5  Ás{k.k 
Ás{k.k lkj.kh&I 

         inkFkZ ijh{k.k feJ.k dk jax fu’d’kZ% vip;u@vipk;d 
“kdZjk 

1 fu;a=.k uhyk -- 

2 Xywdksl   

3 ÝDVksl   

4 ekYVksl   

5 lwØksl   

6 ysDVksl   

7 LVkpZ foy;u   

8 vKkr   

“kdZjk ds foy;u dh 
rqyuk esa] ckQsZM  
vfHkdeZd dks vf/kd 
ek=k esa feyk;k tkuk 
pkfg,A ;g vPNh 
çfrfØ;k lqfuf'pr djrk 
gS vkSj ,d ldkjkRed 
ifj.kke vf/kd ns[kus 
;ksX; gksxkA 

le; dk /;ku j[kuk 
cgqr vko';d gSA 
lqfuf'pr djsa fd ijh{k.k 
djrs le; vkids ikl 
,d fMftVy LV‚i ?kM+h 
g¨A le; bl ijh{k.k esa 
lc dqN gS vkSj ;fn 
le; dk /;ku ugha j[kk 
x;k rks vki viuk ç;ksx 
[kks ldrs gSaA çfØ;k esa 
of.kZr lVhd le; ds 
vuqlkj foy;u mcyus 
nsaA 

Control
No read ppt.

Reducing sugar 
red ppt.

Faster: monoseccharide
Slower: Diseccharide

              fu;a=.k iz;ksx     iz;ksx   
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Ás{k.k lkj.kh&II 

         inkFkZ ijh{k.k feJ.k dk jax fu’d’kZ% vip;u@vipk;d 
“kdZjk 

1 fu;a=.k   

2 Xywdksl   

3 ÝDVksl   

4 ekYVksl   

5 lwØksl   

6 ysDVksl   

7 LVkpZ foy;u   

8 vKkr   

Ás{k.k lkj.kh&III 

inkFkZ ijh{k.k feJ.k 
dk jax 

fu’d’kZ %  
vip;u /vipk;d “kdZjk 

fu’d’kZ %  
eksukslSdsjkb/MkblSdsjkbM 

1 fu;af=r fu;a=.k   

2 Xywdksl    

3 ÝDVksl    

4 ekYVksl    

5 lwØksl    

6 ysDVksl    

7 vKkr    

 
11-6  ifj.kke 

vKkr dkcksZgkbMªsV dh igpku% 

ijh{k.k vfHkdeZd 

izs{k.k         fu’d’kZ 

1. Qsfyax foy;u:   ____________  ___________ 

 

2. csusfMDV foy;u  ____________  ___________ 

 

3. ckQksZM foy;u  ____________  ___________ 
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ç;ksx12 

QkWfeZyhdj.k fof/k ls Xykbflu               
ds foy; dh laknzrk dk vkdyu  

 Á;¨x dh :ijs[kk 

12-1 çLRkkouk 

 mÌs';   

12.2 dkcZfud ;kSfxdksa ds fo'ys’k.k 
ij ,d n`f’V   

12.3 fl)kar 

12.4 vko”;drk,¡ 

12.5 fØ;kfof/k 

12.6 izs{k.k  

12.7 ifjdyu 

12.8 ifj.kke 

12-1  çLrkouk  

BCHCL-132 vkSj BCHCL-134   ikB~;Øekssa esa vkidk ifjp; fo”ys’k.kkRed vkSj 
ek=kRed fo”ys’k.k dh fofHkUUk rduhdksa djk;k x;k FkkA mueas geusa ek=kRed 
fo”ys’k.k esa iz;qDr fofHkUu fof/k;ksa dk mYys[k fd;k FkkA mnkgj.k ds fy, HkkjkRed 
fof/k;ksa eas inkFkZ ds Hkkj dh eki dh tkrh gS] vuqekiuh fof/k;ksa esa vk;ru dh eki 
dh tkrh gS] vkSj HkkSrjklk;fud ¼;a=h;½ fof/k;k¡] fdlh HkkSfrd vFkok jklk;fud 
xq.k/keZ dh eki ij vk/kkfjr gksrh gSA bl iz;ksx esa ge vuqekiuh fof/k dk mi;ksx] 
dkcZfud ek=kRed fo”ys’k.k ds fy, djsaxsA bl iz;ksx ds Hkkx 12.2 loZizFke 
dkcZfud fo”ys’k.k ij n`f’Vikr fd;k tk,xkA blls vkidks vUnkt gksxk fd 
dkcZfud ek=kRed fo”ys’k.k] dkcZfud fo”ys’k.k esa fdl izdkj mi;ksxh gSaA blds 
ckn vkidk ifjp; okLrfod iz;ksx ls fd;k tk,xk ftlesa Xykbflu ds vkdyu ds 
fy, vki QkWfeZyhdj.k fof/k;ksa dk mi;ksx djsaxsA  

mÌs'; 

bl ç;ksx dks djus ds ckn] vki 

 dkcZfud fo”ys’k.k esa dkcZfud ek=kRed fo”ys’k.k ds egRo ij izdk”k Mky 
ldsaxs;  

 fn, x, fdlh uewus esa Xykbfll dh ek=k dk fu/kkZj.k dj ldsaxs; vkSj 

 QkWfeZyhdj.k vfHkfØ;k dk mYys[k dj ldsaxs vkSj ekud {kkj dk mi;ksx 
dj vEYk&{kkjd vuqekiu dj ldsaxsA 
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12.2   dkcZfud ;kSfxdksa ds fo'ys"k.k ij ,d n`f"V  

dkcZfud ;kSfxdksa ds v/;;u esa iz;qDr fof/k;ksa dh :ijs[kk bl izdkj gS % 

1- i`FkDdj.k vkSj “kks/ku 

fdlh dkcZfud ;kSfxdksa ds xq.k/keZ vkSj lajpuk Kkr djus ls igys ;g vko”;d gS 
fd ;kSfxd “kq) gksA i`FkDdj.k vkSj “kks/ku dh lkekU; fof/k;ka bl izdkj gSaA 

1- fu’d’kZ.k  

2- fØLVyhdj.k  

3- Å/oZikru 

4- vklou 

5- o.kZys[ku 

“kq)rk Kkr djus ds vusd ijh{k.k gSA Bksl inkFkksZa ds fy, lokZf/kd iz;qDr ijh{k.k 
xyukad vkSj nzoksa d fy, DoFkukad gSA vktdy “kq)rk ds ijh{k.k ds fy, vojDr 
LisDVªe (IR) dk mi;ksx fd;k tkrk gSA lHkh ekeyksa esa “kks/ku izØe dks rc rd 
nksgjk;k tkrk gS tc rd HkkSfrd vFkok LisDVªe vifjofrZr u gks tk,aA dkcZfud 
;kSfxdksa ds i`FkDdj.k] “kks/ku vkSj “kq)rk ds ijh{k.k dh fof/k;ksa dk mYys[k jlk;u 
iz;ksx”kkyk II (BCHCL-134)   ds vUrxZr fd;k x;k gSA 

“kq) dkcZfud ;kSfxd izkIr djus ds ckn vxyk dk;Z ;kSfxd dh lajpuk dk 
vfHkfu/kkZj.k vkSj vfHky{k.ku djuk gSA bls dkcZfud xq.kkRed fo”ys’k.k vkSj 
dkcZfud ek=kRed fo”ys’k.k }kjk fd;k tk ldrk gSA  

2- dkcZfud xq.kkRed fo”ys’k.k 

Xkq.kkRed fo”ys’.k }kjk ukbVªkstu] lYQj vFkok gSykstu rRoksa dh vkSj –OH, >CO, 

–COOH, –NH2 vkfn vfHky{kd lewgksa dh mifLFkfr dk irk yxrk gSa ;g izØe 
fuEufyf[kr pj.kksa esa gksrk gSA 

i) HkkSfrd ijh{k.k 

ii) rRo fo”ys’k.k 

iii) foys;rk ijh{k.k 

iv) HkkSfrd fLFkjkad dk fu/kkZj.k 

v) vfHky{kd lewg fo”ys’k.k 

vi) O;qRiUUk cukuk 

bu pj.kksa ij foLrr̀ ppkZ bl ikB~;Øe ds varxZr xq.kkRed dkcZfud fo”ys’k.k ds  
Á;®x®a esa dh xbZ gSA 

3- dkcZfud ek=kRed fo”ys’k.k 

dkcZfud ;kSfxd esa fo|eku ?kVd rRoksa vkSj vfHky{k.k lewgksa dh tkudkjh gks tkus 
ds ckn vxyk egRoiw.kZ pj.k mldk ek=kRed fo”ys’k.k gSA blls ewykuqikrh lw=  
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ifjdfyr fd;k tkrk gS tks fo|ekiu RkRoksa ds ijek.kq vuqikr dks O;Dr djrk gSA 
vkisf{kd v.kq nzO;eku ds fu/kkZj.k ls fuf”pr v.kq lw= Kkr gksrk gS ftlls ;kSfxd 
esa fo|eku izR;sd rRo ds ijek.kqvksa dh okLrfod la[;k dks tkudkjh fey tkrh gSA 
blds vfrfjDr ek=kRed vfHky{kd lewgksa ds fo”ys’k.k ls inkFkZ esa fo|eku 
vfHky{kd lewgksa dh la[;k dh tkudkjh Hkh feyrh gSA 

bldh nks fof/k;k¡ gSaA igyh fo”ys’k.k fof/k] ijaijkxr fof/k] ftldh ppkZ Åij dh 
xbZ gSA ;g jklk;fud vfHkfØ;kvksa ij fuHkZj djrh gSA vk/kqfud fof/k esa LisDVªfefr 
dk mi;ksx fd;k tkrk gS ftldk o.kZu vkxs ds ikB~;Øeksa esa fd;k tk,xkA  

ek=kRed vfHky{kd lewg fo”ys’k.k 

vfHky{kd lewgksa dk ek=kRed vkdyu] mnklhuhj.k] ,slhfVyhdj.k] vip;u] 
vkWDlhdj.k] ladyu] ty&vi?kVu vkfn vfHkfØ;vksa ds jllehdj.kferh; 
lehdj.kksa ij vk/kkfjr gSA vfHky{kd lewg fo”ys’k.k ls us dsoy ;kSfxd esa mifLFkr 
vfHky{kd lewgksa ds vkdyu esa lgk;rk feyrh gS cfYd mlls dkcZfud ?kVdksa dh 
ek=k vFkok lkUnzrk fu/kkZfjr djus dh fof/k;k¡ Hkh Kkr gksrh gSaA bl ikB~;Øe esa 
vkidk ifjp; ,sls gh ,d iz;ksx ls fd;k tk,xkA ;s iz;ksx gS&izfrfuf/k ds rkSj ij 
ge QkWfeZyhdj.k fof/k ls Xykbflu ds foy;u dh lkanzrk dk vkdyu djsaxsA 

12.3   fl)kar  

Xykbflu] ,sykfuu vkfn ,sehuksa vEyksa dh lajpuk esa ,d ,sehuks lewg vkSj ,d 
dkcksZfDlfyd lewg gksrk gSA foijhr LoHkko ds ;s lewg gksrk gSA foijhr LoHkko ds 
;s lewg vUr%v.kqdr% ,d nwljs dks mnklhu dj vkarfjd yo.k cukrs gSa ftUgsa 
mHk;kfo’V vk;u ¼zwitter ion½ vFkok f}&/kzqo vk;u dgrs gSaA ;s vk;u fLFkj oS|qr~ 
vkd’kZ.k }kjk ijLij c) jgrs gSaA os mnklhu gksrs gSa fdUrq {kkjksa dh mifLFkfr esa 
fo;kstu ls vEy cukrs gSaA 
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bl izdkj izkIr eqDr ,sehuks lewg ds QkWfeZfYMgkbM ds lkFk la?kuu ls eksuks vkSj 
MkbesfFky O;qRiUUk izkIr gkssrs gSaA bl la?kUu mRiknksa ds cuus ls ,sehuksa lewgksa dk 
{kkjdh; xq.k de gks tkrk gS vkSj dkcksZfDlfyd lewg dk ekud {kkj ds lkFk 
vklkuh ls vuqekiu fd;k tk ldrk gSA 
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O
-
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NH CH2 CCH2
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OHQkWfeZfYMgkbM 
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12.4   vko';drk,¡  
midj.k   jklk;fud nzO; 

C;wjsV ¼50 cm3½ 1 Xykbflu 

fiisV ¼25 cm3½ 1 lksfM;e gkbMªkWDlkbM 

“kaDokdkj ¶ykLd ¼250 cm3½ 1 QkesZfyu foy;u 

rksy cksry 1 QhukWYQFkSyhu lwpd 

Qusy ¼NksVk½ 1  

/kkou cksry 1  

¼vklqr ty ds fy,½   

Ikj[k uyh  1  

C;wjsV LVSaM 1  

miyc/k foy;u 

i) LkksfM;e gkbMªkWDlkbM foy;u] 0.1 M % ,d 250 cm3 vk;ruekih ¶ykLd esa 
1 g lksfM;e gkbMªkWDlkbM ?kksysa vkSj vklqr ty feydkj fu”kku rd cuk ysaA 

ii) mnklhu 40% QkWfeZyu foy;u% ,d 250 cm3 “kaDokdkj ¶ykLd esa                  
40% QkWesZfyu ds 50 cm3 ysa vkSj mlesa QhukWYQFkSyhu lwpd dh 8-10 cawnsa 
feyk,aA ,d C;wjsV ls lko/kkuh ds lkFk ruq lksfM;e gkbMªkWDlkbM foy;u 
¼0.1 M) feyk,a rkfd foy;u dk jax Bhd gYdk xqykch gks tk,A 

iii) QhukWYQFkSyhu lwpd% 10g QhukWYQFkSyhu dks 100 cm3 esa ?kksaysa vkSj 100 cm3 
ty feykdj ruq dj ysaA  

12.5    fØ;kfof/k  

i) Xykbflu dk ekud foy;u cukuk % 2g Xykbflu Bhd&Bhd rksydj     
250 cm3 vk;ruekih ¶ykLd esa LFkkukarfjr djsa vkSj vklqr ty feykdj 
fu”kku rd cuk ysaA   

ii) ekud foy;u ds lkFk vuqekiu% ,d 250 cm3 “kaDOkkdkj ¶ykLd esa           
25 cm3 ekud Xykbflu ysdj QhukWYQFkSyhu lwpd dh 3-4 cw¡nsa feyk,aA blesa 
,d C;wjsV ls ruq lksfM;e gkbMªkWDlkbM foy;u ¼0.1 M½ dks cw¡nsa&cw¡nsa feyk,a 
tc rd fd xqykch jax izkIr u gks tk,A vc mlesa mnklhu QkWesZfyu foy;u 
ds 10 cm3 feyk,aA xqykch jax yqIr gks tk,xk lksfM;e gkbMªkWDlkbM feykrs 
tk,a rkfd xqykch jax iqu% izkIr gks tk,A iz;qDr lksfM;e gkbMªkWDlkbM dk 
vk;ru usV dj ysaA nks lqlaxr iBukad izkIr gksus rd iz;ksx dks nksgjk,aA 
izs{k.kksa dks lkj.kh I esa fjdkMZ dj ysaA  
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iii) vKkr Xykbflu foy;u ds lkFk vuqekiu% mi;qZDr vuqekiu dks               
20 cm3 vKkr Xykbflu foy;u ds lkFk djsa vkSj iz;qDr lksfM; 
gkbMªkWDlkbM ds vk;ru dks uksV dj ysa iszs{k.kksa dh lkj.kh II esa fjdkMZ dj 
ysaA  

12.6  çs{k.k 

rksy cksry dk nzO;eku = m1 = …….. g 

cksry $ Xykbflu dk nzO;eku = m1 = …….. g 

cksry dk nzO;eku = m1 = …….. g 

¼;kSfxd LFkkukarj.k ds ckn½  

         çs{k.k lkj.kh I 

              ekud Xykbflu foy;u çfr lksfM;e gkbMªkWDlkbM foy;u 

Ø-la- Xykflu foy;u dk                   
vk;ru] cm

3 esa 
C;wjsV ikB~;kad lksfM;e gkbMªkWDlkbM 

foy;u dk vk;ru] 
cm

3 esa 
¼vafre&vkjafHkd½ 

vkjafHkd vafre 

1 25   

2 25   

3 25   

 

çs{k.k lkj.kh II 

         vKkr Xykbflu foy;u çfr lksfM;e gkbMªkWDlkbM foy;u 

Ø-la- Xykflu foy;u dk                   
vk;ru] cm

3 esa 
C;wjsV ikB~;kad lksfM;e gkbMªkWDlkbM 

foy;u dk vk;ru] 
cm

3 esa 
¼vafre&vkjafHkd½ 

vkjafHkd vafre 

1 25   

2 25   

3 25   
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 12.7  ifjdyu 

25 cm3 ekud Xykbflu foy;u ds fy, iz;qDr 

lksfM;e gkbMªkWDlkbM foy;u dk vk;ru 3
1 cmV  

25 cm3 vKkr Xykbflu foy;u ds fy, iz;qDr 

lksfM;e gkbMªkWDlkbM foy;u dk vk;ru 3
1 cmV  

fn, x, foy;u esa Xykbflu dh ek=k g.....

2

1




V

Vm  

vKkr Xykbflu foy;u dh laknzrk 3-dmg.....
4

1

2




V

Vm  

             1

2

V

V


 k dh laknzru foy;luekud Xykbf

 

12.8   ifj.kke 

fn, x, foy;u esa Xykbflu dh ek=k =-------------g 

vKkr Xykbflu foy;u dh lkUnzrk =-------------g dm3 
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ç;ksx13 

LVkpZ ij ykj ,sfeysl dh fØ;k vkSj 
LVkpZ ij ykyk ,sfeysl dh fØ;k ij 

rki dk izHkko  

bdkbZ dh :ijs[kk 

13-1 izLrkouk 

mn~ns”; 

13-2 fl)kar 

13-3 vko';drk,¡ 

13-4 fof/k 

13-5 izs{k.k 

13-6 ifj.kke  

13-1  çLrkouk  

ikB~;Øe BCHCT-135  ds [kaM 4 esa geus izksVhuksa ds jlk;u dh ppkZ dh FkhA geus 
;g mYys[k fd;k Fkk fd ,at+kbe izksVhu mRiszjd gksrs gSa vkSj os tSo vfHkfØ;kvksa ds 
fy, mRiszjdksa dk dk;Z djrs gSaA vU; mRizsjdksa dh Hkkafr] ,at+kbe Hkh Lo;a lekIr gq, 
fcuk] vfHkfØ;kvksa dh nj esa o`f) dj nsrs gSaA ;s ,slk] vfHkfØ;k dh lfØ;.k ÅtkZ 
dks de djus }kjk djrs gSaA pwafd ,at+kbe] izksVhu gksrs gSa] mudk rki ds ifjorZu 
}kjk fod̀rhdj.k gks ldrk gSA vf/kdka'k ,at+kbeksa dh LFkSfrd pH vkSj 'kjhj ds rki 
nj bLVre lfØ;rk gksrh gSA  

bl iz;ksx esa ykj ,sfeysl ,at+kbe ysdj rki ds izHkko dk v/;;u djsaxsA ;g 
,at+kbe LVkpZ ds ty&vi?kVu ds fy, mÙkjnk;h gksrk gSA 

mÌs'; 

bl ç;ksx dks djus ds ckn] vki 

 ,at+kbe lfØ;rk dks izHkkfor djus okys fofHkUUk dkjdksa dh O;k[;k dj 
ldsaxss;  

 LVkpZ dh ,sfeysl ,atkbe }kjk ikpu vfHkfØ;k dk o.kZu dj ldsaxs; 

 LVkpZ vkSj ,sfeysl dh ty&vi?kVu vfHkfØ;k dks rki fdl izdkj izHkkfor 
djrk gS dk o.kZu dj ldsaxs gS; vkSj 

Ekuq’;ksa dh ykj esa α-  
,sfeysl eq[; ,atkbe 
gksrk gSA LoLFk euq’;ksa ds 
“kjhj esa izfrfnu 1.5 

dm
3
 ykj fudyrh gSA 
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 lwpd fof/k }kjk ykj ,sfeyl dh lfØ;rk ij rki ds izHkko dks n'kkZ 
ldsaxsA 

13.2   fl)kar 

mRçsjd ds :i esa ,at+kbe dh dk;Z djus dh {kerk] izksVhu dh vkd`fr ij fuHkZj 
djrh gSA Lej.k dhft, fd lHkh izksVhuksa dh fof'k’V vkd`fr gksrh gS vkSj muesa 
fofHkUUk lfØ; ca/ku  LFky gksrs gSaA bUgha vfHky{k.kksa ds dkj.k ;s cgqr fof'k’V gksrs 
gSa& os dsoy ,d fØ;k/kkj ;k lacaf/kr fØ;k/kkjksa ds ,d oxZ ds lkFk fØ;k djrs gSaA 
,d fof'k’V ,at+kbe mRizsfjr vfHkfØ;k dks fuEufyf[kr izdkj fu:fir fd;k tk 
ldrk gS % 

,atkbe fØ;k/kkj + ,atkbe fØ;k/kkj
ladqy

 - ,atkbe mRikn

ladqy
 -

,atkbe mRikn +  

,at+kbe lfØ;'khyrk dks çHkkfor djus okys dkjd 

,at+kbe lcls rsth ls dk;Z djus okys mRiszjdksa esa ls ,d gSaA fdlh fØ;k/kkj dks 
mRikn esa ifjofrZr djus dh ,at+kbe dh {kerk] ,atkbe lfØ;rk dgykrh gSaA 

;g vko';d ugha gS fd ,at+kbe lfØ;rk fLFkj gks ,atkbe dh lfØ;rk dks izHkkfor 
djus okys dbZ dkj.k gks ldrs gSaA ;gk¡ ge ,at+kbe lfØ;rk dks izHkkfor dj ldus 
okys dqN lkekU; dkjdksa ij fopkj djsaxsA 

1- ,at++kbe lkanzrk dk çHkko 

,atkbe mRizsfjr vfHkfØ;kvksa esa] izR;sd ,at+kbe v.kq esa fØ;k/kkj v.kq dks mRikn esa 
:ikarfjr djus ds fy, ,d ;k vf/kd lfØ; ca/ku LFky gksrs gSaA vr% ,at+kbe 
ftruk vf/kd miyC/k gksxk] fØ;k/kkj mruh rhozrk ls mRikn esa :ikarfjr gksxkA ;g 
ekurs gq, fd vU; lHkh dkjd fLFkj gksa] rks lkekU;r% ,at+kbe dh lkanzrk esa o`f) ds 
lkFk vfHkfØ;k nj esa vkuqikfrd o`f) gksrh gS ¼ns[ksa fp«k 13-1½A 

vfHkfØ;k nj

 ,
at
kb
e 

l
fØ

;r
k

 
fp= 13-1% ,at+kbe lkanzrk vkSj ,atkbe lfØ;'khyrk  ds chp xf.krh; laca/k fn[kkrs gq, vkys[kA 

2- pH dk çHkko 

çR;sd ,at+kbe dk bLVre pH gksrk gSA bl b’Vre pH ls vf/kd ;k de pH ij 
,at+kbe lfØ;rk de gksrh gSA ekuo “kjhj esa vf/kdka'kr% ,at+kbe pH 7 ls  8 ds 
chp b’Vre :i ls dk;Z djrs gSaA ijarq dqN ,at+kbeksa ds fy, tSls  fd ikpu&ra=  
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ds ,at+kbeksa dk bLVre pH vf/kd vEyh; ¼ pH 2½ ;k vf/kd {kkjh; ¼ pH 8½ gks 
ldrk gSA bl izHkko dk dkj.k okLro esa ,at+kbe dh] fofHkUUk pH ekuksa ij izksVhu 
lajpuk esa ifjorZu gksuk gS tSlk fd vEYk&{kkj vuqekiuksa esa lwpd dk fofHkUUk pH 
ekuksa ij jax esa ifjorZu gksrk gSA nwljs “kCnksa esa] b’Vre pH ifjfLFkfr;ksa dh vis{kk 
fHkUUk vEyh; ifjLFkfr;ksa esa ,at+kbeksa dk fod`rhdj.k gks tkrk gSA ,at+kbe mRçsfjr 
vfHkfØ;k dh nj dk pH ds lkFk ifjorZu d¨ n'kkZrk fp= 13-2 x;k gSA 

 ,
at
kb
e 

l
fØ

;r
k

b"Vre pH

 pH  

fp= 13-2% ,at+kbe mRçsfjr vfHkfØ;k dh nj dk pH ds lkFk ifjorZu n'kkZrk gqvk  

vkys[kA 

rki dk çHkko 

lkekU;r% fdlh jklk;fud vfHkfØ;k pkgs og mRiszfjr gks ;k mRiszfjr u gks] dh nj 
esa rki esa o`f) ds lkFk o`f) gksrh gSA bldk dkj.k ;g gS fd fuEu rki dh vis{kk 
mPPk rki ij vfHkfØ;k feJ.k esa mifLFkr v.kq rst xfr vxzlj g¨rs gSa vkSj muds 
chp vf/kd ÅtkZ ds lkFk ,d&nwljs ds lkFk Vdjkus ¼la?kV~Vu½ dh izo`fÙk c<+ tkrh 
gSA gkykafd ;fn rki cgqr vf/kd ¼70C ls Åij½ gks tk, rks ,atkbe&mRçsfjr 
vfHkfØ;k,¡ /kheh gks tkrh gSa ;k :d Hkh tkrh gSa D;ksafd ,atkbe mPPk rki ij fodr̀ 
gks tkrs gSaA fp= 13-3 ,atkbe lfØ;rk ij rki ds izHkko dks n'kkZ;k x;k gSA 

 ,
at
kb
e 

l
fØ

;r
k

 37
o

rki  

fp= 13-3% vfHkfØ;k dh nj vkSj rki ds chp laca/k n'kkZrk vkys[k 

dqN vU; dkjd Hkh gSa tks ,atkbe lfØ;rk dks izHkkfor djrs gSa] tSls fd fØ;k/kkj 
lkanzrk dk izHkko] lgdkjd@lg,atkbe laknzrk dk izHkko vkSj laned vkfnA ijarq 
;gk¡ ge bu dkjdksa ds ckjs esa foLRkkj ls ppkZ ugh djsaxsA 

LVkpZ vkSj ykj ,sfeysl ds chp vfHkfØ;k 

gekjs ykj esa ,d ,atkbe ykj ,sfeysl gksrk gSA ;g gekjs Hkkstu ds LVkpZ ?kVd ds 
lkFk vfHkfØ;k djrk gS vkSj mls eq[;r% ekYVksl esa ty&vi?kfVr dj nsrk gSA 
NksVh vkar esa] ,d cgqr lfØ; vXuk;'k;h ¼pancreatic½ ,atkbe dh mifLFkfr esa] 
LVkpZ dk Xywdksl esa iw.kZ ty?kVu gks tkrk gSA 

çksVhuks dh f}rh;d] 
r`rh;d vkSj prq’d 
lajpuk,¡ lHkh vis{kkd`r 
nqcZy vlgla;ksth vkca/kksa 
tSls gkbMªkstu vkca/kksa] 
oku Mj okYl cyksa vkSj 
vk;fud vkca/kksa ij fuHkZj 
djrh gSa ftuds }kjk 
izksVhu ds fHkUUk {ks= 
vkil esa caf/kr gksrs gSaA 
rki ds c<+us ls izksVhu 
ds fofHkUUk {ks=ksa es 
;kn`fPNd xfr gksrh gS 
ftlls bu nqcZy vkca/kksa 
dk vLFkk;hdj.k gks 
tkrk gS vkSj bl dkj.k 
izksVhu dh vkd̀fr 
ifjofrZr ¼fod`rhdj.k½ 
gks tkrk gSA  

;fn ;s nqcZy vkca/k 
vf/kd la[;k esa VwV 
tk,¡] rks lfØ; LFky dh 
vkd̀fr fod̀r gks tk,xh 
vkSj ,atkbe dh fØ;k/kkj 
ds lkFk ca/ku vkSj 
vfHkfØ;k dks mRiszfjr 
djus dh {kerk lekIr 
gks tkrh gSA 
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LVkpZ] nks ;kSfxdks&,sfeyksl vkSj ,sfeyksisfDVu }kjk cuk ikWfylSdsjkbM gSA ;s nksuksa 
cgqyd XykbdkslkbMh vkca/kksa }kjk tqM+s Xywdksl ,dydksa }kjk cus gksrs gSaA LVkpZ dk 
igys MkbLkSdsjkbM vkSj varr% Xywdksl esa VwVuk ,atkbe ,sfeysl }kjk mRiszfjr gksrk 
gSA 

 

,atkbe }kjk mRiszfjr fdlh vfHkfØ;k dh nj dks tkuus dk ,d ljy rjhdk lwpd 
ds mi;ksx }kjk gSA ;gk¡ v/;;u dh tkus okyh bl vfHkfØ;k ds fy,] LVkpZ ds 
lwpd ds fy, vk;ksMhu foy;u dk mi;ksx fd;k tkrk gS vkSj blls LVkpZ ds 
,sfeysl }kjk ikpu dk v/;;u fd;k tk ldrk gSA 

vk;ksMhu foy;u dk fof”k’V ukajxh&ihyk jax gksrk gS vkSj LVkpZ dh mifLFkfr eas 
;g uhyk&dkyk gks tkrk gSA tyh; foy;u esa vk;ksMhu v.kq ;kǹfPNd (random) 
Øe esa O;ofLFkr gksrs gSaA ijarq] tc vk;ksMhu foy;u esa LVkpZ feykbZ tkrh gS] rc 
og vk;ksMhu ds lkFk caf/kr gks tkrh gS vkSj vk;ksMhu dks xSj&;kǹfPNd :Ik esa 
O;ofLFkr dj nsrh gSA LVkpZ J`a[kyk }kjk cuuk bl xSj&;kn`fPNd O;oLFkk esa 
vk;ksMhu uhyk jax nsrk gSA tc LVkpZ Xywdksl esa VwVrk gS] rc ;g vk;ksMhu dks 
xSj&;kn`fPNd O;oLFkk esa ugha dj ldrk gSA vr% foy;u fQj ls ihyk gks tkrk gSA 

 

LVkpZ              eksYVkl ¼eq[; mRikn½ dsoy ] 1&4& VwVrs gSa 

 

 

 

+ H2O 

lwpd 
I2 
 

uhyk jax   

&1]4&XykbdkslkbMh vkca/k

,sfeyksl  

&1]6&XykbdkslkbMh vkca/k

&1]4&XykbdkslkbMh vkca/k

,sfeyksisfDVu 

,sfeysl

+ H2O 

lwpd 
I2 
 

ukajxh&ihyk jax    
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13.3    vko';drk,¡ 

1- fojke ?kM+h ¼stop watch½ &1 

2- ij[kuyh &20 

 ¼;k 6 ij[kufy;k¡ $ 3 LikWV IysVsa½ 

3- MªkWij  &3 

4- FkekZehVj  &3 

5- chdj  &1 

6- fLFkj rki ty Å’ed  &2 

miyC/k fd, x, foy;u 

1- 1% LVkpZ foy;u  

(i) ,d 250 cm3 chdj esa 90 cm3 vklqr ty yhft, vkSj mls gkWV IysV 
ij mcyus rd xeZ dhft,A 

(ii) vklqr ty ds 10 cm3 esa 1 g ?kqyu”khy LVkpZ dk fpduk isLV cuk 
yhft,A 

(iii) ,d ckj tc ty mcyus yxs rks] mcyrs ty okys chdj dks gkWV IysV 
ls uhps mrkj yhft,A vc LVkpZ ds isLV dks mcyrs ty esa Mky 
nhft, vkSj rc rd dk¡p dh NM+ ls fgykdj ?kksfy, tc rd fd 
LVkpZ iwjh rjg u ?kqy tk,A izkIr foy;u gYdk /kqa/kyk gks ldrk gSA 

(iv) iz;ksx ls igys LVkpZ foy;u dks d{k ds rki rd BaMk gksus nsaA 

2- 1% NaCl foy;u %  100 cm3 vklqr ty esa –o 1 g NaCl A 

3- vk;ksMhu foy;u % 100 cm3 vklqr ty esa 1 g vk;ksMhu] fØLVy vkSj 2 g 
iksVSf'k;e vk;ksMkbM ?kksy yhft,A 

13.4    dk;Z&fof/k 

1- vxj vkidh iz;ksx'kkyk esa nks cgq Nsn ty&Å’ed gSa] rks muesa ls ,d dks 
37C ij vkSj nwljs dks 100C ds yxHkx lsV dhft,A bu nksuksa 
ty&Å’edksa dks lHkh fo|kFkhZ ckjh&ckjh ls mi;ksx dj ldrs gSa vkidks de 
rki okys ,d vkSj ty&Å’ed dh vko';drk gksxhA vki 250 cm3 chdj ;k 
dkWij ty&Å’ed dks ysdj ,d ,slk ty&Å’ed vius fy, cuk ldrs gSaA 
vki blesa dqN ty yhft, vkSj mlesa dqN cQZ feyk nhft, vkSj mldk rki 
0-5C ds chp fLFkj dj yhft,A ;fn vkids ikl cM+k ty&Å’ed u gks rks 
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vki ,d 250 cm3 chdj ;k dkWij ty&Å’ed dks ysdj mldk rkieku 
cqalsu cuZj ;k g¨V IysV }kjk lapkfyr dj ldrs gSaA 

2- ,d chdj esa 1%  LVkpZ foy;u ds 15 cm3 vkSj NaCl foy;u ds 3 cm3 

yhft, vkSj nwljs chdj esa vk;ksMhu foy;u ds yxHkx 50 cm3 yhft,A 

3- vki vius fy,] viuh ykj ds 1-2 cm3 ,d NksVs chdj esa ysdj rktk+ 
,sfeysl foy;u cuk ldrs gSa ¼blds fy, vkidks ,d chdj esa /khjs ls viuh 
Fkwd Mkyuh gksxh½A vki 1 cm3 ykj yhft, vkSj mlesa ty ds 19 cm3 
Mkydj vPNh rjg feyk yhft,A ;fn ,sfeysl dk O;kikfjd foy;u miyC/k 
gks rks vki viuh ykj ds LFkku ij mldk mi;ksx dj ldrs gSaA 

4- vc vki ij[kufy;ksa ds rhu lsV ¼izR;sd lsV esa 6&8 ij[kufy;k¡½ rhu 
vyx&vyx ij[kuyh LVSaMksa esa yhft,A izR;sd ij[kuyh LVSaM dks A ¼5 oC ds 
fy,½] B ¼37 oC ds fy,½ vkSj C ¼100 oC ds fy,½ vkSj izR;sd lsV esa, 
ij[kufy;ksa dks 0]1]2]3------ vkfn ds :Ik esa fpfUgr dhft,A 

5- vc rhu ij[kufy;k¡ ysdj] muesa ,d ij iz;ksx ij[kuyh A] nwljh ij iz;ksx 
ij[kuyh B vkSj rhljh ij iz;ksx ij[kuyh C fpfgUr dhft, vkSj izR;sd esa 
5 cm3 LVkpZ foy;u + NaCl foy;u okys feJ.k dks] ys yhft,A 

6- fQj ij[kuyh A dks] cQZ okys ty Å’ed@chdj ftldk rki 5 oC gS] esa 
Mky nhft,A nwljh ij[kuyh B dks 37 oC okys ty&Å’ed esa j[k nhft, 
vkSj rhljh ij[kuyh] C dks 100 oC okys mcyrs ty ds ckFkk esa j[k 
nhft,A 

bu ij[kufy;ksa dks bu ty&Å’edksa esa 10 feuV ds fy, ,sls gh j[ks jgus 
nhft, rkfd ij[kufy;ksa dk rki ty&Å’ed ds rki ds leku gks tk,A 

7- lHkh ty&Å’edksa dk rki ekidj mls fjdkMZ dj yhft,A vc izR;sd 
ij[kuyh ftls A, B vkSj C fpfgUr fd;k x;k Fkk] esa ykj foy;u dk 1 cm3 

Mky nhft,A 

8- blds ckj rqjar] ,d Mªkij }kjk ij[kuyh A ls dqN cawnas yhft, vkSj mUgsa A 
Js.kh dh ij[kuyh 0 esa Mky nhft, ftlesa vk;ksMhu foy;u mifLFkr gSaA 

9- blh izdkj] u, MªkWij ysdj ij[kufy;ksa B vkSj C ds fy, nksgjk,¡ vkSj B 
rFkk C Jsf.k;ksa dh ij[kufy;ksa ftuesa vk;ksMhu foy;u fy;k gqvk gS] muesa 
foy;u dh dqN cwansa Mky yhft,A vk;ksMhu esa igyh ckj vfHkfØ;k feJ.k dks 
Mkyus dks igys ikB~;kad ds :i esa uksV dj yhft,A 

10- blh izdkj] Åij fn, pj.k dks izfr 2 feuV ds varjky ij nksgjk,¡ vkSj 
vk;ksMhu foy;u ds jax esa ifjorZu dks uksV dj yhft,A ,slk rc rd djrs 
jfg, tc rd fd vk;ksMhu dk jaax u cnyrk jgsA 

11- fHkUUk izk;ksfxd ij[kufy;ksa ds fy, rc rd fy, x, le; dks uksV dhft, 
tc rd fd muesa vk;ksMhu ds lkFk dksbZ jax u izkIr gks tk,A  
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13.5    çs{k.k 

le;@feuV Ikz;ksx ij[kuyh 
A ls vk;ksMhu 
ds lkFk 
vfHkfØ;k 

Ikz;ksx ij[kuyh -
B ls vk;ksMhu 
ds lkFk 
vfHkfØ;k 

ç;ksx ij[kuyh 
C ls vk;ksMhu 
ds lkFk 
vfHkfØ;k 
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13.6    ifj.kke 

LVkpZ ds % foy;u ds 5 cm3 ds iw.kZ ikpu ds fy, ------------- ,atkbe ds 5oC ij ------
-------------------- feuV 37oC ij -------------- feuV vkSj 70oC  ij ------------ feuV yxsA  


