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2- foy;u [SOLUTION]  
 foy;u &  
  nks ;k nks ls vf/kd inkFkksZ dk lekaxh feJ.k] foy;u dgykrk gSA 
 lekaxh feJ.k ds laiw.kZ Hkkx esa feJ.k dk la?kVu o xq.k ,d leku jgrk gSA 

 foy;u ds vo;o@?kVd &   foyk;d  $ foys;  → foy;u 

1- foyk;d & vf/kd ek=k esa mifLFkr] ?kksyus okyk inkFkZ] tks foy;u dh HkkSfrd izkoLFkk r; djrk gSA   
2- foys; & U;wu ek=k esa mifLFkr ] foy;u esa ?kqyk gqvk inkFkZ foys; dgykrk gSA   
 foy;u ds xq.k &  

• foy;u ,d ls vf/kd ?kVdksa ;qDr ,dy izkoLFkk gS foy;u ds izdkj tSls& f}vaxh] f=vaxh ,oa prq’vaxh 
• foy;u ,d lekaxh feJ.k gS ftldk la?kVu fuf”pr lhek rd gh cnyk tk ldrk gS  
• mnkgj.k tSls ehBk ty] uhacw ikuh rFkk ok;q bR;kfnA 

 

foys; o foyk;d dh HkkSfrd voLFkk ds vk/kkj ij oxhZdj.k & 

foy;u ds izdkj foyk;d + foys; mnkgj.k 
 

Bksl foy;u 
Bksl + Bksl feJ /kkrq tSls % Cu+Au,    (Zn+Cu= ihry½] (Zn+Sn= dkalk½ 

Bksl + nzOk Na+Hg  ¼veyxe½]    Cu+Hg,   Zn+Hg  

Bksl + xSl /kkfRod lrg ij xSlh; vf/k”kks’k.k  Pd + H2  ,    Ti + N2 
 

nzo foy;u 
nzOk + Bksl ty esa “kdZjk ;k Xywdkst  

nzOk + nzOk ty esa ,sYdksgkWy¼,FksukWy½  

nzOk + xSl ty esa vkWDlhtu ] lksMkokVj ] veksfud`r ty 
 

xSl foy;u 
xSl + Bksl diwj dk ukbVªkstu xSl esa foy;u 

xSl + nzOk DyksjksQkWeZ dk ukbVªkstu xSl es feJ.k  

xSl + xSl vkWDlhtu o ukbVªkstu dk feJ.k ] ok;q dk feJ.k 
 lkUnzrk&  
 foyk;d ds fuf”pr vk;ru@ek=k esa ?kqyh gqbZ foys; dh ek=k] foy;u dh lkanzrk dgykrh gSA  

lkUnzrk fdlh foy;u ds xq.kkRed ,oa ek=kRed la?kVu dks vfHkO;Dr djrh gSA 
 

lkanzrk dks O;Dr djuk % 1- xq.kkRed %  ruq rFkk lkanz foy;u     2- ek=kRed %  

 lkanzrk ds ek=kRed :i & 
   Hkkj&Hkkj ek=d  % nzO;eku izfr”kr]  eksyyrk]  eksy va”k]  ihih,e 
   Hkkj&vk;ru ek=d  % nzO;eku&vk;ru izfr”kr]  eksyjrk 
   vk;ru&vk;ru ek=d % vk;ru izfr”kr 

1- nzO;eku izfr”krrk (w/W)  
foy;u ds 100gm Hkkj Hkkx esa mifLFkr foys; inkFkZ dh xzke esa ek=k ] nzO;eku izfr”krrk dgykrh gSA 

w/W %  =   Mass of solute(gm)
Mass of solution(gm)

  X 100        ;       [w/W %  = WB  X 100 / WB + WA ]    A =  foyk;d  B = foys; 

Ex %  O;kolkf;d  Cyhfpax foy;u esa lksfM;e gkbiksDyksjkbV dk ty esa 3]62 nzO;eku izfr”kr gksrk gSA 

Ex :   11 gm vkWDlsfyd vEy ls 500 ml foy;u cuk;k x;kA ftldk ?kuRo 1.1 gml-1 gSA nzO;eku izfr”kr Kkr djksA 

  vkWDlsfyd vEy  WA = 11 gm  
  foy;u dk nzO;eku m = vxd = 500 ml x 1.1 gml-1 = 550 gm 
  vkWDlsfyd vEy foy;u ds fy, nzO;eku izfr”krrk  %w/W =  11x100/550    ;     %w/W =   2%   Ans 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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2- vk;ru izfr”krrk (v/V)   
foy;u ds 100ml vk;ru Hkkx esa mifLFkr foys; dk ml esa vk;ru ] vk;ru izfr”krrk dgykrh gSA 

v/V %  =  Volume of solute(gm)
Volume of solution(gm)

  X 100          ;            [v/V % = VB  X 100 / VB + VA ]       A =  foyk;d  B = foys; 

mnkgj.k % ,fFkyhu XykbdkWy dk 35 % v/V  foy;u okguksa ds batu dks BaMk djus esa dke vkrk gS ;g fgejks/kh        
¼ coolent) ty ds fgekad dks 255.4K (-17.60C) rd de dj nsrk gSA 

 mnk0 % ,sFksukWy ds 25% v/V tyh; foYk;u = 25 ml ,sFksukWy 75 ml ty esa mifLFkr gS vr% dqy vk;ru 100 ml  

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

3- nzO;eku&vk;ru izfr”krrk (w/V)   
foy;u ds 100 ml vk;ru Hkkx esa mifLFkr foys; dh xzke esa ek=k ] nzO;eku&vk;ru izfr”krrk dgykrh gSA 

w/V %  =  Mass of solute(gm)
Volume of solution(ml)

  X 100      ;         w/V %  = WB  X 100 / VB + VA ]       A =  foyk;d    B = foys; 

egRo@mi;ksfxrk % vkS’kf/k;ksa o QkesZlh   

 Ex - 2% w/v NaCl ds 500ml tyh; foy;u gsrq fdrus xzke NaCl dh vko”;d gksxh ? 
        [w/V %  =  WB  X 100 / VB + VA ]               WB = weight of NaCl = ?        VB + VA = 500 ml 
       2 =  Nacl(gm)x100/500ml     ;                    WB  = 2x500/100               WB  = 10gm  Ans 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
4- ikV~Zl izfr fefy;u ¼ih-ih-,e-½ %   

106 gm Hkkj Hkkx foy;u esa mifLFkr foys; dh xzke esa ek=k] ihih,e dgykrh gS 

ppm  =  Mass of solute(gm)
Mass of solution(gm)

  X 106       

5- eksy fHkUUk ;k eksy va”k %  
vo;o ¼foys;] foyk;d½ ds eksy rFkk foy;u ds dqy eksy dk vuqikr] eksy fHkUUk dgykrh gSA 

Mole fraction (X)  =  No of moles of constituent
Total moles of solution

 

    ;fn  foyk;d = A    foyk;d ds eksy = nA 
     foys; = B    foys; ds eksy = nB   
     foy;u ds eksy = nA  + nB   
foyk;d dh eksy fHkUu (XA) = nA/ nA  + nB   
foys; dh eksy fHkUu(XB) = nB/ nA  + nB     
foy;u dh eksy fHkUu(XS) =  XA + XB + ………….. + Xi  =  1        

6- eksyjrk (M)  % foy;u ds fuf”pr vk;ru(1 lit) esa mifLFkr foys; dh eksy] foy;u dh eksyjrk dgykrh gSA      

  eksyjrk(M) =  𝑚𝑜𝑙𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒
Volume of solution (lit)

        ek=d % eksy izfr yhVj   ;   mol L-1 

7- eksyyrk (m)  :  foyk;d ds fuf”pr Hkkj(1kg) esa mifLFkr foys; ds eksy ] foy;u dh eksyyrk dgykrh gSA      

  eksyyrk(m) =  𝑚𝑜𝑙𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒
Weight of solvent (kg)

       ek=d % eksy izfr fdxzke  ;   mol kg-1 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

uksV %  rki fuHkZj ek=d % eksyjrk] vk;ru izfr”kr] nzO;eku&vk;ru izfr”kr 
  rki Lora= ek=d % nzO;eku izfr”kr] eksy va”k] ihih,e] eksyyrk 
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 foys;rk &  
    foys; inkFkZ dh vf/kdre ek=k tks fuf”pr rki ij foyk;d dh fuf”pr ek=k esa ?kqyh gqbZ ;k mifLFkr gks 

 ¼v½ Bkslksa dh nzo esa foys;rk  
 ¼c½ xSlksa dh nzOk esa foys;rk  
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 ¼v½ Bkslksa dh nzo esa foys;rk & 

fuf”pr rki ij 100xzke nzo foyk;d esa mifLFkr Bksl foys; dh xzke esa vf/kdre ek=k] Bksl dh nzo esa 
foys;rk dgykrh gSA ;g ,d lar`Ir foy;u voLFkk gSA  
 foyk;d dh fuf”pr ek=k esa ?kqy gqbZ foys; dh vf/kdre ek=k vFkkZr lar`Ir foy;uksa esa foys; dh lkanzrk gh foys;rk gSA 

 Bksl foys; dk nzo foyk;d esa ?kqyus dh izfdz;k foyhuhdj.k@?kqyuk dgykrh gSA 

 foy;u es ls dqy foys; d.kksa dk ìFkd gksuk] fdzLVyhdj.k dgykrk gSA 

 tc foyhuhdj.k rFkk fdzLVyhdj.k nksuks nj leku gks tkrh gS rks foy;u esa xfrd lkE; LFkkfir gks tkrk gS 

 fn, x;s rki o nkc ij foy;u esa tc vfrfjDRk foys; ?kksyk ugh tk lds ] lar`Ir foy;u dgykrk gSA 

 fn, x;s rki o nkc ij foy;u esa tc vfrfjDr foys; ?kksyk tk lds] vlar`Ir foy;u dgykrk gSA 
 

Bkslksa dh nzo esa foys;rk dks izHkkfor djus okys dkjd &  
1- foys; o foyk;d dh izd̀fr %  leku&leku dks ?kksyrk gS  “Like dissolves Like” 

 mnkgj.k %  ued o “kdZjk ty esa vf/kd /kwyu”khy tcfd csathu esa ugh ?kwyrs gSA 
   uSIFksyhu o ,sUFkzklhu csathu esa vf/kd ?kwyu”khy tcfd ty esa ugha ?kwyrs gSA 
vk;fud Bksl] /kzqoh; foyk;d esa foys; ¼eg- NaCl, KCl,KNO3 + WATER½ % dkj.k & vk;u&f}/kqzoh; vUrZfdz;k,a 
lgla;kstd ;k v/kzqoh; Bksl v/kzqoh; foyk;dksa esa foys; ¼eg - I2, S8, + CCl4 / CS2) 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

Extra Key Note : 
# ty;kstu mtkZ > tkyd mtkZ = vk;fud Bkslksa dh ty esa foys;rk mPp 

# ty;kstu mtkZ < tkyd mtkZ = vk;fud Bkslksa dh ty esa foys;rk fuEu 

# tkyd mtkZ & ,d eksy vk;fud Bksl dks mlds vk;uksa esa eqDr ;k  iF̀kd djus gsrq vko”;d mtkZ 

# ty;kstu mtkZ & ,d eksy vk;fud Bksl esa mifLFkr vk;uksa ds ty;ksftr gksus ij eqDr mtkZ 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

2- rki %  lar`Ir foy;u esa vfoys; Bksl o foy;u ds e/; lkE; ik;k tkrk gSA  

  vr% vfoys; Bksl + foyk;d ⇌ foy;u [∆H =± ve ] 
 [∆H = + ve] or [∆H>0] → m’ek”kks’kh izdze] yk”kkrsfy, fu;e % rki↑ foys;rk↑ [eg NH4Cl,KCl,KI,AgNO3,NaNO3] 
 [∆H = - ve] or [∆H<0] → m’ek{ksih izdze] yk”kkrsfy, fu;e  % rki↑ foys;rk↓ [eg- NaOH, Li2SO4, (CH3COO)2Ca] 
3- nkc dk izHkko % Bkslksa dh nzoksa esa foys;rk nkc ls vizHkkoh] D;ksafd Bksl o nzo lkekU;r;k vlaihM~; gksrs gSA  

 
 

¼c½ xSlksa dh nzOkksa esa foys;rk % nzo }kjk xSlksa dk vo”kks’k.k¼vo”kks’k.k xq.kkad½   
**vo”kks’k.k xq.kkad** % Tky ds 1 ml vk;ru esa ?kqyh gqbZ xSl dk (ml) vk;ru] vo”kks’k.k xq.kkad dgykrk gSA 
 

xSlksa dh foys;rk dks izHkkfor djus okys dkjd &  

1- xSl dh izd`fr ¼dzkafrd rki↑   nzohdj.k↑   foys;rk↑,   vr% /kzqoh;rk  ,oa fdz;k”khyrk↑ ½  
2- 1cm3 ty esa fuEu xSlksa ds vo”kks’k.k xq.kkad dk vojksgh dze % NH3 > HCl >SO2 >H2S >CO2 >C2H2 >O2 >N2 

3- foyk;d dh izd̀fr ¼leku&leku dks ?kksyrk gS½ 

4- rki  α  1/ foys;rk      vr%  rki↑   d.kksa dh xfrt mtkZ↑  foys;rk↓       (foys;rk ,d m’ek{ksih izdze gS½   
5- nkc  α  foys;rk     vr%  nkc↑  foys;rk↑    
 

gsujh dk fu;e ¼xSlksa dh foys;rk ij nkc dk izHkko½ &  
fLFkj rki ij fdlh xSl dh nzo esa foys;rk] foy;u dh lrg ij vkjksfir vkaf”kd ok’Ik nkc ds lekuqikrh gksrh gSA    

fdlh xSl dk ok’Ik voLFkk esa vkaf”kd nkc (p) , foy;u esa mifLFkr xSl ds eksy va”k(x) ds lekuqikrh gksrk gSA  
              p α x             ;  p = KH x         (KH= gsujh fLFkjkad)     
uksV % gsujh fLFkjkad dk eku xSl dh izd̀fr ij fuHkZj djrk gS vr%    KH α 1/foys;rk  
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gsujh fu;e ds vuqiz;ksx &  
1- ukbVªkstu o vkWDlhtu ds fy, rki c<us ij KH dk eku Hkh c<rk gS vr% budh foys;rk ?kVsxh bl dkj.k 

tyh; thoksa ds fy, xeZty dh rqyuk esa BaMs ty esa jguk vf/kd vkjkenk;d gksrk gSA 
2- lksMkty o “khry is; esa CO2 dh foys;rk c<kusa ds fy, cksry dks vf/kd nkc ij can fd;k tkrk gSA 
3- leqnzh xksrk[kksjksa esa csaMl~ leL;k % leqnz dh xgjkbZ esa tkus ij nkc c<rk gS ftlls xksrk[kksjksa ds jDr es 

ok;qe.Myh; xSlksa dh foys;rk Hkh c< tkrh gS ijarq tc xksrk[kksj leqnz lrg ls cgkj vkrs gS rks nkc de gksus 
yxrk gS vkSj jDr esa ?kqyh xSls ckgj fudyrh gS blls jDr esa ukbVªkstu ds cqycqys cu tkrs gS tks dksf”kdkvksa 
esa vojks/k }kjk csUMl~ dh leL;k mRiUu djrs gSA ;g vR;f/kd ihMknk;d o tkuysok gSA vr% csUMl~ o 
ukbVªkstu ds gkfudkjd izHkko ls cpus gsrq xksrk[kksjksa ds “olu VSad esa ghfy;e ;qDr ruq dh x;h ok;q dk 
mi;ksx djrs gSA  

4- ,sukWfDl;k & vf/kd mapkbZ okys LFkkuksa ij nkc U;wurk ds dkj.k bu LFkkuks ij jgus okys yksxksa o vkjksgdksa ds 
jDr o mrdksa esa O2 dh lkanzrk fuEu gksus ds dkj.k “kkfjjhd detksjh ds lkFk Lej.k {kerk esa deh gks tkrh gSA 

 

gsujh ds fu;e dh lhek,W@nks’k & 
1- vfr mPp nkc o vfr U;wu rki ij ykxw ugh ¼rki mPp o nkc U;wu gksuk pkfg;sA½  
2- xSlksa dk foyk;d ds lkFk vfdz; O;ogkj gksuk pkfg, ,oa budk laxq.ku o vk;uu uk gks  
3- foy;u ruq gksuk pkfg, vFkkZr xSl dh nzo foyk;d esa foys;rk U;wu gks A 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
------- 

 ok’i nkc 
 fLFkj rki ij can ik= eas ok’iu o la?kuu dh lkE;koLFkk ij ok’i d.kksa }kjk nzo lrg ij Mkyk x;k nkc] 
ok’i nkc ;k lar`Ir ok’inkc dgykrk gSA 
1- nzo&nzo foy;uksa dk ok’inkc 
2- nzo&Bksl foy;uksa dk ok’inkc 
 

 
 

 jkmYV dk fu;e [Rault’s Law] & vo;o ds vkaf”kd nkc rFkk eksy va”k ds e/; ek=kRed lacU/k 
 fLFkj rki ij  foy;u ds izR;sd vo;o dk vkaf”kd nkc mifLFkr eksy va”k ds lekuqikrh gksRkk gSA  
 foy;u ds vo;o dk vkaf”kd nkc(P)  =  eksy fHkUu(x)  X  okLrfod ok’inkc(P0)   
 f}vaxh foy;u ds fy, jkmYV fu;e    P1  α  X1        ;           P1 = P1

0.X1  ……… (i)          
       P2 α  X2  ; P2 = P2

0.X2  ………. (ii) 
1- ok’i”khy foys; ;qDr foy;u ds fy, jkmys dk fu;e & 

 fLFkj rki ij foy;u ds vo;o dk vkaf”kd nkc(P)  =  eksy fHkUu(x)  X  okLrfod ok’inkc(P0)   

;fn ,d f}vaxh foy;u esa nks ok’i”khy vo;o dze”k% foy;kd 1 ,oa foys; 2 mifLFkr gks rks& 
 

          P1 = foyk;d dk vkaf”kd nkc   
         P2 = foys; dk vkaf”kd nkc      
         X1 = foyk;d dh eksy fHkUu     
         X2 = foys; dh eksy fHkUu      
 
 
  
  
 
fu’d’kZ %  1- foy;u ds dqy ok’inkc dks vo;o ds eksy va”k ls lacfU/kr fd;k tk ldrk gSA 
  2- foy;u dk dqy ok’inkc foys; ds eksy va”k ds lkFk js[kh; lac/k j[krk gSA 
 
 

P1 α X1         
P1 = P1

0 . X1 ……………(i)     P1
0= “kq) foyk;d dk ok’ink

   

P2 α X2          
P2 = P2

0 . X2 ……………(ii)   P2
0= “kq) foys; dk ok’inkc 

 

MkYVu ds vkaf”kd nkc fu;e ls foy;u dk ok’inkc %  P = P1 + P2        

P  = P1
0. X1 + P2

0.X2  …….…(iii)      if   X1 + X2 = 1 ;  X1 =1- X2  
P  = P1

0(1- X2) + P2
0.X2        

P = P1
0 + X2(P2

0 – P1
0)    
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# jkmYV fu;e] gsujh fu;e dh ,d fo”ks’k fLFkfr % fdlh nzo esa xSl ds foys; gksus ij xSlh; ?kVd 
ok’Ik”khy gksus ls xSlh; :Ik esa gh jgrk gS vr% xSl dk vkaf”kd nkc ] mlds eksy va”k ds lekuqikrh gksrk 
gS dsoy lekuqikrh fLFkjkad esa fHkUurk gksrh gS bl izdkj jkmYV fu;e] gsujh fu;e dh ,d fo”ks’k fLFkfr gS 
ftlesa KH dk eku P1

0  ds  cjkcj gks tkrk gSA     Pi = Pi
0.Xi      ;      P = KH X     ;        KH =  Pi

0 
 

ok’inkc dk voueu %  
 fdlh “kq) foyk;d esa vok’i”khy foys; ,oa oS|qr vui?kV~; foys; dks fefJr fd;k tk;s rks nzo foyk;d 
dh lrg ij ok’iu ;ksX; d.kksa dh la[;k esa deh vkrh gS ,oa ok’iu nj ?kV tkrh gS ftlds ifj.kkeLo:i foy;u 
dk ok’inkc ] “kq) foyk;d dh rqyuk esa de gks tkrk gS bls ok’inkc dk voueu dgrs gS vr%   

ok’inkc voueu  =  “kq) foyk;d dk ok’inkc (P0)  - foy;u dk ok’inkc (P)        
P1

0 – P =   ok’inkc voueu  
P1

0 – P / P1
0  =  ok’inkc dk vkisf{kd voueu 

 
 
 

 

2- vok’i”khy@ oS|qr vui?kV~; foys; ;qDr foy;u ds fy, jkmys dk fu;e &  
vok’i”khy foys; ;qDr foy;u esa ok’inkc dk vkisf{kd voueu] foys; dh eksy fHkUu ds cjkcj gksrk gSA 
          

 
 
 
 
 
 
 
 
 
 
 

vkn”kZ foy;u 
 foy;u tks rki o lkanzrk dh lHkh lhekvksa ij jkmYV ds fu;e 

dk ikyu djrk gSA 
 vkn”kZ foy;u ds vfHkYk{k.k &  
1- jkmYV fu;e dk ikyu djrs gSA 
      [P1 =P1

0 .X1  ;   P2 = P2
0 .X2 ]   

2- vk;ru ifjorZu “kwU; ;k fu;r (ΔmixV = 0 )    
3- m’ek@,SaFksYih ifjorZu “kwU; ;k fLFkj (ΔmixH = 0 )  
4- varjk.kqd vkd’kZ.k A-A  & B-B rFkk A-B vkd’kZ.k ds cjkcj  
5- leku HkkSfrd o jklk0 xq.kksa okys foys; o foyk;d vkn”kZ 

foy;u cukrs gS] ijUrq iw.kZ vkn”kZ foy;u lEHko ugh A  
 Examples –  

[n-hexane  + n-heptane],  [ethyl chloride + ethyl bromide],  
[benzene + toluene],  [Cl-benzene + Br-benzene],   
[methanol + ethanol], 

 

 

 
 

P1 α X1   ;   P1 = P1
0 . X1 ……………(i)        P1

0= “kq) foyk;d dk ok’inkc 
P2 α X2   ;    P2 = P2

0 . X2 ……………(ii)   P2
0= “kq) Bksl foys; dk ok’inkc 

MkYVu ds vkaf”kd nkc fu;e ls foy;u dk ok’inkc %  P = P1   
P2

 = Bksl foys; dk vkaf”kd nkc ux.;  

P  = P1
0 . X1   ………………(iii)       if   X1 + X2 = 1    ;     X2 =1- X1  

P  = P1
0(1- X2)          

P = P1
0 – P1

0 X2     
P1

0 X2  =  P1
0 – P        

X2 =  P1
0 – P / P1

0    
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vukn”kZ foy;u 

,sls foy;u tks rki o lkanzrk dh lHkh lhekvksa ij jkmYV fu;e dk ikyu ugh djrs gSA  
vfHkYk{k.k  % ok’Ik nkc jkmYV fu;e ls fopfyr gksrk gSA [P1 ≠ P1

0. X1   ;   P2 ≠ P2
0. X2 ]  

           vk;ru ifjorZu ΔmixV ≠ 0    ,SUFksYih ifjorZu ΔmixH ≠ 0  

/kukRed fopyu n”kkZus okys _.kkRed fopyu n”kkZus okys  
• tc varjkf.od vkd’kZ.k % A-A & B-B > A-B  
• foy;u dk ok’inkc jkmYV ds fu;e ls fu/kkZfjr 
ok’inkc dh vis{kk vf/kd gksxk vFkkZr foy;u ds 
ok’inkc esa /kukRed fopyu gksxk 

• [P1 > P1
0. X1    ;    P2 > P2

0. X2 ]  
• ΔmixV = +ive   
• ΔmixH =+ive (Endothermic )   
• mnkgj.k % ,slhVksu + ,sFksukWy  
         ,slhVksu + dkCkZu MkbZlYQkbM   
vU; % esFksukWy + CCl4   ,    ,FksukWy@esFksukWy + ty  

• ok’inkc o eksy fHkUu ds e/; odz % 
A - foyk;d      
B -  foys; 

• tc varjkf.od vkd’kZ.k % A-A & B-B < A-B 
• foy;u dk ok’inkc jkmYV ds fu;e ls fu/kkZfjr 
ok’inkc dh vis{kk de gksxk vFkkZr foy;u ds 
ok’inkc esa _.kkRed fopyu gksxk 

• [P1 < P1
0 .X1    ;    P2 < P2

0 .X2 ]  
• ΔmixV = -ive   
• ΔmixH = -ive (Exothermic )       
• mnkgj.k % ,slhVksu + DyksjksQkWeZ +¼H ca/ku cukrs gS½   
          fQukWy + ,sfufyu  
vU; % methanol + acetic acid,  chloroform + benzene 

• ok’inkc o eksy fHkUu ds e/; odz % 
A - foyk;d      
B -  foys; 
 
 
 
 
 

 
 
 
 

 

 fLFkj DokFkh feJ.k &  
 ,sls f}?kVdh; nzoksa dk feJ.k ftudk nzo o ok’i izkoLFkk esa la?kVu leku gks ,oa fLFkj rki ij mcyrk gS] 
fLFkj DokFkh feJ.k dgykrk gSA  
fo”ks’krk % fLFkjDokFkh feJ.k ds vo;oh ?kVdksa dks izHkkth vklou }kjk i`Fkd ugh fd;k tk ldrk gSA 
1- U;wure DoFkukadh fLFkjDokFkh feJ.k ¼vf/kdre ok’inkch½ &  

,sls feJ.k tks fuf”pr la?kVu ij jkmYV fu;e ls vR;f/kd /kukRed fopyu n”kkZrs gS budk fLFkj DoFkukad 
vo;oh ?kVdksa ds DoFkukad ls U;wu@de gksrk gSA  

mnk0 1- ty + ,sFksukWy ¼”kdZjk ds fd.ou ls izkIr 95% ,sFksukWy½     2- ,sFksukWy + DyksjksQkWeZ   
2- vf/kdre DoFkukadh fLFkjDokFkh feJ.k ¼U;wure ok’inkch½ &  

,sls feJ.k tks fuf”pr la?kVu ij jkmYV fu;e ls _.kkRed fopyu n”kkZrs gS budk fLFkj DoFkukad vo;oh 
?kVdksa ds DoFkukad ls vf/kd gksrk gSA  

mnk0  1- ukbfVªd vEy(68%) + ty(32%)  (BP=393.5K)            2- ,slhVksu + DyksjksQkWeZ   
 

 foy;u ds v.kqla[; xq.k/keZ &  
,sls xq.k/keZ tks foy;u es mifLFkr d.kksa dh la[;k rFkk foys; d.kksa ds vuqikr ij fuHkZj djrs gS ijarq d.kksa dh 
izd̀fr ij ugha] bUgsa v.kqla[; xq.k/keZ ;k dkWfyxsfVo izksiVhZ dgk tkrk gS A ok’inkc voueu ls lacfU/kr xq.k/keZ 
fuEu gS&      1- ok’inkc dk vkisf{kd voueu  3- fgekad voueu (ΔTf)   

  2- DoFkukad mUu;u (ΔTb)   4- ijklj.k nkc (π) 
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1- ok’inkc dk vkisf{kd voueu & 

 tc ”kq} foyk;d + vok’i”khy@ oS|qr vui?kV~; foys;¼Bksl½ feykus ij foy;u ds ok’inkc dk vkisf{kd  
voueu] foys; dh eksy fHkUu ds cjkcj gksrk gSA 
jkmYV fu;e ls %  P  = P1

0 . X1    
foykd ds ok’inkc esa voueu ls %  ∆P1  = P1

0 - P1    
∆P1  = P1

0 - P1
0 . X1     

∆P1  = P1
0 (1- X1)         X2 = 1- X1 

∆P1  = P1
0 X2   

∆P1/ P1
0  =  X2     ∆P1  = P1

0 - P1    
P1

0 – P1 / P1
0 = X2      (ok’inkc dk vkisf{kd voueu in gS½        

P1
0 – P1 / P1

0 = n2 /n1+n2   
P1

0 – P1 / P1
0 = n2 /n1 

P1
0 – P1 / P1

0 = W2 /M2 x M1/W1    vr% ruq foy;uksa esa vok’i”khy foys; dk v.kqHkkj %  
 

2- DoFkukad mUu;u (ΔTb) &  

 ”kq} foyk;d + vok’i”khy foys; ;qDr foy;u dk ok’inkc ?kVrk gS lkFk gh feJ.k dk DoFkukad c<rk 
tkrk gS vr% foy;u dk ok’inkc] ok;qe.Myh; nkc ds cjkcj ykus ds fy, vf/kd rki dh vko”;drk gksxh vFkkZr 
foy;u dk DoFkukad “kq) foyk;d ds DoFkukad ls vf/kd gks tkrk gS bls DoFkukad mUu;u dgrs gSA  
¼DoFkukad & og rki ftl ij nzo dk ok’inkc] ok;qe.Myh; nkc ds cjkcj gks tkrk gSA½ 
ruq foy;u dk DoFkukad mUu;u  (ΔTb) ] foy;u esa mifLFkr foys; dh eksyy lkanzrk (m) ds lekuqikrh gksrk gSA 
ΔTb = Tb - Tb

0   

ΔTb α  m  
ΔTb  = Kb . m    

m =  W2 x 1000/M2 x W1    
ΔTb  = Kb . W2 x 1000/M2 x W1   
M2  = Kb x W2 x 1000/ ΔTb x W1   
 

eksyy mUu;u fLFkjkad@DoFkukad fLFkjkad (Kb) :  
1Kg foyk;d esa ;fn 1eksy foys; ?kqyk gks rks foy;u dk ΔTb = Kb 
 

3- fgekad voueu(ΔTf) &  
 ”kq} foyk;d + vok’i”khy foys; ;qDr foy;u dk ok’inkc ?kVrk gS lkFk gh feJ.k dk fgekad Hkh de gks 
tkrk gSA vr% foy;u] foyk;d ls de rki ij gh te tk;sxkA vFkkZr foy;u dk fgekad “kq) foyk;d ds fgekad 
ls U;wu gks tkrk gS bls fgekad voueu dgrs gSA  
¼fgekad & og rki ftl ij inkFkZ dh Bksl o nzo voLFkk dk ok’inkc leku gksrk gSA½ 
ruq foy;u dk fgekad voueu  (ΔTf) ] foy;u esa mifLFkr foys; dh eksyy lkanzrk (m) ds lekuqikrh gksrk gSA 
ΔTf = Tf

0  -  Tf     
ΔTf α  m     
ΔTf  = Kf . m 

m =  W2 x 1000/M2 x W1    
ΔTf  = Kf x W2 x 1000/M2 x W1   
M2  = Kf x W2 x 1000/ ΔTf x W1   

eksyy voueu@fgekad voueu@dzk;ksLdksfid fLFkjkad (Kf)  :   
1Kg foyk;d ;fn 1eksy foys; ?kqyk gks rks foy;u dk ΔTf = Kf           
Kf dh bdkbZ % K kg mol-1 

foyk;d ds eksy = n1   
foys; ds eksy     = n2   
ruq foy;uksa ds fy,    n2 <<< n1  
foys; dk Hkkj o v.kqHkkj dze”k% = W2  & M2  foyk;d 
dk Hkkj o v.kqHkkj dze”k% = W1 & M1   
X2  =   n2 /n1+n2   

 ;fn foy;u dk DoFkukad =  Tb     
 “kq) foyk;d dk DoFkukad = Tb

0  
 Tb > Tb

0       
 foys; dk Hkkj o v.kqHkkj dze”k% = W2  & M2 
 foyk;d dk Hkkj o v.kqHkkj dze”k% = W1 & M1  

 

 ;fn foy;u dk fgekad =  Tf     
 “kq) foyk;d dk fgekad = Tf

0  
 Tf

0  > Tf  
 foys; dk Hkkj o v.kqHkkj dze”k% = W2  & M2 
 foyk;d dk Hkkj o v.kqHkkj dze”k% = W1 & M1  
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Kf    &    Kb  dk  ΔHvap ds lkFk lacU/k %   

 

ijklj.k % foyk;d d.kksa dk v/kZikjxE; f>Yyh(spm) }kjk fuEu lkanzrk ls mPp lkanzrk ds foy;u dh vksj izokfgr gksuk 

v/kZikjxE; f>Yyh (spm) & dsoy foyk;d ds d.kksa dk fofue;¼vknku&iznku½ vuqer djrh gS  

Ex : lsyksQsu] ikpZesUV i= ;k lqvj dk CYksMj] lsY;qykst ,lhVsV] tkaro f>Yyh ;k peZi=      

var% ijklj.k & foyk;d ds d.kksa dk spm ;qDr lajpuk ds vanj dh vksj izokfgr gksuk]  

tSls v.Mk] fd”kfe”k] vaxqj ,oa gjh lCth;k dks ikuh eas j[kukA   

ckg~; ijklj.k & foyk;d ds d.kksa dk spm ;qDr lajpuk ls ckgj dh vksj izokfgr gksuk]  

tSls vaxqj dks pk”uh esa] v.Mk]fd”kfe”k dks lkanz ued ds ?kksy esa 
 

4- ijklj.k nkc (π) &  
 foy;u dh lrg ij yxus okyk og nzo LFkSfrd nkc tks foyk;d  

d.kksa dks spm }kjk foy;u esa izokg jksdrk¼ckf/kr½ gS ] ijklj.k nkc dgykrk gS  
   𝛑 = CRT 

   𝜋 = 
n2
V

 RT       n2 = W2 /M2 

  𝜋V  = 
W2  x   RT

M2
 

    M2  = 
W2  x   RT

𝜋V
    

 
 

mnk0 % 270 C rki ij ;qfj;k ds 
𝑀
10

 foy;u dk ijklj.k nkc Kkr djksA ;fn  R = 0.0821 atm lit K-1mol-1     

 m0 %    𝜋  = CRT         ;         C = 
1
10

 M        ;        T = 27 + 273 = 300 K 

            𝜋  = 1
10

  x 0.0821 x 300        ;        𝜋  = 2.46 atm           
 

mnk0 % 4 % ;qfj;k foy;u vU; dkcZfud ;kSfxd A ds 12 %foy;u dk leijkljh gSA A dk v.kqHkkj Kkr djksA 

 ijklj.k nkc  𝜋 =  
WRT
MV

   ;  ;qfj;k dk v.kqHkkj = 60 gm 

   4 % ;qfj;k foy;u dk ijklj.k nkc  𝜋1  =  
4RT

60𝑋100
 x 1000  ……………….. (i) 

 

   12 % ;kSfxd A dk ijklj.k nkc     𝜋2  =  
12RT

M 𝑋 100
 x 1000  ……………….. (ii) 

pwafd leijkljh foy;u ds ijklj.k nkc leku gksrs gSA   vRk%  𝜋1  =  𝜋2   

  4RT
60𝑋100

 x 1000  =  
12RT

M 𝑋 100
 x 1000   ;       4

60
  =  

12
M

    vr% ;kSfxd A dk v.kqHkkj M = 180 gm    Ans 
 

ijklj.k dk egRo % 
1- izksVhu] cgqydksa] tSo v.kqvksa esa foys; o vU; o`g~n.kqvksa ds eksyj nzO;eku Kkr djus esa mi;ksxhA 
2- ikS/kksa esa tM ls ifRr;ksa rd ty dk ifjogu ijklj.k ds dkj.k gksrk gSA 
3- ekal esa yo.k feykdj o Qyksa esa “kdZjk feykdj thok.kq dh o`f} jksdh tkrh gS D;ksafd ijklj.k ls ueh esa deh 

ls thok.kq ladqfpr gksdj ej tkrs gSA 
4- tks yksx vf/kd ued ;k uefdu Hkkstu ysrs gS mues mrd dksf”kdkvksa ds varjkdk”kh LFkkuksa esa ty /kkj.k c< 

tkrk gS ,oa LFkwyrk ;k lwtu gksus yxrh gS bls “kksQ ;k ,fMek dgrs gSA  
 

• Lke ijkljh foy;u& spm }kjk i`Fkd nks leku ijklj.k nkc okys foy;u tks foyk;d d.kksa dk izokg ugh djrs  
• vfr ijkljh foy;u& nks fHkUu ijklj.k nkc okys foy;uksa esa ls fuEu nkc okys ds lkis{k mPp nkc okyk foy;u 
• vYi ijkljh foy;u& nks fHkUu ijklj.k nkc okys foy;uksa esa ls mPp nkc okys ds lkis{k fuEu nkc okyk foy;u 
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 izfrykse ;k O;qRdze ijklj.k(RO) &  

foy;u ij ijklj.k nkc ls mPp ckg~; nkc(Pex) yxkus ij foyk;d ds d.k  
spm }kjk mPp lkanzrk ls fuEu lkanzrk okys foy;u dh rjQ izokfgr  
gksus yxrs gS bls izfrykse ijklj.k dgrs gSA    Pex >  π  = Reverse Osmosis    
izdze esa iz;qDr d`f=e v/kZikjxE; f>Yyh % lsY;qykst ,slhVsV dh fQYe 

vuqiz;ksx % leqanzh ;k yo.kh; ty dk foyo.khdj.k vFkkZr ihus ;ksX; cukuk 
 

 vlkekU; eksyj nzO;eku &  
 foys; $ foyk;d ¾ vk;uu@laxq.ku ¾ d.kksa dh la[;k esa o`f}@deh ¾ v.kqla[;d xq.k/keZ es o`f}@deh 
 foys; dk vkf.od nzO;eku ] v.kqla[;d xq.k/keZ ds O;qRdzekuqikrh gksrk gS  
 foys; dk eksyj nzO;eku] okLrfod eksyj nzO;eku ls fHkUu ¼de@vf/kd½ izkIRk gksrk gS] vlkekU; eksyj nzO;eku 

dgykrk gS 
¼v½ foys; d.kksa dk fo;kstu ;k vk;uu %     AB   ⇌  A+ + B-  
vk;fud foys; inkFkZ foyk;d esa ?kqydj nks ;k vf/kd d.kksa esa fo?kfVr gks tkrs gS vr% foys; d.kksa dh la[;k 
c<rh gS vFkkZr v.kqla[;d xq.k/keZ c<rs gS ftlls vkf.od nzO;eku ?kVrk gSA 
 

mnkgj.k 1 NaCl , CaCl2 , K4[Fe(CN)6]  ds 1 eksy dks ty esa ?kksyus ij ;fn “kr izfr”kr vk;uu gks rks buds 
v.kqHkkj] okLrfod v.kqHkkj dk fdruk Hkkx gksxk\ vFkok v.kqHkkj o okLrfod v.kqHkkj esa vuqikr Kkr djksA 

m0 & NaCl   →   Na+   +  Cl-                   =  2  mole ions     
           CaCl2   →   Ca2+  +  2Cl-                  =  3  mole ions 
           K4[Fe(CN)6]  →  4K+

   +  [Fe(CN)6]-    =  5  mole ions 
pawfd v.kqla[; xq.k ¼vk;uksa dh la[;k½ v.kqHkkj ds O;qRdzekuqikrh gksrs gSA v.kqla[;d xq.k/keZ  α 1@v.kqHkkj ;k vkf.od nzO;eku 

vr% bu ;kSfxdksa ds v.kqHkkj o okLrfod v.kqHkkj dk vuqikr dze”k% 1
2

   ;   1
 3

    ;    1
5
 gksxkA 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

¼v½ foys; d.kksa dk laxq.ku ;k la;kstu %     nA   ⇌  (A)n 
foys; inkFkZ ds nks ;k vf/kd d.k ijLij tqMdj ;k laxqf.kr gksdj cMs v.kq cukrs gS ftlls foys; ds dqy d.kksa 
dh la[;k ?kVrh gS vFkkZr v.kqla[;d xq.k/keksZa esa deh tcfd vkf.od nzO;eku esa o`f} gksrh gSA 
    

mnkgj.k % 2 D;k dkj.k gS fd QkWfeZd vEy] ,lhfVd vEy rFkk cSatksbd vEy dks csathu foyk;d esa ?kksyus ij 
buds v.kqHkkj] okLrfod Hkkj ls nqxqus izkIr gksrs gSA  
m0 & mijksDr lHkh dkcksZfDlfyd vEyksa dks cSathu ¼fuEu ijkoS|qrkad foyk;d½ esa gkbMªkstu cU/ku }kjk laxqf.kr 
gksdj f}r;u dj f}yd cuk ysrs gS ftlls d.kksa dh la[;k ?kV tkrh gSA 

 pawfd v.kqla[; xq.k ¼d.kksa dh la[;k½ v.kqHkkj ds O;qRdzekuqikrh gksrs gSA v.kqla[;d xq.k/keZ  α 1@v.kqHkkj ;k vkf.od nzO;eku 

 

vr% buds v.kqHkkj okLrfod Hkkj ls nqxqus izkIr gksrs gSA tSls    
                    2CH3COOH   ⇌   ( CH3COOH )2 

 
                           lkekU; v.kqHkkj = 60 amu    ;   izsf{kr v.kqHkkj = 120 amu  

------------------------------------------------------------------------------------------------------------------------------------------- 
 

 okUVgkWQ xq.kkad (i) –  fo;kstu o la;kstu dh lhek dk fu/kkZj.k djus okyk xq.kkad] okUVgkWQ xq.kkad dgykrk gSA 
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okUVgkWQ xq.kkad (i) dk eku foy;u esa foys; dh izd`fr dks O;Dr djrk gS tSls &  
;fn  i = 1 foys; dk vk;uu o laxq.ku nksuks gh ugha gksxk vr% vok’Ik”khy foys;] foy;u esa lkekU; O;ogkj n”kkZrk gSA 

 i > 1 foys; dk vk;uu ;k fo?kVu gksxk   ¼KCl(aq)  ds fy, i = 1.98 ½ 
 i < 1 foys; dk laxq.ku gksxk   ¼cSathu es a,sFksukWbd vEy ds fy, i = 0.5 ½ 
 

 v.kqla[; xq.k/keZ o okaVgkWQ xq.kkad esa lacU/k %  

 

 

 

 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
Questions -   
(1) NH3, HCl, CO2, SO2  dh ty esa foys;rk H2, O2, N2  dh vis{kk mPp gksrh gS \   

dkj.k & mDr xSlksa dh fdz;k”khyrk mPp gksus ls foyk;d¼ty½ ls fdz;k dj vk;fud ;kSfxd cukrh gSA tSls % 
NH3 + H2O → NH4OH        ;     HCl(g) + H2O → HCl(i)      ;      CO2 + H2O → H2CO3          ;      SO2 + H2O →  H2SO4  

(2) vkWDlhtu ty dh vis{kk jDr esa rsth ls ?kqyrh gS \ 
 dkj.k & O2 jDr es mifLFkr Hb ls fdz;k dj fdz;k”khy  HbO2 cuk ysrh gSA 
 

(3) HCl ty es vf/kd foys; tcfd csathu esa vYi foys; gksrh gS \ 

dkj.k & leku&leku dks ?kksyrk  ¼ HCl & ty /kzqoh; tcfd csathu v/kzqoh; ½ 

(4) xSlksa dh nzoksa esa foys;rk ,d m’ek{ksih izdze gS dSls \ 

dkj.k & yk “kkrSfy, fu;e ls fLFkj nkc ij  rki↑  d.kksa dh xfrt mtkZ↑   foys;rk↓  
viokn & H2 o He ds ?kqyus ij m’ek vo”kksf’kr gksrh gS vr% rki c<kus ij bu xSlksa dh foys;rk  Hkh c<sxhA 


