
imvqb 

BDwbU AvU   c„ôv ◗ 193 

 
 

Zij-Zij `ªeY 

(Liquid-Liquid Solution) 

 
f‚wgKv 

ª̀eY wewfbœ Ae ’̄vq _vK‡Z cv‡i| †hgb M¨vm, Zij I KwVb| ª̀e‡Yi m‡½ ª̀e I ª̀ve‡Ki Nwbó m¤úK©| 
Zi‡j M¨vmxq I KwVb c`v‡_©i ª̀e‡Yi †ejvq M¨vm I KwVb c`v_©‡K ª̀e aiv nq| Ab¨vb¨ †¶‡Î ỳBwUi 
g‡a¨ †hwUi cwigvY Kg Zv‡K ª̀e I Ab¨wU‡K ª̀veK aiv nq| wPwbi mie‡Z Ges NaCl Gi ª̀e‡Y 
h_vµ‡g wPwb I jeb (NaCl) †K ª̀e Ges cvwb‡K ª̀veK aiv nq| 

evZvm M¨vm mg~‡ni mgmZ¡ wgkªY| GUv‡K wewfbœ M¨v‡mi bvB‡Uªv‡R‡b ª̀eY ejvi †P‡q wgkªY bvgB 
cÖPwjZ| B_vbj cvwb‡Z mKj gvÎvq ª̀ve¨| ZvB cvwb‡Z B_vbj ª̀exf‚Z n‡q me©‡Zvfv‡e wgkªYxq ỳBwU 
Zi‡ji ª̀eY ˆZix K‡i| GB ỳBwU Zi‡ji †h †Kvb GKwU ª̀veK ev ª̀e e‡j we‡ewPZ n‡Z cv‡i| †mvbv-
iƒcvi m¼i (alloy) GKwU KwVb Ae ’̄vq weivRgvb ª̀eY (Solid-solution)| AwaKvsk m¼iB (alloy) 
GBiƒc| 

ỳBwU Zij c`v_© m¤ú~Y©fv‡e bv wg‡k hw` Zij Í̄i (layer) m„wó K‡i Z‡e Zv‡`i‡K AwgkªYxq e‡j| †hgb 
†ebwRb-cvwb, †K¬v‡ivdig-cvwb wmm‡Ug| Avevi wd‡bvj-cvwb wmm‡U‡g Zij ¯—i m„wó nIqvi c~‡e© 
mvgvb¨ wdbj cvwb‡Z ª̀exf‚Z nq| GLv‡b wdbj-cvwb‡Z AvswkK wgkªYxq| AvswkK wgkªYxq (Partially 
miscible) I AwgkªYxq Zij wmm‡U‡gi ˆewkó n‡jv ZvcgvÎv evov‡j AvswkK wgkªYxq wmm‡Ug wgkªYxq 
n‡q mgmË¡ ª̀eY ˆZix Ki‡e| AwgkªYxq ª̀eY Zv‡ci d‡j Ggb wgkªY ˆZix Ki‡Z cv‡i hvi ùzUbv¼ wfbœ| 
AvswkK wgkªYxq ª̀eY n‡”Q GKwU m¤ú„³ (saturated) ª̀eY| 

G BDwb‡U Avgiv Zij-Zij mgmZ¡ ª̀eY wb‡qB †ekx Av‡jvPbv Ki‡ev| 
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cvV 1 ivD‡ëi m~Î (Raoult's law) 

 

 
D‡Ïk¨ 

G cvV †k‡l 

● ivD‡ji m~Î e¨vL¨v Ki‡Z cvi‡eb| 

● ivD‡ji m~‡Îi wfwË‡Z wKQy mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

8.1.1: ev®úPvc Aebg‡bi ivD‡ëi m~Î (Raoult's law of lowering of vapour 
pressure) 
†Kvb Zij ª̀ve‡K †Kvb AbyØvqx Ges AZwor we‡køl¨ ª̀e ª̀exf‚Z n‡j Zij ª̀ve‡Ki ev®úPv‡ci n«vm ev 
Aebgb N‡U, A_v©r weï× Zi‡ji ev®úPvc A‡cÿv ª̀e‡Yi ev®úPvc Kg nq| e¨vcK M‡elYv Pvwj‡q 
weÁvbx ivDë ev®úPv‡ci Aebg‡bi mv‡_ ª̀e‡Yi NbgvÎvi m¤úK© wbY©q K‡i GKU m~‡Îi AeZviYv 
K‡ib| m~ÎwU ivD‡ëi ev®úPvc Aebg‡bi m~Î bv‡g cwiwPZ| m~ÎwU wb¤œiƒc- 

m~Ît ÒAbyØvqx I AZwor we‡køl¨ ª̀‡ei Dcw ’̄wZ‡Z ª̀ve‡Ki ev®úPv‡ci Av‡cwÿK Aebgb ª̀e‡Y Dcw ’̄Z 
ª̀‡ei †gvj fMœvs‡ki mgvb|Ó 

e¨vL¨vt ª̀e RwbZ ª̀ve‡Ki ev®úPv‡ci Av‡cwÿK Aebgb ej‡Z ª̀ve‡Ki ev®úPv‡ci Aebgb I weï× 
ª̀ve‡Ki ev®úPv‡ci AbycvZ‡K eySvq| 

g‡b Kwi, wbw ©̀ó ZvcgvÎvq †Kvb weï× ª̀ve‡Ki ev®úPv‡ci ev®úPvc P
0
, Ges ª̀e‡Yi ev®úPvc P| Zvn‡j 

ª̀ve‡Ki ev®úPv‡ci Aebgb nj (P
0
- P) Ges ev®úPv‡ci Av‡cwÿK Aebgb nj 

P
0
- P

 P
0

  

hw` ª̀e‡Y n
1
  Ges n

2
  h_vµ‡g ª̀veK I ª̀‡ei †gvj msL¨v nq, Zvn‡j †gvj fMœvs‡ki msÁv Abymv‡i 

ª̀‡ei †gvj fMœvsk, x
2
  = 

n
2

 n
1
+  n

2

  

myZivs ivD‡ëi m~ÎwU MwY‡Zi fvlvq wb¤œiƒ‡c cÖKvk Kiv hvq| 

P
0
- P

 P
0

 = 
n
2

 n
1
+  n

2

 = x
2
  .... .... ..... .... .... ..... .... .... .... (8.1) 

jNy ª̀e‡Yi n
1
  Gi Zzjbvq n

2
  Lye †QvU nq, †m‡ÿ‡Î n

2
  †K AMÖvn¨ Kiv hvq, A_v©r n

1
+n

2
≅ n

1
  aiv 

hvq| ZvB Lye jNy ª̀e‡Yi Rb¨ ivD‡ëi m~Î‡K wb¤œiƒ‡c wjLv hvq| 

P
0
- P

 P
0

 = 
n
2

 n
1

 .... .... ..... .... .... ..... .... .... .... (8.2) 
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8.1.2: ivD‡ëi m~‡Îi weKí eY©bv 

ivD‡ëi m~ÎwU‡K weKífv‡e cÖKvk Kiv hvq| G m~Îvbymv‡i ª̀e‡Yi ev®úPv‡ci Av‡cwÿK Aebgb ª̀‡ei 
†gvj fMœvs‡ki mgvb| 

ev  
P

0
- P

 P
0

 =  x
2
   

GLv‡b,  
P

0
 = weï× ª̀ve‡Ki ev®úPvc 

P = GKB ZvcgvÎvq ª̀e‡Yi ev®úPvc 

x
2
  = ª̀‡ei †gvj fMœvsk  

mgxKiYwU‡K c~b©web¨ Í̄ K‡i wjLv hvq,  

1- 

P
0
- P

 P
0

 = 1- x
2
   

ev  
P

 P
0

 = 1- x
2
  .... .... ..... .... .... ..... .... .... .... (8.3) 

hw` ª̀ve‡Ki †gvj fMœvsk = x
1
 Ges ª̀‡ei †gvj fMœvsk = x

2
 nq,  

Z‡e ª̀e‡Yi †gvj fMœvsk x
1
+ x

2
= 1 

ev  x
1
= 1- x

2
 

myZivs (8.3) b¤̂i mgxKiYwU n‡e,  ev  
P

 P
0

 = x
1
  .... .... ..... .... .... ..... .... .... .... (8.4) 

ev  P = P
0
x
1
  .... .... ..... .... .... ..... .... .... .... (8.5) 

A_v©r, †Kvb Zij ª̀e‡Yi ev®úPvc weï× ª̀ve‡Ki ev®úPvc I †gvj fMœvs‡ki ¸Yd‡ji mgvb| 

Avevi wbw ©̀ó DòZvq ª̀ve‡Ki ev®úPvc P
0 

aªæeK _v‡K| myZivs (8.5) b¤̂i mgxKiYwU †jLv hvq, P
0
∝ x

1
   

A_v©r, †Kvb wbw`ó ZvcgvÎvq †Kvb ª̀e‡Yi ev®úPvc ª̀ve‡Ki †gvj fMœvs‡ki mgvbycvwZK| 

 

ev®úPv‡ci Aebgb GKwU Kwj‡MwUf ag©| GwU GKwU †fŠZ ag© hv ª̀e‡Y ª̀‡ei KYvi (Avqb ev Aby) 
msL¨vi Dci wbf©i K‡i| ùyUbvs‡Ki Dbœqb, wngv‡¼i Aebgb, Am‡gvwUK Pvc Ab¨ wZbwU Kwj‡MwUf 
ag©|  

 

8.1.3: ev®úPvc Aebgb n‡Z `ª‡ei AvYweK IRb wbav©iY 

†Kvb weï× ª̀ve‡K Abyhvqx ª̀e †hvM Ki‡j ª̀ve‡Ki ev®úPv‡ci †h Aebgb N‡U Zv cwigvc K‡i ª̀‡ei 
AvYweK IRb wbY©q Kiv hvq| 
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ev®úPvc Aebg‡bi ivD‡ëi m~Îvbymv‡i, ª̀ve‡Ki ev®úPv‡ci Av‡cwÿK Aebgb ª̀e‡Y ª̀exf‚Z ª̀‡ei †gvj 
fMœvs‡ki mgvb| A_v©r 

P
0
- P

 P
0

 = 
n
2

 n
1
+  n

2

  

GLv‡b, P
0
 I P nj h_vµ‡g ª̀veK I ª̀e‡Yi ev®úPvc Ges n

1
  Ges n

2
  nj h_vµ‡g ª̀veK I ª̀‡ei †gvj 

msL¨v| 

jNy ª̀e‡Yi †ÿ‡Î n
1
  Gi Zzjbvq n

2
  Gi gvb K‡g e‡j Dc‡iv³ mgxKiYwU `vuovq, 

P
0
- P

 P
0

 = 
n
2

 n
1

  

hw` AvYweK M
1
 IRb wewkó W

1
 MÖvg ª̀ve‡K M

2
 AvYweK IRb wewkó W

2
 MÖvg ª̀e ª̀exf‚Z _v‡K Zvn‡j   

n
1
 = 

W
1

 M
1

  Ges n
2
 = 

W
2

 M
2

  nq| 

myZivs, 
P

0
- P

 P
0

 = 

W
2
 / M

2

 W
1
 / M

1

  = 

W
2
 × M

1

 W
1
 × M

2

  

∴ M
2
 =   

W
2
 × M

1

W
1

P
o
 - P

P
o

    

myZivs, P
0
, P, W

1
, W

2
, M

1
 G c`¸‡jvi gvb Rvbv _vK‡j ª̀‡ei AvYweK IRb wbY©q Kiv hvq| 

 

8.1.4: ivD‡ëi m~‡Îi cÖ‡hvR¨Zv I mxgve×Zv 

cÖ‡hvR¨Zvt 

 1. AbyØvqx Ges AZwor we‡køl¨ ª̀‡ei jNy ª̀eY ivD‡ji m~Î †g‡b P‡j| 

 2. ª̀eY hZ †ewk jNy n‡e, ZZ mwVKfv‡e m~ÎwU †g‡b Pj‡e| 

 3. G m~‡Îi mvnv‡h¨ ª̀e‡Y Dcw ’̄Z ARvbv ª̀‡ei AvYweK fi wbY©q Kiv hvq| 
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mxgve×Zvt 

 1. ª̀e DØvqx I Zwor we‡køl¨ n‡j m~ÎwU cÖ‡hvR¨ n‡e bv| 

 2. ª̀e‡Yi NbgvÎv AwaK n‡j G m~Î cÖ‡hvR¨ nq bv| 

 3. ª̀e I ª̀veK hy³ n‡q †hŠM MVb Ki‡j G m~Î cÖ‡hvR¨ n‡e bv| 

 4. ª̀e‡Y ª̀‡ei ms‡hvRb ev we‡qvRb n‡jI m~ÎwU cÖ‡hvR¨ n‡e bv| 

 5. ivD‡ëi m~‡Î ZvcgvÎvi †Kvb D‡jøL †bB, KviY- †Kvb wbw ©̀ó ª̀e‡Yi †ÿ‡Î ev®úPv‡ci Av‡cwÿK 
Aebg‡bi gvb me ZvcgvÎvqB mgvb n‡q _v‡K| 

 

8.1.5: Av`k© I Abv`k© `ªeY 

†h me ª̀eY mKj ZvcgvÎvq Ges †h †Kvb mshyw³‡Z ivD‡ëi m~Î m¤ú~Y©fv‡e †g‡b P‡j Zv‡`i Av`k© 
ª̀eY e‡j|  

Av`k© ª̀e‡Yi ˆewkó¨ n‡jv- 

1. G ª̀e‡Yi AYymg~‡ni g‡a¨ †Kvb AvšÍ:AYy wµqv-cÖwZwµqv ev wg_w®Œqv nqbv| 

2. G ª̀e‡Yi Dcv`vb¸‡jvi wgkÖ‡Yi d‡j AvqZ‡bi †Kvb ms‡KvPb ev cÖmviY N‡U bv| A_v©r Dcv`vbØq 
wgwkÖZ Ki‡j m„ó ª̀e‡Yi AvqZb (V) Dcv`vbØ‡qi wbR wbR AvqZ‡bi (V

A
, V

B
) mgwói mgvb| 

A_v©r V = V
A
 + V

B
 

3. G ª̀eY cÖ ‘̄ZKv‡j †Kvb Zvc †kvwlZ ev wbM©Z nq bv| A_v©r ª̀eY Zvc k~b¨ nq| A_v©r ∆H = 0 

4. Av`k© ª̀e‡Yi AYymg~‡ni g‡a¨ AvšÍ:AvYweK AvKl©b ej mgvb n‡e| †hgb A I B ỳwU Zij Av`k© 
ª̀eY Drcbœ Ki‡j Zv‡Z A—A ,B—B Ges A—B AvšÍ:AvbweK AvKl©Y ej mgvb n‡e| 

 

†h me ª̀e‡Y Av`k© ª̀e‡Yi ˆewkó¨¸‡jv Abycw ’̄Z _v‡K Ges ivD‡ëi m~Î AbymiY K‡i bv Zv‡`i‡K 
Abv`k© ª̀eY e‡j| Abv`k© ª̀e‡Y A—B Gi AvšÍ:AvYweK AvKl©Y ej Dcv`vb A—A Ges B—B Gi Mo 
AvšÍ:AvYweK AvKl©Y ej †_‡K wfbœ nq| Av`k© ª̀eY †_‡K Abv`k© ª̀e‡Yi G wePy¨wZ ỳÕcÖKvi| 

(i). abvZœK wePy¨wZt A—B Gi AvšÍ:AvYweK AvKl©Y ej hw` Dcv`vb A—A Gi AvšÍ:AvYweK AvKl©Y ej 
Ges B—B Gi AvšÍ:AvYweK AvKl©Y ej Gi Mo gvb A‡cÿv Kg nq ZLb wgkÖ‡Yi d‡j A I B Gi 
AYymg~n AwaKZi mn‡R ev®úvwqZ nq| G‡ÿ‡Î Zij ª̀e‡Yi ev®úPvc ivD‡ëi m~Î †_‡K wnmveK…Z 
ev®úPv‡ci gvb †_‡K †ewk nq| 

(ii). FbvZœK wePy¨wZt A—B Gi AvšÍ:AvYweK AvKl©Y ej hw` Dcv`vb A—A Ges B—B Dcv`vb Gi 
AvšÍ:AvYweK AvKl©Y ej Gi Mo gvb A‡cÿv †ewk nq ZLb wgkÖ‡Yi d‡j A I B Dfq Dcv`v‡bi 
AYymg~n AwaKZi †Rviv‡jvfv‡e AvK…ó nq| d‡j A I B Gi wgkÖY‡K ev®úvwqZ Kiv ~̀iƒn n‡q c‡o| 
G †ÿ‡Î ª̀e‡Yi ev®úPvc ivD‡ëi m~Î †_‡K wnmveK…Z ev®úPv‡ci gvb n‡Z Kg nq| 
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mvims‡¶c 

● ỳB ev Z‡ZvwaK c`v‡_©i mgmË¡ wgkªY‡K ª̀eY e‡j| A¨vjq m¼i (alloy) ª̀e‡Yi KwVb Ae ’̄v| 
evZvm wewfbœ M¨v‡mi mgmZ¡ wgkªY| ỳB c`v‡_©i ª̀e‡Y †h c`v_©wUi cwigvY †ekx Zv‡K ª̀veK 
(solvent) Ges Ab¨wU‡K ª̀e ejv nq (solute)| 

● †h me ª̀eY mKj ZvcgvÎvq Ges †h †Kvb mshyw³‡Z ivD‡ëi m~Î m¤ú~Y©fv‡e †g‡b P‡j Zv‡`i 
Av`k© ª̀eY e‡j| 

● †h me ª̀e‡Y Av`k© ª̀e‡Yi ˆewkó¨¸‡jv Abycw ’̄Z _v‡K Ges ivD‡ëi m~Î AbymiY K‡i bv Zv‡`i‡K 
Abv`k© ª̀eY e‡j| 

● †Kvb weï× ª̀ve‡K Abyhvqx ª̀e †hvM Ki‡j ª̀ve‡Ki ev®úPv‡ci †h Aebgb N‡U Zv cwigvc K‡i 
ª̀‡ei AvYweK IRb wbY©q Kiv hvq| 
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cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b 
(1) Ii m¨vjvBb ˆZixi ª̀e¨vw` 
 (K) GKwU KwVb Ae ’̄vi ª̀eY,  
 (L) cvwb‡Z AmgmË¡ wgkªY ˆZix K‡i 
 (M) Møy‡KvR ª̀e‡Yi GKwU KwVb Ae ’̄v|  
 (N) wewfbœ KwVb c`v‡_©i AmgmË¡ wgkªY| 
(2) ivD‡ji m~Î gvb¨Kvix ª̀eY GKwU 
 (K) Av`k© ª̀eY,  
 (L) Abv`k© ª̀eY  
 (N) wgwkªZ ª̀eY  
 (N) KwVb Ae ’̄vi ª̀eY 
(3) A I B ỳBwU Zij c`v_© Giv m¤ú~Y© wgkªYxq Zij ª̀eY ˆZix K‡i| ivD‡ji m~Î G ª̀e‡Yi Rb¨ 

cÖ‡hvR¨ n‡e hLb 
 (K) A AYy mg~‡ni g‡a¨ AvKl©Y me©vwaK 
 (L) B AYy mg~‡ni g‡a¨ AvKl©Y me©vwaK 
 (M) A I B Gi AYy mg~‡ni g‡a¨ AvKl©Y me©vwaK 
 (N) A AYymg~‡ni ci¯úi AvKl©Y ej = B AYymg~‡ni ci¯úi AvKl©Y ej = A I B AYymg~‡ni 

g‡a¨ AvKl©b ej 
(4) GKwU AbyØvqx KwVb c`v_© cvwb‡Z ª̀exf‚Z n‡j 
 (K) cvwbi ev®úPvc †e‡o hvq 
 (L) cvwbi ev®úPvc K‡g hvq 
 (M) cvwbi ev®úPvc AcwiewZ©Z _v‡K 
 (N) KwVb c`v_©wU DØvqx wgkªY m„wó K‡i| 
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cvV 2 ev®ú Pvc-mshyw³ Ges ZvcgvÎv-mshyw³i †jLwPÎ 
(Vapour pressure-composition and temperature composition curves) 

 
D‡Ïk¨ 
G cvV †k‡l 

● ev®úPvc-mshyw³ I ZvcgvÎv- mshyw³ †jLwPÎ e¨vL¨v Ki‡Z cvi‡eb| 
● Abv`k© wgkª‡bi wePy¨wZi cÖK…wZ eY©bv Ki‡Z cvi‡eb| 
● ZvcgvÎv ev Pvc, ev®ú Pvc-mshyw³ A_ev ZvcgvÎv-mshyw³ †jL wPÎ‡K cÖfvweZ K‡i Zv eY©bv Ki‡Z 

cvi‡eb| 

 

8.2.1 Av`k© `ªe‡Yi ev®ú I Zij †dR (phase)| 

A I B wgwkªZ n‡q Av`k© ª̀eY ˆZix K‡i| Zij †d‡R G‡`i †gvj fMœvsk h_vµ‡g x
A
(l)  I x

B
(l) | 

ev®ú †d‡R A I B Gi NbgvÎv wfbœ n‡e| hw` x
A
(υ) I 

B
(υ) 

x
A
(υ)

x
B
(υ)

 = 
P
A

P
B

 =  

Pº 
A
x
A
(l)

Pº 
B
x
B
(l)

   

A, B Gi Zzjbvq †ekx DØvqx (Volatile) n‡j GKwU wbw ©̀ó ZvcgvÎvq Pº 
A
  > Pº 

B
  Ges 

x
A
(υ)

x
B
(υ)

 > 
x
A
(l)

x
B
(l)

   A_©vr ev®ú †d‡R AwaK cwigv‡b A _vK‡e| 

 

A I B ª̀e‡Yi wewfbœ mshyw³‡Z ª̀e‡Yi Dc‡ii 
m¤ú„³ ev‡®úi mshyw³ wPÎ 8.3-G †`Lv‡bv n‡jv| 
mvgwMÖK ev®ú Pvc AvswkK ev®ú Pvc P

A
  I P

B
  

Gi mgwó| Zxi wPý w`‡q e„w×i w`K wb‡ ©̀k Kiv 
n‡q‡Q| hLb mvgwMÖK ev®ú Pvc P ZLb, Zij 
†d‡Ri mshyw³ wb‡ ©̀k Kiv n‡q‡Q| V w`‡q ev®ú 
†d‡Ri mshyw³ †`Lv‡bv n‡q‡Q| VL †iLv‡K UvB 
jvBb (Tie line) ejv nq|  

ỳB †dR mvg¨ve ’̄v wewkó (Zij I ev®ú)  
wmm‡U‡g UvB jvBb Zij †d‡Ri †h mshyw³ †mB 
†gvZv‡eK ev®ú †d‡Ri mshyw³ †`Lvq| GKB 
fv‡e G jvBb ev®ú †d‡Ri mshyw³ †gvZv‡eK 
Zij †d‡Ri mshyw³ †`Lvq|  

wPÎ Abyhvqx P
º 
A  > P

º 
B
 | 

 

[wPÎ-8.3| A I B Gi Av`k© ª̀e‡Yi ev®ú Pvc-mshyw³ †jLwPÎ] 
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myZivs ev®ú †d‡R A Gi Av‡cw¶K cwigvY †ekx n‡e| mvgwMÖK ev®ú Pvc †iLvq L we› ỳ eivei Zij 
†d‡Ri A Gi cwigvY, awi ′ x 

A
| UvB jvB‡bi Aci cÖvšÍ ev®ú †d‡Ri mshyw³‡K V we› ỳ‡Z †Q` K‡i‡Q| 

G we› ỳ eievi mshyw³‡Z A Gi cwigvY (x "A )| ¯úóZB x "A > ′ x 
A
 

ZvcgvÎv e„w× †c‡j Zi‡ji ev®ú PvcI e„w× cvq| ev®ú Pvc hLb 1 atm nq ZLb ZijwU dzU‡Z _v‡K| 

cvwbi †ejvq GUv N‡U hLb ZvcgvÎv 1000
 C nq| ZvB cvwbi ùzUbvsK 1000

 C| wPÎ 8.4 G 

A I B Zij wgkª‡Yi ZvcgvÎv ebvg mshyw³i 
†jLwPÎ AvKv n‡q‡Q| A †h‡nZz B Gi †P‡q †ekx 
DØvqx Gi ùzUbv¼ B Gi †P‡q †ekx| t

1
 ZvcgvÎvq 

Zij †d‡Ri mshyw³ l
1
 | GB ZvcgvÎvq †h ev®ú 

Zi‡ji mv‡_ mvg¨ve ’̄vq (m¤ú„³ ev®ú) Zvi 
mshyw³ V

1
 | Avevi t

2
  ZvcgvÎvq Zij I m¤ú„³ 

ev‡®úi mshyw³ h_vµ‡g l
2
 I v

2
| †`Lv hv‡”Q 

Zi‡ji ZvcgvÎvi cwieZ©‡bi mv‡_ Gi Ges Gi 
m‡½ mvg¨ve ’̄vq ev‡®úiI mshyw³ cwiewZ©Z nq| 
ª̀eY Av`k© n‡jI ZvcgvÎv cwieZ©‡bi m‡½ Zij 

ev ev®ú †d‡Ri mshyw³i cwieZ©b mij ˆiwLK 
bq| t

1
v
1

 I  t
2
v
2
 UvB jvBb| ª̀e‡Yi ZvcgvÎv 

hZB A Gi ùzUbv‡¼i AwaK n‡Z _v‡K ZZB A 
Zij †dR †_‡K Kg‡Z _v‡K| GK mgq mg¯— A 
Zij †dR †_‡K AcmvwiZ n‡e Ges weï× B 
Zi‡j †_‡K hv‡e| 

 

 

wPÎ: 8.4| GKwU Av`k© ª̀e‡Yi ZvcgvÎv mshyw³ †jLwPÎ| 

 

8.2.2: Abv`k© `ªe‡bi ev®ú I Zij †dR 
wPÎ 8.2 Gi (L) I (M) Abv`k© ª̀e‡Yi ev®ú Pvc I mshyw³ [†gvj fMœvs‡k] †jLwPÎ| (L) wP‡Î ª̀e‡Yi 
ev®ú Pvc ab, ....... †iLv ivD‡ji m~Îvbymv‡i Aw¼Z| A I B Gi mKj mshyw³‡ZB ab eµ †iLvwU ab...... 
mij‡iLvi Dc‡i| A_©vr Zij †d‡Ri †P‡q ev®ú †d‡RB A I B Gi Dcw ’̄wZi cÖeYZv †ekx G ai‡Yi 
NUbv‡KB cwRwUf wePy¨wZ e‡j ejv n‡q‡Q| G †¶‡Î A I B Gi cÖ‡Z¨‡Ki GKK ev®ú PvcI ivD‡ji m~Î 
†_‡K cwRwUf wePy¨wZ †`Lvq| G wePy¨wZ¸‡jv A I B Gi GKwU we‡kl mshyw³‡Z me‡P‡q †ekx 
(maximum)|  

wPÎ 8.2 Gi (M) †jLwPÎ A I B Gi †gvj fMœvs‡ki m‡½ ª̀e‡Yi ev®úPv‡ci cwieZ©b †`Lv‡bv n‡q‡Q| 
GLv‡b ª̀e‡Yi ev®úPvc ivD‡ji m~Îvbymv‡i mKj †¶‡ÎB Kg| A_©vr ª̀e‡Yi ev®úPvc wb‡MwUf wePy¨wZ 
†`Lv‡”Q| A I B Gi GKwU we‡kl mshyw³‡Z GB wePy¨wZwU me‡P‡q Kg (minimum)| GLv‡b A I B wfbœ 
Zij hyMj| (L) wP‡Î Zij hyMj cvwb (A)-A¨vwm‡Uvb (B) ev cvwb-B_vbj| 

wPÎ 8.5 Abv`k© ª̀e‡Yi ZvcgvÎv-mshyw³ †jLwPÎ| (K) †jLwPÎwU 8.2 wP‡Îi (L) Gi Zij hyM‡ji 
(liquid-pair)| 8.2 wP‡Î m¤ú„³ ev®ú Pvc ª̀e‡Yi A I B Gi GKwU wbw ©̀ó mshyw³wZ‡Z m‡e©v”P nq| AI 
B Gi GKB mshyw³‡Z ª̀e‡Yi ùzUbv¼ m‡e©v wb¤œ (Tmin) n‡e (8.5 wP‡Îi K †jLwPÎ)| Avevi 8.2 wP‡Îi 
(M) †jLwP‡Î A I B Gi †h wbw ©̀ó mshyw³‡Z m¤ú„³ ev®úPvc me©wb¤œ (minimum) n‡q‡Q H Zij hyM‡ji 
GKB mshyw³‡Z ª̀e‡Yi ùzUbv¼ m‡e©v”P (maximum) wPÎ 8.5(L)| 
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8.5 wP‡Î A I B  Gi ùzUbv¼ h_vµ‡g 
a I b w`‡q wb‡ ©̀k Kiv n‡q‡Q| 
ZvcgvÎv e„w×i mv‡_ ª̀e‡Yi mshyw³ 
cwieZwZ©Z n‡e| hw` ev®ú †dR‡K 
mvwi‡q †bqv hvq Zvn‡j ª̀e‡Y B Gi 
mshyw³ evo‡Z _vK‡e| (K) †jLwPÎ 
Abyhvqx M I (L) †jLwPÎ Abyhvqx M' 
Ggb mshyw³ eySv‡”Q †hLv‡b Zij I 
ev®ú †d‡Ri mshyw³ mgvb|  

 

wPÎ-8.5: ZvcgvÎv mshyw³ †jLwPÎ (Abv`k© ª̀eY) 

hZ¶Y G mshyw³ _vK‡e ZZ¶Y mswkøó ª̀e‡Yi ùzUbvsK w ’̄i _vK‡e| G Rb¨ GB wbw ©̀ó mshyw³i ª̀eY‡K 
Òw ’̄i ùzUbv¼ (Constant boiling) wgkªY ev A¨vwhqUªwcK) (azeotropic) wgkªY e‡j| 

 

8.2.3| Zij-Zij `ªe‡Y ZvcgvÎv I Pv‡ci cÖfve| 
ev®úPvc I mshyw³ †jLwPÎ GKwU wbw ©̀ó ZvcgvÎvq cvIqv Dcv‡Ëi (data) wfwË‡Z Aw¼Z| Av`k© ª̀e‡Yi 
†¶‡Î †jLwP‡Îi cÖK…wZi †Kvb cwieZ©b n‡e bv| ZvcgvÎv evov‡j ev®ú Pvc evo‡e| ZvcgvÎv Kgv‡j 
ev®ú Pvc Kg‡e| Z‡e ZvcgvÎv Kgv‡j A‡bK †¶‡Î ivD‡ji m~Î †_‡K wePy¨wZ †`Lv w`‡Z cv‡i| 
ZvcgvÎv-mshyw³i †¶‡Î Pv‡ci n«vm Ki‡j †jLwP‡Îi cÖK…wZi †Kvb cwieZ©b n‡e bv| Z‡e Pvc evov‡j 
Av`k© ª̀e‡Y Abv`k© cÖK…wZ cÖKvk †c‡Z cv‡i| A_©vr mvgvb¨ n‡jI wePy¨wZ cÖKvk †c‡Z cv‡i| mvavibZ: 
1 atm Pv‡c msM„wnZ Dcv‡Ëi wfwË‡ZB ZvcgvÎv-mshyw³ †jLwPÎ Aw¼Z nq| 
ª̀eY Abv`k© n‡j ev®ú Pvc-mshyw³ ZvcgvÎv Øviv I ZvcgvÎv-mshyw³ Pv‡ci Øviv †ekx cÖfvweZ nq| ev®ú 

Pvc-mshyw³ †jLwP‡Î my®úó wePy¨wZ _vK‡jI †m wePy¨wZ Kg‡e ev wePy¨wZ G‡Kev‡iB _vK‡e bv hw` 
ZvcgvÎv evov‡bv nq| Abv`k© ª̀e‡Yi ZvcgvÎv-mshyw³ †jLwPÎ Av`k© ª̀e‡Yi Abyiƒc n‡Z cv‡i hw` Pvc 
Kgv‡bv hvq| A_©vr †h Pv‡c DcvË msMÖn K‡i ZvcgvÎv-mshyw³ †jLwPÎ Aw¼Z †m Pvc h_vh_ cwigv‡Y 
Kgv‡j ivD‡ëi m~Î †_‡K †h wePy¨wZ j¶¨ Kiv wM‡qwQj Zv ~̀i nq| 
g‡b ivL‡Z n‡e ivD‡ëi m~Î †_‡K wePy¨wZi cwigvc Kiv nq mvaviY ZvcgvÎvq ev®úPvc-mshyw³ A_ev 1 
atm Pv‡c ZvcgvÎv-mshyw³ †jLwPÎ †_‡K| 
 
mvims‡¶c 
● Av`k© ª̀e‡Yi mvgwMÖK ev®ú Pvc Zij †d‡Ri †h †Kvb GKwU c`v‡_©i mshyw³i ms‡M mij ˆiwLK 

fv‡e cwiewZ©Z n‡jI ev®ú †d‡Ri mshyw³i cwieZ©b mij ˆiwLK bq| 
● ZvcgvÎv-mshyw³ †jLwP‡Î ev®ú †dR Dc‡i Ges Zij †dR wb‡P †`Lv‡bv nq| 
● Av`k© ª̀e‡Yi †ejvq ZvcgvÎv-mshyw³ †jLwP‡Î ev®ú‡dR I Zij †d‡Ri mshyw³ GKBfv‡e 

(monotonously) cwiewZ©Z nq| wKšÍz Abv`k© ª̀e‡Yi †ejvq G †jLwPÎ m‡e©v”P ev me©wb¤œ 
ZvcgvÎvq ùzUb ag©wewkó mshyw³ †`Lvq| w ’̄i ùyUbvsK wewkó wbw ©̀ó mshyw³i GB ª̀eY‡K 
A¨vwh‡qvUªwcK wgkªY e‡j| 

● ZvcgvÎvi ev Pv‡ci Dci ª̀e‡Yi ivDëm~Î †_‡K wePy¨wZ wbf©i Ki‡jI mvaviY ZvcgvÎvq I 1 atm 
Pv‡c h_vµ‡g ev®ú Pvc-mshyw³ I ZvcgvÎv-mshyw³ †jLwPÎB I wePy¨wZi wba©viK| 
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cv‡VvËi g~j¨vqb 
mwVK DË‡i wUK wPý (√) w`b 

(1) Av`k© ª̀e‡Yi †¶‡Î ev®ú †d‡Ri mshyw³i cwieZ©b 
 (K) mij ˆiwLK (L) eµ ˆiwLK 
 (M) nq bv (N) m‡e©v”P 

(2) ZvcgvÎv-mshyw³ †jLwP‡Î Av`k© ª̀e‡Yi ev®ú †dR I Zij †d‡Ri mshyw³ 
 (K) GKBfv‡e cwiewZ©Z nq (L) m‡e©v”P †`Lvq 
 (M) me©wb¤œ (minima) †`Lvq (N) cwiewZ©Z nq bv| 

(3) †KvbwU A¨vwh‡qvUªwcK wgkªY eySv‡”Q bv 
 (K) ZvcgvÎv-mshyw³ wPÎ m‡e©v”Pvsk †`Lvq|  
 (L) ZvcgvÎv mshyw³ wPÎ me©wb¤œvsk †`Lvq 
 (M) Zij hyM‡ji wbw ©̀ó mshyw³ wewkó wgkªYwUi ùzUbv¼ w ’̄i|  
 (N) ZvcgvÎv-mshyw³ wPÎ Zij hyM‡ji †h †Kvb GKwUi mshyw³i m‡½ GKBfv‡e cwiewZ©Z nq| 

(4) ZvcgvÎv- mshyw³ wP‡Î cwijw¶Z wePy¨wZ (ivDj m~Î †_‡K) 
 (K) Pvc Kgv‡j ~̀i n‡Z cv‡i  (L) Pvc evov‡j ~̀i n‡Z cv‡i 
 (M) `xN© w`b ci ~̀i n‡Z cv‡i (N) „̀wóåg 

(5) ZvcgvÎv-mshyw³ †jLwPÎ m‡e©vwb¤œ we› ỳ †`Lv‡j AvswkK cvZ‡b 
 (K) Zij-hyMj AígvÎvq c„_K Kiv hvq| 
 (L) †KvbwU‡KB c„_K Kiv hv‡e bv| 
 (M) wb¤œ ZvcgvÎv A¨vwh‡qvUªwcK wgkªYwU cvwZZ nq Ges AwaK cwigv‡Y †bIqv ZijwU Aewkó 

_v‡K| 
 (N) A¨vwh‡qvUªwcK wgkªYwU Aewkó _v‡K| 
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cvV 3 AvswkK cvZb (Fractional destillation) 
 
D‡Ïk¨ 
G cvV †k‡l 
● AvvswkK cvZb c×wZ eY©bv Ki‡Z cvi‡eb| 
● AvswkK cvZ‡bi g~jbxwZ e¨vL¨v Ki‡Z cvi‡eb| 
● AvswkK cvZ‡bi evwYwR¨K e¨envi eY©bv Ki‡Z cvi‡eb| 
● ev®ú cvZ‡bi eY©bv Ki‡Z cvi‡eb| 
 
8.3.1| AvswkK cvZb c×wZ: 

GKwU ª̀e‡Y hw` wewfbœ ùzUbv‡¼i Zij wgwkªZ 
_v‡K Zvn‡j ùzUbv‡¼i wewfbœZvi wfwË‡Z 
Zij mg~n‡K c„_K Kivi c×wZ n‡”Q AvswkK 
cvZb| AvswkK cvZ‡bi mvnv‡h¨ mgùzUb 
ª̀eY Qvov Ab¨vb¨ ª̀e‡Yi Dcv`vb mg~n‡K 

c„_K Kiv hvq| †Kej gvÎ mgùzUb ª̀e‡Yi 
Dcv`vbmg~n‡K m¤ú~Y©fv‡e c„_K Kiv hvq bv| 
mgùzUb ª̀e‡Yi mshyw³ Ges ev‡®úi mshyw³ 
GKB _v‡K| 8.6 wP‡Î AvswkK cvZ‡bi 
e¨e ’̄v †`Lv‡bv n‡q‡Q| 
Zv‡c DËß n‡q Zi‡ji ev®ú Kjvg †e‡q 
Dc‡i DV‡Z _v‡K| me‡P‡q †ekx DØvqx 
Zi‡ji ev®ú Kjv‡gi Dc‡ii w`‡K Kg DØvqx 
Ges Zi‡j cwiYZ Ab¨vb¨ Dcv`v‡bi ms¯ú‡k© 
Av‡m| d‡j ev‡®ú Ab¨ Dcv`vb _vK‡jI Zv 
ª̀exf‚Z nq Ges wb¤œMvgx Zi‡ji mv‡_ cvZb 

d¬v†¯‹ wd‡i Av‡m| AskxKiY Kjv‡gi 
wfZ‡ii e¨e ’̄v D×©Mvgx ev®ú I wb¤œMvgx 
Zi‡ji cvi¯úwiK ms¯ú‡k©i Dchy³ †¶Î| 
ev®ú _v‡g©vwgUv‡ii cvi` ¯úk© K‡i 
Kb‡Wbmv‡i ev kxZ‡K cÖ‡ek K‡i VvÛvq Zij 
n‡q MÖvnK d¬v‡¯‹ Rgv n‡Z _v‡K|  

 
wPÎ: 8.6| AvswkK cvZb e¨e ’̄v 

Dcv`vbwUi cvZb PjvKv‡j _v‡g©vwgUvi GKwU w ’̄i ZvcgvÎv †`Lvq| GB w ’̄i ZvcgvÎvB cvwZZ ZijwUi 
ùzUbvsK| hyMj-Zi‡ji ª̀eY‡K Gfv‡eB ỳBwU weï× Zi‡j c„_K Kiv hvq| ỳB‡qi AwaK Zi‡ji wgkª‡b 
ˆZix ª̀eY †_‡K GKwU Dcv`vb c„_K n‡q hvevi ci _v‡g©vwgUv‡i ZvcgvÎvi cwieZ©b n‡e| wØZxq Dcv`vb 
c„_K bv nIqv ch©šÍ ZvcgvÎv w ’̄i _vK‡e| GB w ’̄i ZvcgvÎvB wØZxq Dcv`vbwUi ùzUbv¼| wgwkªZ 
Zij¸‡jvi ùzUbv¼ h‡_ó wfbœ n‡j Ges ª̀eYwU ivDë m~Î †g‡b Pj‡j wewfbœ Dcv`vb AvswkK cvZb K‡i 
c„_K Kiv hv‡e| me‡P‡q †ekx ùzUbv¼ wewkó ZijwU cvZb d¬v‡¯‹ Ae‡kl (residue) wnmv‡e †_‡K 
hv‡e| 
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8.3.2| AvswkK cvZ‡bi g~jbxwZ 
8.3.2.1 Av`k© `ªeY t Av`k© ª̀e‡Yi Zij-hyM‡ji GKwU‡K Ab¨wU †_‡K AvswkK cvZ‡bi c×wZ‡Z 
c„_K Kivi g~jbxwZ 8.4 wP‡Îi mvnv‡h¨ e¨vL¨v Kiv hvq| Avgiv hw` l

1
  mshyw³ hy³ Zij †e‡Q †bB Gi 

ùzUbv¼ n‡e b
1
 | Gi m¤ú„³ ev‡®úi mshyw³ n‡e v

1
 | G ev®ú‡K VvÛv Ki‡j l

2
 mshyw³ hy³ ª̀eY n‡e| 

G ª̀e‡bi ùzUbv¼ b
2
  Ges Gi m¤ú„³ ev‡®úi mshyw³ v

2
 | G ev®ú‡K Zi‡j cwiYZ Ki‡j l

3
  mshyw³ 

hy³ ª̀eY m„wó n‡e| Gfv‡e evi evi ev®úxfeb I ZijxKi‡Yi gva¨‡g ev‡®úi mshyw³ v
1
 v
2
 v
3
  c‡_ 

†bqv hvq| A_©vr ev®ú µgvMZ †ekx DØvqx A wewkó n‡q c‡o| Ab¨w`‡K Zij †dRwU µgvMZ Kg DØvqx 
B wewkó nq Ges l

2
 l
1
  c_ a‡i B Gi w`‡K AMÖmi nq| hw` AskxKiY KjvgwU h‡_ó `xN© nq Zvn‡j 

evisevi ev®úx-feb ZijxKiY cÖwµqv weï× A I  weï× B †c‡Z mvnvh¨ K‡i| 

8.3.2.2 Abv`k© `ªeY t Av`k© ª̀e‡Yi AvswkK cvZ‡bi welqwU Av‡jvPbvi Rb¨ 8.5 wPÎwUi mvnvh¨ †bqv 
n‡e| wbæZg we› ỳ M wewkó Abv`k© ª̀e‡Yi mshyw³ C

1
 n‡j cvZb ïiæ nIqv gvÎ M mshyw³ wewkó wgkªYwU 

cvwZZ n‡e| Ae‡kl wnmv‡e B Dcv`vbwU cvZb d¬vm&‡K †_‡K hv‡e| Avevi hw` C
2
  mshyw³ wewkó ª̀eY 

†bIqv nq Zvn‡jI M mshyw³ wewkó wgkªYwU cvwZZ n‡e Ges A ZijwU cvZb d¬vm&‡K †_‡K hv‡e| 1 atm 
Pv‡c cvwb (ùzUbv¼, 100°C) I B_vbj (ùzUbv¼ 79°C) wb¤œZg ùzUbv¼ (70.4°C) wewkó A¨vwh‡qvUªwcK 
wgkªY Drcbœ K‡i| G wgkª‡Y cvwbi cwigvb  8.43% (f‡ii wfwË‡Z)| 
M' mshyw³ wewkó wgkª‡bi ùzUbv¼B m‡e©v”P| G ª̀e‡Y †h ZijwUi cwigvb †ekx cvZb Kv‡j †mUvB cÖ_‡g 
cvwZZ n‡e| cvZb d¬vm‡K Ae‡kl wnmv‡e _vK‡e M' mshyw³ wewkó wgkªYwU| 1 atm Pv‡c cvwb I 
nvB‡Wªv‡Rb †K¬vivB‡Wi (HCl M¨vm ùzUbv¼-82°C) †h A¨vwh‡qvUªwcK wgkªY Zvi ùzUbv¼ (108.6°C) 
m‡e©v”P| G wgkª‡b 20.22% HCl _v‡K| 
 

8.3.3| AbeiZ AvswkK cvZb (continous fractinal destillation) 

†Zj wkí AvswkK cvZb Kv‡R jvMvq| 
µzW (Crude) ev fvix †c‡Uªvwjqvg †Zj 
†K ev®úvKv‡i AskxKiY Kjv‡g cÖ‡ek 
Kiv‡bv nq (wPÎ 8.7)| G Kjv‡gi 
AvKvi weivU| D”PZvq 30 †_‡K 60 
wgUvi Ges e¨vm 3 †_‡K 6 wgUvi n‡Z 
cv‡i| Kjv‡gi g‡a¨ i‡q‡Q _vjvi gZ 
†Zj a‡i ivLevi e¨e ’̄v (2 w`‡q wb‡ ©̀k 
Kiv) Rgv †Zj DcwP‡q wb‡P covi Rb¨ 
cvBc (4 w`‡q wb‡ ©̀k Kiv) Ges Rgv 
†Z‡ji ga¨ w`‡q ey` ey` AvKv‡i ev®ú 
†ewi‡q hvevi e¨e ’̄v (3 w`‡q wb‡ ©̀wkZ) 
wnmv‡e evej K¨vc (bubble cap)| G 
e¨e ’̄vq Dc‡ii w`‡K DVvi c‡_ ev®ú 
†Z‡ji ms¯ú‡k© Av‡m|  

 

wPÎ 8.7: µW †c‡Uªvwjqvg †_‡K wewfbœ R¡vjvwb D×vi 
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d‡j ev®úw ’̄Z Dcv`vb mswkøó †Z‡j ª̀exf‚Z n‡q ïay DØvqx ev®ú‡KB Dc‡i DV‡Z †`q| Kjv‡gi wewfbœ 
Ask †_‡K ùzUbv‡¼i wfwË‡Z c„_K nIqv ª̀e¨vw`‡K µgvMZ mwi‡q †bIqv nq| µzW †_‡K wewfbœ 
ùzUbv‡¼i R¡vjvwb G fv‡e D×vi Kiv‡K widvBwbs (refining) I e‡j| Kjv‡gi wb‡P †_‡K D”P ùzUbv¼ 
Ges Dci †_‡K †ekx DØvqx ª̀e¨vw` cvIqv hvq| 

 

8.3.4| mgùzUb wgkªY (Azeotropic mixture) 

†h Zij-Zij wgkªY GKwU weï× c`v‡_©i b¨vq Zvi mshyw³ AcwiewZ©Z †i‡L GKwU wbw ©̀ó ZvcgvÎvq 
dzU‡Z _v‡K Zv‡K w ’̄i ùzUbv¼ wgkªY ev mgùzUb wgkªY e‡j| G Ae ’̄vq Zij-Zij ª̀e‡Yi Ges G‡`i 
ev‡®úi mshyw³ GKB _v‡K| mgùzUb wgkªY ỳB ai‡bi n‡Z cv‡i| 

1| me©wb¤œ w ’̄i ùzUbv¼ wewkó wgkªY  2| m‡e©v”P w ’̄i ùzUbv¼ wewkó wgkªY 

1| me©wb¤œ w ’̄i ùzUbv¼ wewkó wgkªY : hLb †Kvb wgkªY GK mv‡_ Zvi Dcv`vbmg~‡ni ùzUbv‡¼i †P‡q Kg 
ZvcgvÎvq dzU‡Z _v‡K, Zv‡K me©wb¤œ w ’̄i ùzUbv¼ wewkó wgkªY e‡j| †hgb- †iKwUdvBW w¯úwiU ev 
95.6% B_vb‡ji Rjxq ª̀eYÑ GKwU me©wb¤œ w ’̄i ùzUbv¼ wewkó wgkªY| Gi ùzUbv¼ 78.15°C| wKšÍz 
weï× B_vb‡ji ùzUbv¼ 78.3°C Ges weï× cvwbi ùzUbv¼ 100°C| 

2| m‡e©v”P w ’̄i ùzUbv¼ wewkó wgkªY : hLb †Kvb wgkªY Zvi Dcv`vbmg~‡ni ùzUbv‡¼i †P‡q †ekx 
ZvcgvÎvq GK mv‡_ GKwU weï× Zi‡ji b¨vq dzU‡Z _v‡K Zv‡K m‡e©v”P w ’̄i ùzUbv¼ wewkó wgkªY e‡j| 
†hgb 68.2% HNO3 -Gi Rjxq ª̀eY GKwU m‡e©v”P w ’̄i ùzUbv¼ wewkó wgkªY| Gi ùzUbv¼ 120.5°C| 
wKš—z weï× HNO3 I cvwbi ùzUbv¼ h_vµ‡g 86°C I 100°C| 

mgùzUb wgkª‡Yi Dcv`vbmg~n cvZb wKsev AvswkK cvZb cÖwµqvq c„_K bv nIqvi Kvibt 

mvaviY cvZb wKsev AvswkK cvZb cÖwµqvq mgùzUb wgkª‡Yi Dcv`vbmg~n‡K c„_K Kiv hvq bv| KviY 
cvZb ev AvswkK cvZ‡bi g~jbxwZ n‡jv wgkª‡Y Dcw ’̄Z Dcv`vbØ‡qi ùzUbv‡¼i e¨eavb _vK‡Z n‡e, hv‡Z 
Kg ùzUbv¼ wewkó Dcv`vb mn‡R ev®úxf‚Z n‡q c„_K nq| wKšÍz mgùzU‡bi msÁv Abyhvqx G RvZxq 
wgkª‡Yi ùzUbv¼ GKwU nIqvq Zvc cÖ‡qvM Ki‡j †h ev®ú cvIqv hvq Zvi g‡a¨ wgkª‡Yi Dfq Dcv`vbB 
mgcwigv‡Y _v‡K weavq Nbxfeb Ki‡jI Dcv`vbØq c„_K nq bv| 

mgùzUb wgkªY c„_K Kivi Dcvq: GB wgkªY‡K c„_K Kivi Rb¨ ª̀e‡Y GKwU ivmvqwbK ª̀e¨ wgkv‡Z nq, 
hv wgkª‡Yi †Kvb GKwU Dcv`v‡bi mv‡_ wewµqv K‡i Zvi ev®ú Pvc n«vm K‡i †`q| d‡j Dcv`vbØ‡qi 
ùzUbv‡¼i n«vm e„w× NUvq| Gfv‡e cvZb ev AvswkK cvZ‡bi mvnv‡h¨ Dcv`vbmg~n‡K c„_K Kiv hvq| 
†hgb: †iKwUdvBW w¯úwi‡Ui m‡½ †ebwRb †hvM K‡i cvZb Ki‡j cvwbgy³ B_vbj cvIqv hvq| 
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mvims‡¶c 

● AvswkK cvZ‡bi Rb¨ Dchy³ ˆ`‡N©i AskxKiY Kjvg, GKwU kxZK, MÖvnK cvÎ Ges ev‡®úi 
kxZ‡Ki cÖ‡ek c‡_ GKwU _v‡g©vwgUv‡ii e¨e ’̄v| 

● Av`k© ª̀eY †_‡K wewfbœ ùzUbvs‡Ki Zij c`v_© ùzUbv‡¼i e„w×i µgvbyhvqx c„_K Kiv m¤¢e| 
● Av`k© ª̀eY †_‡K AvswkK cvZ‡bi gva¨‡g wgkªY GK †Rvov Zi‡ji n‡jI Zv †_‡K Dcv`vb 

ỳBwU‡K c„_K Kiv hvq bv| wgkª‡Yi ZvcgvÎv-mshyw³ †jLwPÎ wb¤œZg we› ỳ †`Lv‡j A¨vwh‡qvUªwcK 
wgkªY I AwaK cwigv‡Y Dcw ’̄Z ZijwU c„_K Kiv hvq| ZvcgvÎv-mshyw³ †jLwPÎ m‡e©v”Pwe› ỳ 
†`Lv‡j G wgkªY †_‡KI AwaK cwigv‡Y Dcw ’̄Z ZijwU c„_K Kiv hvq| GB ỳB wgkªY †kªbxi ˆewkó 
n‡jv cÖ_g †kªbx‡Z A¨vwh‡qvUªwcK wgkªY cvwZZ n‡e| wØZxq †kªYx‡Z AwaK cwigvY Dcw ’̄Z ZijwU 
cvwZZ n‡e| 

● †c‡Uªvwjqvg cwi‡kva‡b AvswkK cvZ‡bi e¨envi nq| d‡j µzW †_‡K wewfbœ †MÖ‡Wi R¡vjvbx †Zj, 
†c‡Uªvwjqvg M¨vm I weUz‡gb cvIqv hvq| 

● cvwbi mv‡_ m¤ú~Y© AwgkªYxq cvwbi f‡ii A‡bK †ekx fi wewkó Ges cvwbi ùzUbv‡¼i D‡aŸ© 
ùzUbv¼ wewkó ˆRe Zij‡K wgkªY †_‡K A‡c¶vK…Z Kg ZvcgvÎvq m¤ú~Y© A¶Z Ae ’̄vq D×v‡ii 
Rb¨ mvavibZ ev®ú cvZb c×wZ e¨envi Kiv nq| 

 

 

cv‡VvËi g~j¨vqb 

mwVK DË‡i wUK wPý (√) w`b| 

1| AvswkK cvZ‡b AskxKiY Kjv‡gi KvR n‡jv 
 (K) GUv †e‡q Zij‡K Dc‡i DV&‡Z †`qv| 
 (L) Dc‡ii w`‡K cÖevwnZ ev®ú‡K wb‡Pi w`‡K cwZZ Zi‡ji ms¯ú‡k© G‡b A‡c¶vK…Z DØvqx 

ZijwU‡K weï× Ae ’̄vq cvZ‡b mvnvh¨ Kiv| 
 (M) cvwZZ ZijwUi ùzUbv¼ Kgv‡bv| 
 (N) Zij‡K AYy‡Z wefvwRZ Kiv| 

2| Av`k© ª̀e‡Yi AvswkK cvZ‡b 
 (K) A‡c¶vK…Z Kg ùzUbv¼ wewkó ZijwU cÖ_‡g cvwZZ nq| Gi c‡i ùzUbv‡¼i µgvbymv‡i cvZb 

Pj&‡Z _v‡K| 
 (L) A‡c¶vK…Z Kg ùzUbv¼ wewkó ZijwU cÖ_‡g cvwZZ nq| Zvici Aewkó Zij GKev‡i cvwZZ 

nq| 
 (M) A¨vwh‡qvUªwcK wgkª‡Yi m„wó nq 
 (N) Zij c`v_©mg~n‡K wefvwRZ n‡Z mvnvh¨ Kiv nq| 

3| Abv`k© ª̀e‡Yi AvswkK cvZ‡bi dj wel‡q †Kvb K_vwU cÖ‡hvR¨ bq 
 (K) wb¤œZg ùzUbv¼ wewkó A¨vwh‡qvUªwcK wgkªY m„wó nq| 
 (L) D”PZg ùzUbv¼ wewkó A¨vwh‡qvUªwcK wgkªY m„ó nq| 
 (M) ivD‡ji m~Î gvbvi cÖeYZv ev‡o 
 (N) cvZb c×wZ ivD‡ji m~Î‡K cÖfvweZ K‡i bv| 
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4| †c‡Uªvwjqvg widvBwbs (refining) ej&‡Z 
 (K) †c‡Uªvwjqvg‡K †f‡½ AwZ¶y ª̀ AYy‡Z cwiYZ Kiv eySvq 
 (L) GKUv cvZb c×wZ eySvq hv‡Z µzW †c‡Uªvwjqvg‡K ùzUbv‡¼i µgvbymv‡i wewfbœ Dcv`v‡b wef³ 

Kiv hvq| 
 (M) wewfbœ h‡š¿i mgvnvi eySvq 
 (N) †Z‡ji U¨vsKvi †_‡K †c‡Uªvwjqvg Lvjvm Kiv eySvq| 

5| hw` GKwU wgkª‡Yi ỳBwU Zi‡ji (A I B) Pº
A
  + P

º
B
  =  ewn ’̄ Pvc nq, Ges Pº

A
  + P

º
B
  ZvcgvÎvi 

e„w×i mv‡_ µgvMZ evo‡Z _v‡K Zvn‡j GKwU ZvcgvÎvq Zij wgkªY cvwZZ n‡Z _vK‡e| GB 
ZvcgvÎvwU 

 (K) A I B Gi ùzUbv‡¼i mgwó 
 (L) A I B Gi ùzUbv‡¼i Zdvr 
 (M) A‡c¶vK…Z Kg DØvqx ZijwUi ùzUbv¼ 
 (N) A I B Df‡qi ùzUbv¼ †_‡K Kg| 
 
 
P~ovš— g~j¨vqb 
msw¶ß I iPbvg~jK cÖkœvejx 

1| ª̀eY KZ cÖKv‡ii n‡Z cv‡i? cÖ‡Z¨K cÖKv‡ii GKwU D`vniY w`b mgmË¡ I AmgmË¡ ª̀e‡Yi Zdvr 
eywS‡q ejyb| ỳBwU Zij wgkª‡bi †KvbUv‡K ª̀veK Avi †KvbUv‡K ª̀e ejv hv‡e? 

2| Av`k© I Abv`k© ª̀eY Kv‡K e‡j? Av`k© ª̀e‡Yi ˆewkó¨¸wj eY©bv Kiæb| 
3| ev®úPvc Aebgb m¤úwK©Z ivD‡ëi m~Î eY©bv I e¨vL¨v Kiæb| 
4| ivD‡ëi m~‡Îi cÖ‡hvR¨Zv I mxgve×Zv D‡jøL Kiæb| 
5| mgùzUb wgkªY Kv‡K e‡j? D`vniY w`b| mgùzUb wgkª‡Yi Dcv`vbmg~n‡K AvswkK cvZb c×wZ‡Z 

c„_K Kiv hvq bv †Kb? 
6| AvswkK cvZb wK? AvswkK cvZb cÖYvjxi g~jbxwZ eY©bv Kiæb| 
7| ivD‡ëi m~Î Abymv‡i GKwU Av`k© ª̀e‡Yi Dcv`v‡bi mshyw³i m‡½ ev®úPv‡ci cwieZ©b wKfv‡e N‡U 

Zv †jLwP‡Îi mvnv‡h¨ eY©bv Kiæb| 
8| KLb GKwU ª̀e‡Y Av`k© AvPiY †_‡K wePy¨wZ N‡U A_©vr ª̀eY Abv`k© wn‡m‡e AvPiY K‡i? 
9| abvZœK wePy¨wZ N‡U Ggb GKwU Abv`k© ª̀e‡Yi ev®ú Pvc Dcv`v‡bi mshyw³i m‡½ wKfv‡e cwiewZ©Z 

nq †jL wP‡Îi mvnv‡h¨ eY©bv Kiæb| 
10| ivD‡ëi m~Î †_‡K FYvZœK wePy¨wZ m¤úbœ Zij-Zij ª̀e‡Yi ev®ú Pvc ebvg mshyw³ †jLwPÎ AsKb 

K‡i Zv e¨vL¨v Kiæb| 
11| Zij-Zij ª̀e‡Y Av`k© AvPiY †_‡K abvZœK wePy¨wZi KviY eY©bv Kiæb | 
12| Abv`k© ª̀e‡Y Av`k© AvPiY †_‡K FbvZœK wePy¨wZ †`Lv hvq †Kb? 

 


