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MÖæc-V I VI Gi †g․jmg~‡ni 

 

 
 Aw·‡Rb ,bvB‡Uªv‡Rb ,dmdivm I mvjdv‡ii Drm(we‡klZ A·vBW Ges mvjdvBW) ; 

 bvB‡Uªv‡R‡bi mv‡_ dmdivm Ges Aw·‡R‡bi mv‡_ mvjdv‡ii †f․Z I ivmvqwbK a‡g©i Zzjbv ; 
 ch©vq mviwY‡Z Ae  ̄vb I MV‡bi wfwË‡Z G mKj †g․‡ji ivmvqwbK a‡g©i e¨vL¨v ; 
  A·vBWmg~n, avZz mvjdvBW ; 
 A¨v‡gvwbqv ,bvBwUªK Gwm‡Wi I mvjwdDwiK Gwm‡Wi wkí Drcv`b c×wZ ;  
 NO2

-
 ,NO3

-
 ,SO3

2-
 I SO4

2-
 Avq‡bi ¸iæZ¡c~Y© wewµqvmg~n ;  

 K…wlweÁv‡b bvB‡Uªv‡Rb I dmdiv‡mi †h․‡Mi ¸iæZ¡   ; 
 A·vBW, mvjdvBW I mvjwdDwiK Gwm‡Wi ¸iæZ¡ ;  
 cwi‡e‡ki Dci KwZcq bvB‡Uªv‡Rb I mvjdvi †h․‡Mi cÖfve| 

 
1| MÖæc-V I VI Gi †g․jmg~‡ni ch©vqe„wËK ag© m¤ú‡K© Ávb jvf| 

2| MÖæc-V I VI Gi †g․jmg~‡ni Drm m¤ú‡K© Ávb jvf| 

3| ch©vq mviwY‡Z Ae¯ vb I MV‡bi wfwË‡Z G me †g․‡ji ivmvqwbK a‡g©i e¨vL¨v w`‡Z cviv| 

4| bvB‡U ªv‡R‡bi mv‡_ dmdiv‡mi Ges Aw·‡R‡bi mv‡_  mvjdv‡ii ‡f․Z I ivmvqwbK a‡g©i Zzjbv Ki‡Z cviv| 

5| MÖæc-V I VI Gi †g․jmg~‡ni  A·vBW I mvjdvBW m¤ú‡K© Ávb jvf| 

6| bvB‡Uªv‡Rb, dmdivm I mvjdv‡ii ‡h․Mmg~‡ni †f․Z I ivmvqwbK ag©vejx,e¨envi, cª¯‧wZ I ivmvqwbK a‡g©i 

e¨vL¨v w`‡Z cviv| 

7| A¨v‡gvwbqv,bvBwUªKGwmW I mvjwdDwiKGwm‡Wi wk‡ívrcv`b Ges wkí‡ÿ‡Î G‡`i e¨envi m¤ú‡K© Ávb jvf| 

8| bvBUªvBU,bvB‡UªU, mvjdvBW I mvj‡dU Avq‡bi ¸iæZ¡c~Y© ivmvqwbK wewµqv m¤ú‡K© aviYv jvf| 

9| K…wl †ÿ‡Î bvB‡Uªv‡Rb I dmdivm †h․‡Mi ¸iæZ¡ I e¨envi m¤ú‡K© aviYv jvf| 

10|  cwi‡e‡ki Dci K‡qKwU bvB‡U ªv‡Rb I mvjdvi †h․‡Mi cÖfve m¤ú‡K© aviYv jvf Kiv| 

1.1 f~wgKv(Introduction) 

AvaywbK ch©vq mviwY‡Z MÖæc-V I VI MÖæc ỳÕwU‡K  Avevi `yÕwU K‡i DcMÖæ‡c h_v: MÖæc-VA I  MÖæc-VB Ges MÖæc-

VIA  I MÖæc-VIB G fvM Kiv n‡q‡Q| GB Aa¨v‡q  MÖæc-VA(me©vaywbK ch©vq mviwY‡Z MÖ yc-15)  I MÖæc-VIA  

(me©vaywbK ch©vq mviwY‡Z MÖc-16)  Gi imvqb we‡klK‡i bvB‡Uªv‡Rb, dmdivm, Aw·‡Rb mvjdvi m¤ú‡K© wek` 

Av‡jvPbv Kiv n‡e | MÖæc-VB   I MÖæc-VIB Gi †g․jmg~n‡K  d-eøK †g․j e‡j G‡`i‡K c„_Kfv‡e Ôd-eøK 

†g․jmg~‡ni imvqbÕ Aa¨v‡qi Av‡jvPbvi Aš Íf©~³ Kiv n‡q‡Q| 

MÖæc-VA †g․jmg~‡ni imvqb 

1.2.0 cwiwPwZ t MÖæc-VA Gi †g․jmg~n‡K bvB‡Uªv‡Rb MÖæc †g․jI e‡j| AvaywbK ch©vq mviwY‡Z G‡`i†K 

MÖæc-15 G ¯ vb †`qv n‡q‡Q| mvgwôKfv‡e G  MÖæ‡ci †g․jmg~n wbK &‡Uv‡Rb (Pnictogens) bv‡g cwiwPZ|  QK-1.1 

G MÖæc-VA Gi †g․jmg~‡ni cvigvbweK msL¨v, cªZxK  I wewfbœ †k‡j B‡jKUªb msL¨v ‡`Lv‡bv n‡q‡Q| 

[ mviwY-1.1t MÖæc-VA Gi †g․jmg~‡ni cvigvbweK msL¨v, cªZxK  I wewfbœ †k‡j B‡jKUªb msL¨v ] 

cvigvbweK msL¨v ‡g․j cÖZxK B‡jKUªb msL¨v / †kj 

 7 Nitrogen(bvB‡Uªv‡Rb) N 2,  5 

15 Phosphorus(dmdivm) P 2,  8,  5 

33 Arsenic  (Avi‡mwbK) As 2,  8,  18,  5 

51 Antimony (Gw›Ugwb) Sb 2,  8,  18,  18,  5 

83 Bismuth (wemgv_) Bi 2,  8,  18,  32,  18,  5 

 

welqe¯‧(Syllabus) 

1 MÖæc-V I VI Gi †g․jmg~‡ni imvqb 

Chemistry of the Elements of Group V and VI 
Ch 

D‡Ïk¨(Objectives) 
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MÖæc-V I VI Gi †g․jmg~‡ni 

1.2.1  MÖæc-VA Gi †g․jmg~‡ni B‡jKUªb web¨vm I ch©vq mviwY‡Z Ae  ̄vb  

 7N→   1s
2  

2s
2
2p

3
 

15P→    [Ne]  3s
2
3p

3
 

33As→  [Ar]  3d
10

  4s
2
4p

3
 

51Sb→  [Kr]  4d
10

 4f 
0
  5s

2
 5p

3 

83Bi→   [Xe] 4f 
14  

5d
10 

5f 
0
  6s

2
6p

3
 

MÖæc-VA Gi †g․j¸‡jvi B‡jKUªb web¨v‡m jÿ¨bxq †h,  

1| G‡`i cÖ‡Z¨‡Ki cigvYyi ewn:kw³ Í̄‡i 5wU K‡i B‡jKUªb i‡q‡Q ; 

2| G‡`i  cigvYyi ewn:kw³ Í̄‡ii mvaviY B‡jUªb web¨vm : ns
2
np

3
 [ n=2 – 6 ) 

3| Giv mevB P-eøK †g․j|  

N, P, As, Sb I Bi †g․j¸‡jvi mevB P-eøK †g․j ; G‡`i cigvYyi ewn:kw³ Í̄‡i 5wU K‡i B‡jKUªb Ges cigvYyi 

ewn:kw³ Í̄‡ii  mvaviY B‡jKUªb web¨vm : ns
2
np

3
  e‡j G‡`i‡K ch©vq mviwY‡Z MÖæc-VA †Z ¯ vb †`qv n‡q‡Q| 

1.2.2   MÖæc-VA Gi †g․jmg~‡ni ch©vqe„wËK ag (Periodic properties) 

 [ mviwY-1.2 t MÖæc-VA Gi †g․jmg~‡ni ch©vqe„wËK ag© ] 
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N 7 M¨vm -210 -196 0.075 0.171  (N
3-

) 1410 3.0 

P 15 KwVb 44 280 0.110 0.212  (P
3-

) 1070 2.1 

As 33 KwVb 817 633 0.121 0.222 (As
3-

) 972 2.0 

Sb 51 KwVb 630 1750 0.141 0.076 (Sb
3+

) 840 1.8 

Bi 83 KwVb 271 1560 0.148 0.103 (Bi
3+

) 778 1.7 

                                      

 MÖæc-VA Gi †g․j¸‡jvi K‡qKwU D‡jøL‡hvM¨ ch©vqe„wËK ag©  

1| †f․Zve¯ v ,MjbvsK I ùzUbvsK t  

  mviwY-1.2 jÿ¨ Ki‡j †`‡Lv hvq †h,  MÖæc-VA Gi †g․j¸‡jvi  cvigvYweK msL¨v e„w×i mv‡_ G‡`i †f․Zve¯ v 

cwiewZ©Z nq| ¯^vfvweK ZvcgvÎv I Pv‡c- bvB‡Uªv‡Rb M¨vmxq Ae¯ vq weivR K‡i , dmdivm KwVb Ae¯ vq weivR 

Ki‡jI DaŸ©cvwZZ nq | dmdivm cieZ©x †g․j As ,  Sb I  Bi  ¯^vfvweK ZvcgvÎv I Pv‡c KwVb n‡jI G‡`i 

MjbvsK I ùzUbvsK µgvš^‡q e„w× cvq| Z‡e Bi Gi †ÿ‡Î MjbvsK I ùzUbvsK e„w×i wgj †bB| Bi  †ZR:w¯…q †g․j 

e‡j GgbwU N‡U| As I  Sb Gi MjbvsK I ùzUbvsK A‡bKUv †ewk nIqvi KviY n‡jv- Giv AcavZz (avZz I AavZz 

Dfq cÖKvi ag© i‡q‡Q), avZz a‡g©i Kvi‡Y Giv †Kjvm Rvwj  Ges e„ËvKvi cwjgvixq  KvVv‡gv MVb K‡i| 

2| cvigvYweK I AvqwbK e¨vmva© t  

cvigvYweK msL¨v e„w×i mv‡_ mv‡_ MÖæc-VA Gi †g․j¸‡jvi  ewn:kw³¯Í‡i GKwU K‡i kw³¯ Íi hy³ nq| ZvB 

cvigvYweK msL¨v e„w×i mv‡_ MÖæc-VA Gi †g․j¸‡jvi cvigvYweK  I AvqwbK e¨vmva© e„w× cvq (mviwY-1.2)| MÖæc-

VA Gi †g․j¸‡jvi cigvYyi AvKv‡ii DPµg n‡jv:  N < P < As < Sb < Bi  

3| AvqbxKiY kw³ t mviwY-1.2 G MÖæc-VA Gi †g․j¸‡jvi cvigvYweK msL¨v e„w×i mv‡_ Zv‡`i cÖ_g AvqbxKiY 

kw³  n«v‡mi welqwU †`Lv‡bv n‡q‡Q| G‡ÿ‡Î, AvqbxKiY kw³i wbgœµg n‡jv: N > P > As > Sb > Bi | 

cvigvYweK msL¨v e„w×i mv‡_ MÖæc-VA Gi †g․j¸‡jvi cvigvYweK e¨vmva© Z_v cigvYyi AvKvi e„w× cvq e‡j 

AvqbxKiY kw³i µgvš^‡q  n«vm cvq| cigvYyi AvKvi e„w× †c‡j wbDwK¬qvm †_‡K ewn:kw³¯ Í‡ii B‡jKUª‡bi `yiZ¡ e„w× 

cvq Ges B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y n«vm cvq| ewn:kw³¯ Í‡ii B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi AvKl©Y n «vm 

†c‡j Zv †_‡K B‡ªjKUªb AcmviY Ki‡Z Aí kw³ e¨q nq ; d‡j AvqbxKiY kw³ n«vm cvq|  
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MÖæc-V I VI Gi †g․jmg~‡ni 

4| ZworFbvZ¡KZv t  

mviwY-1.2 G MÖæc-VA Gi †g․j¸‡jvi cvigvYweK msL¨v e„w×i mv‡_ Zv‡`i ZworFbvZ¡KZv n«v‡mi welqwU †`Lv‡bv 

n‡q‡Q| G‡ÿ‡Î ZworFbvZ¡KZvi wbgœµg n‡jv: N > P > As > Sb > Bi | ‡Kvb ‡g․‡ji ZworFbvZ¡KZv Zvi 

cigvYyi AvKvi I ewn:kw³¯Í‡ii B‡jKUªb web¨v‡mi Dci wbf©ikxj| mg‡hvRx eÜ‡b ‡kqviK„Z B‡jKUªb †Rvo‡K 

A‡cÿvK…Z †QvU AvKv‡ii cigvYy AwaK nv‡i Zvi abvZ¡K PvR©hy³ wbDwK¬qv‡mi w`‡K AvKl©Y Ki‡Z cv†i| ZvB cigvYyi 

AvKvi n«vm †c‡j ZworFbvZ¡KZv n«vm cvq| †h‡nZz MÖæc-VA Gi †g․j¸‡jvi ewn:kw³¯Í‡ii B‡jKUªb web¨vb GKB wKš‧ 

cigvYyi AvKvi wfbœ Ges cvigvYweK msL¨v e„w×i mv‡_ Zv‡`i cigvYyi AvKvi n«vm cvq; ZvB cvigvYweK msL¨v e„w×i 

mv‡_ Zv‡`i ZworFbvZ¡KZv  n«vm cvq| 

[ MÖæc-VAGi †g․j¸‡jvi g‡a¨ bvB‡Uªv‡Rb I dmdivm nj AavZz ; Avi‡mwbK I A¨vw›Ugwb n‡jv AcavZz  Ges 

wemgv_ n‡jv avZz| bvB‡Uªv‡Rb I dmdivm AavZz e‡j GB Aa¨v‡qi MÖæc-VA Gi †g․j  wnmv‡e kyaygvÎ  bvB‡Uªv‡Rb I 

dmdivm m¤ú‡K©  we Í̄vwiZ Av‡jvPbv Kiv n‡e|] 

1.3.0  B‡jKUªbxq MV‡bi wfwË‡Z MÖæc-VA Gi †g․j¸‡jvi   ivmvqwbK a‡g©i e¨vL¨v   

1.3.1   MÖæc-VA Gi †g․j¸‡jvi mwµqZv t  

MÖæc-VA Gi †g․j¸‡jvi cvigvbweK msL¨v e„w×i mv‡_ mwµqZvi †Kvb wbqggvwdK cwieZ©b †`Lv hvq bv|  ‡hgb: 

bvB‡Uªv‡Rb h‡_ô ZworFbvZ¡K †g․j (ZworFbvZ¡KZv 3.0) †g․j nIqv m‡ËI mvaviY Ae¯ vq GwU LyeB wbw¯…q| wbw¯…q 

M¨vmmg~‡ni c‡i me‡P‡q wbw¯…q M¨vm n‡jv bvB‡Uªv‡Rb | ZvB bvB‡Uªv‡R‡bi me wewµqv AwZ DP ZvcgvÎvq msNwUZ 

nq| bvB‡Uªv‡Rb I Aw·‡R‡bi wgkªY‡K 3000
0
C ZvcgvÎvq DËß Ki‡j wewµqv  N‡U NO M¨vm •Zix nq| 

N2(g) + O2(g)   C03000 2NO(g) 

DP ZvcgvÎvq bvB‡Uªv‡Rb M¨vm Zxeª ZworabvZ¡K avZz Al, Ca, Mg, Li BZ¨vw`i mv‡_ wewµqv K‡i bvBUªvBW MVb 

K‡i| Gme avZz bvBUªvBW Zwor‡hvRx ev AvqwbK †h․M| G‡`i g‡a¨ bvB‡U ªv‡R‡bi RviY msL¨v n‡jv  Õ-3 Õ| 

N2(g) + 3Mg 


Mg3N2(s) 

bvB‡Uªv‡R‡bi mwµqZv LyeB Kg n‡jI  dmdivm †ek mwµq †g․j| †k¦Z dmdivm Kÿ ZvcgvÎvqÕB mZ:ùzZ©fv‡e 

Aw·‡R‡bi mv‡_ wewµqv K‡i P4O6 MVb K‡i| Gi KviY n‡jv ‡k¦Z dmdiv‡m we`¨gvb PP  eÜ‡bi w¯ wZkxjZvi 

†P‡q OP   eÜ‡bi w¯ wZkxjZv A‡bK †ewk|               

P4(s) + O2(g)   C025 P4O6(s) 
 

Avevi, Sb,As  I Bi  mvaviY ZvcgvÎvq wbw®…q | Giv DËßve¯ vq Aw·‡R‡bi mv‡_ A·vBW MVb K‡i| 

1.3.2  MÖæc-VA Gi †g․j¸‡jvi g‡a¨ bvB‡Uªv‡Rb M¨vm AZ¨š Í ¯ vqx Ges wbw¯…q  

 N-cigvbyi ewn:kw³ Í̄‡ii  p-AiweUvjmg~n Aa©c~Y© Ges mylg Ae  ̄vq Av‡Q|  

 

                            7N→ 1

z

1

y

1

x

22 p2p2p2s2s1
  
 
  

                                                                   

                                                                                   
[

   
N-cigvYyi ewn:kw³ Í̄‡ii B‡jKUªb web¨vm ] 

 
Avevi, N-cigvY yi ‡hvR¨Zv Í̄i 2q kw³¯Íi( L -‡kj) nIqvq Gi cigvYyi AvKvi †ek †QvU| ZvB ÿz`ªvKvi `ywU N-

cigvYy Zv‡`i mylg Aa©c~Y© p-AiweUvjmg~‡ni (1wU cÖvwš Íq I ỳwU cvwk©¦q) AwaµgY(Overlaping) NwU‡q 3wU 

mg‡hvRx eÜ‡b(1wU  -eÜb I 2wU  -eÜb) hy³ n‡q N2 AYy MVb K‡i| mylgZv I N−N eÜb ‣`N© (0.1098nm)  

 
ÿ z`ª nIqvi Kvi‡Y bvB‡Uªv‡Rb-bvB‡Uªv‡Rb wÎ-eÜb(N≡N) AZ¨šÍ myw¯ Z I `„p nq| 

N2 AYy mij ‣iwLK, myw¯ Z I `„p nIqvi Kvi‡Y Gi eÜb we‡hvRb Gb_vwc AwZ DP (945kJmol
-1

)| G me Kvi‡Y 

bvB‡Uªv‡Rb M¨vm AZ¨š Í ¯ vqx I wbw®…q| wbw®…qZvi w`K †_‡K wbw®…q M¨vm¸‡jvi ciÕB bvB‡Uªv‡R‡bi ¯ vb| bvB‡Uªv‡Rb 

AYyi eÜb we‡qvRb Gb_vwc AwZ DP e‡j bvB‡Uªv‡Rb M¨vm‡K cÖvq 3000
0
C ZvcgvÎvq DËß Ki‡j Gi AYymg~‡ni 

eÜb we‡qvwRZ n‡q mwµq cvigvYweK bvB‡Uªv‡R‡b cwibZ nq| 

                           

  

N ≡
  

N    C30000

2[ ▪




   

N ▪ ]  (mwµq bvB‡Uªv‡Rb) 

▪




  

N ▪  +  ▪




   

N ▪    
  

N     

  

N  
  

N ≡
  

N  ▪▪  
▪▪  
▪▪  

2p ↑ ↑
 

↑
 

2s ↑↓
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1.3.3  bvB‡Uªv‡R‡bi Zzjbvq dmdivm †ek mwµq  
MÖæc-VA Gi †g․j¸‡jvi g‡a¨ bvB‡Uªv‡Rb †ek wbw®…q n‡jI dmdivm †ek mwµq| †k¦Z dmdivm Kÿ ZvcgvÎvqÕB 

mZ:ùzZ©fv‡e evq~¯   Aw·‡R‡bi mv‡_ wewµqv K‡i P4O6 MVb K‡i| 

          P4(s) + O2(g)   C025 P4O6(s) 

bvB‡Uªv‡Rb cigvYyi gZ dmdiv‡mi ewn:kw³¯ Í‡i p-AiweUvjmg~n Aa©c~Y© Ges mylg Ae¯ vq _vK‡jI  P-cigvYyi 

‡hvR¨Zv Í̄i 3q kw³ Í̄i(M-‣kj) nIqvq P-cigvYyi AvKvi N-cigvYy  A‡cÿv A‡bKUv eo| 

 

  

                                                                  15P→ [Ne]10 
1

z

1

y

1

x

2 p3p3p3s3   

        

                                                                                  [
   
P-cigvYyi ewn:kw³ Í̄‡ii B‡jKUªb web¨vm ]                    

                                                                  

                                                                                                                                   
 

     

       [ P4-AYyi PZz Í̄jKxq MVb                         ]                [ P-cigvYy      ] 
 

 

P-cigvYyi ‡hvR¨Zv kw³ Í̄‡ii AvKvi eo nIqvi Kvi‡Y `ywU  dmdivm cigvYyi 
1

x

1

x p3p3  AiweUvjØ‡qi gyLvgywL 

Awaµg‡bi Øviv wmMgv(σ) eÜb MV‡bi ci Aewkó 
1

yp3  I 
1

zp3  AiweUvj¸‡jv ci¯úi cvwk¦©q Awaµgb NUv‡Z cv‡i  

bv| d‡j dmdivm bvB‡Uªv‡R‡bi gZ P≡P wÎ-eÜb MVb Ki‡Z cv‡i bv| G‡ÿ‡Î, cÖ‡Z¨K P-cigvYy Zvi 3wU 

p3 AiweUv‡ji mv‡_ Aci 3wU P-cigvYyi p3 -AiweUv‡ji cÖvwš Íq Awaµgb NwU‡q 3wU σ-eÜb MV‡bi gva¨‡g  P4-AYy  

MVb K‡i|  P4-AYyi AvK…wZ mylg PZz¯ ÍjKxq ; G‡Z P-P-P eÜb †Kvb 60
0
 | P4 AYy‡Z P-cigvYymg~n ci¯úi P-P 

GKK eÜ‡b hy³ _vKvq Ges P-P-P eÜb †Kv‡bi cwigvb Kg nIqvq Kvi‡Y Gi eÜb¸‡jv‡Z AwaK  cxob(stress) 

we`¨gvb _v‡K| d‡j P4 AYy  A‡bKUv Aw  ̄wZkxj nq| †k¦Z dmdiv‡m P4 AY y¸‡jv ci¯úi cÖvq wewQbœ Ae¯ vq †_‡K 

ci¯úi `ye©j †fÛviIqvj ej Øviv Ave× _v‡K| GB Kvi‡Y †k¦Z dmdiv†m P-P eÜb we‡hvRb Gš vjwc(209kJmol-1) 

N2-AYy (N-N eÜb we‡hvRb Gš vjwc 945kJmol-1) A‡cÿv †ek Kg nq Ges †k¦Z dmdivm †ek mwµq nq|  

 

1.3.4 ‡jvwnZ dmdivm †k¦Z dmdivm A‡cÿv Kg mwµq Ges Kv†jv dmdivm A‡bKUv wbw®…q  

P4-AYyi AvK…wZ mylg PZz Í̄jKxq ; G‡Z P-P-P eÜb †Kvb 60
0
 | P4 AY y‡Z P-cigvYymg~n ci¯úi P-P GKK eÜ‡b 

hy³ _vKvq Ges P-P-P eÜb †Kv‡bi cwigvb Kg nIqvq Kvi‡Y Gi eÜb¸‡jv‡Z AwaK  cxob(stress) we`¨gvb _v‡K| 

d‡j P4 AY y  A‡bKUv Aw  ̄wZkxj nq| †k¦Z dmdiv‡m P4 AYy¸‡jv ci¯úi cÖvq wewQbœ Ae¯ vq †_‡K ci¯úi `ye©j 

†fÛviIqvj ej Øviv Ave× _v‡K| GBme Kvi‡YB  †k¦Z dmdivm †ek mwµq nq|  

Aciw`‡K, †jvwnZ I Kv‡jv dmdivm n‡jv dmdiv‡mi ¯ vqx iƒc‡f`| MV‡bi w`K †_‡K †jvwnZ dmdivm n‡jv 

dmdiv‡mi GKwU DP cwjgvi(Pn) | 

 

 

 

           

         [  P- cigvYy  ]                   [†k¦Z dmdiv‡m P4- AYy  ]                [ †jvwnZ dmdiv‡m Pn- AYy  ] 

 

 †jvwnZ  I Kv‡jv dmdiv‡m P-cigvYymg~n  ¯Íixf~Z MvVwbK web¨v‡m(Layer Structure) hy³ _v‡K e‡j G‡`i 

AvbweK KvVv‡gv‡Z P-P-P eÜb †Kvb 60
0
 A‡cÿv eo nq| d‡j G‡`i AY y‡Z eÜb¸‡jvi Dci cxo‡bi gvb A‡bKUv  

n«vm cvq| ¯Íixf~Z cwjgvi MVb I eÜb¸‡jvi Dci cxo‡bi gvb Kg nIqvi Kvi‡Y †jvwnZ dmdivm Kg mwµq nq 

Ges Kv‡jv dmdivm AZ¨š Í myw¯ Z I wbw®…q nq| 

1.3.5  bvB‡Uªv‡Rb I dmdiv†mi ivmvqwbK mwµqZvi cv_©‡K¨i KviYmg~n  

(1) bvB‡Uªv‡Rb  cigvYyi  AvKvi  dmdivm  A‡cÿv †QvU nIqv(N-Gi cvigvYweK e¨vmva© 0.075 nmGes P-Gi  

cvigvYweK e¨vmva© 0.110 nm )| 

(2)  bvB‡U ªv‡R‡bi †hvR¨Zv B‡jKUªb 2q kw³¯ Í‡i _vKv Ges dmdiv‡mi †hvR¨Zv B‡jKUªb 3q kw³¯ Í‡i _vKv | 

 

 

↑ 3p   
 

3s     

 

↑ ↑ 

↑↓ 

  
 

600 
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(3) bvB‡U ªv‡R‡bi AYy(N2) wÎ-eÜbhy³, mij •iwLK nIqv Ges eÜb¸‡jv‡Z cxob hy³ bv _vKv| Aciw`‡K,    

dmdivm AYy(P4)  P-P GKK eÜb wewkó nIqv Ges P-P-P eÜb †Kv†bi  cwigvb Kg (60
0
)  nIqvq Kvi‡Y 

eÜb¸‡jv‡Z AwaK cxob we`¨gvb _vKv| 

(4)  bvB‡U ªv‡R‡bi  ZworFbvZ¡KZv(3.0) dmdivm (2.1) A‡cÿv †ewk nIqv | 

(5)  bvB‡U ªv‡R‡bi †hvR¨Zv †k‡j d -AiweUvj bv _vKv Ges dmdiv‡mi †hvR¨Zv †k‡j d -AiweUvj we`¨gvb _vKv| 

(6) bvB‡Uªv‡R‡bi wbR cigvY y , Kve©b I Aw·‡R‡bi mv‡_ myw¯ Z wÎ-eÜb I wØ-eÜb MVb Ki‡Z cviv |  

     †hgb :  NN  ,  CN  ,  NC  ,  NN 


,   ONC   ,  2NO ,  22 NHNH   

1.3.6  MÖæc-VA Gi †g․j¸‡jvi mg‡hvR¨Zv I mg‡hvRx †h․M MVb   

MÖæc-VA Gi †g․j¸‡jvi cÖ‡Z¨‡Ki cigvYyi ewn:kw³¯Í‡i 5wU K‡i B‡jKUªb i‡q‡Q| G‡`i cigvYyi ewn:kw³ Í̄‡ii 

mvaviY B‡jKUªb web¨vm t 
1

z

1

y

1

x

2 npnpnpns  | cigvYyi ewn:kw³ Í̄‡ii p -AiweUvjmg~n mylg I Aa©c~Y© Ae  ̄vq 

Av‡Q|  AóK c~Y©Zvi Rb¨ G‡`i cÖ‡Z¨‡Ki Av‡iv 3wU B‡jKUªb MÖnY ev †kqvi Kiv cÖ‡qvRb|  

 

7N →     1s
2  

2s
2
2p

3
 

15P →    [Ne] 3s
2
3p

3
 

33As →  [Ar] 3d
10

  4s
2
4p

3                       
 

51Sb →  [Kr] 4d
10

 4f 
0
  5s

2
 5p

3 

83Bi →   [Xe] 4f 
14  

5d
10 

5f 
0
  6s

2
6p

3
 

GB Kvi‡Y MÖæc-VA Gi †g․j¸‡jv AavZe †g․‡ji mv‡_  3wU AhyMœ B‡jKUªb †kqvi K‡i mg‡hvRx †h․M MVb K‡i 

mg‡hvR¨Zv Õ3Õ cÖ`k©b K‡i| †hgb: NH3, PH3,NCl3, PCl3 BZ¨vw`| Z‡e MÖæc-VAGi †hme †g․‡ji ewn:kw³¯Í‡i  

duvKv d -AiweUvj i‡q‡Q Zviv  DP ZworFbvZ¡K †g․‡ji mv‡_ mg‡hvRx †h․M MV‡bi mg‡q Õ5Õ mg‡hvR¨Zv cÖ`k©b 

K‡i| †hgb: PCl3, PCl5 ; AsCl3, AsCl5, SbCl5 BZ¨vw`| Õ5Õ mg‡hvR¨Zvi †ÿ‡Î  Gme †g․j Zv‡`i cigvYyi 

ewn:¯Í‡ii s -AiweUv‡j B‡jKUªb hyMj †f‡½ 1wU B‡jKUªb duvKv d -AiweUv†j ¯ vbvš Íi K‡i ; d‡j G‡`i ewn:kw³¯ Í‡i 

5wU AhyMj B‡jKUª‡bi m„wó nq| GB 5wU AhyMj B‡jKUªb Ab¨ †g․‡ji mv‡_ †kqv‡i Ask †bq| 

 

 

                         15P→ [Ne] 01

z

1

y

1

x

2 d3p3p3p3s3                                                   [  †hvR¨Zv = 3 ] 

                            
                                                                  

 

                      

          15P
*
 → [Ne] 11

z

1

y

1

x

1 d3p3p3p3s3                                                     [  †hvR¨Zv = 5 ] 

 

 

1.3.7 MÖæc-VAGi †g․j¸‡jvi Zwor‡hvRx ev AvqwbK †h․M MVb   

MÖæc-VA Gi †g․j¸‡jvi cigvYyi ewn:kw³ Í̄‡ii mvaviY B‡jKUªb web¨vmt 
1

z

1

y

1

x

2 npnpnpns  | ewn:kw³ Í̄‡ii p -

AiweUvjmg~n mylg I Aa©c~Y© Aeš vq Av‡Q|  AóK c~Y©Zvi Rb¨ G‡`i cÖ‡Z¨‡Ki Av‡iv 3wU B‡jKUªb MÖnb ev †kqvi 

Kiv cÖ‡qvRb| ZworabvZ¡K †g․j we‡kl K‡i MÖæc- I ,MÖæc- II , I MÖæc- III  Gi avZzmg~‡ni mv‡_ hy³ nIqvi mgq Giv 

ewn:kw³ Í̄‡i 3 wU K‡i B‡jKUªb MÖnY K‡i AóK c~Y©Zv AR©b K‡i Ges Zwor†hvRx ev AvqwbK †h․M MVb K‡i| Gme 

Zwor†hvRx †h․‡M Giv Õ-3Õ RviYve¯ v cÖ`k©b K‡i| †hgb: bvB‡Uªv‡Rb M¨vm‡K Li, Mg, Ca, Al BZ¨vw` avZz¸‡jvi †h 

†Kvb GKwUi mv‡_ DËß Ki‡j avZz bvBU ªvBW (Zwor†hvRx †h․M) •Zix nq| 

                       )p2s2s1(N 3e    )p2s2s1(N 8223322 


  

                      N2(g) + 3Mg 


Mg3N2(s) 

1.3.8  MÖæc-VA Gi †g․j¸‡jvi wewfbœ RviYve¯ v 

MÖæc-VA Gi †g․j¸‡jv wewfbœ Ae¯ vq cÖavbZ  -3,  +3  I  +5 RviYve¯ v cÖ`k©Y K‡i| Zwor abvZ¡K avZzi mv‡_ DP     

ZvcgvÎvq  N I P Zwor†hvRx †h․M(Mg3N2 ,Ca3P2) MV‡bi mgq Õ-3Õ RviYve  ̄v  cÖ`k©b K‡i| Sb I Bi Gi avZz 

ag© i‡q‡Q e‡j  Giv Õ-3Õ RviYve¯ v  cÖ`k©b K‡i bv|  mg‡hvRx I mwbœ‡ek mg‡hvRx †h․M MV‡bi mg‡q MÖæc-VA Gi 

 

3d      

3p      

3s       

 

↑ 

↑ 

↑ 

↑ ↑ 

3d      

3p ↑
 

↑
 

↑
   

3s ↑↓
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†g․j¸‡jv  +3  I  +5 RviYve¯ v  cÖ`k©b K‡i| MÖæc-VA Gi †h me †g․‡ji ewn:kw³¯ Í‡i duvKv d -AiweUvj i‡q‡Q 

Zviv  DP ZworFbvZ¡K †g․‡ji mv‡_ mg‡hvRx †h․M MV‡bi mg‡q Õ+5Õ RviYve  ̄v cÖ`k©b K‡i| †hgb:PCl3, PCl5 ; 

AsCl3, AsCl5, SbCl5 BZ¨vw`|  

                           [ mviwY-1.3 t MÖæc-VA Gi †g․j¸‡jvi +3  I  +5 RviYve  ̄v  cÖ`k©Y ] 

VA Gi †g․j  +3  RviYve¯ v   + 5  RviYve  ̄v   

N NCl3 N2O5,  HNO3 

P PCl3 PCl5 , P2O5, H3PO4 

As AsCl3 AsCl5 , As2O5, H3 AsO4 

Sb SbCl3 SbCl5 ,Sb2O5 

Bi BiCl3 Bi2O5 

 Avevi, MÖæc-VA Gi †g․j¸‡jv cigvYyi evwn:kw³ Í̄‡ii 3wU AhyMj B‡jKUª‡bi mvnv‡h¨ Ab¨ †g․‡ji mv‡_ 3wU 

mg‡hvRx eÜb MVb‡i ci cÖ‡Z¨‡Ki ewn:¯  s -AiweUv‡j GK †Rvov wb:m½ B‡jKUªb †Rvo (lone pair) †_‡K hvq|  

MÖæc-VA Gi †g․j¸‡jv D³ wb:m½ B‡jKUªb †Rvo Øviv †Kvb jyB Gwm‡Wi(GK †Rvov B‡jKUªb MÖn‡b mÿg Ggb 

ivmvqwbK mËv) mv‡_ mwbœ‡ek eÜb MVb K‡i Õ+5Õ RviYve¯ v  cÖ`k©Y K‡i|  †hgb: N2O5 I HNO3 †hvM `ywU‡Z N 

cigvby Aw·‡Rb cigvYyi mv‡_ mwbœ‡ek eÜb MV‡bi gva¨‡g Õ+5Õ RviYve  ̄v  cÖ`k©Y K‡i|   

 
 

MÖæc-VA Gi †g․j¸‡jvi cvigvYweK msL¨v e„w×i mv‡_ mv‡_ cigvYyi AvKvi e„w× cvq Ges ZworFbvZ¡KZv  n«vm cvq| 

d‡j cvigvbweK msL¨v e„w×i mv‡_ G‡`i FbvZ¡K RviY gvb jv‡fi cÖebZv n«vm cvq Ges abvZ¡K RviY gvb jv‡fi 

cÖebZv e„w× cvq| GB Kvi‡Y N I P  Õ-3Õ RviYve  ̄v  cÖ`k©b Ki‡jI Sb I Bi Zv †`Lvq bv| Sb I Bi Gi +3  I 

+5 RviYve  ̄v  cÖ`k©‡bi cÖebZv †ewk| 

MÖæc-VA Gi †g․j¸‡jvi g‡a¨ bvB‡Uªv‡Rb GKwU e¨wZµgx †g․j| bvB‡Uªv‡Rb †hgwb nvBWªvBW MVb K‡i 3 mg‡hvR¨Zv 

cÖ`k©b K‡i †Zgwb bvBUªvBW MV‡bi gva¨‡g Õ-3Õ RviYve  ̄v  †`Lvq| ZvQvov  bvB‡Uªv‡Rb wewfbœ A·vBW MVb K‡i 

+1,+2,+3,+4 I +5 abvZ¡K RviYve¯ v cÖ`k©Y K‡i| 

N Gi A·vBW       N2O NO N2O3 N2O4 N2O5 

N Gi RviY msL¨v  +1 +2 +3 +4 +5 

bvB‡U ªv‡R‡bi mv‡_ Aw·‡R‡bi ZworFbvZ¡KZvi cv_©K¨ Ges wewfbœ msL¨K mwbœ‡ek eÜb MV‡bi my‡hvM _vKvi Kvi‡Y 

bvB‡Uªv‡R‡bi RviY gv‡bi GB ai‡Yi cwieZ©bkxjZv †`Lv hvq| 

1.3.9 MÖæc-VA Gi †g․j¸‡jvi n¨vjvBW MVb 

MÖæc- VA Gi †g․j¸‡jvi mK‡jB mg‡hvRx n¨vjvBW MVb K‡i| G‡`i mevB UªvB n¨vjvBW MVb Ki‡jI P, As, Sb 

UªvB n¨vjvBW MV‡bi cvkvcvwk †c›Uv n¨vjvBW I MVb K‡i| 

                           [ mviwY-1.4 t MÖæc-VA Gi †g․j¸‡jvi UªvB n¨vjvBW I †c›Uvn¨vjvBW ] 

VA Gi †g․j  UªvB n¨vjvBW  †c›Uvn¨vjvBW  

N NCl3 - 

P PCl3 PCl5 

As AsCl3 AsCl5 

Sb SbCl3 SbCl5 

Bi BiCl3 - 

MÖæc- VA Gi †g․j¸‡jvi cvigvYweK msL¨v e„w×i mv‡_ mv‡_ Zv‡`i UªvB n¨vjvBWmg~‡ni mg‡hvRx cÖK…wZ n«vm †c‡Z 

_v‡K Ges GKB mv‡_ Zwor†hvRx Z_v AvqwbK cÖK…wZ e„w× †c‡Z _v‡K| ZvB G‡`i UªvB ‡K¬vivBW¸‡jvi g‡a¨ NCl3 

me©vwaK mg‡hvRx Ges BiCl3 me©vwaK AvqwbK| G MÖy‡ci †g․j¸‡jvi cvigvYweK msL¨v e„w×i mv‡_ mv‡_ G‡`i 

cigvYyi AvKvi e„w× cvq Ges ZworFbvZ¡KZv n«vm cvq ; d‡j UªvB n¨vjvBWmg~‡ni  mg‡hvRx eÜ‡bi †cvjvwiwU evo‡Z 

_v‡K Ges AvqwbK cÖK…wZ e„w× cvq| 

 [  N2O5 G N−O mwbœ‡ek eÜb MV‡bi gva¨‡g N Gi Õ+5Õ Rvib Ae¯ v cÖ`k©Y ] 

 



7 

MÖæc-V I VI Gi †g․jmg~‡ni 

1.3.10 bvB‡Uªv‡Rb Gi MÖæ‡ci Ab¨ †g․j¸‡jvi gZ NCl5 MVb Ki‡Z cv‡i bv  

P, As, Sb  ‡K¬vwi‡Yi mv‡_ 5wU B‡jKUªb †kqvi K‡i h_vµ‡g PCl5, AsCl5, SbCl5 MVb Ki†jI ÔNÕ  Zv cv‡i bv 

A_©vr PCl5, AsCl5, SbCl5 MwVZ n‡jI NCl5 MwVZ nq bv| Giƒc NUvi g~j KviY n‡jv N-cigvYy‡Z d -

AiweUv†ji Abycw¯ wZ Ges  P, As, Sb cgvYyi ewn:kw³ Í̄‡i duvKv d -AiweUv†ji Dcw  ̄wZ| N-cigvYyi ewn:kw³ Í̄‡i 

5wU B‡jKUªb _vK‡jI G‡Z ‡Kvb d -AiweUvj bv _vKvq Gi s2  AiweUv‡ji B‡jKUªb hyMj †f‡½ DP kw³¯ Í‡i 

¯ vbvš Í‡ii gva¨‡g AhyMjvwqZ n‡q  Õ5Õ mg‡hvR¨Zv  cÖ`k©†Yi †Kvb my‡hvM †bB| GB Kvi‡Y bvB‡Uªv‡Rb NCl5 MVb 

Ki‡Z cv‡i bv| bvB‡Uª‡Rb ïaygvÎ Gi ewn:kw³ Í̄‡ii 2p-AiweUv‡j we`¨gvb 3wU AhyMj B‡jKUªb 3wU †K¬vwiY cigvYyi 

mv‡_ †kqvi K‡i NCl3 MVb K‡i|  

                                                       7N → 1s
2 1

z

1

y

1

x

2
2p2p2p2s       [ †hvRbx =3]    

 

Aciw`‡K P, As, Sb -cgvYyi ewn:kw³ Í̄‡i duvKv d -AiweUv†ji Dcw  ̄Z _vKvi Kvi‡Y Giv D‡ËwRZ Ae¯ vq Zv‡`i 

ewn:¯Í‡ii s -AiweUv‡j we`¨gvb B‡jKUªb hyMj †f‡½ 1wU B‡jKUªb ewn:¯  duvKv d -AiweUv†j ¯ vbvš Íi K‡i ; G‡Z 

G‡`i ewn:kw³ Í̄‡i 5wU AhyMj B‡jKUª‡bi m„wó nq  hviv †K¬vwib cigvYyi mv‡_ †kqv‡i Ask †bq| d‡j PCl5, 

AsCl5, SbCl5  MwVZ nq| †hgb: 

 

                          15P → [Ne]10 
01

z

1

y

1

x

2 d3p3p3p3s3         [  †hvR¨Zv = 3 ]               

        15P
*
 → [Ne]10 

11

z

1

y

1

x

1 d3p3p3p3s3        [  †hvR¨Zv = 5 ] 

 

 

 

1.3.11  dmdivm PCl5 I PCl3 MVb Ki‡jI bvB‡Uªv‡Rb ïaygvÎ NCl3 MVb K‡i, NCl5 MVb 

Ki‡Z cv‡i bv  

Giƒc NUvi g~j KviY n‡jv: (1)  P cgvYyi ewn:kw³¯Í‡i duvKv d -AiweUv†ji Dcw¯ wZ Ges  

                                 ( 2)  N-cigvYy‡Z d -AiweUv†ji Abycw¯ wZ| 

P-cgvYyi ewn:kw³ Í̄‡i s3 -AiweUv‡j 2wU B‡jKUªb hyMjve  ̄vq Ges 3p-AiweUv‡j 3wU B‡jKUªb AhyMj Ae¯ vq 

i‡q‡Q ; ewn:kw³ Í̄‡i d3 _vK‡jI G‡Z †Kvb B‡jKUªb †bB| 

 

                          15P → [Ne]10 
01

z

1

y

1

x

2 d3p3p3p3s3         [  †hvR¨Zv = 3 ]               

          15P
*
 → [Ne]10 

11

z

1

y

1

x

1 d3p3p3p3s3          [  †hvR¨Zv = 5 ] 

mvaviY Ae¯ vq P cigvYy Zvi ewn:kw³ Í̄‡ii  3wU AhyMj B‡jKUªb 3wU †K¬vwib cigvY yi mv‡_ †kqvi K‡i 3wU 

ClP  mg‡hvRx eÜb MV‡bi gva¨‡g PCl3 AYy MVb K‡i| Avevi P cgvYyi ewnkw³¯Í‡i duvKv d -AiweUv†ji 

Dcw  ̄Z _vKvi Kvi‡Y GwU D‡ËwRZ Ae¯ vq Gi ewn:¯ Í‡ii s3 -AiweUv‡j we`¨gvb B‡jKUªb hyMj †f‡½ 1wU B‡jKUªb 

ewn:¯  duvKv d3 -AiweUv†j ¯ vbvš Íi K‡i ; G‡Z Gi ewn:kw³¯ Í‡i 5wU AhyMj B‡jKUª‡bi m„wó nq | P cgvYyi Zvi GB 

5wU AhyMj Øviv 5wU †K¬vwib cigvY yi mv‡_ †kqvi K‡i PCl5  AYy MVb K‡i|  

 

 

 

 

 

N-cigvYyi ewn:kw³ Í̄‡i 5wU B‡jKUªb _vK‡jI G‡Z ‡Kvb d -AiweUvj bv _vKvq Gi s2 -AiweUv‡ji B‡jKUªb hyMj 

†f‡½ DP kw³¯ Í‡i ¯ vbvš Í‡ii gva¨‡g AhyMjvwqZ n‡q  Õ5Õ mg‡hvR¨Zv  cÖ`k©†bi †Kvb my‡hvM †bB| GB Kvi‡Y 

bvB‡Uªv‡Rb NCl5 MVb Ki‡Z cv‡i bv| bvB‡Uªv‡Rb ïaygvÎ Gi ewn:kw³¯ Í‡ii 2p-AiweUv‡j we`¨gvb 3wU AhyMj 

B‡jKUªb 3wU †K¬vwib cigvYyi mv‡_ †kqvi K‡i NCl3 MVb K‡i|  
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                                                       7N→ 1s
2 1

z

1

y

1

x

2
2p2p2p2s       [ †hvR¨Zv =3]    

 

1.3.12  PCl3 Gi †P‡q NCl3  ax‡i Av`ª we‡k øwlZ nq t 

cvwbi mv‡_ wewµqv  Øviv †Kvb †h․M‡K †f‡½  mij †h․‡M cwibZ Kiv‡K Av`ªwe‡k ølY(Hydrolysis) e‡j| NCl3 I 

PCl3 Df‡qB Av`ªwe‡køwlZ nq| Z‡e NCl3 , PCl3 A‡cÿv ax‡i Av ª̀we‡køwlZ nq| 

  3HOCl  NHOH-3H   NCl 33       [ ax‡i ] 

  3HCl  POHOH-3H   PCl 333       [ ª̀æZ ] 

Giƒc NUvi g~j KviY n‡jv:  

(1) P (2.1) A‡cÿv N Gi ZworFbvZ¡KZv(3.0) †ewk nIqv , 

(2) N-cigvYy‡Z d -AiweUv†ji Abycw¯ wZ Ges P-cigvYy‡Z d -AiweUv†ji Dcw¯ wZ Ges 

(3) ClP   eÜ‡bi †cvjvi nIqv|  

N  I Cl Gi  ZworFbvZ¡KZv (3.0) mgvb nIqvi Kvi‡Y ClN   eÜ‡b †Kvb †cvjvwiwU _v‡K bv| ZvB NCl3 Gi 

Av`ªwe‡køl‡Y cvwbi †cvjvi AYyi  AvKl©‡Y  ClN   we‡hvwRZ nq bv| G‡ÿ‡Î cvwbi AY y¯   O -cigvYy n‡Z wb.m½ 

B‡jKUªb †Rvo Cl-cigvYy‡Z cÖ‡ek Ki‡j ClO eÜb MwVZ nq Ges GKB mv‡_ ClN   eÜb †f‡½ Gi eÜb †Rvo 

B‡jKUªb N-cigvYy‡Z cÖ‡ek K‡i, N-cigvYy Zvi wb:m½ B‡jKUªb †Rvo cvwbi AYy¯  H -cigvYy‡K `vb K‡i 

HN  eÜb MVb K‡i , cvwbi GKwU OH  eÜb †f‡½ Gi eÜb †Rvo B‡jKUªb O -cigvYy B‡jKUªb NvUwZ c~iY  

K‡i| d‡j 3NH  I HOCl Drcbœ nq| m¤ú~Y© cÖwµqvwU RwUj e‡j Zv ax‡i msNwUZ nq Z_v NCl3 ax‡i 

Av`ªwe‡køwlZ nq|    

 

      OHNCl 23                              HOCl   NHCl2                                                    

                                                                              +2H2O 
                                                                             

                                 ( NH3  + 2HOCl ) 

P  I Cl Gi gv‡a¨ h‡_ó ZworFbvZ¡KZvi cv_©K¨ ( P=2.1,Cl =3.0) _vKvq PCl3 Gi ClP   eÜ‡b †cvjvwiwU 

_v‡K| ZvB PCl3 Gi Av`ªwe‡køl‡Y cvwbi †cvjvi AYyi  AvKl©‡Y mn‡RB ClP  eÜb  we‡hvwRZ nq Ges `ªæZ 

Av`ªwe‡kølY N‡U 33POH  I HCl  •Zix nq| ZvQvov, PCl3 Gi P-cigvYy‡Z duvKv d -AiweUvj _vKvq PO eÜb 

MVb mnR nq Z_v PCl3 Gi Av`ªwe‡kølY `ªæZ N‡U| 

 

    

      OHPCl 23                                 HCl   Cl)OH(P 2                                                    

                                                                                +2H2O                             

                                        [ P(OH)3  + 2HCl ] 

1.3.13  NF3 Av`ª we‡k øwlZ bv wKš‧ NCl3  Av`ª we‡køwlZ nq t 
MÖæc- VA Gi †g․j¸‡jvi UªvB n¨vjvBW Av`ªwe‡k øwlZ nIqvi kZ© n‡jv nq MÖæc- VA Gi †g․j A_ev Gi mv‡_ hy³ 

n¨v‡jv‡Rb cigvY yi †Kvb GKwU‡Z duvKv d -AiweUvj ev B‡jKUª‡bi AóK NvUwZ _vK‡Z n‡e|  NF3 Gi N ev F- 

cigvYyi †KvbwU‡ZB d -AiweUvj ev B‡jKUª‡bi AóK NvUwZ †bB e‡j NF3 Av`ª we‡k øwlZ nq bv | wKš‧ NCl3  Gi 

Cl-cigvYy‡Z  d -AiweUvj we`¨gvb _vKvq cvwbi O-cigvYy Ges NCl3Gi Cl-cigvYyi mv‡_ A  ̄vqx mwbœ‡ek eÜb 

MVb K‡i ClO eÜb MV‡bi gva¨‡g NCl3 Av`ªwe‡køwlZ nq| 

 

 

      OHNCl 23                              HOCl   NHCl2                                                    

                                                                              +2H2O 
                                                                             

                                 ( NH3  + 2HOCl ) 

   Cl    NCl
 

2 


 

         H   O    H
 

 





 

↑ 
↓ 

   




 Cl    PCl
3

2  

 H    O    H
 

 





 

↑ ↓ 

   Cl    NCl
 

2 


 

         H   O    H
 

 





 

↑ 
↓ 
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1.3.14 NCl5 MwVZ bv n‡jI N2O5 MwVZ nq t 

N-cigvYyi ewn:kw³ Í̄‡i 5wU B‡jKUªb _vK‡jI G‡Z ‡Kvb d -AiweUvj bv _vKvq Gi s2 -AiweUv‡ji B‡jKUªb hyMj 

†f‡½ DP kw³¯ Í‡i ¯ vbvš Í‡ii gva¨‡g AhyMjvwqZ n‡q  Õ5Õ mg‡hvR¨Zv  cÖ`k©†bi †Kvb my‡hvM †bB| GB Kvi‡Y 

bvB‡Uªv‡Rb NCl5 MVb Ki‡Z cv‡i bv| wKš‧ N-cigvYy evwn:kw³ Í̄‡ii 3wU AhyMj B‡jKUª‡bi mvnv‡h¨ Ab¨ †g․‡ji 

mv‡_ 3wU mg‡hvRx eÜb MVb‡i ci Gi ewn¯  s -AiweUv‡j GKwU wb:m½ B‡jKUªb †Rvo (lone pair) †_‡K hvq| N-

cigvYy Zvi GB wb:m½ B‡jKUªb †Rvo Øviv 3wU mg‡hvRx eÜb MV‡bi cvkvcvwk GKwU mwbœ‡ek eÜb MV‡bi gva¨‡g Õ5Õ 

mg‡hvR¨Zv  cÖ`k©b Ki‡Z cv†i| †hgb: 2wU N-cigvYy Zv‡`i 3wU K‡i AhyMj B‡jKUªb I GKwU K‡i  wb:m½ 

B‡jKUªb †Rvo Øviv 5wU O-cigvY yi mv‡_ 6wU mg‡hvRx I 2wU mwbœ‡ek eÜ†bi gva¨‡g N2O5 MVb K‡i Õ5Õ 

mg‡hvR¨Zv  †`Lvq |   

 

     

 

 

 

 
 

1.3.15  MÖæc-VA Gi ‡g․j¸‡jvi nvBWªvBW I G‡`i ag© t 

 MÖæc-VA Gi ‡g․j¸‡jvi g‡a¨ Bi Qvov evwK mevB nvBWªvBW MVb K‡i|  

                                      [ mviwY-1.5 t MÖæc-VA Gi †g․j¸‡jvi nvBWªvBW ] 

VA Gi †g․j nvBWªvBW(Hydride) 

N NH3 (A¨v‡gvwbqv), H2N-NH2(nvBWªvwRb) 

P PH3(dmwdb), P2H4 (dmdivm WvB nvBWªvBW) 

As AsH3 (AvimvBb) 

Sb SbH3(w÷evBb) 

  

 N †_‡K Sb Gi w`‡K µgk ZworFbvZ¡KZv n«vm Ges avZz ag© e„w× cvq e‡j  MÖæc-VA Gi ‡g․j¸‡jvi  nvBWªvBW 

mg~‡ni a‡g© µg cwieZ©b †`Lv hvq|                           

(AvqwbK cÖK…wZ, weRviY ag©, A¤ øag©xZv e„w×) → 

NH3 PH3 AsH3 SbH3 

← (mg‡hvRx cÖK…wZ,ÿviKag©xZv, ùzUbvsK,AY yi †cvjvwiwU e„w×) 

 1.3.16  PH3 A‡cÿv NH3 Gi ùzUbvsK †ewk t  

N-Gi ZworFbvZ¡KZv(3.0) P-A‡cÿv(2.1) AwaK nIqvi Kvi‡Y NH3 AYy¯   N─H eÜ‡b †giæKZ¡ ev †cvjvwiwU  
PH3 AYy  ̄   P─H eÜb A‡cÿv †ewk cwigv‡b N‡U (N─H eÜ‡b ZworFbvZ¡KZvi cv_©K¨=3.0 - 2.1=0.9)| N─H 

eÜb AwaK †cvjvi e‡j NH3  Gi nvB‡Wªv‡Rb eÜb MV‡bi cÖebZv PH3 A‡cÿv A‡bK †ewk|  Zij NH3 ‡Z  PH3 

A‡cÿv AwaK cwigv‡b Ges A‡cÿvK…Z `„p nvB‡W ªv‡Rb eÜb we`¨gvb _v‡K e‡jB NH3 Gi ùyUbvsK  PH3 A‡cÿv 

†ewk nq| 

 

 

 

 

 

 
                                            [wPÎ:1.1 Zij A¨v‡gvwbqv‡Z nvB‡Wªv‡Rb eÜb] 

 

1.3.17  NH3, PH3  A‡cÿv AwaK ÿviKag©x t 

 MÖæc-VA Gi ‡g․j¸‡jvi g‡a¨ Bi Qvov evwK mevB nvBWªvBW MVb K‡i| N ‡_‡K Sb Gi w`‡K AMÖmi n‡j cigvYyi 

AvKvi, ZworFbvZ¡KZv I nvBWªvB‡Wi ÿviKag©xZv  n«vm †c‡Z _v‡K| GB wnmv‡e NH3 h‡_ó ÿviKag©x n‡jI PH3 

 

 [  N2O5 G N−O mwbœ‡ek eÜb MV‡bi gva¨‡g N Gi Õ+5Õ RviY Ae¯ v cÖ`k©Y ] 

 

 

(nvB‡W ªv‡Rb eÜb)  
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A‡bKUv g„`y ÿviKag©x  ; AsH3  I  SbH3 †gv‡UI ÿviKag©x bq| NH3 cÖvq mKj cÖKvi(Zxeª I g„`y) Gwm‡Wi wewµqv 

K‡i A¨v‡gvwbqvg jeY •Zix K‡i ; Aciw`‡K, PH3 ïaygvÎ KwZcq Zxeª Gwm‡Wi mv‡_ wewµqv K‡i dm‡dvwbqvg jeY 

•Zix K‡i| PH3 g„`y Gwm‡Wi mv‡_ †Kvbiƒc wewµqv K‡i bv| G‡Z NH3 †h PH3 A‡cÿv AwaK ÿviKag©xZvi cÖgvb 

cvIqv hvq| 

         324323 CO)NH( COH  NH2     ;    Reaction NoCOH  PH 323   

 

N-cigvby ÿz`&ªvKvi I AwaK ZworFbvZ¡K(ZworFbvZ¡KZv 3.0) nIqvq  NH3 G N─H eÜ‡bi  eÜb‡Rvo B‡jKUªb 

gvSvgvwS Ae¯ vb †_‡K N-cigvYyi w`‡K m‡i hvq ; d‡j N-cigvYy ÿz`ª FbvZ¡K PvR© jvf K‡i Ges N─H eÜb 

†cvjvwiwU AR©b K‡i | NH3 Gi N cigvYy‡Z B‡jKUª‡bi ch©vßZv I NbZ¡ AwaK nIqvi Kvi‡Y NH3 mn‡RB †cÖvUb 

(H
+
) MÖnY K‡i †cÖvUbxq ÿviK A_ev Ab¨ ‡Kvb ivmvqwbK mËv‡K mn‡R GK‡Rvov B‡jUªb `vb K‡i jyB ÿviK wnmv‡e 

wµqv K‡i| 

 

                                                                      [ mn‡R N‡U]
   
                      

 

                                                                   [mn‡R N‡U bv] 

 

Aciw`‡K, P-cigvYyi AvKvi N-cigvY y A‡cÿv eo nIqvq Gi 

ZworFbvZ¡KZv(2.1) N A‡cÿv Kg| ZvB PH3-AYy‡Z P─H 

eÜ†b  eÜb†Rvo B‡jKUªb `yB wbDwK¬qv‡mi gvS Lv‡b _v‡K Ges  

G†Z †Kvb †cvjvwiwU _v‡K bv| PH3-AYyi P-cigvby‡Z B‡jKUª‡bi 

NbZ¡ NH3-Gi N cigvY y  A‡cÿv A‡bK Kg _v‡K| PH3-AYyi 

P-cigvYy‡Z B‡jKUª‡bi NbZ¡ Kg _v‡K e‡j GwU NH3 Gi gZ 

mn‡R †cÖvUb MÖnY Ki‡Z cv‡i bv ev Ab¨ †Kvb ivmvqwbK mËv‡K  

B‡jKUªb †Rvo `vb Ki‡Z cv‡i bv| 

Avi Gme Kvi‡YB- NH3, PH3A‡cÿv AwaK ÿviKag©x Ges PH3 

g„`y ÿviK wnmv‡e wµqv K‡i| 

1.3.18  MÖæc-VA Gi ‡g․j¸‡jvi  eûiƒcZv  

MÖæc-VA Gi ‡g․j¸‡jvi g‡a¨ wemgv_(Bi) Qvov evwK mevB eûiƒcx †g․j|  mviwY-1.6 G G‡`i iƒc‡f`¸‡jv †`Lv‡bv 

n‡q‡Q| 

[ mviwY-1.6 t bvB‡Uªv‡R‡bi i~c‡f`((allotropes) ] 

VA Gi †g․j iƒc‡f`mg~n (allotropes) 

N  α-bvB‡Uª‡Rb(wKDweK †Kjvm) ;   β-bvB‡Uª‡Rb(†n·v‡Mvbvj †Kjvm) | 

P  †k¦Z dmdivm(P4) ;   jvj dmdivm(Pn) ;   Kv‡jv dmdivm(Pn)  | 

As  aymi Avi‡mwbK ;       njy` Avi‡mwbK  ;     Kv‡jv Avi‡mwbK 

Sb  avZe Gw›Ugwb ;         α- Gw›Ugwb ;           we‡ùviK Gw›Ugwb | 

1.4.0 bvB‡Uªv‡Rb I dmdiv‡mi ‡f․Z I ivmvqwbK a‡g©i Zzjbv 

bvB‡Uªv‡Rb I dmdivm  GKB MÖæ‡ci †g․j e‡j G‡`i g‡a¨ f․Z I ivmvqwbK a‡g© mv`„k¨ _vKv ¯^vfvweK| mv`„k¨ QvovI 

bvB‡Uªv‡Rb I dmdiv‡mi g‡a¨ A‡bK Awgj ev •emv`„k¨ i‡q‡Q| wb‡gœ  bvB‡Uªv‡Rb I dmdiv†mi g‡a¨  †f․Z I 

ivmvqwbK a‡g© mv`„k¨ I •emv`„k¨mg ~n D‡jøL K‡i Zv‡`i Zzjbv Kiv n‡jv t  

 

1.4.1   N I P-Gi g‡a¨  mv`„k¨mg~n t                                                                                                                                                                                                                                                                                      

K)  †f․Z a‡g© mv`„k¨mg~n t    (1)   N I P Df‡qB AavZz| 

      (2)   N I P  eûiæcx †g․j| 

      (3)   G†`i Df‡KB Ava ywbK ch©vq mviwY‡Z MÖæc-VA ¯ vb †`qv n‡q‡Q|   

L)  ivmvqwbK a‡g© mv`„k¨mg~n t 

(1)   N I P Df‡qi cigvYyi ewn:kw³¯Í‡ii mvaviY B‡jKUªb web¨vm n‡jv : ns
2 
np

3
  

7N→1s
2  

2s
2
2p

3
 15P→[Ne]10 3s

2
3p

3
 

H3N       +  H
+
  →  NH4

+  
 ▪▪

 
▪▪

 

H3P       +  H
+
  →  PH4

+   
 

 
[ NH3 AYy‡Z B‡jKUªb web¨vm ] 

[ PH3 Aby‡Z B‡jKUªb web¨vm ] 
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(2) N I P Df‡qi cigvYyi ewn:kw³ Í̄‡ii 5wUK‡i B‡jKUªb i‡q‡Q Ges p-AiweUvjmg~n Aa©c~Y© Ae¯ vq Av‡Q|       

7N→ 1

z

1

y

1

x

22 p2p2p2s2s1
  
 
  
 15P→[Ne] 1

z

1

y

1

x

2 p3p3p3s3  

(3)  N I P  Df‡qB cwieZ©bkxj †hvRbx I RviYve¯ v cÖ`k©b K‡i| 

                 RviYve¯ v    -3    -2     -1        0      +2      +3      +4       +5  

                   N           NH3  N2H4  NH2OH     N2      NO     N2O3    N2O4       N2O5 

                               P           PH3  P2H4      -             P4        -        PCl3    H4P2O6     PCl5 

 

(4) N I P Df‡qB H,O,Cl BZ¨vw` †g․‡ji mv‡_ mg‡hvRx †h․M MVb K‡i|  

    ‡hgb: NH3,N2O3,  N2O5 , NCl3,  HNO3      PH3,  P2O5 ,  PCl3, PCl5,  H3PO4   

(5) N I P Df‡qB  nvBWªvBW MVb K‡i|   †hgb:   NH3  I  PH3 | 

(6) N I P Df‡qB  A·vBW I Aw· GwmW MVb K‡i| †hgb:  

        N-Gi A·vBW I Aw· GwmW    N2O, NO, N2O3, N2O4, N2O5  ;  HNO3 , HNO2  

        P-Gi A·vBW I Aw· GwmW     P2O3,  P2O5 ;   H3PO4, H3PO3 

1.4.2   N I P-Gi g‡a¨  ‣emv`„k¨mg~n t 

 

K) ‡f․Z a‡g©  •emv „̀k¨mg~n t 

1) Kÿ ZvcgvÎv I Pv‡c N  M¨vm n‡jI   P dmdivm KwVb Ae¯ vq weivR K‡i| 

2) mvaviY Ae  ̄vq bvB‡Uªv‡R‡bi AYy wØ-cigvYyK(N2) wKš‧ dmdiv‡mi Aby Pvi-cigvYyK(P4)| 

3) bvB‡Uªv‡R‡bi MjbvsK(-2100C) I ùzUbvsK(-1900C)dmdivm A‡cÿv(MjbvsK:440C,ùzUbvsK: 

2800C) A‡bK Kg| 

L)  ivmvqwbK a‡g© ‣emv`„k¨mg~n t 

1) KÿZvcgvÎvq bvB‡Uªv‡Rb †ek w¯ wZkxj Ges wbw¯…q| Aciw`‡K- dmdivm we‡klK‡i †k¦Z dmdivm 

†ek mwµq| 

2) bvB‡U ªv‡R‡bi AYy‡Z `ywU bvB‡Uªv‡Rb cigvY y ci¯úi wZbwU mg‡hvRx eÜ‡b hy³ _v‡K Ges bvB‡Uªv‡Rb 

AYyi AvK…wZ mij •iwLK| Aciw`‡K, †¯^Z dmdivm AY y‡Z 4wU  P cigvYy  ci¯úi 60
0
 †Kv‡b GKwU 

K‡i  mg‡hvRx eÜ‡b hy³ n‡q PZz¯ ÍjKxq KvVv‡gv MVb K‡i Ae  ̄vb K‡i| 

    

                         N2 AYy   N ≡ N      P4 AYy                       

 
3) bvB‡Uªv‡Rb AYy LyeB w¯ wZkxj e‡j GwU mvaviY Ae¯ vq evq~  ̄ Aw·‡R‡bi mv‡_ †Kvbiƒc wewµqv K‡i 

bv| Aciw`‡K, mvaviY ZvcgvÎvq dmdivm evq~i Aw·‡R‡bi mv‡_ wewµqv K‡i A·vBW MVb K‡i|  

          N2(g) + O2(g)  
C03000

2NO(g) ;  P4(s) + O2(g)  
C025

P4O6(s) 

4)  bvB‡Uªv‡Rb wbi‡cÿ I A¤øa©gx A·vBW(NO, N2O5 ) MVb Ki‡jI  dmdivm ïa~gvÎ A¤øa©gx A·vBW 

(P2O3, P2O5 ) MVb K‡i|  

5) N I P Df‡qB nvBWªvBW MVb Ki‡jI  NH3, PH3 A‡cÿv AwaK ¯ vqx I Awelv³ Ges NH3 , PH3 

A‡cÿv AwaK ÿviKag©x| bvB‡U ªv‡R‡bi nvB‡WªvRwqK GwmW( HN3 ) bv‡g AviI GKwU A¤ øag©x  

nvBWªvBW i‡q‡Q | 

6) dmdivm †K¬vwi‡bi mv‡_ 3PCl I 5PCl  mg‡hvRx †h․M MVb Ki‡Z cvi‡jI bvB‡Uªv‡Rb †K¬vwi‡bi mv‡_ 

ïaygvÎ 3NCl  mg‡hvRx MVb K‡i ; 5NCl MVb Ki‡Z cv‡i bv | 
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                      bvB‡Uªv‡Rb 

 
1.5.0  bvB‡Uªv‡R‡bi Drm, wb®‥vkb I e¨envi 

1.5.1 bvB‡Uªv‡Rb Avwe®‥vi  

1772 wLª÷v‡ã ¯‥wUk wPwKrmK †Wwb‡qj iv`vi‡dvW© bvB‡Uªv‡Rb Avwe®‥vi K‡ib| wZwb G‡K noxious air ev fixed 

air bvg w`‡qwQ‡jb| 1775.Lªx÷v‡ã weÁvbx Antoine Lavoisier bvB‡Uªv‡Rb†K †g․wjK c`v_© wnmv‡e wPwýZ K‡ib 

Ges wbw®…q a‡g©i Kvi‡Y Gi bvg †`b "mephetic air" ev "azote" ; hvi A_© wb®úªvY(lifeless)|  1790 Lªx÷v‡ã 

weÁvbx P¨vc&‡Uj D³ †g․jwUi bvg †`b ÕbvB‡U ªv‡RbÓ bvB‡Uªv‡Rb kãwU Latin ÓNitrogeniumÓ †_‡K †bqv n‡q‡Q ; 

hvi A_© mëwcUvi( 3NaNO ) MVbKvix ( MÖxK-nitron A_© saltpetre Ges genes A_© forming ) | 

1.5.2 bvB‡Uªv‡R‡bi Drm I Ae¯ vb   

‡g․wjK bvB‡Uªv‡R‡bi cÖavb Drm n‡jv evq~| ï®‥ evq~i 78.08% (AvqZb wnmv‡e) Ges 75.3%(fi wnmv‡e) n‡jv 

‡g․wjK bvB‡Uªv‡Rb| †h․wMK Ae¯ vq bvBUvi( )KNO3 , wPwjmëwcUvi( 3NaNO ) BZ¨vw` LwbR je‡Y  bvB‡Uªv‡Rb 

cvIqv hvq| mKj Rxe†`‡ni GKwU AZ¨vek¨Kxq MVb Dcv`vb n‡jv bvB‡U ªv‡Rb| A¨vgvB‡bv GwmW, †cÖvwUb, wbDwK¬K 

GwmW( RNA ,DNA ), †K¬v‡ivwdj, A¨vjKvj‡qW BZ¨vw` •Re †h․‡M bvB‡Uªv‡Rb we`¨gvb|  

1.5.3 bvB‡Uªv‡Rb Pµ (Nitrogen Cycle) 
evq~gÛj n‡jv bvB‡Uªv‡R‡bi cÖavb Ges g~j Drm| evq~gÛ‡ji cÖvq 78-80% bvB‡Uªv‡Rb| evq~gÛ‡ji  bvB‡Uªv‡Rb 

•Re-ivmvqwbK cÖwµqvq evq~gÛj  ‡_‡K  Rxe‡`‡n ; Rxe‡`n n‡Z gvwU‡Z ev evq~ †_‡K mivmwi gwU‡Z Mgb K‡i |  

Avevi Rxe‡`n I gvwU n‡Z •Re-ivmvqwbK cÖwµqvq D³ bvB‡Uªv‡Rb evq~gÛ‡j wd‡i Av‡m| •Re-ivmvqwbK cªwµqvq 

evq~gÛj, Rxe‡`n I gvwUi g‡a¨  bvB‡Uªv‡R‡bi GB PµvKvi AveZ©b‡K bvB‡Uªv‡Rb Pµ e‡j|  

 

 

 

 

 

 

. 

 

 

. 

                                                          [ wPÎ:1.2 bvB‡Uªv‡Rb Pµ ] 

bvB‡Uªv‡Rb P‡µi eY©bv t  

 bvB‡Uªv‡Rb Pµ‡K wb‡gœv³ avcmg~‡ni gva¨‡g eY©bv Kiv hvq| 

(K) evq~gÛj n‡Z N2 Gi gvwU‡Z Mgb t 

1) cÖvK…wZK mseÜ‡bi gva¨‡g t evq~gÛ‡ji bvB‡Uªv‡Rb cÖvK…wZKfv‡e(eRª-we`y¨Zmn e„wócv‡Zi Øviv) msewÜZ n‡q 

bvBwUªK GwmW wnmv‡e gvwU‡Z cwZZ nq hv gvwUi ÿvi RvZxq c`v‡_©i mv‡_ bvB‡UªU jeY †hgb: K¨vjwmqvg bvB‡UªU, 

†mvwWqvg bvB‡UªU, A¨v‡gvwbqvg bvB‡UªU BZ¨vw` MVb K‡i|  

       2NO(g) )g(O (g)N C3000

22

0

   ;     

          )g(NO )g(O  )g(NO2 2

C50

2

0

  

          )aq(4HNO )g(O )l(O2H  )g(NO4 3222   

          )l(OH  (s))Ca(NO CaO(s) )aq(HNO2 2233   

 

 

  

 

http://en.wikipedia.org/wiki/Antoine_Lavoisier
http://en.wikipedia.org/wiki/Latin
http://en.wikipedia.org/wiki/Saltpetre
http://en.wikipedia.org/wiki/File:Nitrogen-3D-vdW.png
http://en.wikipedia.org/wiki/File:NitrogenRencer.png
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2) gvbyl KZ…©K K…wÎg mseÜ‡bi gva¨‡g t  

wkí KviLvbvq evq~ I cÖvK…wZK M¨vm n‡Z bvB‡Uªv‡Rb mvi †hgb: BDwiqv, wWGwc BZ¨vw` Drcv`‡bi gva¨‡g evq~¯   

bvB‡Uªv‡Rb‡K msewÜZ K‡i Dw™¢` e„w×i Rb¨ gvwU‡Z cÖ‡qvM Kiv nq|  

         )g(H)g(N)g(CO )g)(ON(Air)g(CH 222224   

         )g(NH2)g(H3)g(N 3

atm200,C500,Fe

22

0

  ;  

         )l(OH)Uria()NH(CO)g(CO)l(NH2 22223   

3) bvBwUªdvBs e¨vK&wUwiqvi gva¨‡g t 

  bvBwUªdvBs e¨v‡±wiqv g„Z Dw™¢` I cÖvwY †`n‡K we‡hvwRZ K‡i ‣Re mv‡i cwibZ K‡i| K…wÎg ev cÖvK…wZKfv‡e Drcbœ 

•Re mvi gvwUi mv‡_ wgkvi d‡j Dw™¢` I cÖvwY‡`n n‡Z wKQzUv bvB‡Uªv‡Rb cybivq gvwU‡Z wd‡i Av‡m|  

(L) evq~gÛj I gvwU n‡Z N2Gi Dw™¢‡` 

Mgbt Dw™¢` g~‡ji mvnv‡h¨ gvwU n‡Z 

bvB‡Uªv‡Rb†K bvB‡UªU I A¨v‡gvwbqvg jeY 

wnmv‡e  MÖnY K‡i †cÖvwU‡b cwibZ K‡i| 

ZvQvov,wkg,gUi,†Qvjv BZ¨vw` wj¸wgbvm RvZxq 

Dw™¢‡`i  wkK‡oi byWy‡j GK ai‡Yi bvB‡Uªv‡Rb 

mseÜbKvix e¨vKwUwiqv (Rhizobium) emevm 

K‡i hviv mivmwi evq~gÛ‡ji bvB‡Uªv‡Rb‡K 

Dw™¢‡`i Mªn‡Yvc‡hvMx †h․‡M cwibZ K‡i Ges 

wewbg‡q Dw™¢` †_‡K kK©iv MÖnY K‡i| 

(M) N2Gi Dw™¢` †_‡K cÖvwY‡`‡n Mgb t 

Z…b‡fvRx cÖvwY mivmwi Dw™¢`‡K Lv`¨ wnmv‡e 

MÖnY K‡i  Dw™¢R †cÖvwUb‡K cÖvwbR †cÖvwU‡b 

iƒcvš Íi K‡i| me©f~K cÖvwY Z…b‡fvRx cÖvwY,wWg, 

gvrm I †cÖvwUb RvZxq kl¨ †_‡K †cÖvwUb msMÖn 

K‡i| 

(N) Dw™¢` I cÖvwY‡`n n‡Z N2 Gi 

evq~gÛ‡j cÖZ¨vMgb t 

Dw™¢` I cÖvwYi g„Zz¨i ci G‡`i †`‡ni †cÖvwUb cÖ_‡g bvB†Uªv‡mvdvBs  e¨vK†Uwiqvi cÖfv‡e we‡hvwRZ n‡q 3NH  M¨v‡m 

cwibZ nq| D³ 3NH M¨vm bvB‡Uªv‡mv†gvbvm(Nitrosomonas)Rxevbyi cÖfv‡e RvwiZ n‡q bvBUªvm Gwm‡W ( 2HNO ) 

cwibZ nq| bvBUªvm GwmW cybivq bvBwUªdvBs Rxevbyi cÖfv‡e RvwiZ n‡q bvBwUªK Gwm‡W iycvš ÍwiZ nq | Drcb œ bvBwUªK 

Gwm‡Wi GKvsk gvwUi ÿviKag©x c`v‡_©i mv‡_ wewµqv K‡i bvB‡UªU jeY MVb K‡i,hv gvwU‡Z wg‡k hvq| bvB‡UªU jeY 

I bvBwUªK Gwm‡Wi  Aci Ask  wW-bvBwUªdvBs Rxevbyi(anaerobic bacteria) cÖfv‡e  we‡hvwRZ n‡q N2, N2O I 

NO M¨v‡m cwibZ n‡q evq~gÛ‡j wg‡k hvq| d‡j evq~gÛ‡j bvB‡Uªv‡R‡bi NvUwZ c~iY nq Ges  N2 M¨v‡mi cwigvb 

(78%) w  ̄i _v‡K|  

 

1.5.4  bvB‡Uªv‡Rb mseÜb (Nitrogen Fixation) 
cÖK…wZ‡Z we`¨gvb bvB‡Uªv‡R‡bi cÖvq meUzKzB evq~gÛ‡j  2N  wnmv‡e we`¨gvb i‡q‡Q| Rx‡ei Rxeb avi‡Yi Rb¨ 

bvB‡Uªv‡Rb GKwU Acwinvh© †g․j| bvB‡Uªv‡R‡bi cÖv_wgK MÖvnK n‡jv Dw™¢` RMr| cÖvwYK~j mvavibZ Dw™¢` n‡Z †cÖvwUb 

wnmv‡e bvB‡Uªv‡Rb MÖnY K‡i| Z‡e jÿ¨bxq †h,  Dw™¢` mivmwi evq~ †_‡K bvB‡Uªv‡Rb MÖnY Ki‡Z cv‡i bv| evq~gÛ‡ji 

bvB‡Uªv‡Rb†K Ab¨ †g․‡ji mv‡_ ivmvqwbKfv‡e hy³ K‡i Dw™¢‡`i MÖn‡Yvc‡hvMx †h․‡M cwibZ Ki‡jB Dw™¢` Zv MÖnY 

K‡i wb‡Ri Pvwn`v c~iY K‡i| †h cÖwµqvq evq~gÛ‡ji †g․wjK bvB‡Uªv‡Rb†K Ab¨ †g․‡ji mv‡_ ivmvqwbKfv‡e hy³ ev 

msewÜZ K‡i   Dw™¢‡`i MÖn‡Yvc‡hvMx †h․‡M cwibZ Kiv nq Zv‡K bvB‡Uªv‡Rb mseÜb e‡j| 

wkg,gUi,†Qvjv BZ¨vw` wj¸wgbvm ev wmgRvZxq  Dw™¢‡`i  wkK‡oi byWy‡j GK ai‡Yi bvB‡Uªv‡Rb mseÜbKvix 

e¨vKwUwiqv ( Rhizobium) emevm K‡i hviv mivmwi evq~gÛ‡ji bvB‡Uªv‡Rb‡K Dw™¢‡`i Mªn‡Yvc‡hvMx †h․‡M cwibZ 

K‡i Ges wewbg‡q Dw™¢` †_‡K kK©iv MÖnY K‡i |  

ZvQvov, eRª-we`y¨Zmn e„wócv‡Zi Øviv evq~gÛ‡ji bvB‡Uªv‡Rb cÖvK…wZKfv‡e msewÜZ n‡q bvBwUªK GwmW wnmv‡e gvwU‡Z 

cwZZ nq hv gvwUi ÿviRvZxq c`v‡_©i mv‡_ wewµqv K‡i Dw™¢‡`i MÖn‡Yvc‡hvMx bvB‡UªU jeY †hgb: K¨vjwmqvg 

bvB‡UªU, †mvwWqvg bvB‡UªU, A¨v‡gvwbqvg bvB‡UªU BZ¨vw` MVb K‡i|  

 

 [ wPÎ:1.3 bvB‡Uªv‡Rb Pµ ] 
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http://en.wikipedia.org/wiki/Rhizobium
http://en.wikipedia.org/wiki/Nitrosomonas
http://en.wikipedia.org/wiki/Anaerobic_environment
http://en.wikipedia.org/wiki/Rhizobium
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          2NO(g) )g(O (g)N C3000

22

0

   ;     

          )g(2NO )g(O  )g(NO2 2

C50

2

0

  

          )aq(4HNO )g(O )l(O2H  )g(NO4 3222   

          )l(OH  (s))Ca(NO CaO(s) )aq(HNO2 2233   

K…wÎg Dcv‡q gvbyl wkí KviLvbvq evq~ I cÖvK…wZK M¨vm n‡Z bvB‡Uªv‡Rb mvi †hgb: BDwiqv, wWGwc BZ¨vw` Drcv`‡bi 

gva¨‡g evq~¯   bvB‡Uªv‡Rb‡K msewÜZ K‡i Dw™¢` e„w×i Rb¨ gvwU‡Z cÖ‡qvM K‡i|  

         )g(H)g(N)g(CO )g)(ON(Air)g(CH 222224   

         )g(NH2)g(H3)g(N 3

atm200,C500,Fe

22

0

  ;  

         )l(OH)Uria()NH(CO)g(CO)l(NH2 22223   

 

1.5.5 bvB‡Uªv‡R‡bi wb®‥vkb I Drcv`b   

ï®‥ evq~i 78.08% (AvqZb wnmv‡e) Ges 75.3%(fi wnmv‡e) n‡jv ‡g․wjK bvB‡Uªv‡Rb| ZvB wkí †ÿ‡Î Zij evq~‡K 

AvswkK cvZb K‡i  bvB‡Uªv‡R‡bi evwbwR¨K Drcv`b Kiv nq| wj‡Û c×wZ‡Z evq~‡K Zij K‡i AvswkK cvZb Ki‡j 

cvZb Kjv‡g Ô-196
0
CÕ ZvcgvÎvq bvB‡Uªv‡Rb M¨vm Ges Ô-183

0
CÕ ZvcgvÎvq Aw·‡Rb M¨vm cvIqv hvq| ZvB 

Aw·‡Rb M¨vm Drcv`b wk‡í mn-Drcv`(by-product) wnmv‡eI cªPzi bvB‡Uªv‡Rb M¨vm cvIqv hvq| bvB‡Uªv‡Rb 

M¨vm‡K DP Pv‡c wmwjÛv‡i f‡i OFN (oxygen-free nitrogen) bv‡g mieivn Kiv nq| 

cixÿvMv‡i †mvwWqvg bvBUªvBW I A¨v‡gvwbqvg †K¬vivB‡Wi wgkªY‡K DËß K‡i bvB‡Uªv‡Rb M¨vm •Zix Kiv nq| 

 

 OH2N  NaCl ClNHNaNO 2242   

 

1.5.5.1 bvB‡Uªv‡R‡bi ¸iæZ¡  

1) cÖvwYK~‡ji k¦vm-cÖk¦v‡m bvB‡Uªv‡R‡bi h‡_ô f~wgKv i‡q‡Q| bvB‡Uªv‡Rb evq~i Aw·‡Rb†K jNy K‡i Z_v k¦vm-

cÖk¦v‡m Avgiv †h evq~ e¨envi Kwi Zv‡Z  21% Aw·‡R‡bi mv‡_ wbw®…q cÖK…wZi 78% bvB‡Uªv‡Rb M¨vm we`¨gvb 

†_‡K evq~‡Z Aw·‡R‡bi cwigvb‡K n«vm K‡i Avgv‡`i i³ cÖev‡n cwiwgZ cwigv‡b Aw·‡Rb †kvl‡Y mvnvh¨ 

K‡i| ¯^vfvweK Ae¯ vq GKRb gvbyl 21% Gi AwaK Aw·‡Rbhy³ evq~‡Z k¦vm-cÖk¦vm wb‡j Zvi kix‡ii 

Aw·‡R‡bi mieivn †e‡o hv‡e Ges  `ªæZ k¦m‡bi gva¨‡g †`‡ni ZvcgvÎv †e‡o hv‡e |   

2) wbw®…q cwi‡ek m„wó K‡i ‣e`y¨wZK evj¦ Gi ¯ vwqZ¡ e„w×‡Z, AviM‡bi weKí wnmv‡e bvB‡Uªv‡Rb M¨vm e¨eüZ nq| 

3) evq~i Aw·‡Rb Øviv RvwiZ n‡q webó nIqvi m¤¢vebv i‡q‡Q Ggb Lv`¨e ‧̄ (†hgb: Avjy,gq`v,wPwb w`‡q •Zix  

wPc&m, we¯‥zU) bvB‡Uv‡Rb M¨vm fwZ© evq~wb‡ivax c¨v‡K f‡i msiÿY Kiv nq| 

4) wkí KviLvbvq wewfbœ ivmvqwbK `ª†e¨i †hgb: A¨v‡gvwbqv M¨vm, BDwiqv mvi, bvBwUªK GwmW BZ¨vw`i evwbwR¨K 

Drcv`‡b evq~i bvB‡Uªv‡Rb e¨eüZ nq| 

5) B‡jKUªwbK hš¿vsk ‡hgb: Wv‡qvW, UªvbwR÷i, AvB.wm. BZ¨vw` •Zix‡Z bvB‡U ªv‡Rb M¨vm e¨eüZ nq| 

6) gwiPvnxb B¯úvr(stainless steel) Drcv`‡b bvB‡U ªv‡Rb M¨vm e¨eüZ nq|  

7) M¨vm †µvgv‡UvMÖvwd‡Z evnK M¨vm wnmv‡e bvB‡Uªv‡Rb e¨eüZ nq| 

8) Zij bvB‡Uªv‡Rb (bp : −195.8 °C) wngvqK wnmv‡e, i³ I wi‡cÖvWvKwUe †Kvl(¯úvg© I wW¤̂K) msiÿK 

wnmv‡e e¨eüZ nq| 

1.6.0 bvB‡Uªv‡R‡bi ag© 

1.6.1 ‡f․Z ag© t mvaviY Ae¯ vq bvB‡Uªv‡Rb eY©nxb M¨vm wnmv‡e weivR K‡i| α-bvB‡Uªv‡Rb(wKDweK †Kjvm)I β-

bvB‡Uªv‡Rb(†n·v‡Mvbvj †Kjvm) bv‡g bvB‡UªvR‡bi `ywU iƒc‡f` (allotropy) Av‡Q| evq~gÛjxq Pv‡c bvB‡Uªv‡Rb M¨vm 

77 K (−195.8 °C) Zijxf~Z nq Ges 63 K (−210.0 °C) ZvcgvÎvq RgvU †e‡a KwVb Aeš v cÖvß nq| Zij 

bvB‡Uªv‡Rb †`L‡Z A‡bKUv cvwbi gZ wKš‧ cvwbi †P‡q A‡bKUv fvix| 

1.6.2 ivmvqwbK ag©t bvB‡Uªv‡Rb GKwU Ab¨Zg AavZz| Gi ZworFbvZ¡KZv 3.04| N-cigvYyi ewn:kw³ Í̄‡i 5wU 

B‡jKUªb i‡q‡Q| G‡Z  p-AiweUvjmg~n Aa©c~Y© Ges mylg Ae¯ vq Av‡Q|  

                            7N → 1

z

1

y

1

x

22 p2p2p2s2s1
  
 
  

bvB‡Uªv‡R‡bi AvYweK ms‡KZ N2 ; bvB‡Uªv‡Rb AY y‡Z N-cigvY y `yÕwU ci¯úi wÎ eÜ‡b (N≡N)  hy³ _v‡K| 
                                                                   

N-cigvYyi ‡hvR¨Zv¯ Íi 2q kw³ Í̄i( L -‣kj) nIqvq Gi cigvYyi AvKvi †ek †QvU| ZvB ÿz`ªvKvi `ywU N-cigvYy 

Zv‡`i mylg Aa©c~Y© p-AiweUvjmg~‡ni (1wU cÖvwš Íq I `ywU cvwk¦©q) AwaµgY (Overlaping) NwU‡q 3wU mg‡hvRx 

  

N     

  

N   
▪▪  

http://en.wikipedia.org/wiki/Stainless_steel
http://en.wikipedia.org/wiki/Celsius
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eÜ‡b(1wU  -eÜb I 2wU  -eÜb) hy³ n‡q N2 AY y NUb K‡i| mylgZv I N−N eÜb ‣`N© (0.1098nm) ÿz`ª 

nIqvi Kvi‡Y bvB‡Uªv‡Rb-bvB‡Uªv‡Rb wÎ-eÜb(N≡N) AZ¨šÍ myw¯ Z I `„p nq|  

                                  ▪




  

N ▪  +  ▪




   

N ▪                
  

N ≡
  

N  

N2 AYy mij ‣iwLK, myw¯ Z I `„p nIqvi Kvi‡Y Gi eÜb we‡hvRb Gb_vwc AwZ DP (945kJmol
-1

)| ZvB 

bvB‡Uªv‡Rb M¨vm AZ¨š Í ¯ vqx I wbw®…q| wbw®…qZvi w`K †_‡K wbw®…q M¨vm¸‡jvi ciB bvB‡Uªv‡R‡bi ¯ vb| bvB‡Uªv‡Rb 

AYyi eÜb we‡hvRb Gb_vwc AwZ DP e‡j bvB‡Uªv‡Rb M¨vm‡K cÖvq 3000
0
C ZvcgvÎvq DËß Ki‡j Gi AY ymg~‡ni 

eÜb we‡hvwRZ n‡q mwµq cvigvbweK bvB‡Uªv‡R‡b cwibZ nq| ZvB bvB‡Uªv‡R‡bi me wewµqv AwZ DP ZvcgvÎvq 

msNwUZ nq| †hgb : bvB‡Uªv‡Rb I Aw·‡R‡bi wgkªY‡K 3000
0
C ZvcgvÎvq DËß Ki‡j wewµqv  N†U NO M¨vm •Zix 

nq| 

N2(g) + O2(g)   C03000 2NO(g) 

DP ZvcgvÎvq bvB‡Uªv‡Rb M¨vm Zxeª ZworabvZ¡K avZz Al,Ca,Mg, Li BZ¨vw`i mv‡_ wewµqv K‡i bvBUªvBW MVb 

K‡i| Gme avZz bvBUªvBW Zwor†hvRx ev AvqwbK †h․M e‡j Giv cvwb Øviv Av`ª we‡k øwlZ n‡q avZz nvBWª·vBW I NH3 

M¨vm •Zix K‡i| †hgb:  

              N2(g) + 3Mg 


Mg3N2(s) ;     Mg3N2(s) + 6H2O  3Mg(OH)2 + 2NH3 

              N2(g) + 3Ca 


Ca3N2(s)  ;      Ca3N2(s) + 6H2O  3Ca(OH)2 + 2NH3 

 
1.7.0  bvB‡Uªv‡R‡bi A·vBWmg~n 

bvB‡Uªv‡R‡bi †gvU cuvPwU A·vBW Av‡Q| mviwY-1.7 G bvB‡Uªv‡R‡bi A·vBWmg~†ni bvg,ms‡KZ I ‡f․Zve  ̄v †`Lv‡bv 

n‡q‡Q| 

[ mviwY-1.7 t bvB‡Uªv‡R‡bi A·vBW mg~†ni bvg,ms‡KZ , cÖK…wZ I ‡f․Zve  ̄v ] 

A·vB‡Wi bvg ms‡KZ cÖK…wZ ‡f․Zve  ̄v 

1| bvBUªvm A·vBW (jvwds M¨vm) N2O wbi‡cÿ eb©nxb M¨vm 

2| bvBwUªK A·vBW  NO wbi‡cÿ eb©nxb M¨vm 

3| bvB‡Uªv‡Rb UªvB A·vBW  N2O3 A¤øag©x bxj Zij 

4| bvB‡Uªv‡Rb cvi A·vBW ev 

WvB bvB‡Uªv‡Rb †UUªv A·vBW  
2NO2 ⇋ N2O4 A¤øag©x ev`vgx M¨vm 

5| WvB bvB‡Uªv‡Rb †c›Uv A·vBW  N2O5  A¤øag©x eY©nxb KwVb 

 

1.7.1 bvBUªvm A·vBW(Nitrous oxide, N2O) 

 

1.7.1.1 N2O Gi MVb t   

  

N ≡N→



O    

 

1.7.1.2  N2O Gi cÖ ‧̄wZt A¨v‡gvwbqvg bvBUªvBU‡K 250
0
C ZvcgvÎvq DËß Ki‡j GwU Zvc we‡hvwRZ n‡q bvBUªvm 

A·vBW M¨vm Drcbœ nq|                    

                     NH4NO3(g) 


 N2O(g) + 2H2O(g) 

 

NH4NO3  GKwU A  ̄vqx †h․M e‡j mvavibZ NaNO3 I NH4Cl  Gi wgkªY‡K DËß K‡i N2O M¨vm •Zix Kiv nq| 

                    NaNO3(s) + NH4Cl(s)  


 NH4NO3(s) + NaCl(s) 

                    NH4NO3(s) 


 N2O(g) + 2H2O(g) 

bxU wewµqv:  NaNO3(s) + NH4Cl(s)  


N2O(g) + 2H2O(g) + NaCl(s) 

1.7.1.3  N2O Gi ‡f․Z ag ©t   

N2O GKwU eY©nxb cÖkg M¨vm| Gi wgwó MÜ Av‡Q| wb:k¦v‡mi mv‡_ N2O M¨vm MÖnY Ki‡j GwU i‡³i mv‡_ wg‡k 

gvbe †`‡ni mœvqy Z‡š¿i nvwm D‡`ªKKvix Ask‡K mwµq K‡i Zz‡j ; GB Kvi‡Y N2O M¨v‡m wb:k¦vm wb‡j gvbyl nvm‡Z 

 
 

[ ONN  ↔ N ≡ ON ]  
 

-     + +      -  

http://en.wikipedia.org/wiki/Nitrous_oxide
http://en.wikipedia.org/wiki/File:Nitrous-oxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Nitrous-oxide-dimensions-3D-balls.png
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_v‡K| wb:k¦v‡m N2O M¨v†mi cwigvb †ewk n‡j gvbyl nvm‡Z nvm‡Z AÁvb n‡q hvq ; GbwK gvivI †h‡Z cv‡i| N2O 

M¨vm gvbyl‡K nvmvq e‡j G‡K jvwds M¨vm e‡j| wØZxq wek¦ hy‡× kÎæ cÿ‡K nvwm‡q Nv‡qj Kivi Rb¨ jvwds M¨vm 

e¨eüZ  n‡qwQj| 

1.7.1.4  N2O Gi ivmvqwbK ag© t    

mvaviY Ae¯ vq N2O †ek wbw®…q I cÖkg| DËßve  ̄vq GwU we‡hvwRZ n‡q N2 I cvigvbweK Aw·‡Rb •Zix K‡i Ges 

RviK wnmv‡e wµqv K‡i| †hgb: N2O R¡jš Í Kve©b,mvjdvi I dmdivm†K RvwiZ K‡i A·vB‡W cwibZ K‡i Ges 

wb‡R weRvwiZ n‡q N2 M¨v‡m cwibZ nq|  

  C(s) + 2N2O(g) 


CO2(g) + 2N2(g)  ;   S(s) + 2N2O(g) 


SO2(g) + 2N2(g)   

 

1.7.1.5  N2O Gi e¨envi t  
GwU kÎæ cÿ‡K Nv‡qj Ki‡Z jvwds M¨vm wnmv‡e Ges g„`y †PZbvbvkK wnmv‡e e¨eüZ nq| i‡K‡U e¨eüZ R¡vjvwbi 

RviK wnmv‡e Aw·‡R‡bi mv‡_ 50-50 wgkªY •Zix‡Z bvBUªvm A·vBW e¨eüZ nq| ZvQvov,gv‡q‡`i cÖme Kv‡j, Uªgv 

mviRvix‡Z I nvU© A¨vUvKKvix †ivMx‡`i e¨v_v Dcm‡g bvBUªvm A·vBW e¨eüZ nq|    

 
1.7.2 bvBwUªK A·vBW(Nitric oxide,NO)  

1.7.2.1   NO Gi MVb t NO   [  
  

N =




O   ↔ 

  

N =




O  ]  

1.7.2.2  NO Gi cixÿvMvi cÖ ‧̄wZ t  

cixÿvMv‡i Kcvi K~wP I ga¨g Mvp (50%) bvBwUªK Gwm‡Wi wewµqv Øviv NO M¨vm •Zix Kiv nq| GLv‡b bvBwUªK 

GwmW Kcvi‡K RvwiZ K‡i Kcvi(II)bvB‡Uª‡U cwibZ K‡i ; cvkvcvwk bvBwUªK GwmW  Kcvi Øviv weRvwiZ n‡q NO 

M¨vm •Zix K‡i| 

                  2HNO3 → 2NO + H2O + 3[O]  
                   Cu + [O] → CuO ………………………….3 

                   CuO + 2HNO3 → Cu(NO3)2 + H2O……….3 

 bxU wewµqv t 3Cu + 8HNO3 → 3Cu(NO3)2 + 2NO + 4H2O 

 

1.7.2.3 NO Gi ag© t  

NO M¨vm eY©nxb cÖkg M¨vm| GwU cvwb‡Z mvgvb¨ cwigv‡b `ªeYxq| GwU wb‡R R¡‡j bv Ges Ab¨‡K R¡j‡ZI mvnvh¨ 

K‡i bv| NO M¨vm evq~i ms¯ú‡k© AvmvgvÎ evq~i Aw·‡Rb Øviv RvwiZ n‡q ev`vgx e‡Y©i NO2 M¨vm m„wó K‡i| 

                 2NO(g) + O2(g)  → 2NO2(g) 

 

(K) NO Gi RviY ag© t DËßve¯ vq NO RviK wnmv‡e wµqv K‡i| †hgb: NO R¡jš Í Kve©b,mvjdvi I dmdivm 

BZ¨vw` AavZz‡K Ges DËß Kcvi,g¨vM‡bwmqvg BZ¨vw` avZz‡K RvwiZ K‡i A·vB‡W cwibZ K‡i Ges wb‡R weRvwiZ 

n‡q N2 M¨v‡m cwibZ nq|  

    C(s) + 2NO(g) 


CO2(g) + N2(g)  ;        

2Cu(s) + 2NO(g) 


2CuO(s) + N2(g) ;     

 

(L) NO Gi weRviY ag ©t  Av`ª© NO M¨vm weRviK wnmv‡e wµqv K‡i| †hgb: Av‡qvwW‡bi jNy Rjxq `ªe‡Y NO M¨vm 

Pvjbv Ki‡j GwU Av‡qvwWb†K weRvwiZ K‡i HI G cwibZ K‡i Ges wb‡R Av‡qvwWb Øviv RvwiZ n‡q HNO3 G 

cwibZ nq| 

                       2NO(g) + 4H2O(l) → 2HNO3(aq) + 6[H] 

                       3I2(s) + 6[H] → 6HI(aq) 

   bxU wewµqv t   2NO(g) + 4H2O(l) + 3I2(s) → 2HNO3(aq) + 6HI(aq) 

(M) NO Gi RwUj †h․M MVb: NO M¨vm Kÿ ZvcgvÎvq FeSO4 Gi Rjxq `ªe‡Y †kvwlZ n‡q †c›UvA¨vKzqv bvB‡Uªv‡mv 

†d‡iU(II)mvj‡d‡Ui ev`vgx e‡Y©i RwUj †h․M MVb K‡i| 

 

▪  ▪   ▪  ▪  
 

 

http://en.wikipedia.org/wiki/File:Nitric-oxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Nitric-oxide-2D.png
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                    FeSO4(aq) + 5H2O(l) + NO(g) → [Fe(H2O)5.NO]SO4 (ev`vgx ) 

1.7.3  bvB†Uªv‡Rb UªvBA·vBW(Dinitrogen trioxide,N2O3) 

1.7.3.1  N2O3Gi MVb t  




O =

  

N –O–
  

N =



O     

1.7.3.2  N2O3Gi cÖ¯‧wZ: mg cwigvb bvBwUªK A·vBW I bvB‡Uªv‡Rb WvB A·vB‡Wi wgkªY‡K −21 °C Ki 

ZvcgvÎvi wb‡P kxZj Ki‡j N2O3 M¨vm •Zix nq|  

                            NO + NO2    N2O3 

ga¨g Mvp (50%) bvBwUªK GwmW†K Avi‡mwbqvm A·vB‡Wi mv‡_ DËß Ki‡j N2O3 M¨vm •Zix nq|  

 

                      HNO3(aq) + H2O(l)  + As2O3(s) → N2O3(g) + 2H2AsO4(aq)              
 

1.7.3.3  N2O3Gi ag©: mvaviY ZvcgvÎvq N2O3 ev`vgx e‡Y©i NO I NO2 Gi wgkªY wnmv‡e weivR K‡i| D³ 

wgkªY‡K  −21 °C ZvcgvÎvi wb‡P kxZj Ki‡j bxj e‡Y©i N2O3 Zij •Zix nq|  

N2O3 GKwU A¤ø ag©x A·vBW | GwU cvwb‡Z `ªexf~Z n‡q bvBUªvm GwmW •Zix K‡i e‡j G‡K Õ bvBUªvm Gb&nvBWªvBWÕ 

e‡j| 

                     N2O3(g) + H2O(l)  →2HNO2(aq)          
 

 HNO2 GKwU A  ̄vqx GwmW | ZvrÿwbKfv‡e e¨envi bv Kiv n‡j GwU  we‡hvwRZ n‡q bvBwUªK GwmW I bvBwUªK 

A·vB‡W cwibZ nq|  

                    3HNO2(aq)   HNO3(aq) +2NO(g) + H2O(l)   

 

N2O3  ÿv‡ii mv‡_ wewµqv K‡i ¯ vqx bvBUªvBU jeY •Zix K‡i ; G‡Z cÖgvwbZ nq †q N2O3 GKwU A¤øag©x A·vBW| 

 

                  N2O3(g) + 2NaOH(aq)  → 2NaNO2(aq)  + H2O(l)       

 
1.7.4  bvB†Uªv‡Rb WvBA·vBW(NO2) I  WvB bvB‡Uªv‡Rb †UUªv·vBW(N2O4) 

1.7.4.1 bvB†Uªv‡Rb WvBA·vB†Wi MVb t 

 

 

 

NO2                                                                     

 

 

1.7.4.2  NO2 Gi cÖ¯‧wZ t NO M¨vm‡K evq~i ms¯ú‡k© Avb‡j GwU evq~i Aw·‡Rb Øviv RvwiZ n‡q NO2 M¨vm 

•Zix nq|  

          2NO(g) + O2(air) → 2NO2(g) 

cixÿvMv‡i †jW bvB‡UªU‡K Zvcwe‡hvwRZ K‡i A_ev Kcvi K~wP I VvÛv Mvp bvBwUªK Gwm‡Wi wewµqv Øviv NO2 M¨vm 

•Zix Kiv nq| NO2 †K bvB‡Uªv‡Rb cvi A·vBWI ejv nq| 

     2Pb(NO3)2 (s) 


 2PbO(s) + 4NO2(g) + O2(g) 

    Cu(s) + 4HNO3(conc.) 


Cu(NO3)2(s) + 2NO2(g) + 2H2O(l) 
 

ZvQvov, A¨v‡gvwbqv M¨v‡mi cÖfveKxq RviY NwU‡q Drcbœ NO M¨vm‡K kxZj K‡i 

evq~ Øviv RvwiZ Ki‡j NO2 •Zix nq|  

          4NH3(g) + 5O2(air)  
C750,Pt 0

 4NO(g) + 6H2O(g) ;  

           2NO(g) + 3O2(air)  
C500

 2NO2(g) 

1.7.4.3  NO2 Gi ag© t NO2 GKwU  ev`vgx e‡Y©i Zxeª SvSv‡jv MÜhy³ M¨vm| 

 

 
 

 
 [wPÎ t 1.4 NO2 M¨vmc~Y© †evZj ] 

  

+ + 

http://en.wikipedia.org/wiki/Dinitrogen_trioxide
http://en.wikipedia.org/wiki/File:Dinitrogen-trioxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Nitrogen-dioxide-2D-dimensions.png
http://en.wikipedia.org/wiki/File:Nitrogen-dioxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:NO2-N2O4.jpg
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G‡K kxZj Ki‡j Gi `ywU K‡i Aby hy³ n‡q WvB bvB‡Uªv‡Rb †UUªv·vBW (N2O4) MVb K‡i| N2O4 n‡jv eY©nxb Zij 

c`v_©| 140
0
C ZvcgvÎvi wb‡P NO2 I N2O4 mvg¨ve  ̄vq weivR K‡i| 

   

                 2NO2(g)                             N2O4(l) 
              (e`vgx M¨vm)                    (eY©nxb Zij) 

 

            

                       (2NO2)                                         (N2O4)                                   (N2O4) 

 

–11.2 °C ZvcgvÎvq N2O4 RgvU †e‡a KwVb c`v‡_© cwibZ nq| NO2 M¨vm‡K 150 °C DËß Ki‡j GwU we‡hvwRZ 

n‡q NO2 I O2 •Zix K‡i| 

    2NO2(g) → 2NO(g) + O2(g) ; ΔH = 114 kJ/mol 

 

1.7.4.4  NO2 Gi Gi A¤ø ag© t NO2 GKwU A¤øag©x A·vBW | ZvB GwU  VvÛv  cwb‡Z  `ªexf~Z  n‡q  bvBwUªK 

GwmW  I  bvBUªvm GwmW •Zix K‡i| GRb¨ NO2 †K bvBwUªK I bvBUªvm Gwm‡Wi  wgkª A¨vbnvBWªvBW e‡j| 

 2NO2(g) + H2O → HNO3(aq) + HNO2(aq) 

Avevi, NO2 ÿv‡ii mv‡_ wewµqv K‡i jeY I cvwb •Zix K‡i| G‡Z cÖgvwbZ nq NO2  A¤øag©x | 

        

  2NO2(g) + 2NaOH(aq) → NaNO3(aq) + NaNO2(aq) + H2O(l) 

1.7.4.5  NO2 Gi Gi RviY ag© t NO2  GKwU RviYag©x A·vBW| DËßve  ̄vq GwU Fe,Cu,Pb BZ¨vw` avZz‡K 

RvwiZ K‡i A·vB‡W cwibZ K‡i| 

                   4Cu(s) + 2NO2(g) 


4CuO(s) + N2(g) 

                   Pb(s) + NO2(g) 


PbO(s) + NO(g) 
 

ZvQvov, NO2 Kve©b‡K RvwiZ K‡i CO2 Ges H2S †K RvwiZ K‡i G ‡_‡K  S  wegy³ K‡i| 

                 C(s) + NO2(g) 


CO2(s) + NO(g)   

                 H2S(g) + NO2(g) 


S(s) + NO(g) + H2O(l) 

 

1.7.4.6  NO2 Gi e¨envi t  NO2 Abv`ª avZz bvB‡UªU •Zix‡Z e¨eüZ nq| 

    MO(s) + 3NO2(g) → 2M(NO3)2(g) + NO(g)  [ M=Cu,Pb, Fe BZ¨vw` ] 

    ‡hgb t CuO(s) + 3NO2(g) → 2Cu(NO3)2(g) + NO(g) 

1.7.5  WvB bvB‡Uªv‡Rb †c›Uv·vBW ev bvB‡Uªv‡Rb †c›Uv·vBW (N2O5)     
1.7.5.1  N2O5 Gi MVb t     

 

 

 

 

 
− Zvc 

+ Zvc 

 

 

 

 

 

http://en.wikipedia.org/wiki/File:Dinitrogen-tetroxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Dinitrogen-pentoxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Dinitrogen-pentoxide-3D-balls.png
http://en.wikipedia.org/wiki/File:Dinitrogen-pentoxide-2D.png
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1.7.5.2  N2O5 Gi cÖ¯‧wZ t cixÿvMv‡i Mvp bvBwUªK GwmW†K P2O5 Øviv wbiæw`Z K‡i N2O5 •Zix Kiv nq| 

cixÿvMv‡i GKwU Kv‡Pi wiU‡U© Mvp HNO3 I P2O5  wgkªY wb‡q cwbMv‡n ewm‡q  DËvc w`‡q cvZb Kiv nq| MÖvnK 

d¬v‡· cvwZZ Zij wnmv‡e Kgjv e‡Y©i N2O5 Rgv nq| wiU‡U© Ae‡kl iƒ‡c †gUv dmdwiK GwmW c‡o _v‡K| 

                 2HNO3 (conc.) + P2O5(s) → 2HPO3(l) + N2O5(l) 

 

1.7.5.3  N2O5 Gi ag© t KwVb Ae¯ vq N2O5 GKwU eY©nxb †KjvmvKvi c`v_©| Kÿ ZvcgvÎvq GwU njy` e‡Y©i 

Zij Ae¯ vq weivR K‡i| Kÿ ZvcgvÎvq Zij  N2O5 ax‡i ax‡i we‡qvwRZ I DaŸ©cvwZZ n‡q NO2 I O2 M¨vm •Zix 

K‡i| 50°C ZvcgvÎvq Zij  N2O5 D³ we‡qvRb ª̀æZ I we‡ùviYmn N‡U|     

              N2O5(l)   
C290

 2NO2(g) +O2(g) 

 

N2O5 GKwU weij †h․‡Mi D`vniY hv Ae¯ vi †cÖwÿ‡Z A‡cvjvi mg‡hvRx I AvqwbK cÖK…wZi jeY (bvB‡Uªvwbqvg 

bvB‡UªU) Dfqiƒ‡c _vK‡Z cv‡i| 

          

  N2O5 (A‡cvjvi Zij)  [NO2
+
][NO3

−
](KwVb †KjvmvKvi jeY) 

1.7.5.4  N2O5 Gi A¤ø ag© t N2O5 GKwU A¤øag©x A·vBW | ZvB GwU cvwb MÖvmx Zij | GwU cvwb †kvlY K‡i 

bvBwUªK GwmW •Zix K‡i| GRb¨  N2O5 †K bvBwUªK A¨vbnvBWªvBW e‡j| 

 

 N2O5(s) + H2O(l)  → 2HNO3(aq)  
 

ZvQvov , N2O5 ÿv‡ii mv‡_ wewµqv K‡i jeY I cvwb •Zix K‡i| G‡Z cÖgvwbZ nq N2O5 A¤øag©x| 

            

  N2O5(l)  + 2NaOH(aq) → 2NaNO3(aq)  +  H2O(l) 

1.7.5.5  N2O5 Gi RviY ag© t N2O5GKwU RviYag©x A·vBW| DËßve¯ vq GwU P4 , I2 BZ¨vw`‡K RvwiZ K‡i 

A·vB‡W cwibZ K‡i Ges wb‡R weRvwiZ n‡q N2 M¨v‡m cwibZ nq| 

                 P4(s) + N2O5(l) 


2P2O5(s) + N2(g)                    

                 I2(s) + N2O5(l) 


I2O5(s) + N2(g)  
 

1.7.5.6  N2O5 Gi e¨envi t KwVb N2O5 G bvB‡Uªvwbqvg K¨vUvqb (NO2
+
) I  bvB‡UªU Avqb(NO3

−
) we`¨gvb 

i‡q‡Q e‡j Gi K¨vUvqb‡K avZz ev A¨v‡gvwbqvg Avqb Øviv cÖwZ¯ vwcZ K‡i bvB‡UªU jeY •Zix Kiv hvq| 

1.8.0  bvB‡Uªv‡R‡bi nvBWªvBW (Hydrides of Nitrogen) 
bvB‡U ªv‡Rb I nvB‡Wªv†Rb hy³ n‡q 3wU myw¯ Z nvBWªvBW MVb K‡i| mviwY-1.8 G bvB‡Uªv‡R‡bi nvBWªvBWmg~‡ni bvg 

ms‡KZ I MVb †`Lv‡bv n‡q‡Q| 

bvB‡Uª‡R‡bi nvBWªvBW ms‡KZ   MVb(Structure) 

1| A¨v‡gvwbqv(Ammonia) NH3 

 

2| nvBWªvwRb(Hydrazine) N2H4 

 
3| nvBWªvRwqKGwmW(Hydrazoicacid)  

ev nvB‡Wªv‡Rb A¨vRvBW 
HN3  

bvB‡Uªv‡R‡bi nvBWªvBW¸‡jvi eûwe` e¨envi i‡q‡Q| bvB‡Uªv‡Rb mvi Drcv`‡b A¨v‡gvwbqvi ¸iæËc~Y© Dcv`vb| 

nvBWªvwRb I cÖwZ¯ vwcZ nvBWªvwRbmg~n weKviK I i‡KU I wgmvB‡j R¡vjvbx wnmv‡e e¨eüZ nq|  nvBWªvRwqK Gwm‡Wi 

fvix avZzi jeY we‡ùviY msNUK(detonator) wnmv‡e e¨eüZ nq| 
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1.8.1  A¨v‡gvwbqv (Ammonia)   
A¨v‡gvwbqv  bvB‡Uªv‡R‡bi GKwU Ab¨Zg nvBWªvBW| mvaviY Ae¯ vq M¨vmxq A¨v‡gvwbqv  

GKwU  mg‡hvRx †h․M| Gi Abyi MVb wÎ‡Kvbxq wcovwgW AvK…wZi|A¨v‡gvwbqvi 

Aby‡Z H-N-H eÜb †Kvb 107
0
| ‡Rv‡md wcÖ÷wj(Joseph Priestley) 1775 

mv‡j me©cÖ_g  Sal ammoniac (A¨v‡gvwbqvg †K¬vivBW) I slaked lime(KwjPzb) 

Gi wgkªY‡K DËß K‡i A¨v‡gvwbqv M¨vm •Zix K‡ib| 1785 mv‡j jyBm ev_©‡jU Gi 

mshywZ wbY©q K‡ib| 
1.8.2  A¨v‡gvwbqvi evwbwR¨K ev wkí Drcv`b  

A¨v‡gvwbqv ms‡k øl‡Yi g~j Dcv`vb n‡jv bvB‡Uªv‡Rb I nvB‡Wªv‡Rb M¨vm| 1909 mv‡j 

DP Pvc cÖ‡qvMKvix hš¿ Í(Compressor) D™¢ve‡bi ci Rvg©vb imvqbwe` wd«R †nevi 

me©cÖ_g  Zij evq~‡K AvswkK cvZb K‡i cÖvß bvB‡Uªv‡Rb M¨v‡mi mv‡_ nvB‡Wªv‡Rb 

M¨v‡mi wewµqv Øviv A¨v‡gvwbqv M¨vm Drcv`‡b mg_© nb| cieZx©‡Z Rvg©vb ‡KwgK¨vj 

‡Kv¤úvbxi mZ¡vwaKvix Kvj© em(Carl Bosch) ‡nev‡ii mv‡_ hy³ nb | em& †jvwnZ 

Zß †Kv‡Ki Dci w`‡q ÷xg Pvjbv K‡i IqvUvi M¨vm (CO+H2) cÖ ‧̄Z K‡i G‡K 

÷xgmn (Fe2O3+Cr2O3) cÖfve‡Ki Dci w`‡q Pvjbv K‡i Gi CO  RvwiZ  K‡i  

CO2  M¨v‡m  cwibZ  K‡ib|  CO2 hy³ wgkªY‡K  g„`y ÿvixq `ªe‡Y Pvjbv Ki‡j Zv 

CO2 gy³ K‡ib|  

 

         C(s) + H2O(steam) → (CO+H2)(g)[water gas ]    

         (CO+H2) + H2O(steam)   3232 OCr,OFe
  CO2(g) + 2H2(g) 

e‡mi Rvg©vb ‡KwgK¨vj ‡Kv¤úvbx Zij evq~ †_‡K Drcbœ N2 M¨vm Ges em c×wZ‡Z Drcbœ H2 M¨v†mi 1 t 3 AbycvZ 

wgkªY •Zix K‡i †nevi c×wZ‡Z 1913 mv‡j me©cÖ_g A¨v‡gvwbqvi evwbwR¨K Drcv`b ïiæ K‡ib| A¨v‡gvwbqvi 

evwbwR¨K Drcv`b D™¢ve‡bi Rb¨ 1918mv‡j wd«R †nevi‡K Ges 1931mv‡j Kvj© em &‡K †bv‡ej cyi®‥vi cÖ`vb Kiv nq| 

eZ©gv‡b †nevi-em& c×wZ‡K cwiewZ©Z K‡i evsjv‡`kmn wewfbœ †`‡k K uvPvgvj wnmv‡e evq~ , ÷xg I cÖvK…wZK M¨vm ev 

Light petrolium gas(LPG) e¨envi K‡i A¨v‡gvwbqvi evwbwR¨K Drcv`b Kiv nq | G‡ÿ‡Î, cÖvK…wZK M¨vm ev 

LPG (light petrolium gas) Gi mv‡_ ÷xg I cª‡qvRbxq cwigvb evq~ wgwkªZ K‡i 700
0
C ZvcgvÎvq DËß wb‡Kj 

cÖfve‡Ki Dci w`‡q Pvjbv K‡i CO, H2 I N2 M¨vm wgkªY •Zix  Kiv nq| Drcvw`Z M¨vm wgkªY†K AvqiY A·vBW 

cÖfve‡Ki Dci w`‡q Pvjbv Ki‡j  Gi mg¯ Í CO RvwiZ n‡q CO2 G cwibZ nq | CO2 hy³ wgkªY‡K Dchy³ †Kvb 

g„`y ÿvixq (Na2CO3) `ªe‡Yi ga¨w`‡q Pvjbv K‡i CO2 gy³ K‡i  A¨v‡gvwbqv ms‡k øl‡Yi Rb¨ N2 I H2M¨v†mi 1t3 

AbycvZ wgkªY ‣Zix Kiv nq| 

           CH4(g) + H2O(steam)  
C700 , Ni 0

  CO(g) + 3H2(g) 

          2CH4(g) + Air[O2(g) + 4N2(g)]  
C700 , Ni 0

2CO(g) + 4H2(g) + 4N2(g) 

          [CO(g) + 2H2(g) + N2(g) ] + H2O(steam)   32OFe
CO2(g) + [ 3H2(g) + N2(g) ] 

 

1.8.3  †nevi c×wZ‡Z A¨v‡gvwbqvi evwbwR¨K ev wkí Drcv`b  

(K) g~jbxwZ t Rvg©vb imvqbwe` wd«ÖR †nevi  N2 I H2 M¨v†mi g‡a¨ wb‡gœv³ msL¨vbycvwZK mgxKiYvbyhvqx wewµqv 

NwU‡q NH3 M¨vm ms‡k ølY K‡ib| 

 

 

 

jÿ¨bxq †h, NH3 M¨vm ms‡køl†Yi D³ wewµqvwU-  

1) Dfqg~Lx (wewµqvwU GKB mg‡q m¤§yL I cðvr  Dfq w`‡K P‡j) , 

2) Zv‡cvrcv`x ( cÖwZ †gvj  NH3 M¨vm Drcv`‡bi Rb¨ 92.4 wK‡jvRyj Zvc wbM©Z nq) , 

3) M¨vmxq Ges G‡Z AvqZ‡bi msKzPb N‡U ; KviY 4 †gvj wewµqK (1 †gvj N2 I 3 †gvj H2) 2 †gvj Drcv` 

(NH3 ) MVb K‡i| GKB ZvcgvÎv I Pv‡c M¨vmmg~‡ni †gvjvi AvqZb mgvb| 

 

1070 

[ wPÎ t  NH3 Abyi MVb ] 

 

[ wPÎ t Fritz Haber] 

N2(g) + 3H2(g)                2NH3(g) ;  H= −92.4kJ mol
-1

      
 

  

 

http://en.wikipedia.org/wiki/Carl_Bosch
http://en.wikipedia.org/wiki/File:Fritz_Haber.png
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myZivs ivmvqwbK mvg¨ve¯ v m¤úwK©Z jv-kv‡Zwj‡q‡ii bxwZ (Le Chatelier's principle)Abyhvqx D³ wewµqvwUi 

†ÿ‡Î wbgœ ZvcgvÎvq Ges DP Pv‡c Gi mvg¨ve¯ vi Ae¯ vb  Wv‡b m‡i wM‡q A¨v‡gvwbqvi Drcv`‡bi nvi e„w× Ki‡e| 

wKš‧ wbgœ ZvcgvÎvq wewµqvwUi m¤§yL I cðvr Dfq wewµqvi nvi LyeB Kg nIqvq  Gi mvg¨ve  ̄vq †c․Q‡Z A‡bK mgq 

jv‡M| d‡j wbgœ ZvcgvÎvq LyeB wbgœ nv‡i A¨v‡gvwbqv M¨vm Drcbœ nq Ges A¨v‡gvwbqvi evwbwR¨K Drcv`b AjvfRbK 

nq | ZvB immvqbwe`Mb ‡nevi c×wZ‡Z m‡e©vP cwigv‡b A¨v‡gvwbqv ms‡k øl‡Yi Rb¨ Dchy³ cÖfveK e¨envi K‡i 

wewµqv cwi‡e‡ki ZvcgvÎv I Pvc Dchy³ cwigv‡b e„w× K‡i AZ¨vbyK~j kZ©vejx (Optimum Conditions) wba©viY 

K‡ib| 

†nevi c×wZ‡Z N2  I  H2 M¨vm n‡Z m‡e©v”P cwigvb NH3 Drcv`‡bi kZ©vejx t 

1| Dchy³ cÖfve‡Ki e¨envi t imvqbwe`Mb A¨v‡gvwbqv ms‡k øl‡Yi Dfqg~Lx wewµqvwUi `ªZ mvg¨ve¯ v AR©‡bi 

j‡ÿ¨  Dchy³ cÖfveK wnmv‡e †jvnvi ¸ov (Iron dust) Ges cÖfveK mnvqK wnmv‡e gwje‡Wbvg (Mo) ev 

Al2O3 ¸ov e¨envi K‡ib|  e¨eüZ cÖfveK  m¤§yL I cðvr Dfq wewµqvi mwµqb kw³‡K mgvb nv‡i nªvm 

K‡i `ªZ ivmvqwbK mvg¨ve¯ v AR©‡b mnvqZv K‡i|  mvg¨ve¯ vq  †K․k‡j cðvrg~Lx wewµqvi MwZ Z_v NH3 

Gi we‡qvRb nvi  n«vm K‡i NH3  Drcv`‡bi nvi evov‡bv nq| 

2|  

3| wewµqv cwi‡ek†K AZ¨vbyK~j ZvcgvÎvq ivLv t AZ¨vbyK~j ZvcgvÎv n‡jv  Dchy³ Pvc I cÖfve‡Ki Dcw¯ wZ‡Z 

wewµqv cwi‡e‡ki Ggb GKwU ZvcgvÎv  hvÕ‡Z m‡e©vP cwigv†b Drcv` cvIqv hvq|  cixÿvjã djvdj 

we‡kølY K‡i †`Lv hvq †h Dchy³ Pvc I cÖfve‡Ki Dcw¯ wZ‡Z wewµqv cwi‡e‡ki ZvcgvÎv 400
0
C n‡Z 

550
0
C G w¯ i ivL‡j m‡e©vP cwigv‡b  NH3 Drcv`b m¤¢e nq|  ZvB wewµqv cwi‡e‡ki AZ¨vbyK~j ZvcgvÎv 

400
0
C - 550

0
C  wba©viY Kiv nq| 

 

4| wewµqv cwi‡e‡k AZ¨vbyK~j Pvc eRvq ivLv t D³ wewµqvwU‡Z AvqZ‡bi  n«vm N‡U (†gvU 4 AvqZb wewµqK 

2 AvqZb Drcv‡` cwibZ nq) e‡j wewµqvwU hZB m¤§yL w`‡K AMÖmi n‡Z _v‡K Zv‡Z wewµqv cwi‡e‡ki Pvc 

n«vm †c‡Z _v‡K| ZvB, jv-kv‡Zwj‡q‡ii bxwZ Abyhvqx G‡ÿ‡Î wewµqv cwi‡e‡ki Pvc e„w× Ki‡j D³ Pvc 

wewµq‡Ki AvqZb‡K  n«vm K‡i wewµqvwUi mvg¨ve¯ vi Ae¯ vb‡K Wv‡b miv‡e; d‡j NH3Drcv`b e„w× cv‡e|  

cixÿvjã djvdj we‡k ølY K‡i †`Lv hvq 200
0
C ZvcgvÎvq Ges 

750atm wewµqKmg~‡ni cÖvq100% wewµqv K‡i NH3†Z iƒcvšÍwiZ 

nq| wKš‧ 750 atm Pvc cÖ‡qvMKvix hš¿cvwZi ¯ vcb e¨q A‡bK †ewk 

e‡j NH3 Drcv`b cÖwµqvwU evwbwR¨Kfv‡e AjvfRbK n‡q c‡i| 

Z‡e AZ¨vb~j ZvcgvÎvq  mí e¨‡q  ¯ vwcZ †clY h‡š¿i mvnv‡h¨ 200 

atm Pvc cÖ‡qvM Ki‡j NH3 Drcv`b cÖwµqvwU jvfRbK nq| ZvB 

G‡ÿ‡Î AZ¨vb~j Pvc wnmve 200 atm cÖ‡qvM Kiv nq| 

 

5| Drcbœ NH3 ‡K wewµqv cwi‡ek †_‡K `ªæZ mwi‡q †bqv t wewµqv cÖ‡Kvô ‡_‡K Drcbœ NH3 M¨vm‡K `ªyZ mwi‡q 

wb‡j DËv‡c NH3 Gi we‡hvRb Z_v  cðvrg~Lx wewµqvi nvi  n«vm cvq | Gfv‡eI NH3 Gi Drcv`b e„w× 

cvq| G‡ÿ‡Î  AcwiewZ©Z wewµqKmn (N2+ H2) Drcbœ  NH3 M¨vm‡K wewµqv cÖ‡Kvô †_‡K  ª̀æZ mwi‡q 

wb‡q kxZ‡Ki ga¨ w`‡q Pvjbv Kiv nq ; d‡j NH3 M¨vm Zijxf~Z n‡q wgkªY †_‡K Avjv`v nq Ges 

AcwiewZ©Z wewµqK¸‡jv M¨vmxq Ae¯ vq kxZK ‡_‡K †ewi‡q Av‡m|  AcwiewZ©Z wewµqK¸‡jv‡K cyb:e¨envi 

(re-cycle) Ki‡j NH3  Drcv`‡bi gvÎv Av‡iv †e‡o hvq|  

(L) †nevi c×wZi eY©bv t  

1| cÖvK…wZK M¨vm ev LPG (light petrolium gas) Gi mv‡_ ÷xg I cª‡qvRbxq cwigvb evq~ wgwkªZ K‡i 

700
0
C ZvcgvÎvq DËß wb‡Kj cÖfve‡Ki Dci w`‡q Pvjbv K‡i CO, H2 I N2 M¨vm wgkªY •Zix  Kiv nq|  

 

2| Drcvw`Z M¨vm wgkªY†K AvqiY A·vBW cÖfve‡Ki Dci w`‡q Pvjbv Ki‡j  Gi mg¯ Í CO RvwiZ n‡q CO2 

G cwibZ nq | 

 

3| CO2hy³ wgkªY‡K Dchy³ †Kvb g„`y ÿvixq (Na2CO3) `ªe‡Yi ga¨ w`‡q Pvjbv K‡i CO2gy³ K‡i A¨v‡gvwbqv 

ms‡køl‡Yi Rb¨  N2 I H2 M¨v†mi 1 t 3 AbycvZ wgkªY ‣Zix Kiv nq| 

 

4| N2 I H2 M¨v†mi 1 t 3 AbycvZ wgkªY‡K K‡cÖmv‡ii mvnv‡h¨ 200atm Pv‡c msKzwPZ K‡i ÷xj wbwg©Z 

wewµqv cÖ‡Kv‡ô wbP w`K †_‡K mieivn Kiv nq| wewµqv cª‡Kv‡ô myÿè †jvnv I gwje‡Wbv‡gi ¸ov cÖfveK 

 

http://en.wikipedia.org/wiki/Le_Chatelier%27s_principle
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†eWmg~‡n Qwo‡q ivLv nq | cvkvcvwk Zvc wewbgqK b‡ji gva¨‡g AwZZß ÷xg Pvjbv K‡i wewµqv cª‡Kv‡ôi 

Af¨š Í‡ii ZvcgvÎv 400
0
C-500

0
C G w¯ i ivLv nq| wewµqv cÖ‡Kv‡ô cÖfve‡K Dcw¯ wZ‡Z AZ¨vbyK~j 

ZvcgvÎv I Pv‡c mieivnK„Z N2 I H2 M¨v†mi 15-20% wewµqv K‡i NH3M¨v‡m cwiewZ ©Z nq|  

6| wewµqv cÖ‡Kv‡ôi Pzov †_‡K Drcbœ NH3 M¨vm†K AcwiewZ©Z N2 I H2 M¨vmmn `ªæZ mwi‡q kxZ‡Ki ga¨ w`‡q 

Pvjbv Kiv nq ; d‡j NH3 M¨vm Zijxf~Z n‡q wgkªY †_‡K Avjv`v n‡q MÖvnK U¨v‡¼ Rgv nq Ges AcwiewZ©Z 

N2 I H2 M¨vmxq Ae¯ vq kxZK ‡_‡K †ewi‡q Av‡m| 

7| kxZK †_‡K †ewi‡q Avmv  AcwiewZ©Z N2 I H2 M¨vm‡K cyb:e¨env‡ii Rb¨  cv¤ú K‡i b‡ji gva¨‡g †clY 

h‡š¿ cvVv‡bv nq| cÖwµqvwU‡Z AcwiewZ©Z N2 I H2 M¨vm‡K evi evi cyb:e¨envi(wimvB‡Kj) K‡i e¨eüZ N2 

I H2  Gi mvgMÖxK Kbfvik‡bi gvÎv 98% G DbœxZ Kiv hvq|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.8.4  A¨v‡gvwbqvi cixÿvMvi cÖ¯‧wZ 

g~jbxwZ t cixÿvMv‡i  A¨v‡gvwbqvg †K¬vivB‡Wi mv‡_ KzBK jvBg(CaO) ev KwjPzb [Ca(OH)2] wgwk‡q cÖvß wgkªY‡K 

DËß K‡i A¨v‡gvwbqv M¨vm cÖ¯‧Z Kiv nq| 

NH4Cl(s) + CaO(s) 


2NH3(g) + CaCl2(s) + H2O(g) 

NH4Cl(s) +Ca(OH)2(s) 


2NH3(g) +CaCl2(s)+2H2O(g) 
 

Gfv‡e Drcbœ A¨v‡gvwbqv M¨v‡mi mv‡_ cvwb ev®ú wgwkªZve¯ vq †_‡K hvq | 

ZvB A¨v‡gvwbqv M¨vm‡K ï®‥ Kiv cª‡qvRb|  

c×wZi eY©bv t GKwU gU©v‡i KwjPzb ev ï®‥ Pzb wb‡q †c÷‡ji mvnv‡h¨ 

fvjfv‡e wc‡l Gi mv‡_ A‡a©K cwigvb A¨v‡gvwbqvg †K¬vivBW wb‡q  cybivq 

fvjfv‡e wgwk‡q  wgkªY‡K GKwU k³ I †gvUv cixÿvb‡j ‡bqv nq| 

cixÿvb‡ji g~‡L ivevi K‡K©i mvnv‡h¨ GKwU wbM©g bj hy³ K‡i G‡K ÷vÛ I 

 

(NH4Cl+CaO) 

NH3 

CaO 

UvIqvi 

[ wPÎ t 1.6 cix¶vMv‡i NH3M¨vm cÖ¯‧wZ ] 

Zvc 

K‡¤cÖmi 
 

cÖvK…wZK M¨vm 

÷xg 

Ni-cÖfveK 

7000C 

evq~ 

wewµqv cÖ‡Kvô 

 

400
0
C-500

0
C 

Fe-P~Y© 

Mo /Al2O3 

200 atm 

 
 

kxZK 

Zij NH3 

Ni-cÖfveK 

7000C 

Fe2O3 

5000C 

Na2CO3 

  `ªeY 

(AcwiewZ©Z N2 I H2 M¨vm) 

cv¤ú 

K‡¤cÖmvi 

[ wPÎ t 1.5  NH3 Gi wk‡ívrcv`‡bi cÖevnwPÎ  ] 

 

(N2 I H2  M¨vm ) 

200 atm 
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 K¬v‡¤úi mvnv‡q wKQzUv mvg‡bi w`‡K Kvr K‡i AvUKv‡bv nq| wbM©g b‡ji †kl cÖvš ÍwU GKwU Pzbc~Y© UvIqv‡ii wbP w`‡K 

hy³ Kiv nq| cixÿvb‡ji wgkªY‡K eyb‡mb evb©v‡ii mvnv‡h¨ DËß Ki‡j Dc‡ii wewµqv Abyhvqx Av`ª NH3 M¨vm •Zix 

nq| 

Av`ª A¨v‡gvwbqv M¨v‡mi ï®‥KiY t cixÿvMv‡i Av`ª (cvwbev¯úhy³)  NH3 M¨vm‡K mvaviYZ ï®‥ Pzb Øviv cvwbg~³ 

K‡i ï®‥ Kiv nq| 

               [ NH3(g) + H2O(g) ] + CaO(s) → NH3(g) + Ca(OH)2(s) 
 

D‡jøL¨ ‡h, A¨v‡gvwbqv ÿviKag©x nvBWªvBW e‡j  Av`ª A¨v‡gvwbqv M¨vm‡K A¤ øag©x wbiæ`K †hgb: Mvp H2SO4 ev P2O5 

Øviv ï®‥ Kiv hvq bv| G‡ÿ‡Î  ÿviKag©x A¨v‡gvwbqv A¤ øag©x wbiæ`†Ki mv‡_ cÖkgb wewµqvi gva¨‡g  jeY MVb K‡i | 

d‡j NH3 M¨vm †h․M wnmv‡e Ave× n‡q hvq| 

 ‡hgb:  Av`ª© NH3 M¨vm‡K Mvp H2SO4 Øviv ï®‥ Ki‡Z †M‡j NH3 mvjwdDwiK Gwm‡Wi mv‡_ cÖkgb wewµqvi 

gva¨‡g A¨v‡gvwbqvg mvj‡dU MVb K‡i| 

        [ 2NH3(g) + H2O(g) ] + Mvp H2SO4 (l)  → (NH4)2SO4(s) + H2O(g)  

 

GKBfv‡e, Av`ª© NH3 M¨vm‡K P2O5 Øviv ï®‥ Ki‡Z †M‡j NH3 cÖkgb wewµqvi gva¨‡g 

A¨v‡gvwbqvg dm‡dU MVb K‡i| 

  [ 6NH3(g) + 3H2O(g) ] + P2O5(s)  → 2(NH4)3PO4(s)   

Av‡iv jÿ¨bxq †h, Av`ª NH3 M¨vm‡K wbiæ`bKvix c`v_© ,CaCl2 Øviv ï®‥ Kiv hvq bv | 

Gi KviY n‡jv NH3 Gi N-cigvYy‡Z GK †Rvov wb:m½ B‡jKUªb _vKvi Ki‡j GwU wjMvÛ 

wnmve wµqv K‡i| Av`ª NH3 M¨vm‡K CaCl2 Øviv ï®‥ Ki‡Z †M‡j NH3 , CaCl2 Gi 

mv‡_ wjMvÛ wnmv‡e hy³ n‡q A±vg&wgb K¨vjwmqvg †K¬vivBW MVb K‡i| 

       [ 8NH3(g)+ H2O(g)] + CaCl2(s)  → [Ca(NH3)8]Cl2 (s) + H2O(g)  

 

1.8.5  A¨v‡gvwbqvi ag©  

1.8.5.1 A¨v‡gvwbqvi ‡f․Zag © t A¨v‡gvwbqv GKwU Zxeª SvSv‡jv MÜhy³ eY©nxb M¨vm| Gi ùzUbvsK −33.87
0
C 

 

1.8.5.2 A¨v‡gvwbqvi `ªve¨Zv t  mvaviY Ae¯ vq GwU cvwb‡Z †ek `ªeYxq| Gi Rjxq `ªe‡Y cÖvq 

35-40% NH3 `ªexf~Z _v‡K| mvavib Ae¯ vq  cvwb‡Z NH3 M¨vm Pvjbv Ki‡j NH3 cvwbi 

mv‡_ wewµqv K‡i g„`y ÿviK A¨v‡gvwbqvg nvBWª·vBW (NH4OH) MVb K‡i| ZvB NH3 Gi 

Rjxq `ªeY‡K A¨v‡gvwbqvg nvBWª·vBW (NH4OH) e‡j|  

 

 NH3 (g) + H2O(l)  NH4OH(aq)  ;      

            NH4OH(aq)  NH4
+
(aq) + OH

-
(aq)   

NH4OH GKwU g„`y ÿviK| Rjxq `ªe‡Y Gi gvÎ 0.4% AvqwbZ Ae¯ vq _v‡K| NH3 Gi 

m¤ú„³ Rjxq `ªeY‡K ÔwjKvi A¨v‡gvwbqv Õ ev ÔA¨v‡gvwbqv w¯úwiUÕ e‡j| wjKvi A¨v‡gvwbqvq 35-

40% NH3 `ªexf~Z _v‡K|  

1.8.5.3 A¨v‡gvwbqvi ÿviKag©xZv t  A¨v‡gvwbqv  GKwU ÿviKag©x nvBWªvBW | ‡hgb: Gi Rjxq `ªeY jvj 

wjUgvm‡K bxj K‡i | GwU Gwm‡Wi mv‡_ wewµqv K‡i jeY •Zix K‡i|  

 

           NH3(g) + H2O(l)  NH4
+
(aq) + OH

-
(aq)   ;   OH

-
(aq) + jvj wjUgvm → bxj wjUgvm 

           NH3(g) + HCl(aq) → NH4Cl(aq) 

A¤ø-ÿvi‡Ki †cÖvUbxq aviYv Abyhvqx GwU GKwU †cÖvUb(H
+
) MÖnY K‡i NH4

+
 Avqb MVb K‡i ÿviKZ¡ cÖKvk K‡i|        

NH3(g) + H
+
(aq) → NH4

+
(aq) [ NH3 Gi †cÖvUb MÖnY ] 

A¤ø-ÿvi‡Ki jyB(Lewis) avibvbymv‡i NH3 GKwU jyB ÿviK ; KviY GwU †Kvb ivmvqwbK 

mËv‡K GK †Rvov B‡jKUªb `vb Ki‡Z cv‡i| 

 

                                     [ NH3 Gi wbm½ B‡jKUª †Rvo `vb ]
 
                      

 

H3N       +  H
+
  →  NH4

+    
 ▪▪

 

 

[ NH3-K…wÎg †dvqviv ] 
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NH3 Gi ÿviK‡Z¡i KviY t 

A¨v‡gvwbqvi ÿviK‡Z¡i g~‡j i‡q‡Q Gi Abyi N-cigvby‡Z GK †Rvov wbm½ ‡Rvo B‡jKUª†bi Dcw  ̄wZ, N-cigvby 

ÿ z`&ªvK„wZ I AwaK ZworFbvZ¡K(ZworFbvZ¡KZv 3.0)| ‘H’ A‡cÿv ‘N’ AwaK ZworFbvZ¡K nIqvi  Kvi‡Y NH3 

Abyi N─H eÜb¸‡jv‡Z  eÜb ‡Rvo B‡jKUªb `yB wbDwK¬qv‡mi gvSvgvwS Ae¯ vb †_‡K N -cigvbyi w`‡K A‡bKUv 

m‡i hvq ; d‡j NH3 Gi N cigvby‡Z B‡jKUª‡bi ch©vßZv I NbZ¡ †e‡o hvq Ges NH3 mn‡RB †cÖvUb MÖnb K‡i 

†cÖvUbxq ÿviK A_ev Ab¨ ‡Kvb ivmvqwbK mËv‡K mn‡R GK ‡Rvov B‡jKUªb `vb K‡i jyB ÿviK wnmv‡e wµqv K‡i| 

 

1.8.5.4 A¨v‡gvwbqvi weRviY ag© t 

 Dchy³ Rvi‡Ki Dcw¯ wZ‡Z A¨v‡gvwbqv weRviK wnmv‡e wµqv K‡i|  

†hgb: (1)  DËß CuO Gi Dci w`‡q NH3 M¨vm Pvjbv Ki‡j NH3, CuO weRvwiZ K‡i avZe Kcv‡i cwibZ K‡i  

              Ges wb‡R CuO Øviv RvwiZ n‡q N2 M¨v‡m cwibZ nq| 

             NH3(g) + CuO(s) 


 N2(g) + Cu(s) 

        (2) Kÿ ZvcgvÎvq  †K¬vwiY M¨v‡mi  mv‡_ A¨‡gvwbqv  M¨vm wgwkªZ  Ki‡j  A¨v‡gvwbqv  †K¬vwiY†K  weRvwiZ K‡i  

             nvB‡Wªv‡Rb †K¬vivB‡W cwibZ K‡i hv AwZwi³ A¨v‡gvwbqvi mv‡_ wewµqv K‡i A¨v‡gvwbqvg †K¬vivB‡Wi mv`v  

            †auvqv •Zix K‡i| 

                      NH3(g) + Cl2(g) → N2(g) +HCl(g) ;   HCl(g) + NH3(g) → NH4Cl(g) 

1.8.5.5 A¨v‡gvwbqvi wewµqvmg~n 

(1) Fe
3+

, Al
3+

 BZ¨vw` Avqbhy³ A‣Re je‡Yi `ªe‡Yi mv‡_ A¨v‡gvwbqv `ªeY Aa:†ÿcb wewµqv †`q|  

 

    †hgb : FeCl3(aq) + NH4OH(aq)  →  Fe(OH)3(s)  +  NH4Cl(aq) 

                                                                (ev`vgx Aa:†ÿc) 

           AlCl3(aq) + NH4OH(aq)  →  Al(OH)3(s)  +  NH4Cl(aq) 
                                                                (mv`v Aa:†ÿc) 

 (2) d-eøK †g․‡ji je‡Yi `ªe‡Yi mv‡_ A¨v‡gvwbqv `ªeY †hvM Ki‡j  A¨vg&wgb wjMvÛhy³ RwUj †h․M MwVZ nq|  

     ‡hgb- 

     (K) Kcvi(II)mvj‡d‡Ui Rjxq `ªe‡Y ax‡i ax‡i AwZwi³ cwigv‡b A¨v‡gvwbqv `ªeY †hvM Ki‡j cÖ_‡g ÿvixq Kcvi  

     (II) mvj‡d‡Ui nvjKv bxj `ªeY c‡i †UUªv A¨vg&wgb Kcvi(II)mvj‡d‡Ui Mvp bxj `ªeY •Zix nq| 

      2CuSO4(aq) + 2NH4OH(aq)  →  CuSO4(aq).Cu(OH)2(s) + (NH4)2SO4(aq)   

     CuSO4(aq).Cu(OH)2(s)+(NH4)2SO4(aq)+6NH4OH(aq) → 2[Cu(NH3)4]SO4(aq) + 8H2O(l) 
                                                                                          †UUªv A¨vg&wgb Kcvi(II)mvj‡dU   

     (L) wmjfvi †K¬vivB‡Wi mv‡_ AwZwi³ cwigv‡b A¨v‡gvwbqv `ªeY †hvM Ki‡j `ªeYxq WvB A¨vg &wgb wmjfvi †K¬vivBW 

      •Zix nq| ZvB A¨v‡gvwbqv `ªe‡Y KwVb wmjfvi †K¬vivBW `ªexf~Z nq| 

                 AgCl(s) + 2NH4OH(aq)  →  [Ag(NH3)2]Cl(aq)  + 2H2O(l)  
 

      (M) wR¼ mvj‡d‡Ui  `ªe‡Y ax‡i ax‡i  AwZwi³ cwigv‡b A¨v‡gvwbqv `ªeY †hvM Ki‡j  cÖ_‡g  wR¼ nvBWª·vB‡Wi  

      mv`v Aa:†ÿc c‡o ;  c‡i D³  Aa:†ÿc AwZwi³  A¨v‡gvwbqv `ªe†Y `ªexf~Z  n‡q  †UUªv A¨vg&wgb wR¼ mvj‡dU 

      •Zix K‡i|               

      ZnSO4(aq) + 2NH4OH(aq)  →  Zn(OH)2(s) + (NH4)2SO4(aq)   

      Zn(OH)2(s) + (NH4)2SO4(aq) + 2NH4OH(aq) → [Zn(NH3)4]SO4(aq) + 4H2O(l) 

1.8.5.6 A¨v‡gvwbqv(NH3) mbv³KiY 

 

(K) NH3 mbv³Ki‡Yi ï®‥ cixÿv t NH3 Zxeª SvSv‡jv MÜhy³ eY©nxb M¨vm| NH3-M¨v‡m nvB‡Wªv‡K¬vwiK GwmW wm³ 

KuvP`Û cÖ‡ek Kiv‡j A¨v‡gvwbqvg †K¬vivB‡Wi mv`v †auvqv •Zix nq| 

 NH3(g) + HCl(aq) → NH4Cl(s)(mv`v †auvqv ) 
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(L) NH3  mbv³Ki‡Yi  wm³ cixÿv t †bmjvi weKvi‡K (Nessler's Reagent) NH3 M¨vm Pvjbv Ki‡j A¨vwg‡bv 

gviwKDwiK Av‡qvWvB‡Wi e`vgx  Aa:†ÿc •Zix nq|  

  2NH3(g) + 2K2[HgI4](aq)  → 4KI(aq) + NH4I(aq) + NH2[Hg2I3](s) 

                                                                                               (e`vgx  Aa:†ÿc)  

1.8.5.7  A¨v‡gvwbqvg Avqb(NH4
+
)  mbv³KiY 

(K) NH4
+
 Aqb mbv³Ki‡Yi ï®‥ cixÿv t  

(i) NH4
+
-jeY†K DËß Ki‡j Zv Zvcwe‡hvwRZ n‡q SvSv‡jv MÜhy³ NH3 M¨vm •Zix K‡i|  

†hgb : NH4Cl(s) 


NH3(g) + HCl(g) ;  (NH4)2CO3 (s) 


2NH3(g) + H2O(g) + CO2(g)   

 

(ii) NH4
+
-je†Yi mv‡_ NaOH hy³ K‡i Zvc w`‡j SvSv‡jv MÜhy³ NH3 M¨vm wbM©Z nq ,hvi g‡a¨ HCl GwmW 

wm³ KuvP`Û cÖ‡ek Kiv‡j A¨v‡gvwbqvg †K¬vivB‡Wi mv`v †auvqv •Zix nq| 

  NH4
+
-jeY + NaOH 


Na-jeY + H2O + NH3↑ ;  NH3(g) + HCl(aq) →NH4Cl(s)(mv`v †auvqv)  

 
(L) NH4

+ Avqb mbv³Ki‡Yi  wm³ cixÿv t NH4
+
-je†Yi `ªe‡Yi mv‡_ †bmjvi weKviK ‡hvM Ki‡j 

A¨vwg‡bv gviwKDwiK Av‡qvWvB‡Wi ev`vgx  Aa:†ÿc •Zix nq| ev`vgx  e‡Y©i  

GB Aa:†ÿc‡K wgjb ÿvi‡Ki Av‡qvWvBW e‡j| 

   NH4
+
-jeY(aq) + KOH(aq) 


K-jeY(aq)  + H2O(l) + NH3(g)  

  2NH3(g) + 2K2[HgI4](aq)  → 4KI(aq) + NH4I(aq) + NH2[Hg2I3](s) 

                                                                                (e`vgx  Aa:†ÿc)  

1.8.5.8  †bmjvi weKviK(Nessler's reagent) I Gi e¨envi 

Rvg©vb ‡Kwg÷ Rywjqvm †bmjvi A¨v‡gvwbqv mbv³Ki‡Yi Rb¨ GKwU weKviK ‣Zix K‡ib ,hv‡K Zvi bvg Abyhvqx 

Ô†bmjvi weKviKÕ e‡j| ivmvqwbKfv‡e †bvmjvi weKviK n‡jv cUvwmqvg †UUªv Av‡qv‡Wv gviwKD‡iU(II) Gi 0.09 

†gvjvi `ªeY I KOH Gi 2.5 †gvjvi `ªe‡Yi wgkªY| ms‡ÿ‡c, cUvwmqvg †UUªv Av‡qv‡Wv gviwKD‡iU(II) Gi KOH 

hy³ ÿvixq `ªeYB n‡jv Ò†bmjvi weKviKÓ| 

cÖ ‧̄wZ t gviKvix(II)†K¬vivB†Wi `ªe‡Y  KI `ªeY †hvM K‡i cÖvß gviKvix (II) Av‡qvWvB†Wi jvj Aa:†ÿc‡K c„_K K‡i  

Gi mv‡_ cÖ‡qvRbxq cwigv‡Y Av‡iv KI `ªeY †hvM K‡i D³ Aa:†ÿc‡K `ªexf~Z K‡i cUvwmqvg †UUªv Av‡qv‡Wv 

gviwKD‡iU(II) Gi 0.09M `ªeY •Zix Kiv nq| AZci, 2.5M KOH `ªeY cÖ ‧̄Z K‡i Zv‡Z cÖ ‧̄ZK…Z cUvwmqvg 

†UUªv Av‡qv‡Wv gviwKD‡iU(II) wgwk‡q wb‡jB Ò†bmjvi weKviKÓ •Zix nq| 

       HgCl2(s) + 2KI(aq) → HgI2(s) + 2KCl(aq) ;    

       HgI2(s) + 2KI(aq) → K2[HgI4](aq) [cUvwmqvg †UUªv Av‡qv‡Wv gviwKD‡iU(II)] 

 
e¨envi t cixÿvMv‡i A¨v‡gvwbqv M¨vm I A¨v‡gvwbqvg je‡Y A¨v‡gvwbqvg Avq‡bi Dcw  ̄wZ mbv³ Ki‡Y †bmjvi weKviK 

e¨eüZ nq| 

1.8.5.9 A¨v‡gvwbqvi e¨envi Ges •kwíK ¸iæZ¡ 

A¨v‡gvwbqvi e¨cK e¨envi i‡q‡Q | we‡klK‡i wewfbœ ivmvqwbK wk‡í A¨v‡gvwbqv e¨eüZ nq| wb‡gœ Zvi K‡qKwU D‡j øL 

Kiv n‡jv|  

1| cixÿvMv‡i A¨v‡gvwbqvi `ªeY Z_v A¨v‡gvwbqvg nvBWª·vBW weKviK wnmv‡e e¨eüZ nq| 

2| nxgvMv‡i wiwd«Rv‡i›U ev wngvqK M¨vm wnmv‡e(ùzUbvsK −33.87
0
C) A¨v‡gvwbqv e¨eüZ nq | 

3| bvB‡Uªv‡Rb mvi †hgb: BDwiqv, wWGwc(WvB A¨v‡gvwbqvg dm‡dU),A¨v‡gvwbqvg mvj‡dU BZ¨vw` •Zix‡Z 

A¨v‡gvwbqv e¨eüZ nq| 

        

                                                             ( BDwiqv) 

4| Am&Iqvì c×wZ‡Z bvBwUªK Gwm‡Wi evwbwR¨K Drcv`‡b K uvPvgvj wnmv‡e A¨v‡gvwbqv e¨eüZ nq| 

5| wewfbœ c øvw÷K †iwRb †hgb: †gjvgvBb, BDwiqv digvjwWnvBW †iwRb •Zix‡Z A¨v‡gvwbqv e¨eüZ nq| 

6| wewfbœ ivmvqwbK `ªe¨ †hgb: A¨v‡gvwbqvg Kve©‡bU, A¨v‡gvwbqvg bvB‡UªU, †n·vwgw_wjb †UUªvwgb (BD‡ivUªwcb), 

B_vbvgvBW, A¨vwjd¨vwUK A¨vwgb BZ¨vw` •Zix‡Z A¨v‡gvwbqv e¨eüZ nq| 

)l(OH (s)NHCONH)g(CO)l(NH2 22223 
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7| K…wÎg wmé ev †iqb wk‡í A¨v‡gvwbqv e¨eüZ nq| 

8| A¨vRvBW bvgK we‡ùviK `ªe¨ •Zix‡Z A¨v‡gvwbqv e¨eüZ nq| 

1.9.0  bvB‡Uªv‡R‡bi Aw·GwmWmg~n (Oxyacids of Nitrogen) 
 mviwY-1.9 G bvB‡Uªv‡R‡bi  Aw· GwmW¸‡jvi bvg ms‡KZ I MVb †`Lv‡bv n‡q‡Q| 

[ mviwY-1.9t bvB‡Uªv‡R‡bi Aw·GwmW ] 

Aw·GwmW ms‡KZ MVb(Structure) 

1| bvBUªvm GwmW HNO2 
  

2| bvBwUªK GwmW HNO3 

  

1.9.1 bvBUªvm GwmW (HNO2)  

cÖ¯‧wZ t  5
0
C ZvcgvÎvi wb‡P †mvwWqvg bvBUªvB‡Wi mv‡_ nvB‡Wªv‡K¬vwiK GwmW †hvM Ki‡j bvBUªvm GwmW •Zix nq|  

               NaNO2(s) +HCl(aq) → HNO2(aq) + NaCl(aq) 

mivmwi N2O3 M¨vm‡K cvwb‡Z `ªexf~Z Ki‡j bvBUªvm GwmW •Zix nq| GRb¨ N2O3 †K Õ bvBUªvm Gb&nvBWªvBWÕ e‡j| 

                     N2O3(g) + H2O(l)  → 2HNO2(aq)          

ag ©t  bvBUªvm GwmW GKwU A¯ vqx GwmW| Kÿ ZvcgvÎvq Mvp bvBUªvm GwmW we‡qvwRZ n‡q HNO3 , NO I H2O G 

cwibZ nq| 

3HNO2(aq)   HNO3(aq) +2NO(g) + H2O(l)   

 

1.9.2 bvBwUªK GwmW (HNO3)  
 Avj&K¨vwgMY ZLbKvi w`‡b e¨eüZ Zijmg~‡ni g‡a¨ bvBwUªK GwmW Lye mwµq e‡j G‡K ‘aqua fortis’ Z_v 

Ôkw³kvjx cvwbÕ bv‡g AewnZ Ki‡Zb| Aóg kZvãx‡Z Avie weÁvbx Rvwei Be‡b nvBqvb ‡mviv(NaNO3) `ªeY‡K 

cvZb K‡i bvBwUªK GwmW •Zix K‡ib|  

1.9.2.1  bvBwUªK Gwm†Wi Abyi MVb t 

 

      

 

 

 

 1.9.2.2  bvBwUªK Gwm†Wi cixÿvMvi cÖ¯‧wZ  

 cixÿvMv‡i KNO3 ev,  NaNO3†K  eKh‡š¿ wb‡q Gi mv‡_ Mvp H2SO4 hy³ K‡i cvZb K‡i bvBwUªK GwmW •Zix 

Kiv nq|   

NaNO3(s) + H2SO4(conc)  
C2500

NaHSO4(s) + HNO3(g) 

  

1.9.2.3  bvBwUªK Gwm†Wi wk‡ívrcv`b ev evwbwR¨K Drcv`b  

eZ©gv‡b cÖvq mKj wkí KviLvbvq Rvg©vb K¨vwg÷ DBj‡ng AmIqvì (Wilhelm Ostwald) Gi  A¨v‡gvwbqv RviY 

c×wZ‡Z bvBwUªK Gwm‡Wi evwbwR¨K Drcv`b  Kiv nq| c~‡e© evK©j¨vÛ AvBW D™¢vweZ •e`y¨wZK AvK© c×wZ‡Z bvBwUªK 

GwmW •Zix Kiv n‡Zv| we`y¨‡Zi DP g~‡j¨i Kvi‡Y •e`y¨wZK AvK© c×wZ GKwU AjvfRbK c×wZ|  

1.9.2.4  AmIqvì ev  A¨v‡gvwbqv RviY c×wZ‡Z bvBwUªK Gwm‡Wi evwbwR¨K Drcv`b   

KuvPvgvj t    (1) A¨v‡gvwbqv M¨vm    (2) aywjevwj I Kve©b WvB A·vBW gy³ evq~   I   (3) g„`y cvwb | 

g~jbxwZ t  wkí KviLvbvq  †nevi c×wZ‡Z Drcvw`Z weï× A¨v‡gvwbqv M¨vm†K 900
0
C ZvcgvÎvq cøvjvwUbvg-‡ivwWqvg 

msKi(Pt-90% + Rh-10%) cÖfve‡Ki Dcw  ̄wZ‡Z evq~i Aw·‡Rb Øviv RvwiZ K‡i NO M¨vm •Zix Kiv nq| Drcbœ 

NO M¨vm I AcwiewZ©Z evq~i wgkªY‡K 50
0
C ZvcgvÎvq kxZj Ki‡j NO M¨vm evq~i Aw·‡Rb Øviv RvwiZ n‡q 

NO2 M¨v†m cwibZ nq| AZci, NO2 M¨vm†K cvwb‡Z †kvlY Kiv‡bv nq| d‡j bvBwUªK GwmW I NO M¨vm •Zix 

nq| NO M¨vm†K cybivq e¨env‡ii Rb¨ RviY Í̄‡¤¢  †cÖiY Kiv nq| 

 

                 

≡ 

http://en.wikipedia.org/wiki/Aqua_fortis
http://en.wikipedia.org/wiki/Wilhelm_Ostwald
http://en.wikipedia.org/wiki/File:Nitric-acid-3D-balls-B.png
http://en.wikipedia.org/wiki/File:Nitric-acid-resonance-A.png
http://en.wikipedia.org/wiki/File:Nitric-acid-resonance-A.png
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3NO2(g) + H2O(l) → 2HNO3(aq) + NO(g)  

G‡ÿ‡Î, e¨eüZ NH3 M¨v‡mi m¤ú~Y© Rvi‡Yi Rb¨ AwZwi³ cwigv‡b evq~ (AvqZb wnmv‡e NH3 M¨v‡mi  9 ¸b evq~) 

e¨envi Kiv nq Ges NH3 M¨v‡mi Rvi‡Y Drcbœ NO M¨vm I AcwiewZ©Z evq~i wgkªY†K `ªæZ mwi‡q  50
0
C ZvcgvÎvq 

kxZj Ki‡j Drcbœ H2O ev®ú Zijxf~Z n‡q wgkªY †_‡K c„_K nq| 

c×wZi eY©bv t ky®‥ evq~‡K Zvc-wewbgqKvix(Heat-exchanger)Gi ga¨ w`‡q Pvjbv K‡i c~e©Zß K‡i 4-10 evq~ Pv‡c 

evq~ QvKbxi ga¨ w`‡q Pvjbv K‡i aywjevwj gy³ Kiv nq| ‡nevi c×wZ‡Z ‣ZixK…Z 1-AvqZb weï× A¨v‡gvwbqv M¨v‡mi 

mv‡_ 9-AvqZb c~e©Zß I  aywj evwjgy³ evq~ wgwkªZ K‡i A¨vjywgwbqvg avZy wbwg©Z wmwjÛvi AvK…wZi wewµqv 

cÖ‡Kv‡ô(Reactor) Pvjbv Kiv nq| wewµqv cÖ‡Kv‡ô K‡qK mvwi c øvwUbvg-‡ivwWqvg msKi wbwg©Z Zvi Rvwj 

Avbyf~wgKfv‡e mvRv‡bv _v‡K| wewµqv cÖ‡Kvô wU‡K •e ỳ¨wZK K‡q‡ji mvnv‡h¨ 800 - 900
0
C ZvcgvÎvq DËß ivLv 

nq| GLv‡b NH3 evq~i Aw·‡Rb Øviv cÖvq m¤ú~Y©iƒ‡c  RvwiZ n‡q NO M¨vm •Zix K‡i| Drcbœ NO M¨vm I  

AcwiewZ©Z evq~i wgkªY†K wewµqv cÖ‡Kvô Dci w`K †_‡K `ªæZ mwi‡q  Zvc-wewbgqKvix Gi ga¨ w`‡q Pvjbv K‡i RviY 

Í̄‡¤¢ wb‡q hvIqv nq| Zvc-wewbgqKvix cÖ‡Kv‡ôi ga¨ w`‡q DËß wgkªY cÖevwnZ nIqvi mg‡q Zvc eR©‡bi gva¨‡g 

e¨eüZ evq~‡K c~e© Zß K‡i 50
0
C ZvcgvÎvq  kxZj nq| RviY ¯Í‡¤¢ Drcbœ M¨vm wgkªY nUvr m¤cÖmvwiZ n‡q Av‡iv 

kxZj nq | d‡j wgkª‡Y we`¨gvb H2O ev®ú Zijxf~Z n‡q wgkªY †_‡K c„_K nq Ges NO M¨vm AcwiewZ©Z evq~i 

Aw·‡Rb Øviv RvwiZ n‡q NO2 M¨v‡m cwibZ nq| RviY ¯Í¤¢ n‡Z NO2  †KvqvR© MÖv‡fjc~Y©  ‡kvlY UvIqv‡ii wbP w`K 

†_‡K Pvjbv Kiv nq Ges GKB mg‡q †kvlY UvIqv‡ii P~ov †_‡K Sb©vi gva¨‡g myÿè cvwbi aviv cÖevwnZ Kiv nq| 

GLv‡b NO2 M¨vm cvwb‡Z †kvwlZ n‡q HNO3 I NO M¨v‡m cwibZ nq|  NO M¨vm†K   cybivq e¨env‡ii Rb¨ RviY 

Í̄‡¤¢  †cÖiY Kiv nq| 

 

 

 

 

 

 

 

 

 

we‡kvab t ‡kvlY UvIqv‡ii Zjv †_‡K jNy HNO3  GwmW†K msMÖn K‡i AvswkK cvZb Ki‡j 68%HNO3  I 

32%H2O Gi mgùzUb wgkªY •Zix nq| D³ mgù yUb wgkªY‡K P2O5 mn‡hv‡M cvZb Ki‡j weï× HNO3 GwmW 

cvIqv hvq| 

 

1.9.2.5  wewfbœ cÖKvi bvBwUªK GwmW 

evRv‡i mvavibZ 4 ai‡Yi bvBwUªK GwmW cvIqv hvq| h_v- 

1| evwbwR¨K ev mvaviY bvBwUªK GwmW t GwU 68%HNO3  I 32%H2O Gi mgùzUb wgkªY | Gi Av:¸iæZ¡ 

1.41 ; NbgvÎv : 15M Ges ùzUbvsK 120.5 
0
C | 

2| Mvp bvBwUªK GwmW t 98%HNO3 hvi Av:¸iæZ¡  1.5  I NbgvÎv 22M  Zv‡K Mvp bvBwUªK GwmW e‡j 

aiv nq| 

3| aygvqgvb bvBwUªK GwmW t 100% weï× bvBwUªK GwmW GKwU eY©nxb Zij| Gi wKQz Ask Kÿ ZvcgvÎvq 

we‡qvwRZ n‡q ev`vgx e‡Y©i NO2 M¨vm •Zix K‡i| NO2 M¨vmhy³ jvj‡P ev`vgx e‡Y©i bvBwUªK GwmWÕB 

4NH3(g) + 5O2(air)  
        

  4NO(g) + 6H2O(g) 
Pt-Rh 

9000C 

 4NO(g) + 5O2(air)  
        

 4NO2(g)  500C 

 

 

evq~ 

H2O 

NO 

ZvcwewbgqK 

c~e©Zß evq~ 
NH3  

R
vi

Y
 ¯

—
¤
¢ 

‡k
vl

Y
 ¯

—
¤
¢ 

 

evq~ QvKbx 

[ wPÎ t 1.7 AmIqvì c×wZ‡Z bvBwUªK Gwm‡Wi wk‡ívrcv`‡bi cÖevn wPÎ ] 

wewµqv 

cÖ‡Kvô 

 

 

Pt-Rh 

900
0
C

 

5
0

0
C

  

 

 
HNO3 

†k
vl

Y
 U

vI
q
vi
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n‡jv aygvqgvb ev wdDwgs bvBwUªK GwmW|  aygvqgvb  bvBwUªK Gwm†Wi NbgvÎv 16M| GwU kw³kvjx RviK 

wgkªY wnmv‡e e¨eüZ nq| 

               4HNO3(l)  2H2O(g) + 4NO2(g) + O2(g) (27
0
C)       

1.9.2.6 bvBwUªK Gwm‡Wi ag©  

weï× bvBwUªK GwmW GKwU eY©nxb Zij| G‡K -42 °C ZvcgvÎvq kxZj Ki‡j KwVb Ae¯ v jvf K‡i| Gi ùzUbvsK 

83 °C|  bvBwUªK GwmW GKwU Zxeª GwmW(Strong acid)( pKa= −1.4) Ges RviYag©x c`v_©(Oxidizing 

reagent)| bvBwUªK GwmW Zxeª GwmW, Zxeª RviK, bvB‡UªwUs weKviK I wewfbœ avZzi `ªveK wnvmv‡e wµqv K‡i|  wb‡gœ 

Gi GwmW ag© I RviY ag© m¤ú‡K© cÖgvbvw` I e¨vL¨v †`qv n‡jv| 

1.9.2.7 bvBwUªK Gwm‡Wi GwmW ev A¤ ø ag©  

bvBwUªK GwmW Rjxq `ªe‡Y cÖvq m¤ú~Y©iƒ‡c(0.1 M NbgvÎvq  93% we‡qvwRZ nq ) AvqwbZ n‡q H
+ 

Avqb cÖ`vb K‡i 

; ZvB GwU bxj wjUgvm‡K jvj K‡i| 

 

               HNO3(aq)  H
+
(aq)  + NO3

-
(aq)  ;   

               H
+
(aq) + bxj wjUgvm → jvj wjUgvm 

Avevi, bvBwUªK GwmW ÿv‡ii gv‡_ wewµqv K‡i jeY I cvwb Drcbœ K‡i| 

         ‡hgb :  HNO3(aq) + NaOH(aq) → NaCl(aq)  + H2O(l)   

bvBwUªK Gwm‡Wi D³ ag©¸‡jv cÖgvb K‡i GwU GKwU GwmW ev A¤ ø| 

1.9.2.8 bvBwUªK Gwm‡Wi RviY ag©    

‡h †Kvb NbgvÎvi bvBwUªK GwmW RviKiƒ‡c wµqv K‡i| wewfbœ ZvcgvÎv I NbgvÎvq bvBwUªK GwmW wewfbœfv‡e RviY 

wµqv m¤úbœ K‡i| †hgb: 

 

 

 

 

 

(K) VvÛv I Mvp bvBwUªK Gwm†Wi RviY wµqv t  

 VvÛv I Mvp bvBwUªK GwmW Zn, Fe, Mg, Al, Cu  BZ¨vw` avZz‡K RvwiZ K‡i bvB‡UªU je‡Y cwibZ K‡i Ges 

cvkvcvwk Gme avZz Øviv wb‡R weRvwiZ n‡q NO2 M¨v‡m cwibZ nq| 

 

            M(s) + 4HNO3(Mvp) → M(NO3)2(aq) + 2NO2(g) + 2H2O (l)     [ M=Zn, Fe, Mg, Cu  ] 

‡hgb:     Zn(s) + 4HNO3(Mvp) →  Zn(NO3)2(aq) + 2NO2(g) + 2H2O(l)   

 Cu(s) + 4HNO3(Mvp)  → Cu(NO3)2(aq) + 2NO2(g) + 2H2O(l)   
 

‡K․kj t            2HNO3(Mvp) → 2NO2(g) + H2O(l)  +  [O]     

                      M(s) +2HNO3(Mvp) → M(NO3)2(aq) + 2[H] 

                        2[H] + [O]  →  H2O(l)                                                              

       bxU wewµqv: M(s) + 4HNO3(Mvp) → M(NO3)2(aq) + 2NO2(g) + 2H2O(l)  

 

Cu  mwµqZv wmwi‡R nvB‡Wªv‡R‡bi wb‡P Ae¯ vb K‡i e‡j GwU HNO3 †_‡K Zn, Fe, Mg Gi Abyiƒc nvB‡Wªv‡Rb‡K 

cÖwZ  ̄wcZ Ki‡Z cv‡i bv | ZvB Cu Gi †ÿ‡Î wewµqvwUi †K․kj wKQzUv wfbœ| 

Cu Gi †ÿ‡Î wewµqvwUi †K․kj t 

                 2HNO3(Mvp) → 2NO2(g) + H2O(l) + [O]     

                  Cu(s) + [O] → CuO(s)  

                  CuO(s) + 2HNO3(Mvp)   → Cu(NO)2(aq) + H2O(l)    

 

[ M= Zn, Fe, Mg ] 
 

                       →  2NO2+ H2O + [O]      [ VvÛv I Mvp Ae¯ v ] 

   2HNO3            → 2NO+ H2O + 3[O]      [ VvÛv I  ga¨g Mvp Ae¯ v ] 

                       → N2O+ H2O + 4[O]       [ VvÛv I jNy  Ae¯ v ] 



29 

MÖæc-V I VI Gi †g․jmg~‡ni 

  bxU wewµqv: Cu(s) + 4HNO3(Mvp) → Cu(NO)2(aq) + 2NO2(g) + 2H2O(l)  
 

(L) VvÛv I ga¨g Mvp bvBwUªK Gwm†Wi RviYwµqv t  

 VvÛv I  ga¨g Mvp bvBwUªK GwmW Zn, Fe, Mg, Al, Cu  BZ¨vw` avZz‡K RvwiZ K‡i bvB‡UªU je‡Y cwibZ K‡i Ges 

cvkvcvwk Gme avZz Øviv wb‡R weRvwiZ n‡q NO M¨v‡m cwibZ nq| 

 

          3M(s) + 8HNO3(aq) → 3M(NO3)2(aq) + 2NO(g) + 4H2O (l)    [ M = Zn, Fe, Mg, Cu  ] 
 

‡hgb:     3Zn(s) + 8HNO3(aq) →  3Zn(NO3)2(aq) + 2NO(g) + 4H2O(l)   

 3Cu(s) + 8HNO3(aq)  → 3Cu(NO3)2(aq) + 2NO(g) + 4H2O(l)   
 

‡K․kj t            2HNO3(aq) → 2NO(g) + H2O(l)  +  3[O]     

                      M(s) +2HNO3(aq) → M(NO3)2(aq) + 2[H]..........3 

                       2[H] + [O]  →  H2O(l) ..........................................3                                                         

       bxU wewµqv: 3M(s) + 8HNO3(aq) → 3M(NO3)2(aq) + 2NO(g) + 4H2O(l)   

 

Cu Gi †ÿ‡Î wewµqvwUi †K․kj t 

                 2HNO3(Mvp)) → 2NO(g) + H2O(l) + 3[O]     

                  Cu(s) + [O] → CuO(s) ......................................................3    

                  CuO(s) + 2HNO3(Mvp))   → Cu(NO)2(aq) + H2O(l) ..........3     

bxU wewµqv: 3Cu(s) + 8HNO3(Mvp)) → 3Cu(NO)2(aq) + 2NO(g) + 4H2O(l)     

 

(M) VvÛv I jNy bvBUªK Gwm†Wi RviYwµqv t   

VvÛv I jNy bvBUªK GwmW Zn, Fe, Mg, Al, Cu  BZ¨vw` avZz‡K RvwiZ K‡i bvB‡UªU je‡Y cwibZ K‡i Ges 

cvkvcvwk Gme avZz Øviv wb‡R weRvwiZ n‡q N2O M¨v‡m cwibZ nq | 

 

    4M(s) + 10HNO3(dilute) → 4M(NO3)2(aq) + N2O(g) + 5H2O(l)   [ M = Zn, Fe, Mg, Cu  ] 
 

‡hgb:     4Zn(s) + 10HNO3(aq) →  4Zn(NO3)2(aq) + N2O(g) + 5H2O(l)   

 4Cu(s) + 10HNO3(aq)  → 4Cu(NO3)2(aq) + N2O(g) + 5H2O(l)   

‡K․kj t            2HNO3(aq) → N2O(g) + H2O(l)  +  4[O]     

                      M(s) +2HNO3(aq) → M(NO3)2(aq) + 2[H]..........4 

                       2[H] + [O]  →  H2O(l) ..........................................4                                                         

       bxU wewµqv: 4M(s) + 10HNO3(aq) → 4M(NO3)2(aq) + N2O(g) + 5H2O(l)   
 

Cu Gi †ÿ‡Î wewµqvwUi †K․kj t 

                 2HNO3(Mvp) → 2N2O (g) + H2O(l) + 4[O]     

                  Cu(s) + [O] → CuO(s) ......................................................4    

                  CuO(s) + 2HNO3(Mvp))   → Cu(NO)2(aq) + H2O(l) ..........4     

bxU wewµqv: 4Cu(s) + 10HNO3(aq)  → 4Cu(NO3)2(aq) + N2O(g) + 5H2O(l)   
 

(N) bvBwUªK Gwm†Wi K‡qKwU we‡kl RviY wewµqv t   

(1) bvBwUªK GwmW ev®ú I Kcv‡ii wewµqv t  DËß Kcvi Pz‡Y©i Dci w`‡q bvBwUªK GwmW ev®ú Pvjbv Ki‡j  bvBwUªK 

GwmW Kcvi‡K RvwiZ K‡i wKDwcÖK A·vB‡W cwibZ K‡i Ges bvBwUªK GwmW wb‡R Kcvi Øviv weRvwiZ n‡q 

bvB‡Uªv‡R‡b cwibZ nq | 

                   HNO3(vap) → 2NO2(g) + H2O(l) + [O]     

                    Cu(s) + 2NO2(g) + [O] → 5CuO(s) + N2                    

 

[ M= Zn, Fe, Mg ] 
 

 

[ M= Zn, Fe, Mg ] 
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        bxU wewµqv: 5Cu(s) + 2HNO3(vap)  → 5CuO(s) + N2(g) + H2O(l)   

 

(2) bvBwUªK GwmW I AavZzi wewµqv t  

AavZe †g․j †hgb : S, P,C, I2 BZ¨vw`‡K Mvp HNO3 RvwiZ K‡i m‡e©vP RviYve  ̄vi Aw· Gwm‡W cwibZ K‡i|   

       2HNO3(conc.) → 2NO2(g) + H2O(l) + [O]  .................3   

         S(s) + 3[O] → SO3(g)                    

         SO3(g) + H2O(l) → H2SO4(aq)   

     bxU wewµqv: S(s) + 6HNO3(conc.) → H2SO4(aq) + 6NO2(g)  + 2H2O(l)                

2HNO3(conc.) → 2NO2(g) + H2O(l) + [O]  .................5     

         2P(s) + 5[O] → P2O5(l)                    

         P2O5(l) + 3H2O(l) → 2H3PO4(aq)   

     bxU wewµqv: 2P(s) + 10HNO3(conc.) → 2H3PO4(aq) + 10NO2(g)  + 2H2O(l)                

                ev,   P(s)  + 5HNO3(conc.)   → H3PO4(aq)   + 5NO2(g)   + H2O(l)                
 

2HNO3(conc.) → 2NO2(g) + H2O(l) + [O]  .................5     

         I2(s) + 5[O] → I2O5(l)                    

         I2O5(l) + H2O(l) → 2HIO3(aq)   

     bxU wewµqv:  I2(s) + 10HNO3(conc.) → 2HIO3(aq) + 10NO2(g) + 4H2O(l)             
 

1.9.2.9 bvB‡UªwUs weKviK wnmv‡e bvBwUªK GwmW  

‡h me weKviK †Kvb †h․‡M bvB‡Uªvwbqvg (NO2) g~jKwU cÖwZ  ̄vwcZ K‡i Zv‡`i‡K bvB‡UªwUs weKviK e‡j| bvBwUªK 

GwmW DËg bvB‡UªwUs weKviK| †hgb: 

(1) †K¬v‡ivdig‡K bvBwUªK GwmW mn†hv‡M DËß Ki‡j HNO3 †K¬v‡ivdi†gi `H’ -cigvbywU‡K bvB‡Uªvwbqvg g~jK Øviv 

cÖwZ  ̄vwcZ K‡i ; d‡j bvB‡Uªv †K¬v‡ivdig ev †K¬v‡iv wcKwib(Kuv`y‡b M¨vm) •Zix nq| 

  Cl3C-H + HO-NO2 


 Cl3C-NO2 + H2O  
                                                      ( †K¬v‡ivwcKwib/Kuv`y‡b M¨vm)  

(2) 30
0
C ZvcgvÎvq †ebwRb‡K Mvp H2SO4 Gi Dcw  ̄wZ‡Z Mvp HNO3 bvB‡Uªkb Ki‡j bvB‡Uªv ‡ebwRb •Zix nq|              

  C6H6 + HO-NO2   42SOH
 C6H5-NO2 + H2O  

1.9.2.10 ª̀veK wnmv‡e bvBwUªK GwmW Ges ivR¤ø (Aqua Regia) 
Mvp I Zß bvBwUªK GwmW GKwU kw³kvjx `ªveK| GRb¨ ga¨hy‡M Avie weÁvbxMY bvBwUªK GwmW‡K ÒA¨v‡Kvqv 

diwUm(kw³kvjx cvwb)Ó bvgKiY K‡i wQ‡jb| wewfbœ avZz `ªexf~Z Ki‡Z bvBwUªK GwmW e¨eüZ nq| Z‡e  wKQz 

AwfRvZ avZz †hgb: Au,Pt,Ag BZ¨vw` Mvp ev Zß bvBwUªK Gwm‡Wi †KvbwU‡ZB `ªexf~Z nq bv| imvqbwe`MY Gme 

AwfRvZ avZz‡K `ªexf~Z Kivi Rb¨ bvBwUªK Gwm‡Wi mv‡_ 1 t 3 †gvj Abycv‡Z nvB‡Wªv‡K¬vwiK GwmW wgwk‡q GKwU Zxeª 

RviK wgkªY •Zix K‡ib| Mvp bvBwUªK GwmW I Mvp nvB‡Wªv‡K¬vwiK Gwm‡Wi 1 t 3 †gvj AbycvZ wgkªYÕB n‡jv ÔivR¤ ø ev 

A¨v‡Kvqv †iwRqvÕ | ivR¤ø GKwU Zxeª RviK wgkªY| ivR¤ø†K Mig Ki‡j Gi HNO3 , HCl RvwiZ K‡i G †_‡K 

cvigvbweK †K¬vwiY wegy³ K‡i | GB cvigvbweK †K¬vwiY AwfRvZ avZzi mv‡_ wewµqv K‡i Mvp HCl G `ªeYxq avZz 

†K¬vivB‡W cwibZ K‡i| 

                         HNO3  +  3HCl → NOCl  + 2H2O + 2[Cl] 
                              (1mol)          (3mol) 

                        AwfRvZ avZz + [Cl]→ HCl G `ªeYxq avZz †K¬vivBW 

(K) ¯^Y© ev †Mv‡ìi ivR‡¤ ø `ªexf~Z nIqvi e¨vL¨v t ¯^Y©‡K ivR‡¤ ø wb‡q Zvc w`‡j ¯^Y© cÖ_‡g HNO3 KZ…K HCl Gi 

Rvi‡Y Drcbœ cvigvbweK †K¬vwi‡Yi mv‡_ wewµqv K‡i AwiK †K¬vivBW(AuCl3) •Zix K‡i| AZci AuCl3 AwZwi³ 

HCl Gi mv‡_ wewµqv K‡i  `ªeYxq ‡K¬v‡ivAwiK GwmW MVb K‡i| d‡j ¯^Y© ivR‡¤ø `ªexf~Z nq| `ªexf~Z ¯^‡Y©i wgkªY‡K 

Kw÷K †mvWv ‡hv‡M ÿvixq Ki‡j cyivq ¯̂Y© wgkªY †_‡K c„_K nq| 

wewµqv t                HNO3 +3HCl → NOCl  + 2H2O + 2[Cl] 

                          Au + 3[Cl] → AuCl3 

30
0
C 

+ 
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                          AuCl3 + HCl → HAuCl4(‡K¬v‡iv AwiK GwmW ) 

(L) cøvwUbv‡gi ivR‡¤ø `ªexf~Z nIqvi e¨vL¨v t cøvwUbg avZz‡K ivR‡¤ø  wb‡q Zvc w`‡j c øvwUbvg cÖ_‡g HNO3 KZ…K 

HCl Gi Rvi‡Y Drcbœ cvigvbweK †K¬vwi‡Yi mv‡_ wewµqv K‡i c øvwUwbK †K¬vivBW(PtCl4) •Zix K‡i| AZci, PtCl4 

AwZwi³ HCl Gi mv‡_ wewµqv K‡i  `ªeYxq ‡K¬v‡ivc øvwUwbK GwmW MVb K‡i| d‡j c øvwUbvg ivR‡¤ø `ªexf~Z nq|  

wewµqv t               HNO3 +3HCl → NOCl  + 2H2O + 2[Cl] 

                         Pt + 3[Cl] → PtCl4 

                          PtCl4 + 2HCl → H2PtCl6(‡K¬v‡iv c øvwUwbK GwmW ) 

 

1.9.3  wkí‡ÿ‡Î bvBwUªK Gwm‡Wi e¨envi  

wewfbœ ivmvqwbK wkí KviLvbvq bvBwUªK Gwm‡Wi e¨vcK e¨envi i‡q‡Q| wb‡gœ bvBwUªK Gwm‡Wi K‡qKwU ¸iæZ¡c~Y© 

e¨envi D‡jøL Kiv n‡jv| 

1| UªvB bvB‡Uªv UjyBb(TNT), UªvB bvB‡Uªv †ebwRb(TNB), bvB‡Uªv wMømvwib, bvB‡Uªv †mjy‡jvR BZ¨vw` we‡ùviK 

c`v_© •Zix Ki‡Z bvB‡UªwUs weKviK wnmv‡e bvBwUªK GwmW e¨eüZ nq| 

2| wUqvi M¨vm, †mvwWqvg bvB‡UªU, A¨v‡gvwbqvg bvB‡UªU BZ¨vw` ivmvqwbK `ªe¨ •Zix‡Z bvBwUªK GwmW e¨eüZ nq| 

3| Ry‡qjvix wk‡í ¯^‡Y©i we‡kva‡b ev LuvwU ¯^‡Y©i mv‡_ cÖ‡qvRbxq cwigv‡b Lv` wgkv‡bvi Kv‡R ivR¤ ø wnmv‡e bvBwUªK 

GwmW e¨eüZ nq| 

4| K…wÎg wmé , is I †mjyj‡qW •Zix‡Z bvBwUªK GwmW e¨eüZ nq| 

5| ‡e&ªvÄ, eªvm BZ¨vw` avZz msK‡ii Dci wewfbœ b·v •Zixi Kv‡R bvBwUªK GwmW e¨eüZ nq| 

 

1.9.4 bvBUªvBU I bvB‡UªU Avq‡bi ¸iæZ¡c~Y© wewµqvmg~n  

 

1.9.4.1 bvBUªvBU Avq‡bi wewµqvmg~n t bvBUªvBU Avqb g~jZ bvBUªvm GwmW I bvBUªvBU jeYmg~‡n we`¨gvb 

_v‡K| `ªe‡Y Gme †h․‡Mi ivmvqwbK wewµqv 


2NO  Avqb Øviv wbqwš¿Z nq|  

ÿvi avZzi bvB‡UªU jeYmg~n‡K DËv‡c we‡qvwRZ Ki‡j  ¯ vqx  bvBUªvBU jeY •Zix nq|  

   †hgb:  NaNO3(s) 


 NaNO2(s) + O2(g) 

bvBUªvBU Avqb GKwU A¯ vqx Avqb ; ZvB ª̀e‡Y Gi NbgvÎv e„w× †c‡j ev 5
0
C ZvcgvÎvi Gi Dc‡ii ZvcgvÎvq  GwU 

we‡qvwRZ n‡q 


3NO  Avqb  I NO M¨v‡m cwibZ nq| 

          3 

2NO (aq) +2H
+
(aq)  

3NO (aq) +2NO(g) + H2O(l)    

†hgb:   3HNO2(aq)   HNO3(aq) +2NO(g) + H2O(l)   
 

5
0
C ZvcgvÎvi wb‡P  bvBUªvBW je‡Yi Rjxq `ªe‡Y nvB‡Wªv‡K¬vwiK GwmW †hvM Ki‡j 



2NO  Avq†bi mv‡_ H
+
 Avqb 

hy³ n‡q bvBUªvm GwmW •Zix nq|  

                  


2NO (aq)  + HCl(aq) → HNO2(aq) + NaCl(aq) 

           †hgb :  NaNO2(aq)  + HCl(aq) → HNO2(aq) + NaCl(aq) 

0-5 
0
C ZvcgvÎvq  LwbR Gwm‡Wi Dcw  ̄wZ‡Z bvBUªvm GwmW A¨vwgb(–NH2 ) g~jK‡K  Wvqv‡Rvwbqvg(



 NN) 

g~j‡K cwibZ K‡i|  

          C6H5-NH2 + H
+
 → C6H5 -



N H3 (wdbvBj A¨v‡gvwbqvg Avqb) 

                    C6H5-


N H3  + HO-N=O  →  C6H5-


N N   +  2H2O 
                                                     (wdbvBj Wvqv‡Rvwbqvg Avqb) 

 

 ‡hgb:  C6H5-NH2 + HCl + HNO2  
 C50 0

 C6H5-


N 2Cl
-
   +  2H2O 
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1.9.4.2 bvB‡UªU Avq‡bi wewµqvmg~n  

bvB†UªU Avqb cÖavbZ bvBwUªK GwmW I bvB†UªU jeYmg~‡n we`¨gvb _v‡K| `ªe‡Y Gme †h․‡Mi ivmvqwbK wewµqv 


3NO  

Avqb Øviv wbqwš¿Z nq|  

 



3NO  Avq‡bi MVb t                                                                                          

 

 

NO2  M¨vm‡K Aw·‡Rb wgwkªZ cvwb‡Z `ªexf~Z Ki‡j ev  N2O5 †K cvwb‡Z ª̀exf~Z Ki‡j bvBwUªK GwmW •Zix nq| 

 4NO2(g) + 2H2O(l) +O2g→ 4HNO3(aq)  ;  N2O5(l) + H2O(l)→ 2HNO3(aq) 

bvBwUªK Gwm‡Wi mv‡_ avZzz, avZz A·vBW ev avZz Kve©‡b‡Ui wewµqv Øviv bvB‡UªU jeY •Zix nq| †hgb:  

Cu(s) + 4HNO3(aq)  → Cu(NO3)2(aq) + 2NO2(g) + 2H2O(l)   

FeO(s) + 2HNO3(aq)  → Fe(NO3)2(aq) + 2H2O(l)   

CaCO3(s) + 2HNO3(aq)  → Ca(NO3)2(aq) + 2H2O(l) + CO2(g) 

 

‡mvwWqvg bvB‡UªU t  

†mvwWqvg bvB‡UªU wPwj mëwcUvi(Chile saltpeter) ev  †mvWv bvBUvi bv‡g cwiwPZ| Lwb †_‡K AvnwiZ Aweï× 

†mvwWqvg bvB‡UªU‡K K¨vwjwP (caliche) ejv nq| `wÿY Av‡gwiKvi wPwj†Z c„w_exi me‡P‡q eo K¨vwjwP Lwb i‡q‡Q| 

K¨vwjwP †_‡K †mvwWqvg bvB‡UªU, †mvwWqvg mvj‡dU I Av‡qvwWb wb®‥vlY Kiv nq|  wkí KviLvbvq †mvWv A¨v‡mi mv‡_ 

bvBwUªK Gwm‡Wi wewµqv NwU‡q †mvwWqvg bvB‡UªU •Zix Kiv nq| 

      Na2CO3(s) + 2HNO3(aq) → 2NaNO3(aq) + CO2(g) + H2O(l) 

†mvwWqg bvB‡UªU  bvB‡Uªv‡Rb mvi, Lv`¨ msiÿK, Mvb cvEWvi, KuvP,Gbv‡gj BZ¨vw` ‣Zix‡Z e¨eüZ nq| 

A¨v‡gvwbqvg bvB‡UªU t  Kÿ ZvcgvÎvq NH4NO3 GKwU mv`v `vbv`vi KwVb c`v_©| 

wkí KviLvbvq Mvp bvBwUªKGwm‡W A¨v‡gvwbqv M¨vm Pvjbv K‡i Zij A¨v‡gvwbqvg bvB‡UªU 

‣Zix Kiv nq| Zij A¨v‡gvwbqvg bvB‡UªU‡K wbhwš¿Z ZvcgvÎvq DËv‡c Mvp K‡i †¯cÖ 

K‡i kxZj Ki‡j `vbv`vi NH4NO3 cvIqv hvq|                    

         

           HNO3(aq) + NH3(g) → NH4NO3(aq)                                          [ A¨v‡gvwbqvg bvB‡UªU ] 

 

A¨v‡gvwbqvg bvB‡UªU Aw¯ wZkxj †hv․M|  AveiYhy³ `vbv`vi NH4NO3  K…wl †ÿ‡Î bvB‡Uªv‡Rb mvi, B‡cÖvfvBRW 

we‡ùviK, jvwds M¨vm BZ¨vw` ‣Zix‡Z e¨eüZ nq| 

 

bvB‡UªUmg~‡ni wewµqv t   

bvB‡UU jebmg~†ni mK‡jB cvwb‡Z `ªexf~Z n‡q bvB‡UªU Avqb †`q| 

(K) ÿviavZzi bvB‡UªUmg~n‡K DËß Ki‡j Giv Zvc we‡hvwRZ n‡q bvBUªvBU jeY I Aw·‡Rb M¨vm •Zix K‡i| 

            ‡hgb:  NaNO3(s) 


 NaNO2(s) + O2(g) 

 

(L) gvSvix ev Kg mwµq avZzi bvB‡UªUmg~n‡K DËß Ki‡j Giv Zvc we‡hvwRZ n‡q avZz A·vBW, bvB‡Uªv‡Rb 

WvBA·vBW I Aw·‡Rb M¨vm •Zix K‡i| ‡hgb:   

              2Cu(NO3)2 


 2CuO(s) + 4NO2(g) + O2(g)
 

               2Pb(NO3)2 


 2PbO(s) + 4NO2(g) + O2(g) 

(M) A¨v‡gvwbqvg bvB†UªU GKwU fv½bcÖeb †h․M | G‡K DËß Ki‡j Zv we‡hvwRZ n‡q bvBUªvm A·vBW I cvwb Drcbœ 

K‡i|       

    NH4NO3(s) 


 N2O(g) + 2H2O(g) 

 

 

 

http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/Nitrogen
http://en.wikipedia.org/wiki/File:Nitrate-ion-resonance-2D.png
http://en.wikipedia.org/wiki/File:Nitrate-ion-2D.png
http://en.wikipedia.org/wiki/File:Ammonium-nitrate-2D.png
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1.9.4.3 bvB‡UªU g~jK/Avqb mgv³KiY t 

(K) bvB‡UªU Avqb mbv³Ki‡Yi ï®‥ cixÿv t  bvB‡UªU jeY‡K Kcvi K~wP I Mvp 42SOH Gi mv‡_ Zvc w`‡j 

ev`vgx e‡Y©i NO2 M¨vm wbM©Z nq Ges wKDwcÖK bvB‡Uª‡Ui nvjKv bxj e‡Y©i `ªeY •Zix nq| 

 

3NO -jeY + Cu + H2SO4 


 2

4SO -jeY + Cu(NO3)2 + NO2 + H2O  

†hgb: †jW bvB‡Uª‡Ui mv‡_ Cu-K~wP I Mvp H2SO4 hy³ K‡i Zvc w`‡j ev`vgx e‡Y©i NO2 M¨vm wbM©Z nq Ges 

wKDwcÖK bvB‡Uª‡Ui nvjKvbxj e‡Y©i `ªeY •Zix nq| 

NaNO3(s)+Cu(s)+H2SO4(conc) 


NaHSO4(s) +Cu(NO3)2(aq) + NO2(g) + H2O(l) 

(L) bvB‡UªU Avqb mbv³Ki‡Yi wm³ cixÿv / `ªe‡Y bvB‡UªU Avqb mbv³KiY(ejq cixÿv) t 

GKwU cixÿvb‡j bvB‡UªU je‡Yi `ªeY wb‡q Gi mv‡_ wØ¸b cwigvb m`¨ cÖ ‧̄Z †divm mvj‡dU `ªeY †hvM K‡i fvjfv‡e  

wgwk‡q D³ wgkª‡Y Aci GKwU cixÿv bj n‡Z Mvp H2SO4 cixÿv 

b‡ji  Mv †e‡q Aí Aí K‡i ‡hvM Kiv n‡j `yB Zi‡ji ms‡hvM ¯ ‡j  

†c›Uv A¨vKzqv bvB‡Uªv‡mv †divmmvj‡d‡Ui ev`vgx ejq ev wis ‣Zix 

nq| 

2


3NO -jeY + H2SO4(conc) → 2

4SO -jeY  + 2HNO3 

6FeSO4+3H2SO4+2HNO3 →3Fe2(SO4)3 +2NO + 4H2O 

FeSO4(AwZwi³) + NO + 5H2O → [Fe(H2O)5NO]SO4 (†c›Uv A¨vKzqv bvB‡Uªv‡mv †divmmvj‡dU) 

                                                       ( ev`vgx ) 

ev`vgx ejq ev wis  •Zixi gva¨‡g  `ªe‡Y bvB‡UªU Avqb mbv³Ki‡Yi GB cixÿv‡K Ôejq cixÿvÕ (Ring Test) e‡j| 

dmdivm(Phosphorous) 
1.10.0  cwiwPwZ 

1674 mv‡j Rvg©b †Kwg÷ eªvÛ(Brand)dmdivm Avwe¯‥vi K‡ib Ges 1775 mv‡j divmx imvqbwe` j¨veqwm‡qi 

†g․jwUi bvg †`b dmdivm|  dmdivm bvgwU M ªxK kã Ôdm †d‡iv(phos phero)Õ Z_v ÔAv‡jv aviYKvixÕ n‡Z †bqv 

n‡‡q‡Q| †k¦Z dmdivm‡K evq~‡Z †i‡L w`‡j GwU R¡‡j Av‡jv Qovq e‡j Giƒc bvgKiY Kiv n‡q‡Q| 
1.10.1 dmdiv‡mi Drm  

dmdivm  †ek mwµq e‡j cÖK…wZ‡Z  G†K g~³ve¯ vq cvIqv hvq bv| cÖvYxi Aw  ̄ ev nv‡o K¨vjwmqvg dm‡dU(cÖvq 

60%) wnmv‡e dmdivm we`¨gvb _v‡K|  cÖK…wZ‡Z dmdivm‡K wb‡gœv³ LwbR wnmv‡e cvIqv hvq| 

1| dm‡dvivBU(Phosphorite)         : Ca3(PO4)2  

2| ‡d¬viA¨vcvUvBU(Fluorapatite )    : 3Ca3(PO4)2 .CaF2 

3| ‡K¬viA¨vcvUvBU(Chlorapatite)    : 3Ca3(PO4)2 .CaCl2 

 

1.10.2 dmdiv‡mi eûiƒcZv  

 dmdivm GKwU eûiƒcx †g․j | dmdiv‡mi iƒc‡f`¸jv n‡jv :  

(K) ‡k¦Z ev mv`v dmdivm  

(L) †jvwnZ ev jvj dmdivm   

(M)‡e¸bx dmdivm I 

(N) Kv‡jv dmdivm | 

 

†k¦Z dmdivm Kÿ ZvcgvÎvqB mZùzZ©fv‡e evq~  ̄  Aw·‡R‡bi mv‡_ wewµqv K‡i P4O6 MVb K‡i| 

 

          P4(s) + O2(g)   C025 P4O6(s) 
 

bvB‡Uªv‡Rb cigvYyi gZ dmdiv‡mi ewn:kw³¯ Í‡i p-AiweUvjmg~n Aa©c~Y© Ges mylg Ae¯ vq _vK‡jI  P-cigvYyi 

‡hvR¨Zv ¯ Íi 3q kw³ Í̄i(M-‣kj) nIqvq P-cigvYyi AvKvi N-cigvby  A‡cÿv A‡bKUv eo| 

 

ev`vgx ejq 

 [ wPÎ t 1.8 ejq cix¶v ] 

 

( 

3NO -jeY+FeSO4 `ªeY) 

(Mvp H2SO4) 

 

 



34 

MÖæc-V I VI Gi †g․jmg~‡ni 

 

                         15P→ [Ne] 01

z

1

y

1

x

2 d3p3p3p3s3                                                   [  †hvR¨Zv = 3 ] 

                            
                                                                  

 

                      

          15P
*
 → [Ne] 11

z

1

y

1

x

1 d3p3p3p3s3                                                     

 

 

                                        
 
[
   
P-cigvbyi ewn:kw³¯Í‡ii B‡jKUªb web¨vm ] 

 

         [ P4-AYyi PZz Í̄jKxq MVb                     ]           [ P-cigvYy      ] 
 

 

P-cigvYyi AvKvi eo nIqvi Kvi‡Y `ywU  dmdivm cigvYyi 
1

x

1

x p3p3  AiweUvjØ‡qi gyLvgywL Awaµg‡bi Øviv 

wmMgv(σ) eÜb MV‡bi ci Aewkó 
1

yp3  I 
1

zp3 AiweUvj¸‡jv ci¯úi cvwk¦©q Awaµgb NUv‡Z cv‡i bv| d‡j 

dmdivm bvB‡Uªv‡R‡bi gZ P≡P wÎ-eÜb MVb Ki‡Z cv‡i bv| G‡ÿ‡Î cÖ‡Z¨K P-cigvYy Zvi 3wU p3 AiweUv‡ji 

mv‡_ Aci 3wU P-cigvYyi p3 -AiweUv‡ji cÖvwš Íq Awaµgb NwU‡q 3wU σ-eÜb MV‡bi gva¨‡g  P4-AYy  MVb K‡i|   

P4-AYyi AvK…wZ mylg PZz Í̄jKxq ; G‡Z P-P-P eÜb †Kvb 60
0
 | P4 Aby†Z P-cigvYymg~n ci¯úi P-P GKK eÜ‡b 

hy³ _vKvq Ges P-P-P eÜb †Kv†bi cwigvb Kg nIqvq Kvi‡Y Gi eÜb¸‡jv‡Z AwaK  cxob(stress) we`¨gvb _v‡K| 

d‡j P4 AY y  A‡bKUv Aw  ̄wZkxj nq| †k¦Z dmdiv‡m P4 AY y¸‡jv ci¯úi cÖvq wewQbœ Ae¯ vq †_‡K ci¯úi `ye©j 

†fÛviIqvj ej Øviv Ave× _v‡K| GB Kvi‡Y †k¦Z dmdiv†m P-P eÜb we‡qvRb Gš vjwc(209kJmol-1) N2-AYy (N-

N eÜb we‡qvRb Gš vjwc 945kJmol-1) A‡cÿv †ek Kg nq Ges †k¦Z dmdivm †ek mwµq nq|  

Aciw`‡K, †jvwnZ I Kvj dmdivm n‡jv dmdiv‡mi ¯ vqx iƒc‡f`| MV‡bi w`K †_‡K †jvwnZ dmdivm n‡jv 

dmdiv‡mi GKwU DP cwjgvi(Pn)| 

 

 

           

         [  P- cigvby  ]                   [†k¦Z dmdiv‡m P4- Aby  ]                [ †jvwnZ dmdiv‡m Pn- Aby  ] 

 

†jvwnZ  I Kvj dmdiv‡m P-cigvYymg~n  ¯Íixf~Z MvVwbK web¨v‡m (Layer Structure) hy³ _v‡K e‡j G‡`i AvbweK 

KvVv‡gv‡Z P-P-P eÜb †Kvb 60
0 

A‡cÿv eo nq| d‡j G‡`i AYy‡Z eÜb¸‡jvi Dci cxo†bi gvb AbKUv  n«vm 

cvq| Í̄ixf~Z cwjgvi MVi I eÜb¸‡jvi Dci cxo†bi gvb Kg nIqvi Kvi‡Y †jvwnZ dmdivm Kg mwµq nq Ges 

Kvj dmdivm AZ¨š Í myw¯ Z I wbw®…q nq| 

                              

mv`v dmdivm                                                                               mv`v dmdivm AYy            

               

                                    jvj dmdivm                                                  jvj dmdivm Gi MVb            

 

 

 

  

 

600 

 

3d      

3p      

3s       

 

↑ 

↑ 

↑ 

↑ ↑ 

3d      

3p ↑
 

↑
 

↑
   

3s ↑↓
      

 

http://en.wikipedia.org/wiki/File:Wei%C3%9Fer_Phosphor.JPG
http://en.wikipedia.org/wiki/File:Wei%C3%9Fer_Phosphor.JPG
http://en.wikipedia.org/wiki/File:White_phosphrous_molecule.jpg
http://en.wikipedia.org/wiki/File:Tetraphosphorus-liquid-2D-dimensions.png
http://en.wikipedia.org/wiki/File:Phosphor_rot.jpg
http://en.wikipedia.org/wiki/File:%C4%8Cerven%C3%BD_fosfor2.gif
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1.10.3 dmdiv‡mi iƒc‡f`¸‡jvi cvi¯úwiK cwieZ©b ev iƒcvšÍi  

‡k¦Z dmdiv‡mi †jvwnZ dmdiv‡m iƒcvš Íi t 

 †k¦Z dmdivm‡K wbw®…q cwi‡e‡k †hgb: bvB‡Uªv‡Rb ev Kve©bWvB A·vBW M¨v‡m mvgvb¨ Av‡qvwWb cÖfve‡Ki 

Dcw  ̄wZ‡Z 250
0
C ZvcgvÎvq DËß  Ki‡j Gi AYy¸‡jv cwjgviKiY Ges ¯ Íixf~Z MvVwbK web¨v‡mi gva¨‡g ‡jvwnZ 

dmdivm MVb K‡i | 

                     †k¦Z dmdivm(P4)   22

0 N ,I ,C250
  ‡jvwnZ dmdivm(Pn) 

 

†jvwnZ dmdiv‡mi ‡k¦Z dmdiv‡m iƒcvš Íi t 

 †jvwnZ dmdivm‡K wbw®…q cwi‡e‡k †hgb: bvB‡Uªv‡Rb M¨v‡m 550
0
C ZvcgvÎvq DËß Ki‡j dmdivm ev®ú •Zix nq| 

Drcbœ dmdivm ev®ú‡K `ªæZ kxZj Ki‡j P4 AYy MV‡bi gva¨‡g †k¦Z dmdivm ‣Zix nq | 

 

                   ‡jvwnZ dmdivm(Pn)   2

0 N ,C550
  dmdivm(P)ev®ú                    

 †k¦Z dmdivm(P4) 

 

1.10.4 dmdivm wb®‥vlY 

Aw  ̄ f¯§  I dmdivBU  AvKwiK†K wmwjKv I †KvK Kve©‡bi mv‡_ wgwk‡q •e`y¨wZK Pzwj ø‡Z wb‡q 1200-1500
0
C 

ZvcgvÎvq DËß Ki‡j Kve©b weRvi‡Yi gva¨‡g  dmdivm •Zix nq| Pzwj øi wbM©g bj w`‡q dmdivm ev®ú I CO M¨vm 

wbM©Z nq| wbM©Z M¨vm wgkªY‡K `ªæZ kxZj Ki‡j †k¦Z dmdivm cvIqv hvq| 

 

               2Ca3(PO4)2 + 6SiO2  
C 1200 0

 6CaSiO3 + 2P2O5 

               2P2O5 + 10C 


  4P + 10CO 

 

1.10.5 dmdiv‡mi e¨envi 

dmdivm GKwU AwZ cÖ‡qvRbxq †g․j| Gi eûwe` e¨envi i‡q‡Q| wb‡gœ dmdiv‡mi K‡qKwU e¨envi D‡j øL Kiv n‡jv : 

1| wbivc` w`qvkjvB (g¨vP) •Zix wk‡í KvwVi gv_vi eviæ` I g¨v‡Pi `yÕcv‡ki Mv‡qi Nl©Y AveiY •Zixi Kv‡R 

‡jvwnZ dmdivm e¨eüZ nq| 

2| dmdi †e&ªvÄ(Zvgv-wUb-dmdivm msKi) •Zix‡Z dmdivm e¨eüZ nq| 

3| dmdwiK GwmW, dmdivm †c›Uv·vBW, dmdivm mvi(wU.Gm.wc ;  wW.G.wc BZ¨vw`) cÖ ‧̄wZ‡Z dmdivm 

e¨eüZ nq| 

1.10.6 dmdiv‡mi A·vBWmg~n 

dmdiv‡mi cÖavbZ 3wU myw¯ Z A·vBW i‡q‡Q | mviwY-1.10 G dmdiv‡mi A·vBW¸‡jvi bvg I ms‡KZ †`Lv‡bv 

n‡jv| 

[ mviwY-1.10 t  dmdiv‡mi A·vBW¸‡jvi bvg I ms‡KZ ] 

mvaviY bvg AvaywbK bvg AvbweK ms‡KZ  

1| dmdivm UªvB A·vBW dmdivm (III) A·vBW P2O3  ev,   P4O6   

2| dmdivm ‡UUªv A·vBW dmdivm (IV) A·vBW P2O4    ev ,  P4O8     

3| dmdivm ‡c›Uv A·vBW dmdivm (V) A·vBW P2O5  ev,  P5O10   

    `ª Z  

kxZjKiY 

http://en.wikipedia.org/wiki/File:PhosphorusAllotropes.svg
http://en.wikipedia.org/wiki/File:PhosphorusAllotropes.svg
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1.10.7 dmdivm UªvBA·vBW ev dmdivm(III)A·vBW 

dmdivm UªvB A·vBW mv`v imy‡bi MÜ wewkó †gvg m`„k KwVb c`v_©| c~‡e© aviYv Kiv n‡Zv dmdivm UªvB A·vBW Gi 

AvbweK ms‡KZ P2O3| wKš‧ AvaywbK Kv‡j P2O3 Gi WvBgvi‡K Z_v  P4O6 †K dmdivm UªvB A·vB‡Wi mwVK 

AvbweK ms‡KZ aiv nq|   

 

 

                                                                        [ wPÎ:   P2O3 Abyi MVb ] 

‡k¦Z dmdivm‡K ax‡i ax‡i mxwgZ evq~ cÖev‡n `nb Ki‡j dmdivm UªvB A·vBW Drcbœ nq| 

                P4(s) + 3O2(air) 


 P4O6(s)                                                        [ wPÎ: 1.9 P4O6 Abyi MVb ] 

dmdivm UªvB A·vBW GKwU A¤øag©x A·vBW | GwU VvÛv cvwbi mv‡_ wewµqv K‡i dmdivm GwmW •Zix K‡i| ZvB 

dmdivm UªvB A·vBW‡K dmdivm A¨vbnvBWªvBW ejv nq|   

               P2O3(s) + 3H2O(l) →  2H3PO3(l) 

dmdivm UªvB A·vBW Mig cvwbi mv‡_ wewµqv K‡i dmwdb M¨vm I dmdwiK GwmW •Zix K‡i|       

     2P2O3(s) + 6H2O(l) → PH3(g)  +  3H3PO4(l) 

dmdivm UªvB A·vBW NaOH Gi Rjxq `ªe‡Yi mv‡_ wewµqv K‡i dmwdb M¨vm I †mvwWqvg dm‡dU •Zix K‡i|           

    2P2O3(s) + 9NaOH(aq) → PH3(g)  +  3Na3PO4(l)  + 3H2O(l) 

 

1.10.8 dmdivm ‡c›Uv A·vBW ev dmdivm(V) A·vBW 

dmdivm ‡c›UvA·vBW GKwU MÜnxb cvDWvi m`„k KwVb c`v_©|  P2O5 Gi WvBgvi‡K Z_v  P4O10 †K dmdivm 

‡c›Uv A·vB‡Wi mwVK AvbweK ms‡KZ aiv nq|   

 

 

 

 

 

‡k¦Z ev †jvwnZ dmdivm ch©vß evq~ cÖev‡n ev Aw·‡Rb M¨v‡m `nb Ki‡j 

dmdivm ‡c›Uv A·vBW Drcbœ nq| 

                 P4(s) + 5O2(air) 


 P4O10(s) 

P2O5 Gi ag© t  dmdivm ‡c›Uv A·vBW GKwU A¤ øag©x A·vBW Ges Zxeª 

wbiæ`K |           

1.10.8.1 P2O5 Gi A¤ø ag© t   

 

(K) P2O5 VvÛv cvwbi mv‡_ wewµqv K‡i ‡gUv dmdwiK GwmW •Zix K‡i|  

                      P2O5(s) + H2O(l) →  2HPO3(l) 

(L) P2O5  Mig cvwbi mv‡_ wewµqv K‡i A‡_©v dmdwiK GwmW •Zix K‡i| 

ZvB dmdivm ‡c›Uv A·vBW‡K dmdwiK A¨vbnvBWªvBW ejv nq|      

                      P2O5(s) + 3H2O(l) 


  2H3PO4(l) 

(M)  P2O5,   NaOH Gi VvÛv I Mig  `ªe‡Yi mv‡_ wewµqv K‡i h_vµ‡g †mvwWqvg †gUv dm‡dU I †mvwWqvg dm‡dU 

•Zix K‡i|           

    P2O5(s)  + 2NaOH(aq) → 2NaPO3(l)  + H2O(l)  [ kxZj Ae¯ vq ] 

               P2O5(s)  + 6NaOH(aq) → 2Na3PO4(s)  + 3H2O(l)  [ Mig Ae  ̄vq ] 

 

 

 [ wPÎ: 1.10 P2O5 Abyi MVb ] 

[ wPÎ:1.11 P4O10 Abyi MVb ] 
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1.10.8.2 P2O5 Gi wbiæ`b ag© t  

 P2O5  GKwU kw³kvjx wbiæ`K c`v_©| P2O5 ivmvqwbK wewµqvi gva¨‡g ‡Kvb †h․‡Mi Aby n‡Z H2O AcmvwiZ K‡i 

wbiæw`Z K‡i| †hgb: Mvp HNO3 Gi mv‡_ P2O5 wgwk‡q DËß Ki‡j P2O5, HNO3 †K wbiæw`Z K‡i N2O5 

cwibZ K‡i| 

      2HNO3(conc) + P2O5(s) 


 N2O5 (l) + 2HPO3(l) 

GKBfv‡e, P2O5 , Mvp H2SO4 †K wbiæw`Z K‡i SO3 M¨v‡m cwibZ K‡i| 

 2H2SO4(conc) + P2O5(s) 


SO3(g) + 2HPO3(l) 

1.10.8.3 P2O5 Gi e¨envi t P2O5 wbiæ`K wnmv‡e, dmdwiK GwmW I N2O5 •Zix‡Z e¨eüZ nq|  

 

1.10.9 dmdiv‡mi nvBWªvBW 

dmwdb t dmdiv‡mi Ab¨Zg nvBWªvBW n‡jv dmwdb(PH3)| dmwdb eY©nxb cPv gv‡Qi MÜhy³ fvix M¨vm|  

‡k¦Z dmdiv‡mi mv‡_ KwóK †mvWv ev KwóK cUv‡mi `ªeY †hvM K‡i DËß Ki‡j dmwdb M¨vm •Zix nq| 

          P4(s) + 3NaOH(aq) +3H2O(l) 


3NaHPO2(l) + PH3(g)   

dmwdb A¨v‡gvwbqv n‡Z A‡bKUv e¨vwZµg ag©x| †hgb : A¨v‡gvwbqv cvwb‡Z †ek `ªeYxq n‡jI dmwdb cvwb‡Z Aí 

`ªexq| dmwdb evq~i ms¯ú‡k© AvmvgvÎ R¡‡j D‡V Ges evq~i Aw·‡Rb Øviv RvwiZ n‡q dmdivm †c›Uv·vBW •Zix K‡i| 

    4PH3(g) + 8O2(air) → P4O10(s) + 6H2O(l) 

PH3 , NH3 A‡cÿv Zxeª weRviK| †hgb PH3 Kcvi(II) jeY, wmjfvi jeY‡K weRvwiZ K‡i h_vµ‡g Kcvi I 

wmjfvi avZz‡Z cwibZ K‡i| 

 6Ag
+
(aq) + PH3(g) +3H2O(l) → 6Ag(s) + H3PO3(aq) + 6H

+
(aq) 

 

dmdivm bvB‡Uªv‡Rb A‡cÿv Kg ZworFbvZ¡K nIqvq PH3 , NH3 A‡cÿv Kg ÿviKag©x| 

 

WvB dmwdb t nvBWªvwR‡bi Abyiƒc  WvB dmwdb(P2H4) n‡jv dmdiv‡mi GKwU nvBWªvBW| dmwdb •Zixi mgq 

cvkvcvwk mgvb¨ cwigv‡b WvB dmwdb •Zix nq| 

 

1.10.0  dmdiv‡mi Aw·GwmWmg~n 

dmdiv‡mi †ek K‡qKwU Aw· GwmW i‡q‡Q| mviwY-1.11 G dmdiv‡mi Aw· GwmW¸‡jvi bvg I ms‡KZ †`Lv‡bv 

n‡q‡Q| 

[ mviwY-1.11 t  dmdiv‡mi Aw·GwmW¸‡jvi bvg I ms‡KZ ] 

mvaviY bvg Ava~wbK bvg AvbweK ms‡KZ  

1| nvB‡cv dmdivm GwmW dmwdwbK GwmW H3PO2 

2| dmdivm GwmW dm‡dvwbK GwmW H3PO3 

3| A‡_©v dmdwiK GwmW dm‡dvwiK(V)GwmW H3PO4 

4| cvB‡iv dmdmdwiK GwmW cvB‡iv dm‡dvwiK(V)GwmW H4P2O7 

5|  †gUv dmdmdwiK GwmW †gUv dm‡dvwiK(V)GwmW HPO3 

 

1.10.1  dmdivm GwmW ev dm†dvwbK GwmW 

P2O3 I VvÛv cvwbi wewµqv Øviv dmdivm GwmW •Zix Kiv nq|         

               P4O6(s) + 6H2O(l) →  4H3PO3(aq) 

 

PCl3 Gi Av ª̀ we‡kølY NwU‡qI  dmdivm GwmW •Zix Kiv hvq| 

     PCl3 (l ) + 3H2O(l) →  H3PO3(aq) + 3HCl(g) 

 

[ wPÎ:1.12 H3PO3 Abyi MVb ] 
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dm‡dvwbK GwmW GKwU ga¨g kw³i wØ-ÿviKxq GwmW| GwU wb‡R Ges Gi jeYmg~n weRviK wnmv‡e wµqv K‡i| 

           H3PO3(aq)  + H2O(l) 


 H3PO4(aq) + 2[H] 

           2AgNO3(aq) +2[H] → 2Ag(s) + 2HNO3(aq) 

          2AgNO3(aq) + H3PO3(aq)  + H2O(l) 


2Ag(s) + H3PO4(aq) + 2HNO3(aq) 

 

1.10.2  dmdwiK(V)GwmW ev A‡_©v dmdwiK GwmW 

 

P2O5 Gi mv‡_ aw‡i ax‡i Mig ev dzUš Í cvwb †hvM Ki‡j dmdwiK(V)GwmW 

•Zix nq|  P2O5 (s) + 3H2O(l) 


 2H3PO4(aq)  

 

wkí †ÿ‡Î dmdivBU AvKwi‡Ki mv‡_ Aa©Nb H2SO4 hy³ K‡i wgkªY‡K dzwU‡q dmdwiK GwmW I K¨vjwmqvg mvj‡dU 

•Zix Kiv nq| AZci Drcbœ wgkªY‡K cwimªveY K‡i cÖvß cwimªyZ†K DËv‡c Mvp K‡i dmdwiK Gwm†Wi wmivcx Zij 

(85% H3PO4 ) •Zix Kiv nq| 

               Ca3(PO4)2 (s) + 3H2SO4(aq) 


2H3PO4 (aq) + 3CaSO4(s) 
 

weï× dmdwiK GwmW eY©nxb, cvwbMÖvnx AvVv‡jv c`v_©| Gi AvbweK †Kjv‡m nvB‡Wªv‡Rb eÜb we`¨gvb _vKvq GwU 

AvVv‡jv KwVb cÖK…wZi nq| GwU `ye©j wÎ-ÿviKxq GwmW| dmdwiK GwmW wewfbœ gvÎvi ÿv‡ii mv‡_ wewµqv K‡i 

h_vµ‡g A¤øxq cÖkg I ÿviKxq dm‡dU jeY •Zix K‡i| 

 

 H3PO4 + NaOH → NaH2PO4(A¤øxq) + H2O 

 H3PO4 + 2NaOH → Na2 HPO4(cÖkg) + 2H2O 

 H3PO4 + 3NaOH → Na3PO4(ÿvixq) + 3H2O 

 

dmdwiK Gwm‡Wi eûwe` e¨envi i‡q‡Q| we‡kl K‡i dm‡dU mvi †hgb:wUªcj mycvi dm‡dU(wU.Gm. wc.) WvB 

A¨v‡gvwbqvg dm‡dU(wW.G.wc) mvi Drcv`‡b dmdwiK GwmW e¨eüZ nq| 

 

1.11.0  K…wl weÁv‡b bvB‡Uªv‡Rb I dmdivm †h․‡Mi ¸iæZ¡ 

K…wl‡ÿ‡Î bvB‡Uªv‡Rb I dmdivm †h․‡Mi ¸iæZ¡ Acwimxg| meyR Dw™¢` †K¬v‡ivwd‡ji Dcw¯ wZ‡Z mv‡jvKms‡k øl‡Yi 

gva¨‡g mK©iv •Zix K‡i Zvi †`‡ni e„w× I weKvk NUvq| Avi GB †K¬v‡ivwdj n‡jv bvB‡Uªv‡Rb MwVZ GKwU RwUj| 

Avevi dmdivm Dw™¢` †`‡ni KvÛ‡K `„p I gReyZ Ki‡Z Ges g~‡ji e„w×‡Z f~wgKv iv‡L| Dw™¢` g~‡ji mvnv‡h¨ gvwU 

n‡Z bvB‡Uªv‡Rb†K  bvB‡UªU I A¨v‡gvwbqvg jeY wnmv‡e Ges dmdivm‡K dm‡dU jeY wnmv‡e †kvlY K‡i Zvi Pvwn`v 

wgUvq| GKB Rwg‡Z eve evi  Pvlvev‡`i Kvi‡Y gvwU‡Z bvB‡Uªv‡Rb I dmdivm je‡Yi NvUwZ †`Lv †`q| d‡j gvwUi 

De©iZv n«vm cvq| ZvB K…wl Kv‡R gvwUi De©iZv iÿvq gvwU‡Z ivmvqwbK mvi wnmv‡e bvB‡Uªv‡Rb I dmdivm †h․M 

e¨cKfv‡e cÖ‡qvM Kiv nq| wb‡gœ ivmvqwbK mvi wnmv‡e e¨eüZ nq Ggb K‡qKwU bvB‡Uªv‡Rb I dmdivm ‡h․‡Mi 

cwiwPwZ a‡iZzjv n‡jv|  

 

bvB‡Uªv‡Rb mvi   

 bvB‡Uªv‡Rb †h․‡Mi g‡a¨ cÖavbZ BDwiqv bvB‡Uªv‡Rb mvi wnmv‡e e¨eüZ nq| evsjv‡`‡k Ôcjvk BDwiqv mvi KviLvbvÕ- 

†Nvovkvj ; ÔwRqv mvi KviLvbvÕ-AvïMÄ ; Ôhgybv mvi KviLvbvÕ-Rvgvjcyi ; ÔPÆMÖvg BDwiqv mvi KviLvbvÕ-PÆMÖvg I 

ÔcÖvK…wZK M¨vm mvi KviLvbvÕ-†dÂzMÄ G cÖvK…wZK M¨vm †_‡K cÖPzi cwigv‡b BDwiqv mvi •Zix Kiv nq| Gme KviLvbvq 

cÖvK…wZK M¨vm, evq~ I w÷‡gi cÖfveKxq widwgs Øviv N2, H2 I CO2 M¨vm •Zix Kiv nq| N2 I H2 n‡Z †nevi 

c×wZ‡Z NH3 ms‡kølY K‡i NH3 Gi mv‡_ CO2 wewµqv NwU‡q BDwiqv •Zix Kiv nq| 

 )l(OH (s)NHCONH)g(CO)l(NH2 22223 


  

        

Ab¨vb¨ bvB‡Uªv‡Rb mvimg~n n‡jv A¨v‡gvwbqvg bvB‡UªU, †mvwWqvg bvB‡UªU, K¨vjwmqvg bvB‡UªU BZ¨vw`|                                                              

 

 

 

[ wPÎ: 1.13 H3PO4 Abyi MVb ] 

(BDwiqv) 
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dmdivm mvi  

dmdivm mvi¸‡jvi g‡a¨ wm‡½j mycvi dm‡dU(SSP) I wUªcj mycvi dm‡dU(TSP)  Ab¨Zg| ivmvqwbK fv‡e  

wm‡½j mycvi dm‡dU(SSP) n‡jv g‡bv K¨vjwmqvg dm‡dU g‡bvnvB‡WªU I wRcmv‡gi wgkªY| Gi ms‡KZ t [Ca 

(H2PO4)2.H2O + CaSO4.2H2O ] | SSP mv‡i 16-20% P2O5  _v‡K| 

PzY©-wePzY© iK dm‡dU ev dm‡dvivBU AvKwi‡Ki mv‡_ Mvp H2SO4 Gi wewµqv Øviv  SSP mvi  •Zix Kiv nq| 

 Ca3(PO4)2 + 2H2SO4 + 5H2O 


Ca (H2PO4)2.H2O + 2CaSO4.2H2O 

Aciw`‡K. wUªcj mycvi dm‡dU(TSP) n‡jv g‡bvK¨vjwmqvg dm‡dU; Gi ms‡KZ t Ca(H2PO4)2 | TSP mv‡i 42-

46% P2O5  _v‡K| GB mv‡i mycvi dm‡dU A‡cÿv wZb¸b cwigv‡b g‡bv K¨vjwmqvg dm‡dU  _v‡K e‡jB G‡K 

wUªcj mycvi dm‡dU (TSP) ejv nq| 

MvpxK…Z iK dm‡dU ev dm‡dvivBU AvKwi‡Ki mv‡_ dmdwiK(V)Gwm‡Wi wewµqv Øviv TSP mvi  •Zix Kiv nq| 

 Ca3(PO4)2 + 4H3PO4 


3CaH4(PO4)2   
 

bvB‡Uªv‡Rb-dmdivm wgkª mvi  

WvB A¨v‡gvwbqvg dm‡dU(DAP) GKwU bvB‡Uªv‡Rb I dmdivmhy³ wgkªmvi| †nevi c×wZ‡Z Drcvw`Z A¨v‡gvwbqvi 

mv‡_ dmdwiK Gwm‡Wi wewµqv Øviv DAP mvi cÖ¯‧Z Kiv nq|  

    2NH3 + H3PO4 → (NH4)2HPO4 

DAP mv‡i 20-30% dmdivm I 16-18% bvB‡Uªv‡Rb _v‡K| 

 

bvB‡Uªv‡Rb-mvjdvi wgkª mvi  

 Av‡gvwbqvg mvj‡dU GKwU bvB‡Uªv‡Rb I mvjdvi wgwkªZ wgk ªmvi| GwU GKwU A¤øxq mvi| we‡klK‡i Pv Drcv`‡b G 

mvi e¨eüZ nq| †nevi c×wZ‡Z Drcvw`Z A¨v‡gvwbqvi mv‡_ Mvp mvjwdDwiK Gwm‡Wi wewµqv Øviv Av‡gvwbqvg 

mvj‡dU  mvi cÖ ‧̄Z Kiv nq|  

  

   2NH3 + H2SO4 → (NH4)2SO4 

 

MÖæc-VIA †g․jmg~‡ni imvqb 

1.12.0 cwiwPwZ(Introduction)  

MÖæc-VIA Gi †g․jmg~n n‡jv  Aw·‡Rb(O) , mvjdvi(S) , †mwjwbqvg(Se) , †Ujywiqvg(Te) I †cv‡jvwbqvg(Po)| 

†cv‡jvwbqvg †ZR:w®…q e‡j GwU Aw  ̄wZkxj| MÖæc-VIA Gi c‡jvwbqvg Qvov evwK †g․j¸‡jv‡K cÖK…wZ‡Z gy³ve¯ vq ev 

†h․M wnmv‡e cvIqv hvq| AwaKvsk avZz  Aw·‡Rb I mvjdv†ii mv‡_ hy³ n‡q h_vµ‡g A·vBW I mvjdvBW AvKwiK 

wnmv‡e cÖK…wZ‡Z weivR K‡i| ZvB MÖæc-VIA Gi c‡jvwbqvg Qvov evwK †g․j¸‡jv‡K ÔP¨vj‡Kv‡RbÕ(Chalcogens-

Ore forming) Z_v ÕAvKwiK Drcv`bKvixÕ †g․j ejv nq| 

mviwY-1.12 G MÖæc-VIA Gi †g․jmg~‡ni cvigvYweK msL¨v, cªZxK  I wewfbœ †k‡j B‡jKUªb msL¨v ‡`Lv‡bv n‡q‡Q| 

[ mviwY-1.12t MÖæc-VIA Gi †g․jmg~‡ni cvigvbweK msL¨v, cªZxK  I wewfbœ †k‡j B‡jKUªb msL¨v ] 

cvigvbweK msL¨v ‡g․j cÖZxK B‡jKUªb msL¨v / †kj 

8 Oxygen(Aw·‡Rb) O 2,  6 

16 Sulphur(mvjdvi) S 2,  8,  6 

34 Selenium (‡mwjwbqvg) Se 2,  8,  18,  6 

52 Tellurium (‡U‡jvwiqvg) Te 2,  8,  18,  18,  6 

84 Polonium (c‡jvwbqvg) Po 2,  8,  18,  32,  18,  6 

1.12.1  MÖæc-VIA Gi †g․jmg~‡ni B‡jKUªb web¨vm I •ewkó¨  

 8O→   1s
2  

2s
2
2p

4
 

16S→    [Ne]10  3s
2
3p

4
 

34Se→  [Ar]18  3d
10

  4s
2
4p

4
 

52Te→  [Kr]36  4d
10

 4f 
0
  5s

2
 5p

4 

84Po→   [Xe]54  4f 
14  

5d
10 

5f 
0
  6s

2
6p

4
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MÖæc-VIA Gi †g․j¸‡jvi B‡jKUªb web¨v†m jÿ¨bxq †h,  

1| G‡`i cÖ‡Z¨‡Ki cigvbyi ewn:kw³ Í̄‡i 6wU K‡i B‡jKUªb i‡q‡Q ; 

2| G‡`i  cigvbyi ewn:kw³ Í̄‡ii mvaviY B‡jKUªb web¨vm : ns
2
np

4
 [ n=2 – 6 ) 

3| Giv mevB P-eøK †g․j|  

1.12.2   MÖæc-VA Gi †g․jmg~‡ni ch©vqe„wËK ag© 

[ mviwY-1.13 t MÖæc-VA Gi †g․jmg~‡ni ch©vqe„wËK ag© ] 

‡g
․j

 

c
vi

g
vb

we
K

 

m
s
L
¨v
 (

Z
)
 

†f
․Z

ve
¯
 v 

 M
j
b
vs
K

 

(
 T

m
0
C

 )
 

ù
zU
b
vs
K

 

(
 T

b
0
C

 )
 

c
vi

g
vb

we
K

 

e
¨m

va
© (

n
m

)
 

A
vq

wb
K

 

e
¨m

va
© (

n
m

)
 

A
vq

b
xK

i
Y
 k

w³
 

(
k
J 

m
o
l-1

) 

Z
wo

r
F

b
vZ

¡K
Z

v 

(
c
vD

wj
†¯

‥j
4
.0

 

)
 

O 8 M¨vm -219 -183 0.074 0.140   1323 3.5 

S 16 KwVb 113(rh) 444 0.104 0.184   1007 2.44 

Se 34  KwVb 217 685 0.114 0.198  948 2.4 

Te 52  KwVb 450 990 0.137 0.221  876 2.1 

Po 84 KwVb 254 962 0.152 0.230  820 2.0 

 

MÖæc-VIA Gi †g․j¸‡jvi g‡a¨ Aw·‡Rb A‡bKUv e¨vwZµgx †g․j| Kÿ ZvcgvZvq Aw·‡Rb M¨vm n‡jI evwK †g․j 

¸‡jv KwVb| cvigvbweK msLv e„w×i mv‡_ mv‡_ MÖæc-VIA Gi †g․j¸‡jvi  cigvbyi AvKvi , MjbvsK I ùzUbvsK e„w× 

cvq| Avevi G‡`i cvigvbweK msL¨v e„w×i mv‡_ mv‡_ AvqwbKiY kw³ I ZworFbvZ¡KZv n«vm cvq| Aw·‡Rb e¨vwZµg 

nIqvi Kvi‡Y Gi ZworFbvZ¡KZv A‡bK †ewk(3.5) Ges †hvRbx w¯ i(2)| 

 

1.12.3 B‡jKUªbxq MV‡bi wfwË‡Z MÖæc-VIAGi †g․j¸‡jvi  ivmvqwbK a‡g©i e¨vL¨v   

1.12.3.1 MÖæc-VIAGi †g․j¸‡jv AvqwbK I mg‡hvRx †h․M h․M MVb K‡i t   

 (K) AvqwbK †h․M MVb t  MÖæc-VIAGi †g․j¸‡jvi cigvYyi ewn:kw³¯Í‡i 6wU K‡i(ns
2
np

4
) B‡jKUªb i‡q‡Q| 

ewn:kw³ Í̄‡i AóKc~Y©(ns
2
np

6
) n‡Z G‡`i Avi 2wU B‡jKUªb cÖ‡qvRb| ZvB Giv  avZe †g․‡ji mv‡_ wewµqv Kv‡j 

ewn:kw³ Í̄‡i `yÕwU   B‡jKUªb MÖnY K‡i AvqwbK †h․M MVb K‡i| †hgb: 

 

   avZz A·vBW(M2Ox)  t   CaO, MgO, Na2O, Al2O3, FeO, Fe2O3 BZ¨vw`| 

           avZz mvjdvBW(M2Sx) t   CaS, MgS, Na2S, CuS, FeS, Fe2S3 BZ¨vw`| 

     

                                                              =  CaO                                                                                                        
 

jÿ¨bxq †h, MÖæc-VIAGi †g․j¸‡jvi g‡a¨ Aw·‡Rb Qvov evwK †g․jmg~‡ni ZworFbvZ¡KZv Kg e‡j Giv ïaygvÎ Zxeª 

Zwor abvZ¡K †g․†ji mv‡_ AvqwbK †h․M MVb K‡i| 

(L) mg‡hvRx †h․M MVb t MÖæc-VIAGi †g․j¸‡jvi cigvYyi ewn:kw³ Í̄‡i `yÕwU wb:m½ B‡jKUªb i‡q‡Q| Giv Ab¨ 

cigvYyi mv‡_ G `yÕwU wb:m½ B‡jKUªb †kqvi K‡i  wbw®…q †g․‡ji gZ AóK c~Y©Zvi gva¨‡g mg‡hvR¨Zv 2 cÖ`k©b K‡i 

mg‡hvRx †h․M MVb K‡i| †hgb: 

                             8O→ 1

z

1

y

2

x

22 p2p2p2s2s1
  
 
 
/ 

                                                    

                                            
[

  
O-cigvbyi ewn:kw³ Í̄‡ii B‡jKUªb web¨vm ] 

 

  

2p ↑↓
 

↑
 

↑
 

2s ↑↓
    

 

  

 

   

2+ 

 

2-
 + 

H   +   ▪



O ▪    +  H

  →  H   



O   H  → H–




O –H ▪ 

 

× 

 

× 

 
▪ 
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MÖæc-VIAGi †g․j¸‡jvi g‡a¨ Aw·‡Rb Qvov evwK¸‡jvi cigvYyi ewn:kw³ Í̄‡i duvKv d-AiwUvj _Kvq Giv 

mg‡hvR¨Zv 2 cÖ`k©‡bi cvkvcvwk  4  I 6 mg‡hvR¨Zv cÖ`k©b K‡i| †hgb: mvjdvi 2, 4 I 6 mg‡hvR¨Zv †`Lvq| 

           

            16S→ [Ne] 1

z

1

y

2

x

2 p3p3p3s3
  
[ ‡hvRbx 2] 

 
/                             

   
[
  
S-cigvYyi 2 mg‡hvR¨Zv ] 

                                                              

 

          16S 
*
 → [Ne]10

1

xy

1

z

1

y

1

x

2 d3p3p3p3s3
  
 [ ‡hvRbx 4]  / 

   

                                                                   

                                                      
[
  
S-cigvYyi 4 mg‡hvR¨Zv  ] 

 

          16S 
*
 → [Ne]10

1

yz

1

xy

1

z

1

y

1

x

1 d3d3p3p3p3s3
  
[ ‡hvRbx 6] 

 
/
  

                                                            
[
  
S-cigvYyi 6 mg‡hvR¨Zv  ] 

     
H2S, SF4, SF6  †h․M wZbwU‡Z mvjdvi

 
 h_vµ‡g

 
2, 4 I 6 mg‡hvR¨Zv cÖ`k©Y K‡i|

                                                                                                                           
 

1.12.3.2 cvigvbweK msL¨v e„w×i mv‡_ mv‡_ MÖæc-VIAGi †g․j¸‡jvi mwµqZv n«vm cvq t   
MÖæc-VIAGi †g․j¸‡jvi  cvigvbweK msL¨v e„w×i mv‡_ mv‡_ G‡`i mwµqZv  n«vm cvq| †hgb ÿvi avZz I g„r-

ÿviavZzmg~n  Aí Zv‡c Aw·‡R‡bi mv‡_ wewµqv K‡i A·vBW MVb K‡i| wKš‧ D³ avZzmg~n mvjdv‡ii mv‡_ Abyiƒc 

mvjdvBW MVbKv‡j AwaK ZvcgvÎvi cÖ‡qvRb nq| Gme avZz mvaviYZ †m‡jbvBW I †UjyivBW MVb K‡i bv| 

cvigvbweK msL¨v e„w×i mv‡_ MÖæc-VIAGi †g․j¸‡jvi  ZworFbvZ¡KZv  n«vm cvIqvi Kvi‡YB Giƒc N‡U| 

1.12.3.3  Aw·‡Rb I mvjdvi GKB MÖæ‡c Ae¯ vb Ki‡jI Aw·‡R‡bi †hvRbx w¯ i wKš‧ mvjdv‡ii 

†hvRbx cwieZ©bkxj t 

MÖæc-VIAGi †g․j¸‡jvi g‡a¨ Aw·‡Rb e¨wZµgag©x| Aw·‡R‡bi †hvR¨Zv Í̄i 2q kw³¯Íi nIqvq Gi cigvYyi AvKvi 

†QvU Ges ZworFbvZ¡KZv A¯̂vfvweK iK‡gi †ewk(3.5)| Aw·‡R‡bi ewn:kw³ Í̄‡i `ywU wb:m½ B‡jKUªb _vKvq Ges  

AwaK ZworFbvZ¡K nIqvq GwU Ab¨ ‡g․‡ji mv‡_ 2wU B‡jKUªb †kqvi K‡i A_ev Ab¨ †g․j n‡Z  2wU B‡jKUªb MÖnY 

K‡i AóK c~Y©Zvi gva¨‡g ïaygvÎ 2 †hvR¨Zv I RviYve  ̄v cÖ`k©Y K‡i| 

  

            8O→ 1

z

1

y

2

x

22 p2p2p2s2s1
     /                                        

[
  
O-cigvYyi ewn:kw³¯Í‡ii B‡jKUªb web¨vm ] 

                                                      

Aciw`‡K, mvjdv‡ii †hvR¨Zv ¯ Íi 3q kw³¯Íi nIqvq Gi cigvbyi AvKvi Aw·‡Rb A‡cÿv eo Ges ZworFbvZ¡KZv 

(2.44)Aw·‡Rb A‡cÿv Kg| mvjdv‡ii ewnkw³ Í̄‡i `ywU wb:m½ B‡jKUªb _vKvq  GwU Ab¨ ‡g․‡ji mv‡_ 2wU B‡jKUªb 

†kqvi K‡i ev Ab¨ †g․j n‡Z  2wU B‡jKUªb MÖnY K‡i AóK c~Y©Zvi gva¨‡g 2 †hvR¨Zv I RviYve  ̄v cÖ`k©Y K‡i| Z‡e 

S-cgvYyi  ewnkw³ Í̄‡i duvKv d -AiweUv†ji Dcw  ̄Z _vKvi Kvi‡Y wewfbœ Ae¯ vq Gi ewn:¯ Í‡ii p3 Ges s3 -AiweUv‡j 

we`¨gvb B‡jKUªb hyMj †f‡½ ewn:¯  duvKv d3 -AiweUv†j ¯ vbvš ÍwiZ nq ; G‡Z wewfbœ Ae¯ vq mvjdv‡ii ewn:kw³ Í̄‡i 

4wU ev 6wU AhyMj B‡jKUª‡bi m„wó nq Ges mvjdvi 4 I 6  †hvR¨Zv I RviYve¯ v cÖ`k©Y K‡i| H2S, SF4, SF6  

†h․M wZbwU‡Z mvjdvi
 
 h_vµ‡g

 
2, 4 I 6 mg‡hvR¨Zv cÖ`k©Y K‡i|

     

 

          16S→ [Ne] 1

z

1

y

2

x

2 p3p3p3s3
  
[ ‡hvRbx 2] 

 
/ 

                
 

          16S 
*
 → [Ne]10

1

xy

1

z

1

y

1

x

2 d3p3p3p3s3
  
 [ ‡hvRbx 4]  / 

   

                                                                   

                                                       

          16S 
*
 → [Ne]10

1

yz

1

xy

1

z

1

y

1

x

1 d3d3p3p3p3s3
  
[ ‡hvRbx 6] 

 
/
  

               

                   
 

 
 

AZGe, Aw·‡Rb cigvYyi AwaK ZworFbvZ¡Kv I Ges G‡Z d -AiweUv†ji  Abycw¯ wZi Kvi‡Y Gi †hvRbx I 

RviYve¯ v w¯ i | Aciw`‡K, mvjdvi cigvbyi ZworFbvZ¡KZv Kg Ges G‡Z d -AiweUv†ji  Dcw  ̄wZi Kvi‡Y Gi 

†hvRbx I RviYve¯ v cwieZ©bkxj | 

3p ↑↓
 

↑
 

↑
 

3s ↑↓
    

 

 

  

 

3d ↑
     

3p ↑
 

↑
 

↑
   

3s ↑↓
      

 

  

 

2p ↑↓
 

↑
 

↑
 

2s ↑↓
    

 

 

  

 

3d ↑
 

↑
    

3p ↑
 

↑
 

↑
   

3s ↑
      

 

  

 

3d ↑
     

3p ↑
 

↑
 

↑
   

3s ↑↓
      

 

  

 

3d ↑
 

↑
    

3p ↑
 

↑
 

↑
   

3s ↑
      

 

  

 

3p ↑↓
 

↑
 

↑
 

3s ↑↓
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1.12.3.4 SF6 MwVZ n‡jI OF6 MwVZ nq bv- Gi e¨vL¨v t 

mvjdv‡ii †hvR¨Zv Í̄i 3q kw³¯Íi nIqvq Gi cgvYyi  ewnkw³ Í̄‡i duvKv d -Dckw³ Í̄i i‡q‡Q| ZvB D‡ËwRZ Ae¯ vq 

mvjdvi Gi ewn:¯Í‡ii p3 Ges s3 -Dckw³ Í̄‡i we`¨gvb B‡jKUªb hyMj †f‡½ ewn:¯  duvKv d3 -AiweUvjmg~‡n 

¯ vbvš ÍwiZ K‡i ewn:kw³ Í̄‡i  4wU ev 6wU AhyMj B‡jKUª‡bi m„wói gva¨‡g 4 I 6  †hvR¨Zv I RviYve¯ v cÖ`k©Y K‡i| 

mvjdvi  6  †hvR¨Zv I RviYve¯ v cÖ`k©Y K‡i 6wU F cigvYyi mv‡_ mg‡hvRx eÜ‡b hy³ n‡q  SF6 MVb K‡i|
  

F-

cigvYyi AvKvi AZ¨š Í ÿy`ª I
  
†d¬vwi‡Yi ZworFbvZ¡KZv

  
AZ¨vwaK nIqvq   SF6  GKwU myw¯ Z †h․M|                               

               16S→ [Ne]10
1

z

1

y

2

x

2 p3p3p3s3
  
[ ‡hvRbx 2]

                                                    

                     
   16S 

*
 → [Ne]10

1

xy

1

z

1

y

1

x

2 d3p3p3p3s3
  
 [ ‡hvRbx 4]

                                                 

              16S 
**

 → [Ne]10
1

yz

1

xy

1

z

1

y

1

x

1 d3d3p3p3p3s3
  
[ ‡hvRbx 6] 

                                                               

 
Aciw`‡K, Aw·‡R‡bi  †hvR¨Zv Í̄i 2q kw³¯Íi nIqvq Gi cgvYyi  ewnkw³¯Í‡i  †Kvb d -Dckw³ Í̄i ‡bB| ZvB Gi 

D‡ËwRZ Ae¯ vq ewn:¯ Í‡ii p Ges s -Dckw³ Í̄‡i  B‡jKUªb hyMj †f‡½ d3 -AiweUvjmg~‡n ¯ vbvš ÍwiZ Kivi †Kvb 

my‡hvM †bB| ZvB Aw·‡R‡bi †hvRbx(2) I RviYve  ̄v (+2) w¯ i| 

                             8O→ 1

z

1

y

2

x

22 p2p2p2s2s1
  
 
  

 
AwK&ª‡R‡bi †hvRbx(2) I RviYve  ̄v (+2) w¯ i e‡jB  GwU OF6  MVb Ki‡Z cv‡i bv| 

1.12.3.5 cvigvbweK msL¨v e„w×i mv‡_ mv‡_ MÖæc-VIAGi †g․j¸‡jvi nvBWªvB‡Wi w¯ wZkxjZv n«vm 

cvq, A¤øag©xZv I weRviYag©xZv e„w× cvq|   

MÖæc-VIAGi †g․j¸‡jv Ô-2Õ RviY msL¨v wewkó nvBWªvBW MVb K‡i| †hgb : H2O, H2S, H2Se, H2Te, H2Po | 

cvigvbweK msL¨v e„w×i mv‡_ mv‡_ MÖæc-VIAGi †g․j¸‡jvi nvBWªvBWmg~‡ni w¯ wZkxjZv µgvš^‡q n«vm cvq| G‡`i 

g‡a¨ GKgvÎ  H2O B  w¯ wZkxj| mvaviY ZvcgvÎvq H2O eY© I MÜnxb Zij(cvwb) n‡jI Ab¨vb¨ nvBWªvBW¸‡jv Zxeª 

MÜhy³ welv³ M¨vm| †hgb H2S cPv wW‡gi MÜhy³ welv³ M¨vm| mvaviY ZvcgvÎvq H2O Abymg~n nvB‡Wªv‡Rb eÜ‡bi 

gva¨‡g hy³ n‡q eo AvKv‡ii AvbweK ¸Q •Zix K‡i e‡j mvaviY ZvcgvÎvq H2O Zij Ae¯ vq weivR K‡i| wKš‧ 

Ab¨vb¨ nvBWªvBWmg~‡n †Kvb nvB‡Wªv‡Rb eÜb _v‡K bv e‡j Giv mvaviY Ae¯ vq M¨vm wnmv‡e weivR K‡i|  

Avevi, cvigvbweK msL¨v e„w×i mv‡_ mv‡_ MÖæc-VIAGi †g․j¸‡jvi nvBWªvBWmg~‡ni  A¤ øag©xZv I weRviY ÿgZv e„w× 

cvq| †hgb H2O cÖkg I weRvK bv n‡jI H2S A¤øagx I weRviK| cvigvbweK msL¨v e„w×i mv‡_ mv‡_ M Öæc-VIAGi 

†g․j¸‡jvi nvBWªvBWmg~‡ni ¯ vwqZ¡  n«v‡mi gva¨‡g mwµqZv e„w×i Kvi‡Y Giƒc N‡U| 

1.12.3.6 mvaviY ZvcgvÎvq H2O Zij n‡jI H2S M¨vmxq Ae¯ vq weivR K‡i t 
Aw·‡R‡bi †hvR¨Zv ¯ Íi 2q kw³¯Íi nIqvq Gi cigvbyi AvKvi †QvU Ges ZworFbvZ¡KZv A¯̂vfvweK iK‡gi 

†ewk(3.5)| nvB‡Wªv‡Rb I Aw·‡R‡bi ZworFbvZ¡KZvi cv_©K¨ AwaK nIqvq H─O mg‡hvRx eÜ‡bi eÜb †Rvo 

B‡jKUªb gvSvgvwS Ae¯ vb †_‡K m‡i Aw·‡Rb cigvY yi w`‡K cwie¨ß nq ; d‡j H─O eÜb  †cvjvwiwU AR©b K‡i 

Ges H2O Aby †cvjvi nq| Kÿ ZvcgvÎvq H2O Gi †cvjvi AYymg~n ci¯úi nvB‡Wªv‡Rb eÜ‡bi gva¨‡g hy³ n‡q 

¸QvKv‡i Ae  ̄vb K‡i| GB Kvi‡Y mvaviY Ae  ̄vq H2O  Zij Ae¯ vq weivR K‡i|  

 

 

 

 

 

                                                   [ wPÎ t 1.14 H2O AY y‡Z nvB‡Wªv‡Rb eÜb ] 

Aciw`‡K, mvjdvi cigvYyi †hvR¨Zv ¯ Íi 3q kw³¯Íi nIqvq Gi cigvYyi AvKvi A‡bKUv eo Ges ZworFbvZ¡KZv 

Aw·‡Rb A‡cÿv  Kg (2.44)| nvB‡Wªv‡Rb I mvjdv‡ii ZworFbvZ¡KZvi cv_©K¨ AwaK bv nIqvq H─S mg‡hvRx 

eÜ‡bi  †cvjvwiwU  LyeB Kg | ZvB  mvaviY ZvcggvÎvq  H2S Gi AYymg~‡ni g‡a¨ A¯ vqx WvB‡cvj-WvB‡cvj eÜb 

Z_v †fÛviIqvj ej wµqv K‡i Ges H2S AY ymg~n cÖvq gy³ve¯ vq weivR K‡i| GB Kvi‡YB mvaviY Ae¯ vq H2O  

Zij Ae¯ vq weivR Ki†jI H2S M¨vm Ae¯ vq weivR K‡i|  

 

nvB‡Wªv‡Rb eÜb  
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1.12.3.7 MÖæc-VIA Gi †g․j¸‡jv n¨v‡jv‡R‡bi mv‡_ wewfbœ cÖKvi n¨vjvBW MVb K‡i t 

 MÖæc-VIA Gi Aw·‡Rb Qvov Ab¨vb¨ ‡g․jmg~n g‡bvn¨vjvBW, WvB n¨vjvBW, ‡UUªv n¨vjvBW, †n·v n¨vjvBW MVb K‡i| 

Aw·‡Rb †d¬vwi‡Yi mv‡_ ïaygvÎ WvB †d¬vivBW(OF2) MVb K‡i | WvB n¨vjvBWmg~n †ek Aw¯ wZkxj | G‡`i‡K Zvc 

w`‡j †UUªv n¨vjvB‡W cwibZ nq| G‡K ¯̂Z:RviY-weRviY e‡j| 

                              †hgb: SeSeClSeCl2 42 


 

WvB n¨vjvBWmg~‡ni g‡a¨ 2SCl  †ek ¸iæZ¡c~Y©| GwU ivevi fjKvbvB‡Rk‡b e¨eüZ nq| †UUªv n¨vjvB‡Wi g‡a¨ 4SF  

M¨vm , 4SCl -Zij Ges 444 TeF ,TeCl ,SeCl -KwVb| †UUªv n¨jvBWBWmg~n wÎ‡Kvbxq wcivwgW AvK„wZi| MÖæc-

VIAGi Aw·‡Rb Qvov Ab¨vb¨ ‡g․jmg~n ïaygvÎ †d¬vwi‡Yi mv‡_ †n·v‡d¬vivBW MVb K‡i| †hgb: 666 FTe ,FSe ,SF  

|  †n·v †d¬vivBWmg~‡ni AY y AóZjKxq| †n·v ‡d¬vivBW¸‡jv mg‡hvRx M¨vm| 

1.12.4  Aw·‡Rb I mvjdv‡ii ‡f․Z I ivmvqwbK a‡g© Zzjbv  

 

1.12.4.1 Aw·‡Rb I mvjdv‡ii ‡f․Z I ivmvqwbK a‡g© mv`„k¨mg~n t 

Aw·‡Rb I mvjdv‡ii g‡a¨ D‡j øL‡hvM¨ mv`„k¨¸‡jv n‡jv t 

1| Aw·‡Rb I mvjdvi Df‡qB mwµq AavZz| 

2| Giv Df‡qB eûiƒcZv †`Lvq| †hgb: Aw·‡R‡bi GKwU iƒc‡f` n‡jv I‡Rvb(O3)Ges mvjdv‡ii 

iƒc‡f`¸‡jv n‡jv iw¤^K mvjdvi, g‡bvwK¬wbK mvjdvi, c øvw÷K mvjdvi BZ¨vw`| 

3| Aw·‡Rb I mvjdvi Df‡qi cigvbyi ewn:kw³¯ Í‡i 6wU K‡i(ns
2
np

4
) B‡jKUªb i‡q‡Q| 

         8O→ 1

z

1

y

2

x

22 p2p2p2s2s1
  
;   16S→ [Ne]10

1

z

1

y

2

x

2 p3p3p3s3
  
 

4|  Giv Df‡qB 2 mg‡hvR¨Zv ( †hgb : H2O, H2S ) Ges  -2 RviYve  ̄v ( †hgb : CuO, CuS)
 
†`Lvq|  

5| Giv Df‡qB ¯ vqx (H2O, H2S ) I A¯ vqx (H2O2, H2S2 ) nvBWªvBW MVb K‡i| 

6|  Giv Df‡qB C, P, As BZ¨vw` †g․‡j mv‡_ GKB ai‡Yi †h․M MVb K‡i| †hgb: 

        Aw·‡Rb → H2O ,  CO2 ,   P2O5,   As2O3 

        mvjdvi  → H2S ,   CS2 ,    P2S5,   As2S3 

7|  Giv Df‡qB mwµq avZyi mv‡_ AvqwbK cÖK…wZi A·vBW I mvjdvBW MVb K‡i| †hgb: Na2O, Na2S | 

1.12.4.2 Aw·‡Rb I mvjdv‡ii ‡f․Z I ivmvqwbK a‡g© ‣emv`„k¨mg~n t 

Aw·‡Rb I mvjdv‡ii g‡a¨ D‡j øL‡hvM¨ •emv`„k¨¸‡jv n‡jv t 

1| Aw·‡Rb eY© I MÜnxb M¨vm| Aciw`‡K,mvaviY Ae¯ vq mvjdvi nvjKv njy` e‡Y©i KwVb c`v_©| 

2| mvavibZ Aw·‡R‡bi AYy wØ-cigvYyK( 2O ) n‡jI mvjdv‡ii AYy Aó-cigvYyK( 8S )| 

3| Aw·‡R‡bi †hvRbx (2) I RviYve  ̄v(-2) w¯ i n‡jI mvjdvi cwieZ©bkxj †hvRbx (2,4,6) I RviYve  ̄v (-

2,+2,+4,+6) cÖ`k©Y K‡i|  

4| SF6 MwVZ n‡jI OF6 MwVZ nq bv| 

5| Aw·‡Rb A‡cÿv(3.5) mvjdv‡ii ZworFbvZ¡KZv (2.1)Kg nIqvq H2O A‡bKUv †cvjvi n‡jI H2S 

A‡cvjvi | ZvB mvaviY Ae¯ vq H2O AYymg~n ci¯úi nvB‡Wªv‡Rb eÜ‡bi gva¨‡g hy³ n‡q Zij Ae¯ vq 

weivR K‡i| Aciw`‡K, mvaviY Ae¯ vq H2S AYymg~‡ni g‡a¨ †Kvb nvB‡Wªv‡Rb eÜb MwVZ nqbv e‡j H2S 

M¨vm wnmv‡e weivR K‡i| 

6| Aw·‡R‡bi nvBWªvBW, H2O cÖkg I AweRviK n‡jI mvjdv‡ii nvBWªvBW, H2S GwmW ag©x I weRviK| 

7| Aw·‡Rb wb‡R R¡‡j bv ,Ab¨‡K R¡j‡Z mvnvh¨ K‡i wKš‧ mvjdvi wb‡R R¡‡j| 

8| A·vBW (O
2-

)Avq‡bi AvKvi A‡cÿv mvjdvBW (S
2-

) Avq‡bi AvKvi eo nIqvq mvjdvBWmg~†n A·vBW 

A‡cÿv AwaK cwigv‡Y †cvjviY N‡U| ZvB A·vBWmg~n mvjdvBW A‡cÿv AwaK AvqwbK cÖK…wZi| 
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Aw·‡Rb(Oxygen) 
1.13.0 Aw·‡R‡bi Ae¯ vb t Aw·‡R‡bi cÖavb Drm n‡jv evq~gÛj| evq~ gÛ‡ji †gvU AvqZ‡bi 21% Aw·‡Rb 

M¨vm| cvwb‡Z Aí cwigv‡b Aw·‡Rb `ªexf~Z Ae¯ vq i‡q‡Q| ZvQvov f~-Z¡‡Ki †gvU f‡ii 89% Aw·‡Rb †h․M Øviv 

•Zix|  wewfbœ  A·vBW, Kve©‡bU, mvj‡dU, bvB‡UªU, dm‡dU, wmwj‡KU, ÷vP©, †mjy‡jvR, †cÖvwUb, wbDwK¬K GwmW BZ¨vw` 

†h․Mmg~‡ni meB Aw·‡R‡bi †h․M| 
 

1.13.1 Aw·‡R‡bi ag© t MÖæc-VIAGi †g․j¸‡jvi g‡a¨ Aw·‡Rb A‡bKUv e¨vwZµg ag©x †g․j| 

ZworFbvZ¡KZvi w`K †_‡K †d¬vwi‡Yi (4.0) c‡iB Aw·‡R‡bi (3.5) ¯ vb| Aw·‡R‡bi AYy‡Z `ywU Aw·‡Rb cigvYy 

ci¯úi wØ-eÜ‡b hy³ _v‡K|   

               ▪



O ▪   +  ▪




O ▪   →  




O    




O   → 




O    




O  → O2 

Aw·‡R‡bi MjbvsK I ùzUbvsK h_vµ‡g  -219
0
C  I  -183

0
C| Aw·‡Rb AZ¨š Í mwµq †g․j e‡j wbw®…q †g․j Qvov 

cÖvq mKj †g․ji mv‡_ †h․M MVb K‡i| 

1.13.2 Aw·‡R‡bi Drcv`b t wkí †ÿ‡Î Zij evq~‡K AvswkK cvZb K‡i  Aw·‡R‡bi evwbwR¨K Drcv`b Kiv 

nq| wj‡Û c×wZ‡Z evq~‡K Zij K‡i AvswkK cvZb Ki‡j cvZb Kjv‡g Õ-196
0
CÕ ZvcgvÎvq bvB‡Uªv‡Rb M¨vm Ges Õ-

183
0
CÕ ZvcgvÎvq Aw·‡Rb M¨vm cvIqv hvq| Drcbœ Aw·‡Rb M¨vm‡K DP Pv‡c wmwjÛv‡i f‡i e¨env‡ii Rb¨ 

mieivn Kiv nq| 

1.13.3 Aw·‡R‡bi e¨envi t Aw·‡Rb GKwU AwZe ¸iæZ¡c~Y© †g․j| Rxe†`‡ni kmb wµqvq Aw·‡Rb e¨eüZ 

nq| kmb cÖwµqvq Drcbœ Zvckw³ w`‡qB Rxe mRxe I Kg©ÿg nq| 

                    6126 OHC  + 2O6 Heat  O6H  6CO 
spirationRe

22    

I‡qjwWs ev SvjvB‡qi KviLvbvq avZz KvUv, †Rvov jvMv‡bvi Kv‡R e¨eüZ DP ZvcgvÎv m„wóKvix  Aw·-A¨vwmwUwjb ev 

Aw·-nvB‡Wªv‡Rb wkLv •Zixi Kv‡R Aw·‡Rb M¨vm e¨eüZ nq| gyg~l© †ivMx, Wyeyix, ce©Zv‡ivnx, Lwb kªwgK‡`i K…wÎgfv‡e 

k¦vm-cÖk¦vm Pvjv‡bvi Rb¨ Aw·‡Rb M¨vm e¨eüZ nq|  

1.13.4 Aw·‡R‡bi †h․M t Aw·‡Rb GKwU mwµq †g․j| wbw®…q M¨vm Qvov cÖvq mKj †g․‡ji mv‡_ Aw·‡Rb †h․M 

MVb K‡i|  f~-Z¡‡Ki †gvU f‡ii 89% Aw·‡Rb †h․M Øviv •Zix|  wewfbœ  avZe I AavZe A·vBW, Kve©‡bU, mvj‡dU, 

bvB‡UªU, dm‡dU I wmwj‡KUmg~n Aw·‡R‡bi †h․M| ÷vP©, †mjy‡jvR, †cÖvwUb, wbDwK¬K GwmW, A¨vj‡Kvnj, 

A¨vjwWnvBW, wK‡Uvb, d¨vwU GwmW, †dbj BZ¨vw` •Re †h․Mmg~‡ni meB Aw·‡R‡bi †h․M| 

 

1.13.5 A·vBWmg~n t Aw·‡R‡bi mv‡_ Ab¨ †g․‡ji wewµqvq Drcbœ wØ-‡g․j †h․Mmg~n‡K A·vBW e‡j| 

     ‡hgb:     22 COOC   ;    22 SOOS   ;  ONa2ONa4 22   

1.13.5.1 A·vBWmg~†ni †kªYx web¨vmt A·vBWmg~n‡K cÖavbZ `ywU †kªYx‡Z fvM Kiv hvq| 

   h_v :      1| avZz A·vBW Ges   2| AavZz A·vBW| 

cÖK…wZ Abyhvqx A·vBWmg~n‡K wb‡gœv³ 4wU †kªYx‡Z wef³ Kiv nq|  

  h_v:        K| A¤øxq ev GwmwWK A·vBW             L| ÿviKxq ev †ewmK A·vBW   

               M| Dfqagx A·vBW  Ges                 N| wbi‡cÿ ev cÖkg A·vBW| 

 

G Qvov cvi A·vBW, mycvi A·vBW, mve A·vBW, cwj A·vBW I †h․wMK ev wgkª A·vBW bv‡gi A·vBW i‡q‡Q| 

1.13.5.2  avZz A·vBW : avZzi mv‡_ Aw·‡R‡bi wewµqvq Drcbœ A·vBW‡K avZz A·vBW e‡j| †hgb: CaO, 

MgO, FeO, Fe2O3, ZnO, PbO, Na2O, Al2O3 BZ¨vw`| 

1.13.5.3  AavZz A·vBW : AavZzi mv‡_ Aw·‡R‡bi wewµqvq Drcbœ A·vBW‡K AavZz A·vBW e‡j| †hgb: 

CO, CO2, NO, N2O3, SO2, SO3, P2O5, As2O3 BZ¨vw`| 

▪▪ 
▪▪ 
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1.13.5.4  A¤øxq ev GwmwWK A·vBW : †h mKj  A·vBW cvwbi mv‡_ wewµqv K‡i GwmW ev A¤ ø •Zix K‡i Ges 

ÿv‡ii mv‡_ wewµqv K‡i jeY I cvwb •Zix K‡i Zv‡`i‡K  A¤ øxq ev GwmwWK A·vBW e‡j| mvaviYZ AavZzi 

A·vBWmg~n  A¤øxq ev A¤øag©x A·vBW wnmv‡e wµqv K‡i|   

†hgb : CO2, NO2, N2O3, N2O5, SO2, SO3, P2O5 BZ¨vw` A¤øxq ev GwmwWK A·vB†Wi D`vniY|  

(1) NO2 Gi A¤øag©xZv : NO2  cvwbi mv‡_ wewµqv K‡i bvBwUªK GwmW I bvBUªvm GwmW Ges ÿv‡ii mv‡_ 

wewµqv K‡i jeY I cvwb •Zix K‡i| G‡Z cÖgvwbZ nq NO2  A¤øag©x | 

 2NO2(g) + H2O → HNO3(aq) + HNO2(aq) 

           2NO2(g) + 2NaOH(aq) → NaNO3(aq) + NaNO2(aq) + H2O(l) 

(2) N2O5 Gi A¤øag©xZv t  N2O5 cvwbi mv‡_ wewµqv K‡i bvBwUªK GwmW Ges ÿv‡ii mv‡_ wewµqv K‡i jeY I 

cvwb •Zix K‡i| G‡Z cÖgvwbZ nq N2O5 A¤øag©x| 

  N2O5(s) + H2O(l)  → 2HNO3(aq)  

              N2O5(l)  + 2NaOH(aq) → 2NaNO3(aq)  +  H2O(l) 

(3) SO2Gi A¤øag©xZv t SO2 cvwbi mv‡_ wewµqv K‡i mvjwdDivm GwmW Ges ÿv‡ii mv‡_ wewµqv K‡i jeY I 

cvwb •Zix K‡i| G‡Z cÖgvwbZ nq SO2 A¤øag©x| 

 SO2(g) + H2O(l)  → H2SO3(aq)  

             SO2(g) + 2NaOH(aq) → Na2SO3(aq)  +  H2O(l) 

(4) SO3Gi A¤øag©xZv t SO3 cwbi mv‡_ wewµqv K‡i mvjwdDwiK GwmW Ges ÿv‡ii mv‡_ wewµqv K‡i jeY I 

cvwb •Zix K‡i| G‡Z cÖgvwbZ nq SO3 A¤øag©x| 

 SO3(g) + H2O(l)  → H2SO4(aq)  

             SO3(g) + 2NaOH(aq) → Na2SO4(aq)  +  H2O(l) 

(5) P2O5 Gi A¤øag©xZv t  P2O5 VvÛv cvwbi mv‡_ wewµqv K‡i ‡gUv dmdwiK Ges Mig cvwbi mv‡_ wewµqv 

K‡i A‡_©v dmdwiK GwmW •Zix K‡i|                        

                      P2O5(s) + H2O(l) →  2HPO3(l) 

                      P2O5(s) + 3H2O(l) 


  2H3PO4(l) 
 

              Avevi, P2O5ÿv‡ii mv‡_ wewµqv K‡i jeY I cvwb •Zix K‡i| G‡Z cÖgvwbZ nq  P2O5  A¤øag©x|           

      P2O5(s)  + 2NaOH(aq) → 2NaPO3(l)  + H2O(l)  [ kxZj Ae¯ vq ] 

                P2O5(s)  + 6NaOH(aq) → 2Na3PO4(s)  + 3H2O(l)  [ Mig Ae  ̄vq ] 

1.13.5.5  ÿviKxq ev †ewmK A·vBW t †h mKj  A·vBW cvwbi mv‡_ wewµqv K‡i ÿviK •Zix K‡i Ges 

Gwm‡Wi mv‡_ wewµqv K‡i jeY I cvwb •Zix K‡i Zv‡`i‡K  ÿviKxq ev †ewmK A·vBW e‡j| mvaviYZ avZzi 

A·vBWmg~n  ÿviKxq ev †ewmK A·vBW wnmv‡e wµqv K‡i|   

†hgb : CaO, Na2O, MgO, K2O BZ¨vw` ÿviKxq ev †ewmK  A·vB†Wi D`vniY|  

ÿviKxq A·vB‡Wi •ewkó n‡jv-  G‡`i A‡b‡K cvwbi mv‡_ wewµqv K‡i ÿvi •Zix K‡i Ges Gwm‡Wi mv‡_ wewµqv 

K‡i jeY I cvwb •Zix K‡i| 

       Na2O + H2O →  2NaOH(ÿvi)    ;    Na2O + 2HCl  →  2NaCl + H2O     

       CaO + H2O →  Ca(OH)2           ;    CaO  +  2HCl  →  CaCl2 + H2O    
 

1.13.5.6  Dfqagx A·vBW:  †h mKj  A·vBW †Kvb wewµqvq GwmW Ges †Kvb wewµqvq ÿviK wnmv‡e 

wµqv K‡i A_©vr †h mKj  A·vBW cwi‡e‡ki †cÖwÿ‡Z GwmW I ÿviK Dfqiƒ‡c wewµqv K‡i Zv‡`i‡K Dfqag©x 

A·vBW e‡j|  ‡hgb: Al2O3, ZnO, PbO, SnO BZ¨vw` Dfqag©x  A·vB†Wi D`vniY|  
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(1)   Al2O3 Gi Dfqag©x A·vBW wnmv‡e wµqv t Al2O3,  HCl-GwmW‡K cÖkwgZ K‡i jeY I cvwb •Zix 

K‡i| G‡ÿ‡Î  Al2O3 ÿviK wnmv‡e wµqv K‡i|  

          6HCl + Al2O3   → 2AlCl3 + 3H2O  [ Al2O3 ÿviK ] 

Avevi-Al2O3, ÿvi NaOH †K cÖkwgZ K‡i jeY I cvwb •Zix K‡i| G‡ÿ‡Î  Al2O3 GwmW wnmv‡e wµqv K‡i|  

          Al2O3 + 2NaOH  → 2NaAlO2 + H2O  [ Al2O3 GwmW  ] 

(2)  ZnO Gi Dfqag©x A·vBW wnmv‡e wµqv t ZnO,  HCl-GwmW‡K cÖkwgZ K‡i jeY I cvwb •Zix K‡i| 

G‡ÿ‡Î  ZnO ÿviK wnmv‡e wµqv K‡i|  

          2HCl + ZnO   → ZnCl2 + H2O  [  ZnOÿviK ] 

Avevi- ZnO ÿvi NaOH †K cÖkwgZ K‡i jeY I cvwb •Zix K‡i| G‡ÿ‡Î  ZnO GwmW wnmv‡e wµqv K‡i|  

          ZnO + 2NaOH  → Na2ZnO2 + H2O  [ZnO  GwmW  ] 

(3) PbO Gi Dfqag©x A·vBW wnmv‡e wµqv t  PbO ,  HCl-GwmW‡K cÖkwgZ K‡i jeY I cvwb •Zix K‡i| 

G‡ÿ‡Î  PbO  ÿviK wnmv‡e wµqv K‡i|  

          2HCl + PbO    → PbCl2 + H2O  [ PbO  ÿviK ] 

Avevi- PbO ÿvi NaOH †K cÖkwgZ K‡i jeY I cvwb •Zix K‡i| G‡ÿ‡Î  PbO GwmW wnmv‡e wµqv K‡i|  

          PbO  + 2NaOH  → 2Na2PbO2 + H2O  [ PbO  GwmW  ] 

1.13.5.7  wbi‡cÿ ev cÖkg A·vBW t †h mKj A·vBW GwmW ev ÿviK †KvbwUi mv†_B wewµqv K‡i bv 

Z_v hviv †Kvb GwmwWK ev ÿviK ag© †`Lvq bv Zv‡`i‡K wbi‡cÿ ev cÖkg A·vBW e‡j| †hgb: CO, N2O, NO, 

H2O BZ¨vw` cÖkg ev wbi‡cÿ A·vB‡Wi D`vniY| 

1.13.6.0 cviA·vBW t †h mKj A·vB‡W mvaviY A¤øxq ev ÿviKxq A·vBW A‡cÿv AwaK cwigv‡b Aw·‡Rb 

hy³ _v‡K Ges LwbR Gwm‡Wi mv‡_ wewµqv K‡i nvB‡Wªv‡Rb cviA·vBW •Zix K‡i Zv‡`i‡K cvi A·vBW e‡j| †hgb: 

Na2O2,  BaO2 BZ¨vw` | 

                     BaO2 + 2HCl → BaCl2 + H2O2 

1.13.6.1 cwjA·vBW t †h mKj A·vB‡W mvaviY A¤øxq ev ÿviKxq A·vBW A‡cÿv AwaK cwigv‡b Aw·‡Rb 

hy³ _v‡K Ges LwbR Gwm‡Wi mv‡_ wewµqv K‡i nvB‡Wªv‡Rb cviA·vBW •Zix K‡i bv Zv‡`i‡K cwj A·vBW e‡j| 

†hgb: MnO2,  PbO2 BZ¨vw` | 

                     PbO2 + 4HCl → PbCl2 + 2H2O + Cl2 

1.13.6.2 mycvi A·vBW t †h mKj A·vB‡W cwj A·vBW A‡cÿv AwaK cwigv‡b Aw·‡Rb hy³ _v‡K  

Zv‡`i‡K mycvi A·vBW e‡j| †hgb: KO2   BZ¨vw` | 

                     PbO2 + 4HCl → PbCl2 + 2H2O + Cl2 

1.13.6.3 wgkª A·vBW t  †h mKj A·vBW  GKB †g․‡ji `ywU wfbœ RviYve¯ vq weivRgvb A·vB‡Wi mgš^‡q 

MwVZ nq Zv‡`i‡K wgkª A·vBW ev †h․wMK A·vBW e‡j| †hgb: †div‡mv †dwiK A·vBW (Fe3O4) GKwU wgkª ev 

†h․wMK A·vBW| GwU †divm A·vBW (FeO) I †dwiK A·vBW(Fe2O3) Gi mgš^‡q MwVZ| 

    Fe3O4 = FeO.Fe2O3 ;   ‡iW Av·vBW (Pb3O4)wgkª A·vBW | Pb3O4= 2PbO.PbO2 

1.13.7.0  A·vB†Wi ¸iæZ¡/e¨envi  

  A·vBWmg~‡ni eûwe` e¨envi i‡q‡Q|  

1 | gvSvix mwµq avZzi A·vBW †hgb: g¨vM‡bUvBU (Fe3O4), †ngv&UvBU (Fe2O3.xH2O), e·vBU 

(Al2O3.2H2O) , †µvgvBU(FeO.Cr2O3),  wRsKvBU (ZnO) BZ¨vw` A·vBW¸‡jv mswk øó avZzi AvKwiK 

wnmv‡e e¨eüZ nq| Gme AvKwiK n‡Z Kve©b weRviY cÖwµqvq avZz wb®‥vlY Kiv nq|  

2 | Al2O3 _g©vBU c×wZ‡Z avZz †Rvov †`qvi Kv‡R e¨eüZ nq|  

3 |  A¨vjywgwbqvgi A·vBWmg~n iZœ cv_i †hgb-bxjv cv_i ev Shaphire(mvgvb¨ cwigv‡b Fe3O4 I TiO2 

‡eRvjhy³ Al2O3),iæwe(Ruby)cv_i(mvgvb¨ cwigv‡b  Cr2O3 ‡eRvjhy³ Al2O3)  

4 |  wKQz avZz A·vBW †hgb: ZnO, Fe2O3, PbO,Pb2O3,Pb3O4  BZ¨vw` is •Zix‡Z e¨eüZ nq|  
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5 |  PbO2 †jW mÂqK †Kvl •Zix‡Z e¨eüZ nq|  

6 |  avZz wb®‥vk‡b CaO I  SiO2 weMvjK wnmv‡e e¨eüZ nq|  

7 |  CaO `vjvb-‡KvVvi PzbKv‡g, KwjPzb Drcv`‡b, cvb LvIqvi Kv‡R, †mvWv-jvBg •Zix‡Z, wbiæ`K wnmv‡e 

e¨eüZ nq|  

8 | ZnO PvqwbR †nvqvBU is, Pg©‡iv‡Mi gjg ev µxg I cÖmvab Kv‡R †dm &cvDWvi wnmv‡e Ges `uv‡Zi wPwKrmvq 

e¨üZ nq| 

9 | AavZzi A·vBW¸‡jvi g‡a¨ CO2Gi eûwe` e¨envi i‡q‡Q| CO2 WªvB AvBm •Zix‡Z, mj‡f c×wZ‡Z 

†mvWvA¨vm •Zix‡Z, †Kvgj cvwbq ev †mvWv IqvUvi †hgb-‡ccwm, †m‡fbAvc, ¯úªvBU  BZ¨vw` •Zix‡Z , Av¸b 

wbfv‡bvi Kv‡R e¨eüZ nq|  

10 | SO3 I P2O5 wbiæ`K wnmv‡e e¨eüZ nq|  

11 | H2O2 Gi 30% cvwbq `ªeY (cvinvBWªj) RviK, weiÄK  I RxevbybvkK wnmv‡e wµqv K‡i|  

12 | nvB‡Wªv‡R‡bi ¸iæZ¡c~Y© A·vBW n‡jv cvwb(H2O)| Avgv‡`i GB my›`i c„w_ex I Gi RxeK~‡ji m„wó I Rxeb 

avi‡Yi g~‡j i‡q‡Q cvwb| 

 

1.13.7.1 K‡qKwU we‡kl A·vBW   

1|  †iW A·vBW t †dwiK A·vBW (Fe2O3) evRv‡i †iW A·vBW ev Ry‡qjvi eR © ev iæR cvDWvi bv‡g cwiwPZ| 

GwU ‡jvnvi •Zix KvVv‡gv,`iRv-Rvbvjvi wMÖj BZ¨vw`‡K gwiPv‡ivax Kivi Rb¨ †iW evwY©k wnmv‡e e¨envi Kiv nq| Bnv 

Ry‡qjvix‡Z ¯^Y©vjsKvi cwj‡ki Kv‡R ÔiæR cvDWviÕ wnmv‡e e¨eüZ nq| Km‡gwUK wnmv‡e e¨eüZ Ô‡f‡bmxq †iWÕ 

bv‡gi jvj is ‣Zix‡Z †dwiK A·vBW e¨eüZ nq| 

2| wR¼ A·vBW t ZnO ÔPvqwbR †nvqvBUÕ bv‡g mv`v is wnmv‡e e¨eüZ nq| GwU Pg© ‡iv‡Mi gjg ev µxg •Zix‡Z 

I cÖmvab Kv‡R †dmcvDWvi wnmv‡e Ges `uv‡Zi wPwKrmvq wdjvi wnmv‡e e¨üZ nq| 

3| †jW A·vBW ev wj_vR© t †jW g‡bv·vBW (PbO)†K wj_vR© ev g¨vwmKU e‡j| GwU wdë KvP, Gbv‡gj †KvwUs, 

is I evwb©k •Zix‡Z e¨eüZ nq|  

4| †iW †jW ev wgwbqvg t UªvB cøvw¤̂K †UUªv·vBW(Pb3O4)†K Ô†iW †jWÕ ev ÔwgwbqvgÕ e‡j| GwU wmu`yi I jvj is 

wnmv‡e , wd›U KuvP I w`qvkjvB ‣Zix‡Z e¨eüZ nq| 

5| g¨vM‡bwmqv ev g¨vM‡bwmqvg A·vBW t GwU AwMœmn BU,µzwmej •Zix‡Z; wPwKrmv ‡ÿ‡Î wgé Ae g¨vM‡bwmqv 

A¤ø bvkK(G›UvwmW), †j‡·wUf(†Rvjvc)Ila wnmv‡e e¨eüZ nq| A¨vm&‡e÷‡mi mv‡_ Zvc AcwievnK wnmv‡e 

g¨vM‡bwmqvg A·vBW  e¨eüZ nq| 

6| wmwjKv t wmwjKv (SiO2 )GKwU ¸iæZ¡c~Y© AavZz A·vBW| avZz wb®‥vk‡b we‡kl K‡i Kcvi g¨vU †_‡K we ø÷vi 

Kcvi Drcv`‡b wmwjKv weMvjK wnmv‡e e¨eüZ nq| KuvP wk‡íi cÖavb KvPvgvj n‡jv wmwjKv | GRb¨ wmwjKv‡K KuvP 

evwj e‡j| 

7| Kve©b g‡bv·vBW(CO)t CO cÖkg wKš‧ wRviYag©x M¨vm| Ach©vß evq~‡Z Kve©b I nvB‡WªvKve©‡bi `n‡bi d‡j 

CO M¨vm •Zix nq| weRviY ag©x e‡j CO ‡ek mwµq I welv³| wewo-wmMv‡iU, hvwš¿K hvb-evnb I Kj KviLvbvi 

†auvqvq CO we`¨gvb _v‡K| CO eY©nxb I MÜnxb M¨vm e‡j Gi Dcw  ̄wZ †Ui cvIqv hvq bv| ZvB mevi ARv‡š Í CO 

cÖk¦v†mi Z_v k¦vm MÖn‡Yi mv‡_ kix‡ii Af¨š Í‡i Xy‡K i‡³i wn‡gv‡M øvwe‡bi mv‡_ wewµqv K‡i RwUj †h․M MVb K‡i Ges 

i‡³i Aw·‡Rb cwienb ÿgZv‡K e¨nZ K‡i| d‡j gvbe †`‡n k¦vmKó †`Lv †`q | `xN© w`b hveZ ev AwaK cwigv‡b 

CO M¨v‡m k¦vm wb‡j ü`‡ivM I k¦vmKó †iv‡M gvbyl gviv hvq| Gme Kvi‡Y  CO †K Ôbxie NvZKÕ ev ÔSilent 

killerÕe‡j| 

 

mvjdvi (Sulfur) 
1.14.0 cwiwPwZ t  KÿZvcgvÎvq mvjdvi big I f½yi GKwU nvjKv njy` KwVb 

c`v_©| GwU GKwU eûiƒcx †g․j| Gi iƒc‡f` ¸‡jvi g‡a¨ iw¤¢K mvjdvi me‡P‡q 

w¯ wZkxj| 1777 Lªx÷v‡ã A¨vb &Ubx j¨vfqwm‡q (Antoine Lavoisier)mvjdvi  ‡h․M 

bq eis GwU GKwU †g․wjK c`v_©  Zv cÖgvb K‡ib| 1867 Lªx÷v‡ã hy³ iv‡óªi 

jywmqvbvq jeY Lwbi kªwgKiv mvjdvi Avwe®Kvi K‡ib| KwVb mvjdvi mvaviYZ 

PµvKvi gyKzU AvK…wZi Aó cigvbyK (S8) Aby wnmv‡e weivR K‡i| 

 
[Crown-shaped S8 Aby ] 

 

 

 
[Crown-shaped S8 Aby ] 

 

http://en.wikipedia.org/wiki/Antoine_Lavoisier
http://en.wikipedia.org/wiki/File:Large_Sulfur_Crystal.jpg
http://en.wikipedia.org/wiki/File:Cyclooctasulfur-above-3D-balls.png
http://en.wikipedia.org/wiki/File:Cyclooctasulfur-above-3D-balls.png
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1.14.1 mvjdv‡ii Drm t hy³ivóª, B‡›`v‡bwmqv, Rvcvb, wmwmwj,g¨vw·‡Kv cÖf„wZ †`‡k Av‡MœqwMwi A‡Â‡ji Lwb‡Z 

ev f~-M‡f© †g․wjK mvjdvi cvIqv hvq| mvaviYZ cÖK…wZKfv‡e †h․M wnmv‡e weivRgvb mvjdvi Drm¸‡jv n‡jv -  

(K) mvjdvBW LwbR t  AvqibwcivBU-FeS2,   wmbevi(cinnabar)-HgS, 

                                          M¨v‡jbv(galena) PbS,  wRsK†e øÛ (sphalerite) -ZnS,  

                                           Kcvi wcivBU-CuFeS2  ,w÷ebvBU (stibnite)-Sb2S3   BZ¨vw`|                                                                

(L) mvj‡dU LwbR t  wRcmvg(gypsum)-CaSO4.2H2O , †eivBU(barite)-BaSO4 , 

                                      Bcmg jeY-MgSO4.7H2O BZ¨vw`| 

1.14.2 mvjdvi wb®‥vlY  

mvjdvi cÖavbZ `ywU Dcv‡q wb®‥vkb Kiv nq| G‡`i GKwU n‡jv wmwmwjqvb c×wZ Ges AciwU n‡jv d«vm c×wZ| 

BUvwji wmwmwj‡Z Av‡MœqwMwi AÂ‡j cÖvß Av‡Mœq wkjvmg~‡n cÖPzi mvjdvi _v‡K| wmwmwjqvb c×wZ‡Z Av‡MœqwMwi 

AÂ‡j Lwb n‡Z mvjdvihy³ wkjvmg~n msMÖn K‡i cvnvox Xvjy AÂ‡j BU wbwg©Z Pzwj ø‡Z ¯‧cvKv‡i Rgv K‡i cyov‡bv nq| 

d‡j wkjvq we`¨gvb mvjdvi M‡j Mwo‡q wbPz Ask w`‡q †ewo‡q Av‡m| MwjZ mvjdvi‡K Kv‡Vi ev‡· f‡i msMÖn Kiv 

nq| 

dªvm c×wZ‡Z mvjdvi wb®‥vkYt 1894 mv‡j Rvg©v‡b Rb¥ MÖnYKvix 

Av‡gwiKvb imvqbwe` Herman Frasch me©cÖ_g f~-Mf© †_‡K mvjdvi 

Drcv`b cÖwµqv D™¢veb K‡ib|  G Kvi‡Y GB c×wZ‡Z mvjdvi  wb®‥vkb 

cÖwµqv‡K d«vm c×wZ(Frasch process) ev jywmqvbv c×wZ e‡j| 1903 mv‡j 

jywmqvbvq d«vm c×wZ‡Z A_©‣bwZK jvfRbKfv‡e  mvjdvi Lwb †_‡K mvjdvi 

Drcv`b ïiæ nq| dÖvm c×wZ‡Z wZbwU wfbœ e¨v‡mi GK‡Kw›`ªK w÷j cvBc‡K 

f~-M‡f©i †h ¯Í‡i mvjdvi i‡q‡q‡Q Zv‡Z cÖ‡ek Kiv‡bv nq| me‡P‡q †gvUv 

bjwUi wbP w`K wQ`ªhy³ _v‡K| †gvUv bjwUi ga¨ w`‡q 180
0
C ZvcgvÎvq 

AwZZß cvwbev®ú cÖvq 10 atm. Pv‡c mvjdvi †e‡W Pvjbv Kiv nq| mvjdv‡ii 

MjbvsK (115.21°C) cvwbi ùzUbvsK (100°C) A‡cÿv mvgvb¨ †ewk e‡j 

PvjbvK…Z Mig cvwbi cÖfv‡e mvjdvi †e‡W we`¨gvb KwVb mvjdvi M‡j Zij 

mvjdv‡i cwibZ nq| GKB mg‡q wfZ‡ii miæ bjwU w`‡q DP Pv‡c Mig evq~ 

Pvjbv Kiv  nq| d‡j  gv‡Si  bjwU  w`‡q ‡ei n†q Avmv Da©Ÿ g~Lx evq~  

cÖev‡ni  mv‡_ MwjZ mvjdvi †dbv AvKv‡i f~-Mf© †_‡K †ei n‡q Av‡m| d«vm 

c×wZ‡Z cÖvq 99.5% weï× mvjdvi cvIqv hvq|  

1.14.3 mvjdv‡ii e¨envi t  

mvjdv‡ii eûwe` e¨envi i‡q‡Q| mvjwdDwiK Gwm‡Wi evwbwR¨K Drcv`‡b mvjdvi e¨eüZ nq| w`qvkjvB I eviæ` 

•Zix‡Z mvjdvi e¨eüZ nq| Jla wk‡í mvjdvWªvM †hgb : mvjdvwbjvgvBW, mvj‡dvbvgvBW BZ¨vw` cÖ¯‧wZ‡Z mvjdvi 

e¨eüZ nq| SO2 I CS2 cÖ ‧̄wZ‡Z Ges †iqb wk‡í mvjdvi e¨eüZ nq| 

1.14.4 mvjdv‡ii eûiƒcZv t 

 ‡Kvb †g․‡ji cÖK…wZ‡Z wewfbœ †f․Zve¯ vq weivR Kivi ag©‡K eûiƒcZv e‡j| ‡h me †g․j eûcZv ag© †`Lvq Zv‡`i‡K 

eûiƒcx †g․j e‡j| †Kvb eûiƒcx †g․‡ji GK GKwU †f․Zve¯ v‡K Gi GK GKwU iƒc‡f` ev allotrope  e‡j | mvjdvi 

GKwU eûiƒcx †g․j| Gi 30 wUiI †ewk KwVb iƒc‡f` Av‡Q|  

     mvjdv‡ii `vbv`vi iƒc‡f`¸‡jv n‡jv    t iw¤¢K ev AóZjKxq mvjdvi ev α-mvjdvi  I   

                                                       g‡bvwK¬wbK ev GKvÿx ev β-mvjdvi| 

     mvjdv‡ii A`vbv`vi iƒc‡f`¸‡jv n‡jv  t cøvw÷K ev bgbxq mvjdvi ev -mvjdvi ,  

                                                       ỳ» mvjdvi ev -mvjdvi | 

     mvjdv‡ii Zij iƒc‡f`¸‡jv n‡jv        t j¨vg&Wv ()mvjdvi I wgD () mvjdvi | 

         ZvQvov, KjqWvj mvjdvi bv‡g mvjdv‡ii GKwU iƒc‡f` Av‡Q| 

iw¤^K I g‡bvwK¬wbK Dfq c ªKvi mvjdv‡ii AvbweK ms‡KZ GKB (S8) wKš‧ G‡`i †Kjv‡mi MVb wfbœ| 95.6
0
C Gi 

wb‡P iw¤^K mvjdvi ¯ vqx nq Ges 95.6
0
C Gi Dc‡i g‡bvwK¬wbK mvjdvi ¯ vqx nq |  iw¤^K I g‡bvwK¬wbK mvjdv‡ii 

gZ ZvcgvÎvq Dci wbf©ikxj eûiƒcZv‡K  GbvbwmD‡U ªvwc(enantiotropy) e‡j|  

   iw¤^K                  g‡bvwK¬wbK                nvjKv njy`                 Mvp Kgjv                  Kvj‡P KwVb 

   mvjdvi               mvjdvi                   Zij mvjdvi              Zij mvjdvi               mvjdvi  

95.60C  

 

1130C  

 

1800C  

 

2300C  

 
[ AóZjKxq mvjdvi ] 

     [  GKv¶x mvjdvi ] 

 

(AwZZß  

cvwb ev®ú) 

(Zß evq~) 
(MwjZ 

mvjdvi) 

(mvjdvi 

   †eW) 

[wPÎ t 1.15 dªvm c×wZ‡Z mvjdvi wb®‥vkY ] 

 

http://en.wikipedia.org/wiki/Cinnabar
http://en.wikipedia.org/wiki/Galena
http://en.wikipedia.org/wiki/Sphalerite
http://en.wikipedia.org/wiki/Stibnite
http://en.wikipedia.org/wiki/Barite
http://en.wikipedia.org/wiki/Herman_Frasch
http://en.wikipedia.org/wiki/Celsius
http://en.wikipedia.org/wiki/Celsius
http://en.wikipedia.org/wiki/Allotropy
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1.14.5 mvjdv‡ii ag© t  

mvjdvi nvjKv njya KwVb c`v_©| †g․wjK mvjdvi g„`y MÜhy³| mvjdvi cvwb‡Z A`ªeYxq  wKšÍ Kve©b WvB mvjdvB‡W 

`ªeYxq| mvjdvi evq~‡Z bxj wkLvmn R¡‡j SO2 M¨vm •Zix K‡i| mvjdvi cwieZ©mkxj †WvRbx I RviY msL¨v cÖ`k©b 

K‡i| Gi mvaviY RviY msL¨v n‡jv −2, +2, +4 Ges +6. mvjdvi wmw®…q  

M¨vm Qvov cÖvq mKj †g․‡ji mv‡_ myw¯ Z †h․M MVb K‡i| mvjdv‡ii GKwU e¨wZµg ag© 

n‡jv 200 
0
C Gi Dc‡i G‡K hZB DËß Ki‡Z _v‡K‡j cwjgvi MV‡bi Kvi‡Y Gi 

mv›`ªZv(viscosity) e„w× †c‡Z _v‡K| 200
0
C Gi Dc‡i mvjdvi Kvj‡P jvj eY© aviY 

K‡i| AwZ DP ZvcgvÎvq mvjdv‡ii cwjgvi MVb †f‡½ hvq e‡j cybivq Gi mv›`ªZv 

n«vm cvq| MwjZ mvjdvi‡K `ªæZ kxZj Ki‡j bgbxq A`vbv`vi mvjdvi cvIqv hvq| 

mvjdv‡ii MjbvsK 115.21°C. 

1.14.6 mvjdv‡ii A·vBWmg~n 

mvjdv‡ii cÖavb `ywU A·vBW n‡jv : mvjdvi WvB A·vBW(SO2) I  mvjdvi UªvB A·vBW (SO3)| mvjdv‡ii Ab¨vb¨ 

A·vBW¸‡jv n‡jv mvjdvi g‡bv·vBW(SO),mvjdvi †mmKzB·vBW(S2O3), WvB mvjdvi †nÞv·vBW(S2O7) , mvjdvi 

†UUªv·vBW(SO4) | 

1.14.6.1 mvjdvi WvB A·vBW(SO2)  

 

MVb t 

                                                                                   O–S–O eÜb †Kvb = 119º 

 

mvjdvi WvB A·vB‡Wi Aci bvg¸‡jv n‡jv : mvjdvi(IV) A·vBW ev mvjwdDivm A¨bnvBWªvBW | 

1.14.6.2 mvjdvi WvB A·vB†Wi cÖ¯‧wZ 

evq~‡Z mvjdvi‡K `nb Ki‡j mvjdvi WvB A·vBW •Zix nq| 

S8(s)  + 8O2(g)  → 8SO2(g)  
evq~‡Z nvB‡Wªv‡Rb mvjdvBW‡K `nb Ki‡jI mvjdvi WvB A·vBW •Zix nq| 

2H2S(g) + 3O2(g) → 2H2O(g) + 2SO2(g) 

MvpxK…Z mvjdvBW AvKwiKmg~n‡K ZvcRvwiZ ev †ivw÷s Ki‡j mvjdvi WvB A·vBW •Zix nq| 

 4FeS2(s) + 11O2 (g) → 2Fe2O3(s) + 8SO2(g) 

2ZnS(s) + 3O2 (g) → 2ZnO(s) + 2SO2(g) 

HgS(s) + O2(g) → Hg(g) + SO2(g) 

1.14.6.3 mvjdvi WvB A·vB†Wi cixÿvMvi cÖ¯‧wZ 

g~jbxwZ t cixÿvMv‡i DËß Mvp H2SO4 Gi mv‡_ Kcvi K~wPi wewµqv NwU‡q SO2 M¨vm •Zix Kiv nq| 

    Cu(s) + 2H2SO4(aq) → CuSO4(aq) + SO2(g) + 2H2O (l) 

c×wZi eY©bv t GKwU †MvjZjx d¬v‡· wKQz Kcvi K~wP wb‡q Gi             

g~‡L `yB wQ`ª wewkó GKwU ivevi K‡K©i mvnv‡h¨ GKwU wbM©g bj 

I GKwU w_mj dv‡bj hy³ Kiv nq| d¬·wU‡K ÷vÛ I K¬v‡¤úi 

mvnv‡h¨ GKwU wÎcw` ÷v‡Ûi ZviRvwji  Dci emv‡bv nq Ges 

wbMg© bjwUi †Lvjv cÖvš Í GKwU Lvovfv‡e ivLv M¨vmRv‡i cÖ‡ek 

Kiv‡bv nq| AZci, w_mj dv‡b‡ji mvnv‡h¨ M„nxZ Kcvi K~wPi 

mv‡_ Mvp H2SO4 †hvM K‡i wgkªYwU‡K eyb‡mb evY©v‡ii mvnv‡h¨ 

DËß Ki‡j SO2 M¨vm Drcv`b ïiæ nq| Drcvw`Z SO2 M¨vm 

wbM©g bj w`‡q †ei n‡q evq~i DaŸ© g~Lx AcmviY Øviv  M¨vmRv‡i 

Rgv nq|  

we‡kvab : Drcbœ SO2 M¨vm†K Mvp H2SO4Iqvk †evZ‡ji g‡a¨ 

Pvjbv K‡i cvwb I SO2 M¨vm gy³ Kiv nq| 

  

 
 [ MwjZ i³ jvj mvjdvi I R¡jš— mvjdv‡ii bxj wkLv ] 

 

H2SO4 

Cu SO2 

[ wPÎ t 1.16 cix¶vMv‡i SO2 cÖ ‧̄wZ ] 

 

http://en.wikipedia.org/wiki/Viscosity
http://en.wikipedia.org/wiki/Celsius
http://en.wikipedia.org/wiki/File:Sulfur-dioxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Sulfur-dioxide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Sulfur-dioxide-2D.svg
http://en.wikipedia.org/wiki/File:Burning-sulfur.png
http://en.wikipedia.org/wiki/File:Burning-sulfur.png
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1.14.6.4 mvjdvi WvB A·vB†Wi ag© t  SO2 GKwU  eY©nxb  welv³  M¨vm| GwU  cvwb‡Z  `ªexf~Z n‡q 

mvjwdDivm GwmW •Zix K‡i e‡j G‡K ÔmvjwdDivm A¨bnvBWªvBWÕ e‡j| SO2 evq~ A‡cÿv 2.5 ¸b fvix | (evq~i Av: 

NbZ¡ 14.4, SO2 Gi Av: NbZ¡ =64/2=32)| SO2 A¤øag©x ; GwU RviK, weRviK I weiÄK wnmv‡e wµqv K‡i| 

 

        

 

SO2 Gi Abyi AvK…wZ euvKv‡bv(bent) , GwU GKwU AóK m¤úªmvwiZ †h․M, KviY Gi Aby‡Z mvjdvi cigvbyi Pvi w`‡K 

5 †Rvov B‡jKUªb i‡q‡Q| 

1| SO2 Gi A¤øag© t SO2 cvwb‡Z `ªexf~Z n‡q mvjwdDivm GwmW Drcbœ K‡i| ZvB SO2 Rjxq `ªeY bxj 

wjUgvm†K jvj K‡i| ZvQvov, SO2 ÿv‡ii mv‡_ wewµqv K‡i jeY I cvwb •Zix K‡i| SO2  Gi Gme wewµqv Gi 

A¤øZ¡†K cÖgvb K‡i|  

                 SO2 + H2O ⇌ 2H
+
 + SO3

2-
 ;   2H

+
 + bxj wjUgvm → jvj wjUgvm 

                 SO2 + 2NaOH → Na2SO3 + H2O  

 

2| SO2 Gi weRviYag© t  

Av`ª SO2 Z_v SO2 Gi Rjxq `ªeY weRviK wnmv‡e wµqv K‡i| †hgb: Av`ª SO2 †K¬vwiY‡K weRvwiZ K‡i nvB‡Wªv‡Rb 

†K¬vivB‡W Ges †dwiK †K¬vBW‡K weRvwiZ K‡i †divm †K¬vivB‡W cwibZ K‡i| 

 

            SO2 + 2H2O + Cl2 → 2HCl + H2SO4 

            SO2 + 2H2O + 2FeCl3 → 2HCl + H2SO4 + 2FeCl2 

 

3| SO2 Gi RviYag© t  

Zxeª weRvi‡Ki mv‡_ wewµqvi mg‡q SO2 RviK wnmv‡e KvR K‡i| †hgb : SO2 nvB‡Wv‡Rb mvjdvBW‡K RvwiZ K‡i 

G †_‡K mvjdvi wegy³ K‡i|  

SO2 + 2H2S → 3S + 2H2O 

 

4| SO2 Gi weiÄY ag© t 

 SO2  cvwb wm³ iwOb e¯‧‡K weRvwiZ K‡i eY©nxb K‡i Z_v weiwÄZ K‡i| GLv‡b  SO2  I cvwbi wewµqvq Drcbœ 

cvigvbweK nvB‡Wªv‡Rb weRviY wµqvq AskMÖnY K‡i| ZvB SO2 Gi weiÄY wµqv m¤úbœ Kivi Rb¨ cwb Avek¨K | 

 

        SO2 + 2H2O → H2SO4 + 2[H]  ;    

        iwOb e¯‧  +  [H]  → weRvwiZ eY©nxb ev weiwÄZ e¯‧ 

 

KvM‡Ri gÛ ev cví •Zixi KviLvbvq  SO2 weiÄK Z_v weøwPs G‡R›U wnmv‡e e¨eüZ nq| jÿ¨bxq †h, SO2 KZ…K 

weiwÄZ e ‧̄‡K `xN© mgq hveZ †Lvjv Ae¯ vq evq~‡Z †i‡L w`‡j Zv cybivq evq~i Aw·‡Rb Øviv RvwiZ n‡q eY©hy³ n‡q 

c‡o| GKvi‡Y, SO2 Øviv weiwÄZ KvM†Ri •Zix eBcÎ cyivb n‡j A‡bKUv ev`vgx is aviY K‡i| 

 

1.14.6.5 mvjdvi WvB A·vB†Wi e¨envi   

mvjwdDwiK GwmW Drcv`‡b SO2 GKwU ga¨eZ©x †h․M wnmv‡e KvR K‡i| SO2 KvMR wk‡í weiÄK wnmv‡e e¨eüZ 

nq| Zv Qvov †c․i GjvKvq cvwb †kvabvMv‡i †K¬vwiY Øviv cwi‡kvwaZ cvwb(†K¬vwi‡b‡UW cvwb) n‡Z AwZwi³ †K¬vwiY `yi 

Ki‡Z SO2 e¨eüZ nq| 

         SO2 + Cl2 → SO2Cl2 (sulfuryl chloride) 

SO2 Gi Rxevbybvkb ag© i‡q‡Q e‡j GwU mnbxq gvÎvq E220 bv‡g wcÖRvi‡fwUf wnmv‡e k~®‥ dj, bvmcvwZ BZ¨vw` 

msiÿ‡Y I IqvBb •Zix‡Z e¨eüZ nq| mn‡R Zijxf~Z nq Ges ev®úxfe‡bi wjbZvc †ewk e‡j SO2 evwoN‡i e¨eüi 

wiwd«Rv‡iU‡i wngvqK Zij wnmv‡e e¨eüZ nq| 

 

▪▪ 

http://en.wikipedia.org/wiki/Sulfuryl_chloride
http://en.wikipedia.org/wiki/E_number
http://en.wikipedia.org/wiki/File:Sulfur-dioxide-resonance-2D.png
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1.14.6.6 mvjdvi UªvB A·vBW(SO3)   

cwiwPwZ t mvjdvi UªvB A·vBW GKwU cÖej cvwbMÖvmx KwVb c`v_© | GwU wewfbœ cwjgvwiK Ae¯ vq weivR K‡i| 17
0
C 

MjbvsK wewkó mvjdvi UªvB A·vB†Wi GKwU KwVbve  ̄v n‡jv SO3 Gi UªvBgvi Z_v (SO3)3|  

MVbt 

 

 

   

                          ( SO3)                               [(SO3 )3 Gi PvwµK KvVv‡gv ] 

 
cÖ ‧̄wZ t ï®‥ SO2 I O2 M¨vm wgkªY‡K 400-500

0
C ZvcgvÎvq DËß cøvwUbvg A¨vm‡emUm cÖfve‡Ki Dci w`‡q Pvjbv 

 Ki‡j SO3 Gi mv`v †auvqv •Zix nq| Drcbœ M¨vm‡K eid kxZj wgkª‡Yi mvnv‡h¨  VvÛv Ki‡j SO3 Gi m~Pv‡jv 

†Kjvm cvIqv hvq| 

        2SO2(g) +  O2(g)  
C400,Pt 0

2SO3(g)                                 
 

ag© t SO3 GKwU A¤øag©x A·vBW| GwU cwb‡Z  `ªexf~Z n‡q mvjwdDwiK GwmW •Zix K‡i e‡j G‡K ÔmvjwdDwiK 

A¨bnvBWªvBWÕ e‡j| GwU ÿvi‡Ki mv‡_ wewµqv K‡i mvj‡dU MVb K‡i| 

 

         SO3(g) + H2O(l) → H2SO4(aq) 

         SO3(g) + CaO(s) → CaSO4(aq) 

         SO3(g) + NaOH(aq) → Na2SO4(aq) + H2O(l) 

SO3 , H2SO4 G `ªexf~Z n‡q cvB‡ivmvjwdDwiK GwmW(H2S2O7) ev Iwjqvg  MVb K‡i| Iwjqvg†K †Lvjv Ae¯ vq 

†i‡L w`‡j G †_‡K SO3 Gi mv`v †auvqv †ei n‡Z _v‡K| GRb¨ Iwjqv‡gi Av‡iK bvg n‡jv wdDwgs ev aygvqgvb 

mvjwdDwiK GwmW| 

            SO3(g) + H2SO4(l) → H2S2O7(l)        [ H2S2O7 = H2SO4.SO3 ] 

SO3 Gi RviY ag© t  SO3 GKwU kw³kvjx RviYg©x A·vBW| GwU Mvp H2SO4 Gi Abyiƒc RviY ag© †`Lvq| ‡hgb - 

SO3  nvB‡Wªv‡Rb Av‡qvWvBW †K RvwiZ K‡i G †_‡K Av‡qvwWb wegy³ K‡i|  

 nvB‡Wªv‡Rb mvjdvBW(H2S)  

1.15.0 cwiwPwZ  

nvB‡Wªv‡Rb mvjdvBW mvjdv‡ii GKwU ¸iæZ¡c~Y© nvBWªvBW| GwU eY©nxb I cuPv wW‡gi MÜwewkó, SvSv‡jv welv³ M¨vm|  

Gi wewfbœ bvg i‡q‡Q ; †hgb- mvjwdD‡i‡UW nvB‡Wªv‡Rb, nvB‡Wªv mvjwdDwiK GwmW, mvj‡db(sulfane), wmDqvi 

M¨vm(sewer gas), i‡Ub GBM M¨vm | Gi NbZ¡ 1.363 g/L, †gvjvi fi  34.082 g/mol , Mjbvq I ùzUbvsK 

h_vµ‡g  -82.30 °C  I  -60.28 °C| GwU cvwb‡Z Aí cwigv‡b `ªeYxq [ 0.4 g/100 mL (20 °C) 0.25 g/100 

mL (40 °C)]|   

AvbweK MVbt Abyi AvK…wZ euvKv(bent),H-S-H eÜb†Kvb 92.1
0 
;
  
S-H eÜb •`N© 133.6pm 

1.15.1 H2S Gi cÖ¯‧wZ 

 avZe mvjdvB‡Wi mv‡_ cvwb ev RviYag©x bq Ggb Gwm‡Wi jNy `ªe‡Yi wewµqvq H2S  •Zix nq| †hgb :  

Al2S3(s) +  H2O(l) → H2S(g) + Al2O3(s) 

FeS(s) +  HCl(aq) → H2S(g) + FeCl2(aq) 

FeS(s) +  H2SO4(dil.) → H2S(g) + FeSO4(aq) 

jÿ¨Yxq †h,avZe mvjdvB‡Wi mv‡_ Mvp H2SO4 ev HNO3 Gi wewµqv Øviv H2S  •Zix Kiv hvq bv | Gi KviY n‡jv  

Mvp H2SO4 ev HNO3  RviK wnmv‡e wµqv K‡i| Mvp H2SO4 ev HNO3  Dcw  ̄wZ‡Z wewµqvq Drcbœ H2S  

weRviK wnmv‡e wµqv K‡i; d‡j H2S  RvwiZ n‡q mvjdv‡i cwibZ nq ; H2S  Gi cwie‡Z© mvjdvi Aa:wÿß nq| 

  

 

 

http://en.wikipedia.org/wiki/File:Hydrogen-sulfide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Hydrogen-sulfide-3D-vdW.png
http://en.wikipedia.org/wiki/File:Hydrogen-sulfide-2D-dimensions.svg
http://en.wikipedia.org/wiki/File:Hydrogen-sulfide-2D-dimensions.svg


52 

MÖæc-V I VI Gi †g․jmg~‡ni 

†hgb- FeS Gi mv‡_ Mvp H2SO4 Gi wewµqvq Drcbœ H2S M¨vm‡K AwZwi³ Mvp H2SO4 RvwiZ K‡i mvjdv‡i 

cwibZ K‡i| d‡j  H2S  Gi cwie‡Z© SO2 M¨vm  I  mvjdvi Aa:wÿß nq|  

 

                   FeS(s) +  H2SO4(conc.) → H2S(g) + FeSO4(aq) 

                   H2SO4(conc.) → SO2(g) + H2O(l) + [O] 

                   H2S(g) + [O] → H2O(l) + S(s)  

   bxU wewµqv t FeS(s) + 2H2SO4(conc.) →FeSO4(aq) + 2H2O(l) + SO2(g) + S(s) 

GKBfv‡e, FeS Gi mv‡_ HNO3Gi wewµqvq Drcbœ H2S M¨vm‡K AwZwi³ HNO3 RvwiZ K‡i mvjdv‡i cwibZ 

K‡i| d‡j  H2S  Gi cwie‡Z© NO2 M¨vm  I  mvjdvi Aa:wÿß nq|  

 

                   FeS(s) +  2HNO3(conc.) → H2S(g) + Fe(NO3)2 (aq) 

                   2HNO3(conc.) → 2NO2(g) + H2O(l) + [O] 

                   H2S(g) + [O] → H2O(l) + S(s)  

   bxU wewµqv t FeS(s) + 4HNO3(conc.) → Fe(NO3)2 (aq) + 2H2O(l) +2NO2(g) + S(s) 

1.15.2 cixÿvMv†i H2S M¨vm cÖ¯‧wZ I  Gi µgvMZ mieivn  

g~jbxwZt cixÿvMv‡i †divm mvjdvBW(FeS) I VvÛv I jNy H2SO4 wewµqv NwU‡q H2S M¨vm ‣Zix Kiv nq| 

FeS(s) +  H2SO4(dil.) → H2S(g) + FeSO4(aq) 

cixÿvMv‡i A‣Re je‡Yi ¸bMZ we‡k øl‡Y H2S M¨vm ÿviKxq g~j‡Ki MÖæc wba©vi‡Y MÖyc weKviK wnmv‡e e¨eüZ nq| 

G Kvi‡Y cixÿvMv‡i H2S M¨v†mi µgvMZ mieiv†ni cÖ‡qvRb nq| Dcihy³ g~jbxwZ Abyhvqx cixÿvMv‡i mvaviYZ 

wKc hš¿ ev wKc †Rbv‡iUi e¨envi K‡i  H2S M¨vm µgvMZfv‡e mieivn Kiv nq| 

 

wKc h‡š¿i MVb t wKc hš¿wU wZbwU Lvovfv‡e mw¾Z †Mvj‡Ki mgš^‡q MwVZ 

KuvPhš¿ | D™¢veK Petrus Jacobus Kipp  Gi bvgvbymv‡i Gi bvg ÔKipp's 

apparatusÕ ivLv n‡q‡Q|  wb‡Pi †MvjKwU P¨vÞvZjx| GwU H2SO4 Gi Avavi 

wnmv‡e KvR K‡i| gv‡Si I wb‡Pi †MvjKØq ¯ vqxfv‡e mshy³ve¯ vq _v‡K| 

gv‡Si †MvjKwU FeS evi I wewµqvq Drcbœ H2S M¨v†mi Avavi wnmv‡e KvR 

K‡i ; G‡Z GKwU ÷cKK& hy³ wbM©g bj jvMv‡bv _v‡K| cÖ‡qvRb Abyhvqx 

÷cKKwU  Nywi‡q H2S M¨vm cÖevn †bqv hvq ev eÜ Kiv hvq| Dc‡ii †MvjKwUi 

wbP w`K j¤v̂ I µgk myiæ bjhy³| Dc‡ii †MvjKwU‡K gv‡Si †Mvj‡Ki gy‡L 

evq~‡ivax fv‡e ¯ vcb Kiv nq| Dc‡ii †MvjKwUi j¤v̂ bjwU wb‡Pi †Mvj‡Ki cÖvq 

Zjv ch©š Í †c․Qv‡bv _v‡K ; Dc‡ii †MvjKwU H2S M¨vm  wbM©g b‡ji ÷cKK&  

eÜ _vKv Ae¯ vq H2SO4 Gi Avavi wnmv‡e KvR K‡i | 

 

wKc h‡š¿i Kvh©cÖbvjx t  gv‡Si †MvjKwU‡Z FeS evi  wb‡q  w_mj dv‡b‡ji 

gva¨‡g jNy H2SO4 Øviv wb‡Pi †MvjKwU c~Y© K‡i gv‡Si †Mvj‡Ki FeS evimg~n 

wbgw¾Z  Kiv gvÎ wewµqv ïiæ nq | wewµqvq  Drcbœ H2S M¨vm gv‡Si †Mvj‡K 

Rgv n‡Z _v‡K Ges M¨v‡mi Pvc e„w× †c‡j Zv wbM©g bj w`‡q †ewi‡q Av‡m| GLb e¨enviKvix H2S M¨vm e¨envi †k‡l 

wbM©g b‡ji ÷cKK&wU Nywi‡q eÜ K‡i w`‡j gv‡Si †MvjKwU‡Z Drcbœ H2S M¨vm Rgv n‡q cwigv†b e„w× ‡c‡Z _v‡K| 

H2S M¨v†mi cwigvb e„w×i mv‡_  PvcI e„w× †c‡Z _v‡K| GK mg‡q DP Pv‡c gv‡Si †Mvj‡Ki H2SO4 wb‡Pi †Mvj‡K 

†b‡g hvq Ges bj w`‡q Dc‡ii †Mvj‡K cÖ‡ek K‡i| d‡j  FeS evi  I H2SO4 ms¯úk© e¨nZ nq Ges wewµqv eÜ 

n‡q hvq| Avevi,÷cKK&wU Nywi‡q  H2S M¨vm cÖevn,†bqv gvÎ gv‡Si †Mvj‡K H2S M¨v‡mi Pvc n«vm cvq ; d‡j Dc‡ii 

†MvjK †_‡K H2SO4  wb‡Pi †MvjK c~Y© K‡i gv‡Si †Mvj‡K cÖ‡ek K‡i FeS evi  Gi ms¯ú‡k© Av‡m Ges cybivq 

wewµqv ïiæ nq| Gfv‡e wKc h‡š¿ H2S M¨v‡mi mieivn wb‡j wewµqv Pj‡Z _v‡K Ges mieivn eÜ Ki‡j wewµqv 

†_‡g hvq| 

 

 

[wPÎ t 1.17 Kipp's apparatus ]  
 

H2S M¨vm  

jNy H2SO4 

÷cKK& 

w_mj dv‡bj 

FeS evi  

(eÜ Ae¯ v) 

http://en.wikipedia.org/wiki/Petrus_Jacobus_Kipp
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1.15.3  H2S Gi ivmvqwbK ag©  

1.15.3.1  H2S Gi A¤ø ag© t  H2S  GKwU `ye©j ev g„`y GwmW|  g„`y e‡j GwU Kve©‡bU jeY ev evB Kve©‡bU 

je‡Yi mv‡_ wewµqv K‡i CO2 M¨vm 

 wegy³ Ki‡Z cvi bv| H2S cvwbq `ªe‡Y mvgvb¨ cwigv‡b we‡qvwRZ n‡q H
+
 Avqb †`q ev‡j Gi cvwbq `ªeY g„`y A¤ ø 

ev GwmW wnmv‡e wµqv K‡i| GwmW a‡g©i Kvi‡Y H2S ‡K  nvB‡Wªv mvjwdDwiK GwmW ejv nq| H2S Gi wb‡gœv³ 

ag©¸‡jv Gi A¤ ø‡Z¡‡K  cªgvb K‡i| 

     

1| H2S Gi cvwbq `ªeY bxj wjUgvm‡K jvj K‡i| 

          H2S(g) + H2O(l) ⇌ H2O
+
 (aq) + HS‾ (aq) ;   

          bxj wjUgvm + H2O
+
(aq) → jvj wjUgvm + H2O 

   

   2| H2S ÿvi‡Ki mv‡_ wewµqv K‡i jeY I cvwb •Zix K‡i| 

               H2S(g) + 2NaOH(aq) → Na2S(aq)  + 2H2O(l)   
 

1.15.3.2  H2S Gi weRviY ag© t 

H2S GKwU Zxeª weRviY ag©x †h․M| Dchy³ Rvi‡Ki Dcw¯ wZ‡Z H2S  weRviK wnmv‡e wµqv K‡i| H2S RviK‡K 

nvB‡Wªv‡Rb mieivn K‡i weRvwiZ K‡i Ges cvkvcvwk wb‡R RviK Øviv RvwiZ n‡q †g․wjK mvjdv‡i cwibZ nq| 

†hgb- 

   1| H2S  †K¬vwiY†K weRvwiZ K‡i HCl  G cwibZ K‡i Ges wb‡R †K¬vwiY Øviv RvwiZ n‡q S-G  cwibZ nq|  

              H2S(g) + Cl2 (g)→ 2HCl(g) + S(s)   

   

2|  H2S, FeCl3 †K weRvwiZ K‡i FeCl2 G cwibZ K‡i Ges wb‡R FeCl3 Øviv RvwiZ n‡q S-G cwibZ nq|  

              H2S(g) + 2FeCl3(aq) → 2FeCl2(aq) + S(s) + 2HCl(aq) 

   

3| H2S, HNO3 †K weRvwiZ K‡i NO2  M¨v‡m cwibZ K‡i Ges wb‡R  HNO3 Øviv RvwiZ n‡q S-G cwibZ nq|  

              H2S(g) + 2HNO3(aq) → 2NO2(g) + 2H2O(l) + S(s)   

1.15.3.3  H2S Gi Aat‡ÿcb wewµqv I e¨envi t 

ivmvqb j¨v‡ev‡iUwi‡Z H2S GKwU ¸iæZ¡c~Y© Aat‡ÿcY weKviK(reagent) wnmv‡e e¨eüZ nq| A‣Re je‡Yi ¸bMZ 

we‡køl‡Y je‡Yi ÿviKxq g~j‡Ki ev K¨vUvq‡bi MÖæc wba©vi‡Y MÖæc-II I  MÖæc-IIIB Gi MÖæc weKviK wnmv‡e H2S M¨vm 

e¨eüZ nq|  

MÖæc-II Gi K¨vUvqb ev ÿviKxq g~jK(†hgb- Cu
2+

, Pb
2+

, Hg
2+

, As
3+

,Sb
3+

, Sn
2+ 

) wewkó je‡Yi `ªeY‡K mvgvb¨ 

jNy HCl  †hv‡M A¤øxq K‡i G‡Z H2S M¨vm Pvjbv K‡i‡j Kv‡jv ev eY©hy³ mvjdvBW jeY Aatwÿß nq| 

                   Cu
2+

(aq) + H2S(g)  
H

CuS(s)+2H
+
(aq)  [ CuS Gi Kv‡jv Aat‡ÿc ]  

                  Pb
2+

(aq) + H2S(g)  
H

PbS(s) +2H
+
(aq)   [ PbS Gi Kv‡jv Aat‡ÿc ]  

MÖæc-IIIB Gi K¨vUvqb ev ÿviKxq g~jK(†hgb- Zn
2+

, Ni
2+

, Mn
2+

, Co
2+ 

) wewkó je‡Yi `ªeY‡K NH4OH †hv‡M 

ÿvixq K‡i G‡Z H2S M¨vm Pvjbv K‡i‡j  eY©hy³ mvjdvBW jeY(ZnS-mv`v, NiS,CoS-Kv‡jv, MnS-‡Mvjvcx 

Aat‡ÿc) Aatwÿß nq| 

            Zn
2+ 

Avqbhy³ je‡bi †ÿ‡Î wewµqvwU wbgœiƒ‡c N‡U     

            2NH4OH(aq) + H2S(g)  (NH4)2S(aq) + 2H2O(l) 

            Zn
2+

(aq) + (NH4)2S(aq)   ZnS(s) +2NH4
+
(aq)  [ ZnS Gi mv`v Aat‡ÿc ]  

            Zn
2+

(aq) + 2NH4OH(aq) + H2S(g)  ZnS(s) +2NH4
+
(aq) + 2H2O(l)          

jÿ¨bxq †h, MÖæc-II Gi K¨vUvqb ev ÿviKxq g~jK wewkó je‡Yi mv‡_ H2S Gi Aat‡ÿcb wewµqvi †ÿ‡Î  je‡Yi 

`ªeY‡K mvgvb¨ jNy HCl GwmW †hv‡M A¤øxq K‡i ‡bqvi KviY n‡jv A¤øxq cwi‡e‡k AwZwi³ H
+
 Avq‡bi cÖfv‡e H2S 

we‡qvRb gvÎv n«vm cvq ; d‡j `ªe‡Y S
2-

 Avq‡bi NbgvÎv  n«vm cvq| `ªe‡Y 0.3M HCl `ªeY †hvM Ki‡j wewµqv 
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wgkª‡Y S
2-

 Avq‡bi  NbgvÎvi ‡h gvb cvIqv hvq Zv‡Z ïaygvÎ MÖæc-II Gi K¨vUvqbhy³ mvjdvBW Aatwÿß nq wKš‧  

MÖæc-IIIB Gi K¨vUvqb¸‡jv  `ªe‡Y `ªexf~Z Ae¯ vq †_‡K hvq|                   

  H2S(aq)  ⇌ 2H
+
(aq) + S

2
‾(aq)  ;     

                         H2S Gi we‡qvRb aªæeK,
22

2

22

a 101.1
]SH[

]S[]H[
K 






  

                    ev,   ]SH[101.1]S[]H[ 2

2222  
 

MÖæc-II Gi K¨vUvqbhy³ mvjdvBWmg~‡ni  ª̀ve¨Zv ¸bd‡ji gvb  MÖæc-IIIB Gi K¨vUvqbhy³ mvjdvBWmg~‡ni  ª̀ve¨Zv 

¸bd‡ji gvb  A‡cÿv Kg Z_v cwb‡Z   MÖæc-II Gi K¨vUvqbhy³ mvjdvBWmg~n MÖæc-IIIB Gi K¨vUvqbhy³ mvjdvBW 

A‡cÿv Kg `ªeYxq| GB Kvi‡Y wewµqv wgkª‡Y  S
2-

 Avq‡bi NbgvÎv  mí n‡j ïaygvÎ MÖæc-II Gi K¨vUvqbhy³ 

mvjdvBW Aatwÿß nq |  

Avevi, MÖæc-IIIB Gi K¨vUvqbhy³ mvjdvBWmg~†ni `ªve¨Zv ¸bd‡ji gvb †ek DP| G‡`i‡K Aa:wÿß Kivi Rb¨ 

je‡Yi `ªeY‡K NH4Cl I NH4OH †hvM K‡i ÿvixq K‡i G‡Z H2S M¨vm Pvjbv Kiv nq| G‡ÿ‡Î wewµqv wgkªY‡K 

NH4OH ÿvixq Kivi Kvi†Y  wgkª‡Y H
+
 Avq‡bi  NbgvÎv  n«vm cvq | d‡j H2S we‡qvRb gvÎv e„w× ‡c‡q `ªe‡Y S

2-
 

Avq‡bi NbgvÎv  ‡e‡o hvq|   

                 H2S(aq)  ⇌ 2H
+
(aq) + S

2
‾(aq)  ;    2H

+
(aq) + OH‾(aq) → H2O(l) 

hLb wewµqv wgkª‡Y S
2-

 Avq‡bi NbgvÎv  ‡e‡o D³ mvjdvBmg~‡ni `ªve¨Zv ¸bd‡ji gvb‡K AwZµg K‡i ZLbB Giv 

Aatwÿß nq| 

1.15.3.4  H2S Gi K‡qKwU Aat‡ÿcb wewµqv  

1| †jW je‡Yi mv‡_ H2S Gi Aa:†ÿcY wewµqv t †jW je‡Yi `ªeY†K jNy HNO3 GwmW †hv‡M A¤ øxq K‡i G‡Z 

H2S M¨vm Pvjbv  Ki‡j †jW mvjdvB‡Wi Kv‡jv Aa:†ÿc c‡o| 

                    Pb
2+

(aq) + H2S(g)  
H

PbS(s) +2H
+
(aq)  

     ‡hgb:      Pb(NO3)2(aq) + H2S(g)  
H

PbS(s) +2HNO3 (aq)  

2| Kcvi(II)je‡Yi mv‡_ H2S Gi Aa:†ÿcY wewµqv t Kcvi(II)je‡Yi ª̀eY†K jNy HCl GwmW †hv‡M A¤øxq K‡i 

G‡Z H2S M¨vm Pvjbv  Ki‡j Kcvi(II)mvjdvB‡Wi Kv‡jv Aa:†ÿc c‡o| 

                    Cu
2+

(aq) + H2S(g)  
H

CuS(s) +2H
+
(aq)  

     ‡hgb:      CuSO4(aq) + H2S(g)  
H

CuS(s) +2H2SO4 (aq)  

 

3| wRsK je‡Yi mv‡_ H2S Gi Aa:†ÿcY wewµqv t wRsK je‡Yi `ªeY†K NH4Cl I NH4OH †hv‡M ÿvixq K‡i 

G‡Z H2S M¨vm Pvjbv  Ki‡j wRsK mvjdvB‡Wi mv`v Aa:†ÿc c‡o| 

                    Zn
2+

(aq) +2NH4OH + H2S(g) →ZnS(s) +2NH4
+
(aq) +H2O(l) 

      ‡hgb:      ZnSO4(aq) +2NH4OH + H2S(g) →ZnS(s) + (NH4)2SO4(aq) +H2O(l) 

 

1.15.3.5  H2S Gi Dcw¯ wZ mbv³KiY t  

H2S M¨v†mi  SuvSv‡jv  I c uPv wW‡gi MÜ i‡q‡Q|  †jW A¨vwm‡UU `ªe‡Y H2S M¨vm Pvjbv Ki‡j †jW mvjdvB‡Wi 

Kv‡jv Aat‡ÿc c‡o| A_ev, H2S M¨v‡m †jWA¨vwm‡UU wm³ KvMR cÖ‡ek Kiv‡j Zv Kv‡jv eY© aviY K‡i| 

                  Pb(CH3COO)2(aq) + H2S(g) → PbS(s) +2CH3COOH(aq)  
 

1.15.3.6  `ªe‡Y S
2-
 Avq‡bi Dcw¯ wZ mbv³KiY  

ï®‥ cixÿv t mvjdvBW je‡Yi mv‡_ jNy H2SO4 †hvM Ki‡j  SuvSv‡jv  I c uPv wW‡gi MÜ wewkó M¨vm wbM©Z nq 

hv‡Z †jW A¨vwm‡UU wm³ KvMR cÖ‡ek Kiv‡j Zv Kv‡jv eY© aviY K‡i| 

                   
                  S

2-
(s) +  H2SO4(dil.) → H2S(g) + SO4

2- 

                  Pb(CH3COO)2(aq) + H2S(g) →PbS(s)(Kv‡jv) +2CH3COOH(aq)  
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wm³ cixÿv t mvjdvBW jeY†K  NaOH `ªeY †hv‡M `ªexf~Z I ÿvixq K‡i G‡Z K‡qK †duvUv bvB‡Uªv cÖæmvBW `ªeY 

†hvM Ki‡j †e¸bx ev †Mvjvcx e‡Y©i `ªeY •Zix nq| 

                 S
2-

(s)  +  2NaOH(aq) → Na2S(aq) + 2OH‾(aq)
 

                 Na2S(aq) + Na2[Fe(NO)(CN)5] → Na4[Fe(NOS)(CN)5] (†e¸bx) 

                                                             [ †mvwWqvg †c›Uv mvqv‡bv mvj‡dv bvB‡Uªv‡mv †d‡iU(II) ] 

1.16.0 mvjdv‡ii Aw· GwmW  

 mvjdv‡ii Aw·GwmW¸‡jv n‡jv- 

mvjwdDivm GwmW(H2SO3),  

mvjwdDwiK GwmW(H2SO4) 

_v‡qv mvjwdDwiK GwmW(H2S2O3) 

cvB‡iv mvjwdDwiK GwmW(H2S2O7) 

   cvi mvjwdDwiK GwmW (H2S2O8) 
  

mvjwdDwiK GwmW(H2SO4) 
1.16.1 cwiwPwZ  

mvjwdDwiK GwmW GKwU kw³kvjx ÿqKviK LwbR GwmW| Zxeª cvwb MÖvmx I mwµq e‡j GwU evq~i Rjxq ev®ú I 

Ab¨vb¨ Dcv`vb Øviv Avµvš Í nq Ges weï×ve¯ vq _v‡K bv| weï× H2SO4 mQ ,eY©nxb I MÜwenxb AvVv‡jv Zij| 

GwU cwb‡Z †h †Kvb NbgvÎvq `ªeYxq| Gi NbZ¡ 1.84 g/cm
3 

, MjbvsK I ùzUbvsK h_vµ‡g 10 °C I  337 °C|  

 

 

 

H2SO4 Abyi MVb t  

 

 
 

Aóg kZvãx‡Z gymwjg ivmvqbwe` I Avj&†Kwg÷ Jabir ibn Hayyan H2SO4 

Avwe®‥vi K‡ib| beg kZvãx‡Z cvwm ©qvb wPwKrmK I Avj&†Kwg÷ Ibn Zakariya 

al-Razi wewfbœ wfwUªIj we‡klK‡i meyR wfwUªIj(FeSO4·7H2O)  I eøy-wfwUªIj 

(CuSO4·5H2O) Gi cvwbq `ªeY‡K cvZb K‡i H2SO4 cÖ ‧̄Z K‡ib| 

              FeSO4·7H2O  
         

 FeO  + H2SO4 + 6H2O  

              CuSO4·5H2O  
         

CuO  + H2SO4 + 4H2O 
 

BD‡ivwcqvb Avj& †KwgóMY H2SO4†K ÓA‡qj Ae wfwUªIjÓ ev Ów¯úwiU Ae wfwUªIjÓ ej‡Zb| Latin kã ÔvitreusÕ 

(glass) n‡Z ÔvitriolÕ  kãwU D™¢~Z| hv Øviv KuvP m`„k¨ Av`ª mvj‡dU jeYmg~n‡K †evSvq| Avj& †KwgM‡Yi e¨eüZ 

wfwUªIjmg~‡ni ¸iæZ¡ wePv‡i ZrKv‡j wfwUªIj†K Ò`vk©wb‡Ki cv_iÓ(philosopher's stone) ejv n‡Zv| 

 

1.16.2 H2SO4 Gi wk‡ívrcv`b 

18 kZvãx‡Z alchemical c×wZ‡Z cvBivBU (FeS2)AvKwiK‡K  ï®‥cvZb K‡i H2SO4 cÖ ‧̄Z Kiv nq| G‡ÿ‡Î 

AvqiY cvBivBU‡K evq~‡Z ZvcRvwiZ K‡i Fe2(SO4)3 ‣Zix  Kiv nq Ges Drcbœ Fe2(SO4)3†K 480 °C ZvcgvÎvq 

Zvcwe‡hvwRZ K‡i Fe2O3 I SO3 M¨v‡m cwibZ Kiv nq| AZci SO3 M¨vm†K cvwb‡Z †kvwlZ K‡i †h †Kvb 

NbgvÎvi H2SO4 •Zix Kiv nq| 

    FeS2 + 3O2(air) 
 FeSO4  + SO2  ;    

     2FeSO4 + SO2 + O2(air) 
 Fe2(SO4)3    

            2Fe2(SO4)3  


  2Fe2O3 +  6SO3  ;    SO3  + H2O → H2SO4 

 

H2SO4 Gi wk‡ívrcv`‡bi Ab¨vb¨ c×wZ¸‡jv n‡jv : †P¤^vi ev cÖ‡Kvô c×wZ  Ges KbUv± ev ¯úk© c×wZ| 

 

cvZb 

cvZb 

 

 

 

 [ mvjwdDwiK Gwm‡W H-eÜb ] 

http://en.wikipedia.org/wiki/Geber
http://en.wikipedia.org/wiki/Al-Razi
http://en.wikipedia.org/wiki/Al-Razi
http://en.wikipedia.org/wiki/Philosopher%27s_stone
http://en.wikipedia.org/wiki/Alchemy
http://en.wikipedia.org/wiki/File:Sulfuric-acid-3D-vdW.png
http://en.wikipedia.org/wiki/File:Sulfuric-acid-3D-vdW.png
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1.16.3 ‡P¤^vi c×wZ‡Z H2SO4 Gi wk‡ívrcv`b  

1746 mv‡j evwgsnv‡g John Roebuck †jW cª‡Kvô c×wZ‡Z( lead chamber process) H2SO4 Gi wk‡ívrcv`b 

ïiæ K‡ib | cieZ©x‡Z d«vÝ †Kwg÷ †Rv‡md-jyBm-‡M jymvK I weªwUm †Kwg÷ John Glover †jW cª‡Kvô c×wZ‡K 

ms¯‥vi K‡i Gi mvnv‡h¨ 78% H2SO4 cÖ ‧̄Z Ki‡Z mÿg nb| 

KuvPvgvj t †g․wjK mvjdvi(S8), wcivBU AvKwiK(FeS2) ,wPwj mëwcUvi (NaNO3) , cvwb , evq~ | 

g~jbxwZ t evq~ cªev‡n ‡g․wjK mvjdvi‡K cywo‡q Ges wcivBU AvKwiK‡K ZvcRvwiZ K‡i  SO2 M¨vm •Zix Kiv nq| 

              S8(s) + 8O2(air) → 8SO2(g) 

                           3FeS2 (s) + 8O2(air) → Fe3O4(s) + 6SO2(g) 
 

Mvp H2SO4 Gi Dcw¯ wZ‡Z wPwj mëwcUvi ev bvBUvi†K DËß K‡i NO2 M¨vm •Zix Kiv nq| 

              2NaNO3(s) + H2SO4(aq) → Na2SO4 (aq) + 2HNO3(g)  

               4HNO3(g)  4NO2(g) + 2H2O(l) + O2(g) 

Drcbœ M¨vm wgkªY‡K wewµqv cÖ‡Kv‡ô  cvwb‡Z `ªexf~Z Ki‡j NO2 I H2O Gi wewµqvq bvBUªvm GwmW I bvBwUªK 

GwmW •Zix nq| bvBwUªK Gwm‡Wi mv‡_ wKQz SO2  bvB‡Uªvwmj mvjwdDwiK GwmW(fv‡qv‡jU GwmW) •Zix K‡i| c‡i 

bvBUªvm GwmW SO2  I bvB‡Uªvwmj mvjwdDwiK GwmW†K RvwiZ K‡i H2SO4, NO2 I  NO G cwibZ K‡i| 

 

2NO2 + H2O → HNO2 + HNO3 

SO2(aq) + HNO3 → NOHSO4 

NOHSO4 + HNO2 → H2SO4 + NO2 + NO 

SO2(aq) + 2HNO2 → H2SO4 + 2NO 

 

wewµqv cÖ‡Kvô †_‡K †ei n‡q Avmv NO M¨vm†K cybivq evq~ Øviv RvwiZ K‡i NO2   G cwibZ K‡i  c~bivq e¨envi 

Kiv nq|  

2NO(g) + O2(air) → 2NO2(g) 
 

mvwe©K cÖwµqvwU‡Z NO2 M¨vm GKevi †kvwlZ nq Ges cybivq Drcvw`Z nq e‡j NO2 ‡K †P¤^vi c×wZ‡Z cÖfveK 

wnmv‡e we‡ePbv Kiv nq Ges mvwe©K wewµqvwU‡K wbgœiƒ‡c ‡`Lv†bv nq| 

   2SO2(g) + 2H2O(g) + O2(g)    2NO
2H2SO4(aq) 

c×wZi eY©bv t  

1) wcivBU evY©v‡i  †g․wjK mvjdvi A_ev mvjdvi wewkó LwbR Z_v wcivBU AvKwiKmg~n‡K evq~ cÖev‡n †cvov‡bv 

nq| G‡Z SO2 M¨vm •Zix nq|  

2) bvBUvi I‡f‡b bvBUvi ev wPwj mëwcUvi†K Mvp H2SO4 Gi mv‡_ DËß K‡i NO2 M¨vm •Zix Kiv nq| 

AvaywbKKv‡j NH3 M¨vm‡K c øvwUbvg cÖfve‡Ki Dcw  ̄wZ‡Z evq~ Øviv RvwiZ K‡i cÖ_‡g NO M¨vm I c‡i DËß 

NO M¨vm I evq~i wgkªY‡K  kxZj K‡i NO2 M¨v‡m cwibZ Kiv nq| 

3) wcivBU evY©i I bvBUvi Pzjøx †_‡K cÖvß ev®úmn 450-650
0
C ZvcgvÎvq Zß M¨vm(SO2 , NO2, evq~ I  Aí 

HNO3) wgkªY‡K †M øvevi UvIqvi(C) Gi  wbP w`K †_‡K Dci w`‡K Pvjbv Kiv nq| ‡Møvfvi UvIqviwU GKwU 

†jW I GwmW cÖæd BU I wm‡g›U w`‡q •Zix †P․‡KvbvKvi 10-17 dzU PIov 25-50 dzU DPz ¯Í¤¢| Gi Af¨š Íi 

†KvqvR© I B‡Ui †MÖ‡fj w`‡q •Zix c¨vwKs w`‡q c~Y© K‡i ivLv nq| ‡M øvfvi UvIqv‡i cÖevwnZ DËß M¨vm wgkªY 

c¨vwKs Gi duvK w`‡q Dc‡i DVvi mgq wbP w`‡K cZbiZ †jW †P¤̂vi(W)†_‡K Avmv jNy H2SO4 (65%) I 

†M-jymvK UvIqvi(D)†_‡K Avmv bvB‡Uªvwmj mvjwdDwiK(NOHSO4)Gwm‡Wi ms¯ú‡k© Av‡m Ges 70-

110
0
C ZvcgvÎvq kxZj nq| cvkvcvwk M¨vm wgkª‡Yi DËv‡c NOHSO4cvwb we‡køwlZ n‡q H2SO4, NO2  

I NO M¨vm •Zix K‡i| kxZj cwi‡e‡k NO M¨vm evq~ Øviv RvwiZ n‡q NO2 M¨v†m cwibZ nq|  

                 2NOHSO4 + H2O 
 2H2SO4 + NO2 + NO ;  

                 2NO(g) + O2 (air) → 2NO2(g) 

                        2NO2 + H2O → HNO2 + HNO3 

                         NOHSO4 + HNO2 → H2SO4 + NO2 + NO 

http://en.wikipedia.org/wiki/John_Roebuck
http://en.wikipedia.org/wiki/Lead_chamber_process
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          ‡Møvfvi UvIqv‡i †jW†P¤̂vi †_‡K Avmv jNy H2SO4 cvwb nvwi‡q Nb nq Ges NOHSO4 wewkøó n‡q H2SO4 

‣Zix K‡i   e‡j mvgMÖxKfv‡e G‡Z 78% H2SO4 •Zix nq| 

 

 

 

 

  

 

 

4)  †Møvfvi UvIqv†ii †_‡K P~ov w`‡q ‡ewo‡q Avmv AcwiewZ©Z M¨vm wgkªY‡K (NO2, SO2, NO,evq~ ) 

mvwie×fv‡e mvRv‡bv †KvqvR©c~Y© †jW †P¤̂vimg~‡ni(W-I,II,III) wbP w`K †_‡K Dci w`‡K Pvjbv Kiv nq| 

GKB mg‡q †P¤^vi¸‡jvi P~ov †_‡K wbP w`‡K cvwbi aviv cÖevwnZ Kiv nq| GLv‡b,NO2Gi Dcw¯ wZ‡Z SO2, 
H2O I O2 Gi wewµqvq H2SO4 •Zix nq| 

                      2SO2(g) + 2H2O(g) + O2(g)    2NO
2H2SO4(aq) 

5) me©‡kl †Møvfvi UvIqvi †_‡K wbM©Z AcwiewZ©Z M¨vm wgkªY‡K †M-jymvK UvIqv‡ii(D) wb‡q Mvp H2SO4 Gi 

avivi wecix‡Z Pvjbv Kiv nq| d‡j M¨vm wgkª‡Y _vKv bvB‡Uªv‡Ri A·vBWmg~n  H2SO4 Øviv †kvwlZ n‡q  

NOHSO4 •Zix K‡i| Drcbœ NOHSO4 †K cv¤ú K‡i †M øvfvi UvIqv‡i †cÖiY Kiv nq| 

 

2H2SO4 + NO2 + NO → 2NOHSO4 + H2O   
 

 1.16.4  Kb&Uv± ev ¯úk© c×wZ‡Z H2SO4 Gi wk‡ívrcv`b  

1831mv‡j weªwUk wf‡bMvi e¨emvqx Peregrine Phillips KvbUv±(contact) ev ¯úk© c×wZ‡Z Mvp I weï× H2SO4 

Drcv`‡bi m~Pbv K‡ib| eZ©gvb we‡k¦ DP NbgvÎvi H2SO4 Drcv`‡bi †ÿ‡Î KbUv± ev ¯úk© c×wZ e¨eüZ n‡Q| 

†P¤^vi c×wZ A‡cÿv GwU A_©‣bwZKfv‡e jvfRbK| 

Kuvvgvj(Rawmaterials) t †g․wjK mvjdvi, mvjdvi mg„× wcivBU AvKwiK ,cvwb , aywjevwj gy³ evq~ , Aí cwigvb 

98% H2SO4 | cªfveK t †fbvwWqvg †c›Uv·vBW(V2O5) | 

g~jbxwZ t †g․wjK mvjdvi I mvjdvi mg„× wcivBU AvKwiK†K ch©vß evq~ cÖev‡n `nb K‡i  SO2 M¨vm •Zix Kiv nq| 

SO2 M¨vm I evq~i wgkªY‡K aywjevwj I Rjxq ev®úg~³ K‡i V2O5 cÖfve‡Ki Dcw¯ wZ‡Z 2 atm. Pv‡c 450 - 500
0
C 

ZvcgvÎvq DËß Ki‡j SO2 evq~i O2 Øviv RvwiZ n‡q SO3 M¨v‡m cwibZ nq| Drcbœ SO3 M¨vm‡K 98% H2SO4 G 

†kvwlZ Ki‡j cvB‡iv mvjwdDwiK GwmW ev Iwjqvg (H2S2O7) •Zix nq| Iwjqv‡gi mv‡_ cÖ‡qvRbxq cwigv‡b cvwb 

wgwk‡q wewfbœ NbgvÎvi H2SO4 •Zix Kiv nq| 

 

  S8(s) + 8O2(air) → 8SO2(g) 

              

              3FeS2(s) + 8O2(air) → Fe3O4(s) + 6SO2(g) 

 98%H2SO4 + SO3(g) → 100%H2SO4  [ SO3(g) + H2O(l) →H2SO4]  

 100%H2SO4 + SO3(g) → H2S2O7(Oleum) 

 H2S2O7(Oleum) + H2O(l) → 2H2SO4(l) 

 

2SO2(g) + O2(g)             2SO3(g) ;  ΔH = −197 kJ mol
−1

  

[ wPÎ t 1.18   †P¤^vi c×wZ‡Z H2SO4  Gi wk‡ívrcv`b ] 
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¯úk© c×wZ‡Z m‡e©v”P cwigvb H2SO4 Drcv`‡bi kZ©vejx t 

       
 

jÿ¨bxq †h, H2SO4 Gi evwbwR¨K Drcv`‡b SO2 Gi RviY Øviv SO3 •Zixi  wewµqvwU-  

1) Dfqg~Lx (wewµqvwU GKB mg‡q m¤§yL I cðvr  Dfq w`‡K P‡j) , 

2) Zv‡cvrcv`x ( cÖwZ †gvj SO3 M¨vm Drcv`‡bi Rb¨ 197 wK‡jvRyj Zvc wbM©Z nq) Ges 

3) M¨vmxq ; G‡Z AvqZ‡bi msKzPb N‡U( 3 †gvj wewµqK 2 †gvj Drcv` MVb K‡i)|  

 

myZivs jv-kv‡Zwj‡q‡ii bxwZ Abyhvqx D³ wewµqvwUi †ÿ‡Î wbgœ ZvcgvÎvq Ges DP Pv‡c Gi mvg¨ve¯ vi Ae¯ vb  

Wv‡b m‡i wM‡q SO3  Drcv`‡bi nvi e„w× Ki‡e| wKš‧ wbgœ ZvcgvÎvq wewµqvwUi m¤§yL I cðvr Dfq wewµqvi nvi 

LyeB Kg nIqvq Gi mvg¨ve¯ vq †c․Q‡Z A‡bK mgq jv‡M| d‡j wbgœ ZvcgvÎvq LyeB wbgœ nv‡i SO3 M¨vm Drcbœ nq 

Ges H2SO4 evwbwR¨K Drcv`b AjvfRbK nq | ZvB immvqbwe`Mb ¯úk© c×wZ‡Z m‡e©vP cwigvb H2SO4 

Drcv`‡bi  Rb¨ Dchy³ cÖfveK e¨envi K‡i wewµqv cwi‡e‡ki ZvcgvÎv I Pvc Dchy³ cwigv‡b e„w× K‡i  wb‡gœv³ 

AZ¨vbyK~j kZ©vejx wba©viY K‡ib| 

 

1| Dchy³ cÖfve‡Ki e¨envi t imvqbwe`Mb SO3 M¨vm Drcv`‡bi Dfqg~Lx wewµqvwUi `ªZ mvg¨ve¯ v AR©‡bi j‡ÿ¨  

Dchy³ cÖfveK wnmv‡e cøvwUbvg ev V2O5 cÖfveK e¨envi K‡ib| Z‡e c øvwUbvg `vgx I mn‡RB cÖfveKwel Øviv 

AvµšÍ nq e‡j V2O5  †KB Dchy³ cÖfveK wnmv‡e e¨envi Kiv nq| V2O5 Gi cªfveb wµqvi ‡K‣kj wbgœiƒc- 

 

 

 

 

2|  cÖfveK‡K cÖfveKwel n‡Z gy³ ivLv t  mvjdvi evY©vi n‡Z cÖvß SO2 I evq~ wgkª‡Y we`¨gvb ayjvevwj ,mvjdvi 

KYv I Avi‡mwbK A·vBW cÖfveK wel wnmv‡e wµqv K‡i | ZvB SO2 I evq~ wgkªY‡K Dchy³ cÖwµqv Øviv 

cÖfveKwel gy³ Kiv nq|  

 

3| wewµqv cwi‡e‡k AZ¨vbyK~j ZvcgvÎv I Pvc eRvq ivLv t  cixÿvjã djvdj we‡k ølY K‡i †`Lv hvq †h V2O5 

cÖfve‡Ki Dcw¯ wZ‡Z wewµqv cwi‡e‡ki AZ¨vbyK~j Pvc 2atm.Ges AZ¨vbyK~j ZvcgvÎv 450
0
C eRvq ivL‡j 

mieivnK…Z SO2 Gi 95% RvwiZ n‡q SO3 G cwibZ nq| 

 

4| Drcbœ SO3 ‡K wewµqv cwi‡ek †_‡K `ªæZ mwi‡q †bqv t  wewµqv cÖ‡Kvô ‡_‡K Drcbœ SO3 M¨vm‡K `ªyZ mwi‡q 

wb‡j DËv‡c SO3 Gi we‡hvRb Z_v  cðvrg~Lx wewµqvi nvi  n«vm cvq | Gfv‡eI SO3 Gi Drcv`b e„w× cvq| 

G‡ÿ‡Î, Drcbœ SO3 †K hZ `ªæZ m¤¢e cÖfveK cÖ‡Kvô †_‡K mwi‡q wb‡q GKvwaK †kvlY  UvIqv‡i 98% 

H2SO4 Øviv †kvwlZ K‡i SO3 Gi we‡hvRb †iva K‡i Drcv`b e„w× Kiv nq| 

 

5| AcwiewZ©Z SO2 †K wimvB‡Kj ev cyb:e¨envi Kiv t  AcwiewZ©Z SO2 M¨vm‡K cÖfveK cª‡Kv‡ô cybivq †cÖiY 

Ki‡j SO2 Gi cyb:e¨env‡ii gva¨‡g Drcv`‡bi cwigvb Av‡iv †e‡o hvq| 

 

c×wZi eY©bv t m¤úyY© c×wZwU‡K mvaviYfv‡e wb‡gœv³ avcmg~‡ni gva¨‡g eY©bv Kiv hvq| 

(1) SO2 M¨vm •Zix |  

(2) wewµqv wgkªY •Zix  I  cÖfveK wel AcmviY| 

(3) SO2 Gi cÖfveKxq RviY| 

(4) SO3 †kvlY I Iwjqvg Drcv`b | 

(5) Iwjqv‡gi jNyKiY| 

2SO2(g) + O2(g)             2SO3(g) ;  ΔH = −197 kJ mol
−1

  

2SO2 + 4V
5+

 + 2O
2-

 → 2SO3 + 4V
4+

 

4V
4+

 + O2 → 4V
5+

 + 2O
2-

 

 2SO2 + O2   52OV
 2SO3  
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                                                     [ wPÎ: 1.19 ¯úk© c×wZ‡Z H2SO4Drcv`b ] 
 

(1) SO2 M¨vm •Zix t MwjZ mvjdvi†K †jvn wbwg©Z wmwjÛvi AvK…wZi NyY©vqgvb evY©v‡i ch©vß cwigvb evq~ cÖev‡n 

`nb K‡i SO2 M¨vm cÖ ‧̄Z Kiv nq| Drcbœ SO2 M¨v†m ‡fRvj wnmv‡e aywjKYv, gy³ mvjdvi, Avi‡mwbK †h․M BZ¨vw` 

wgwkªZ _v‡K| 

 

(2) wewµqv  wgkªY †_‡K cÖfveK wel AcmviYt  Drcbœ SO2 M¨v‡m cybivq cª‡qvRbxq cwigv‡b evq~ wgwk‡q aywj 

†P¤^v‡i cvwb †¯cÖ K‡i †a․Z I kxZj Kiv nq| G‡Z SO2 M¨v†m we`¨gvb  aywjevwj,mvjdvi KYv,Avi‡mwbK A·vBW 

cvwb Øviv wm³ n‡q c„_K nq| kxZj I aywjevwjgy³ SO2 M¨vm wgkªY‡K ‡KvqvU©R c~Y© Wªvwqs UvIqv‡i Mvp H2SO4 Gi 

avivi wecix†Z Pvjbv K‡i ï®‥ Kiv nq| AZci ï®‥ I kxZj M¨vm wgkªY‡K cÖ_‡g †KvK Kqjv c~Y© wdëvi I c‡i 

Fe(OH)3 hy³ A¨vm‡e÷m dvBevihy³ wdëv‡ii gva¨‡g Aewkó aywjevwj, cÖfveK wel I H2SO4 ev®ú gy³ Kiv nq| 

me‡k‡l wewµqv wgkªY †fRvj gy³ n‡q‡Q wKbv Zv wU‡Ûj e‡· kw³kvjx Av‡jvK iwk¥ †d‡j cixÿv Kiv nq | cÖ‡qvRb 

†ev‡a cybivq wdëvi Kiv nq| 

 

(3) SO2 Gi cÖfveKxq RviY t 450
0
C ZvcgvÎvq c~e©Zß wewµqv wgkªY‡K wmwjÛvi AvK…wZi 2-4wU cÖfveK †eW 

wewkó KbfviUv‡i 2atm. Pv‡c cÖ‡ek Kiv‡bv nq| Zvc wewbgqK ev  evq~ cÖev‡ni gva¨‡g KbfviUv‡ii Af¨š Í‡ii 

ZcgvÎv 450
0
C-500

0
C G eRvq ivLv nq| cÖfveK †eWmg~‡n V2O5 ev Pt-hy³ A¨vm‡e÷m ivLv _v‡K| GLv‡b 

mieivnK…Z SO2 M¨v†mi 97-99% O2 Øviv RvwiZ n‡q SO3 M¨v†m cwibZ nq|   

 

(4) SO3 †kvlY I Iwjqvg Drcv`b t KbfviUvi †_‡K cÖvß M¨vm wgkªY‡K ch©vqµ‡g †KvqvUR©c~Y© `ywU †kvlY 

UvIqv‡i Zjvi w`K †_‡K Dci w`‡K 98%H2SO4 Gi myÿè avivi wecix‡Z Pvjbv Kiv nq| GLv‡b wKQz SO3 cvwb Øviv 

†kvwlZ n‡q H2SO4 •Zix K‡i Ges Aewkó SO3, H2SO4 Gi mv‡_ hy³ n‡q H2S2O7(Iwjqvg) •Zix K‡i| Drcbœ 

Iwjqvg UvIqv‡ii Zjvq Rgv nq| 

(5) Iwjqv‡gi jNyKiY t Drcbœ Iwjqvg†K †kvlY UvIqvi †_‡K msMÖn K‡i Gi mv‡_ cÖ‡qvRbxq cwigv‡b weï× 

cvwb †hvM K‡i 98%H2SO4 Gi cwibZ Kiv nq | GLvb †_‡K wKQz 98%H2SO4 cybivq †kvlY UvIqv‡i e¨envi 

Kiv nq| evi evi Iwjqv‡gi jNyKiY I 98%H2SO4 Gi cyb:e¨env‡ii d‡j H2SO4 Gi cwigvb µgvMZ e„w× †c‡Z 

_v‡K| 

1.16.5 weï× H2SO4 Ges  Iwjqvg     

mvjdvb t 100% weï× H2SO4 †K mvjdvb e‡j| Iwjqv‡gi mv‡_ cÖ‡qvRbxq cwigv‡b weï× cvwb †hvM Ki‡j ev 

98%H2SO4 G cÖ‡qvRbxq gvÎvq SO3 M¨vm Pvjbv Ki‡j mvjdvb •Zix nq| 

(98%H2SO4 + 2%H2O) + SO3(g) → 100%H2SO4(l)  [mvjdvb  ]  

H2S2O7(Oleum) + H2O(l) → 2H2SO4(l)  [mvjdvb  ]  
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Iwjqvg t cvB‡ivmvjwdDwiK GwmW ev aygvqgvb mvjwdDwiK GwmW‡K Iwjqvg e‡j| Iwjqvg †`L‡Z †Zj m`„k 

ev`vgx †avqvhy³| 98%H2SO4 G AwZwi³ gvÎvq SO3 M¨vm Pvjbv Ki‡j cÖ_‡g weï× H2SO4 I c‡i 

cvB‡ivmvjwdDwiK GwmW (H2S2O7) Z_v Iwjqvg •Zix nq| 

 

(98%H2SO4+2%H2O) + SO3(g)  → 100%H2SO4(l) [ SO3(g) + H2O(l) →H2SO4]  

100%H2SO4 + SO3(g) → H2S2O7(oleum) 

Iwjqv‡gi e¨envi t Iwjqv‡gi mv‡_ cvwb hy³ K‡i wewfbœ NbgvÎvq mvjwdDwiK GwmW (†hgb-100%H2SO4, 

98%H2SO4 BZ¨vw`) •Zix Kiv nq| Iwjqvg mvj‡dv‡bwUs weKviK, wbiæ`K I RviK wnmv‡e e¨eüZ nq| 

1.16.6 H2SO4 Gi e¨envi   

mvjdv‡ii Aw· GwW¸‡jvi g‡a¨ H2SO4 me‡P‡q ¸iæZ¡c~Y©| AwaKvsk ivmvqwbK wkí KviLvbvi ‡Kvb bv †Kvb ¯ Í‡i 

H2SO4 e¨eüZ nq| 2001 mv‡ji GK cwimsLv‡b †`Lv hvq H mv‡j mviv we‡k¦ 165 wgwjqb Ub H2SO4 ‣Zix Kiv 

nq hvi g~j¨ cÖvq 8 wewjqb BD Gm Wjvi| Drcvw`Z GB H2SO4 cÖavbZ- 

 1) hvb-evnb I Bb‡÷›U cvIqvi mvc øvB(IPS) G e¨eüZ †jW-GwmW mÂqK e¨vUvix •Zix‡Z ; 

 2) ivmvqwbK mvi †hgb: Av‡gvwbqvg mvj‡dU, wm‡½j mycvi dm‡dU Drcv`‡b ;  

 3) AvKwiK cÖwµqvKi‡Y ;  

 4) ivmvqwbK e¯‧ †hgb meyR wfwUªDj, eøy wfwwUªDj, A¨vjywgwbqvg mvj‡dU, Bw_b, BZ¨vw` ms‡k øl‡Y ;  

 5) †c‡Uªvwjqvg widvBbvix‡Z ;  

 6) eR©cvwb we‡kva‡Y  I  

7) ‡j․n I w÷j KviLvbvq ‡ivj wmU †_‡K gwiPv I †¯‥j (scale) `yixKi‡Y| 

8) bvB‡UvwMømvwiY[CH2(ONO2)-CH(ONO2)-CH2(ONO2)]cÖ¯‧wZ‡Z; bvB‡Uªv wMømvwiY we‡ùviK 

   (wWbvgvBU) •Zix‡Z, ü`‡iv‡Mi Jla wnmv‡e Ges i‡³i Wvqv‡jUi(vasodilator) wnmv‡e e¨eüZ nq| 

evjv nq GKwU †`k hZ †ewk H2SO4 e¨envi K‡i †m ZZ abx| Ab¨b¨ ivmvqwbK `ª‡e¨e Zzjbvq Gi e¨envi AwaK 

e‡j G‡K Óivmvqb ivRÓ  I ejv nq| 

NbgvÎvi Dci wfwË K‡i H2SO4 e¨envi t 

 H2SO4Gi NbgvÎv e¨envi 

10%, (1.1M) j¨v‡ev‡iUix‡Z weKviK wnmv‡e | 

33.53%(4.2M ‡jW-GwmW mÂqK e¨vUvix ‣Zix‡Z| 

62.18%(9.6M) ‡P¤^vi c×wZ‡Z H2SO4 †Zix‡Z, mvjdvi I dmdivm mvi •Zix‡Z| 

73.61%(12.3M) ‡P¤^vi c×wZ‡Z H2SO4 †Zix‡Z †Møvevi UvIqv‡i| 

98%(Approx.18M) ¯úk© c×wZ‡Z Mvp H2SO4, mvjdvb,Iwjqvg †Zix‡Z, evwbwR¨K H2SO4 wnmv‡e| 

1.16.7  H2SO4 Gi ag© 

K| ‡f․Z ag© t weï× H2SO4 ¯^Q, eY©nxb,MÜnxb †Zjm`„k Nb c`v_©| Mvp H2SO4 cvwbMÖvnx c`v_© | cvwbi cÖwZ 

Gi h‡_ó Avmw³ i‡q‡Q | GwU cvwb‡Z †h †Kvb gvÎvq `ªeYxq ; H2SO4 cvwb‡Z `ªexf~Z nIqvi mg‡q cÖPzi Zvc wbM©Z 

nq| GB Kvi‡Y cvwb‡Z ax‡i ax‡i H2SO4 ‡X‡j jNy `ªeY •Zix Kiv nq wKš‧ H2SO4 nUvr K‡i cvwb Xvjv hvq bv| 

H2SO4 G AvšÍAby nvB‡Wªv‡Rb eÜb we`¨gvb _v‡K e‡j Mvp H2SO4 (98.7%)Gi ùzUbvsK 338
0
C | 

 

L| ivmvqwbK ag© t H2SO4  GKwU Zxeª GwmW, RviK , wbiæ`K (dehydrating agent) I mvj‡dv‡bwUs weKviK 

wnmv‡e wµqv K‡i| 

1| `ªve¨Zv t cvwbi cÖwZ H2SO4 Gi h‡Zô Avmw³ i‡q‡Q | GwU cvwb‡Z †h †Kvb gvÎvq `ªeYxq ; H2SO4 cvwb‡Z 

`ªexf~Z nIqvi mg‡q cÖPzi Zvc(nvB‡Wªkb Gb_vjwc) wbM©Z nq| GB Kvi‡Y cvwb‡Z ax‡i ax‡i H2SO4 ‡X‡j jNy `ªeY 

•Zix Kiv nq wKš‧ H2SO4 nUvr K‡i cvwb Xvjv hvq bv|  

 

 [ Note : One should always add the acid to the water rather than the water to the acid, because of the 

relative densities of these two liquids. Water is less dense than sulfuric acid, and will tend to float on top 

of it. Thus, if water is added to the concentrated sulfuric acid, it can boil and splatter dangerously. ] 

http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Density
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H2SO4 cvwb‡Z `ªexf~Z n‡q nvB‡Wªv‡Rb Avqb ( hv cwb‡Z nvB‡Wªvwbqvg Avqb wnmv‡e weivR K‡i) Ges evBmvj‡dU 

Avqb I mvj‡dU Avqb  ‣Zix K‡i|  

 
2| H2SO4  Gi GwmW ev A¤ø ag© t H2SO4 GKwU Zxeª GwmW | GwU †h †Kvb NbgvÎvq cvwb‡Z m¤úyY©iƒ‡c 

we‡hvwRZ n‡q  H
+
 I  2

4SO  Avqb •Zix K‡i| ZvB H2SO4 bxj wjUgvm‡K jvj K‡i| 

H2SO4(aq) →  H
+
(aq) + 2

4SO (aq) ;     H
+
(aq) + bxj wjUgvm → jvj wjUgvm 

 

jNy H2SO4 Gi nvB‡Wªv‡Rb cigvby‡K mwµqZv wmwi‡R nvB‡Wªv‡R‡bi †P‡q mwµq avZz †hgb- Na, Ca,Mg, Al, Zn 

Øviv cÖwZ¯ vwcZ Ki‡j avZe jeY I H2 M¨vm •Zix nq| 

 

Fe(s) + H2SO4(aq) → FeSO4(aq) + H2(g)  

Mg(s) + H2SO4(aq) → MgSO4(aq) + H2(g)  

Na(s) + H2SO4(aq) → Na2SO4(aq) + H2(g)  
 

H2SO4  ÿvi‡K cÖkwgZ K‡i jeY I cvwb •Zix K‡i  | †hgb-  

NaOH(aq) + H2SO4(aq) → Na2SO4(aq) + H2O  (l) 

avZz Kve©‡b‡Ui mv‡_ H2SO4 wewµqv K‡i mvj‡dU jeY, CO2 M¨vm I cvwb †Zix K‡i| †hgb- 

Na2CO3(aq) + H2SO4(aq) → Na2SO4(aq) + CO2(g) + H2O(l)  
 

  [ sulfuric acid + metal → metal sulfate + hydrogen gas  

    sulfuric acid + carbonate → metal sulfate + carbon dioxide gas + water  

    sulfuric acid + base → salt + water  

    sulfuric acid + ammonia → ammonium sulfate ] 

3| H2SO4  Gi RviY ag© t Mvp H2SO4 Dchy³ weRviK c`v‡_©i Dcw¯ wZ‡Z RviK wnmv‡e wµqv K‡i| †hgb- 

mwµqZv wmwi‡R nvB‡Wªv‡R‡bi †P‡q Kg mwµq avZz †hgb- Cu, Hg, Ag BZ¨vw` avZz‡K RvwiZ K‡i mvj‡dU je‡Y 

cwibZ K‡i Ges cvkvcvwk Gme avZz Øviv wb‡R weRvwiZ n‡q SO2 M¨v‡m cwibZ nq| 

H2SO4(conc.) → SO2(g) + H2O  (l) +  [O] 

           Cu(s) +[O] → CuO(s) 

           CuO(s) + H2SO4(conc.) → CuSO4(aq) + H2O(l)             

           Cu(s) + 2H2SO4(conc.) → CuSO4(aq) + SO2(g) + 2H2O(l)  

Mvp H2SO4  weRviYag©x nvBWªvwmW †hgb- H2S, HBr, HI †K RvwiZ K‡i h_vµ‡g mvjdvi,†e&ªvwgb I Av‡qvwWb 

wegy³ K‡i| 

         H2S(g) + H2SO4(conc.) → SO2(g) + 2H2O(l) + S(s) 

          2HI(g) + H2SO4(conc.) → SO2(g) + 2H2O(l) + I2(s) 

4| H2SO4 Gi wbiæ`b ag© t Mvp H2SO4Gi cvwbi cÖwZ cÖej Avmw³ i‡q‡Q| ZvB Mvp H2SO4  

 wbiæ`K(Dehydrating agent)wnmv‡e wµqv K‡i| Mvp H2SO4 nvB‡Wªv‡Rb I nvBWªw·j g~jKhy³ †h․‡Mi ms¯ú‡k© 

G‡j GwU D³ †h․M n‡Z cvwb †kvlY K‡i wbiæw`Z K‡i| †hgb-  

wPwb ev Møy‡Kv‡Ri mv‡_ Mvp H2SO4 †hvM Ki‡j H2SO4 wPwbi Ab y n‡Z ÔHÕ I ÔOHÕ-g~jK‡K cvwb wnmv‡e †kvlY 

K‡i wbiæw`Z K‡i| d‡j gy³ Kve©‡bi m„wó nq Ges wPwb cy‡o Kv‡jv nq ; Mvp H2SO4 wKQzUv jNy nq| 

C12H22O11(cane sugar) + H2SO4(conc.) →12C(s) + [11H2O(l)+H2SO4] 

GKBfv‡e,KvMR,KvV BZ¨vw` †mjy‡jvR RvZxq c`v‡_©i Dci Mvp H2SO4 co‡j H2SO4G‡`i‡K wbiæw`Z K‡i Kv‡jv 

†cvov(gy³ Kve©bhy³) e¯‧‡Z cwibZ K‡i| 

(C6 H10O5)n(s) + H2SO4(conc.) → 6nC(s) + [5nH2O(l)+H2SO4] 
[ When concentrated sulfuric acid is spilled on paper; the cellulose reacts to give a burnt appearance, the carbon 

appears much as soot would in a fire. A more dramatic reaction occurs when H2SO4 is added to a tablespoon 

of white sugar in a beaker; a rigid column of black, porous carbon will quickly emerge. The carbon will smell 

strongly of caramel.] 

H2SO4 + H2O       H3O
+
 + 

4HSO
 



4HSO  + H2O       H3O
+
 + 2

4SO  

⇌ 

⇌ 

http://en.wikipedia.org/wiki/Combustion
http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Sugar
http://en.wikipedia.org/wiki/Beaker_%28glassware%29
http://en.wikipedia.org/wiki/Caramel_%28aroma%29
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B_vbj I AwZwi³ cwigvb Mvp H2SO4 †K 165
0
C ZvcgvÎvq DËß Ki‡j H2SO4 B_vbj‡K wbiæw`Z K‡i Bw_b 

M¨v‡m cwibZ K‡i| 

CH3-CH2OH(l) + H2SO4(conc.)   C165 0  CH2=CH2(g) + [ H2O + H2SO4] 

 

5| H2SO4 Gi mvj‡dv‡bwUs weKviK wnmv‡e wµqv t aygvqgvb H2SO4 mvj‡dv‡bwUs weKviK(-SO3H g~jK 

mieivnKvix ) wnmv‡e wµqv K‡i| †hgb- †ebwRb I aygvqgvb H2SO4 †K DËß Ki‡j ‡ebwRb ej‡q B‡jKUªbvKl©x 

cÖwZ  ̄vcb wewµqvi gva¨‡g †ebwRb mvj‡dvwbK GwmW •Zix nq| 

 

C6H6 + HO-SO3H   3
SO

 C6H5-SO3H  +  H2O 

1.17.0 mvj‡dU (
2

4SO )Avq‡bi ¸iæZ¡c~Y© ivmvqwbK wewµqv 

2

4SO Avqb cÖavbZ Av ª̀ ev †mv`K mvj‡dU jeY wnmv‡e weivR K‡i| †hgbÑ   

 

    Møevi jeY(Na2SO4.10H2O),  MÖxb-wfwUªIj(FeSO4.7H2O),   ‡nvqvBUwfwUªIj(ZnSO4.7H2O), 

    eøy-wfwUªDj(CuSO4.5H2O),     wRcmvg(CaSO4.2H2O ) ,     Bcmg jeY(MgSO4.7H2O) BZ¨vw`| 

 

1| †mv`K mvj‡dU jeY‡K DËß Ki‡j GwU ax‡i ax‡i †Kjvm cvwbgy³ n‡q Abv`ª mvj‡dU je‡Y cwibZ nq| me‡k‡l 

DP ZvcgvÎvq Na, K I NH4
+
 -mvj‡dU jeY Qvov Ab¨vb¨ mvj‡dU jeYmg~n Zvcwe‡hvwRZ n‡q avZz A·vBW, SO2 

M¨vm I O2 M¨vm •Zix K‡i| 

‡hgb t   ZnSO4.7H2O (s)   C2800

 ZnSO4 (s)   C8000

ZnO(s) + SO2(g) + O2(g) 
 

c¨vwim cøv÷vi ev mv`v wm‡g›Ut wRcmvg‡K 120
0
C ZvcgvÎvq DËß Ki‡j Gi cÖwZ `yB Aby n‡Z 3 Aby cvwb 

AcmvwiZ n‡q  2CaSO4.H2O Gi mv`v cvDWvi •Zix nq| 2CaSO4.H2O Gi mv`v cvDWvi‡K c¨vwim c øv÷vi 

e‡j| 

                       2(CaSO4.2H2O)(s)    C120 0 
 2CaSO4.H2O(powder)  + 3H2O(l) 

c¨vwim cøv÷vi mv`v wm‡g›U wnmv‡e †d¬vi †gvRvB‡Ki Kv‡R, fv¯‥R© wbg©v‡b, †gvwìs KviLvbvq QvP wbg©v‡b, fv½v nv‡oi 

†Rvov jvMv‡bvi Rb¨ cøv÷vi e¨v‡ÛR Kivi K‡R e¨eüZ nq| 

Ry‡qjvi eR © t meyR wfwUªIj‡K DËß Ki‡j Zv cÖ_‡g Abv`ª FeSO4 •Zix nq| c‡i Zv AwaK DËv‡c Zvcwe‡hvwRZ 

n‡q  †dwiK A·vBW, mvjdviWvB A·vBW I Aw·‡Rb •Zix K‡i| Abv`ª †dwiK A·vBW‡K ÔRy‡qjvi eR©Õ e‡j|   

 

           FeSO4.7H2O (s) 
 FeSO4 (s) 

FeO(s) + SO2(g) + O2(g) 

 

1.17.1  mvj‡dU jeY ev SO4
2-
 Avqb mbv³KiY t 

(K) mvj‡dU jeY ev SO4
2- Avqb mbv³Ki‡Yi ï®‥ cixÿv t 

 GKwU KvV Kqjvi M‡Z© wKQz mvj‡dU jeY I Gi wØ¸b cwigvb Na2CO3 Gi wgkªY wb‡q 2/3 †duvUv cvwb Øviv wk³ 

K‡i eyb‡mb Øxc wkLvi weRviY gÛ‡j dzrb‡ji mvnv‡h¨ DËß Kiv nq Ges cÖvß Ae‡kl‡K cixÿvb‡j wb‡q Gi mv‡_ 

K‡qK †dvUv jNy H2SO4 †hvM Ki‡j cPv wW‡gi MÜ wewkó eY©nxb M¨vm wbM©Z nq hv †jW A¨vwm‡UU `ªeY wm³ 

KvMR†K Kvj K‡i| 

SO4-jeY + Na2CO3 
 Na2SO4 + CO3- jeY  

Na2SO4 + 2C 
  Na2S + 2CO2 

Na2S + H2SO4 → Na2SO4  + H2S ↑ 

 

 

-7H2O 

-7H2O 
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(L) mvj‡dU jeY ev SO4
2-
 Avqb mbv³Ki‡Yi wm³ cixÿv / `ªe‡Y SO4

2-
 Avqb mbv³KiYt  

(1) GKwU cixÿv b‡j mvj‡dU je‡Yi `ªeY wb‡q Gi mv‡_ ‡ewiqvg bvB‡UªU ª̀eY  †hvM Ki‡j †ewiqvg mvj‡d‡Ui 

mv`v fvix Aa:†ÿc c‡o hv HCl Gwm‡W A`ªeYxq| 

          SO4
2-

(aq) + Ba(NO3)2(aq) → BaSO4(s)↓ + 2NO3
-
(aq) 

 
(2)  GKwU cixÿv b‡j mvj‡dU je‡Yi `ªeY wb‡q Gi mv‡_ ‡jW A¨vwm‡UU `ªeY †hvM Ki‡j †jW mvj‡d‡Ui mv`v 

fvix Aa:†ÿc c‡o | 

SO4
2- 

(aq) + (CH3COO)2Pb (aq) → PbSO4(s)↓ + 2CH3COO
- 
(aq) 

 

 1.17.1.1 SO4
2-
 Avqb mbv³Ki‡Y BaCl2 e¨env‡i weåvwš Í t  

mvj‡dU jeYmg~n `ªe‡Y †ewiqvg †K¬vivBW (BaCl2) `ªe‡Yi mv‡_ †ewiqvg mvj‡d‡Ui mv`v fvix Aa:†ÿc ‡`q hv 

HCl Gwm‡W A`ªeYxq| 

SO4
2-

(aq) + BaCl2(aq) → BaSO4(s)↓ + 2Cl
-
(aq) 

ZvB, `ªe‡Y SO4
2-

 AvqY‡K BaCl2 `ªeY ØvivI mbv³ Kiv hvq |  Z‡e BaCl2 , †jW,gviKvix, wmjfvi BZ¨vw` avZzi 

`ªeYxq je‡Yi `ªe‡Yi mv‡_I mvj‡dU je‡Yi Abyiƒc mv`v fvix Aa:†ÿc •Zix K‡i| 

†hgb:   Pb(NO3)2(aq) + BaCl2(aq) → PbCl2(s)↓ + Ba(NO3)2(aq) 

D³ Kvi‡Y, SO4
2-

 AvqY‡K BaCl2 `ªeY Øviv mbv³ Ki‡Z †M‡j  jeYwU Pb, Hg ev Ag Gi jeY wKbv Zvi m‡›`n 

ev weåvwš Í †_‡K hvq|  

 

Aciw`‡K, SO4
2-

 Avqb mbv³Ki‡Y Ba(NO3)2 e¨envi Ki‡j Ba(NO3)2 ïaygvÎ  SO4
2-

 Avq†bi mv‡_ †ewiqvg 

mvj‡d‡Ui mv`v fvix Aa:†ÿc †`q; Pb, Hg ev Ag Gi je†Y `ªe‡Yi mv‡_ BaCl2 Gi gZ †Kvb mv`v fvix Aa:†ÿc 

†`q bv| 

SO4
2-

(aq) + Ba(NO3)2(aq) → BaSO4(s)↓ + 2NO3
-
(aq) 

ZvB, `ªe‡Y mvj‡dU jeY ev SO4
2-

 AvqY mbv³Ki‡Y BaCl2 Gi cwie‡Z© Ba(NO3)2 e¨envi Kiv DËg| 
 

1.18.0 cwi‡e‡ki Dci K‡qKwU bvB‡U ªv‡Rb I mvjdvi †h․‡Mi cÖfve  

m~Pbv t gvbe mgvR I K…wl‡ÿ‡Î bvB‡Uªv‡Rb I mvjdvi †h․Mmg~‡ni we‡klK‡i bvB‡Uªv‡Rb I mvjdvi mvimg~n, 

bvBwUªK GwmW, mvjwdDwiK Gwm†Wi e¨ecK wnZKi e¨envi _vK‡jI  KwZcq bvB‡Uªv‡Rb I mvjdvi †h․‡Mi cwi‡ek 

`~l‡Y h‡Zô f~wgKv i‡q‡Q| eZ©gv‡b eûj Av‡jvwPZ MÖxY nvDR cÖfve we¯ Ív‡i MÖxb nvDR M¨vm wnmv‡e CO2,CH4,CFC 

Gi cvkvcvwk N2O, NO, NO2 NH3 I SO2 ,SO3, H2S M¨vm ¸‡jviI f~wgKv i‡q‡Q| cwi‡ek wech©q m„wóKvix 

GwmW e„wói g~‡j i‡q‡Q KjKviLvbv I hvwš¿K hvbevn‡b e¨eüZ Rxev®§ R¡vjvbx(†c‡Æªvj, wW‡Rj, Kqjv) Gi `n‡b wbM©Z 

NO, NO2,SO2, SO3 I CO2 M¨vm|   

1.18.1 cwi‡ek ~̀l‡Y bvB‡Uªv‡Rb †h․‡Mi cÖfve t  

K…wl‡ÿ‡Î Drcv`b e„w×i Rb¨ gvbyl e¨cKnv‡i bvB‡Uªv‡Rb mvi ‡hgb-BDwiqv, wW.G.wc, A¨v‡gvwbqvg mvj‡dU BZ¨vw` 

e¨envi Ki‡Q| K„wlKv‡R gvÎvwi³ cwigv‡b e¨eüZ Gme bvB‡Uªv‡Rb †h․M evq~ gvwU I RjR cwi‡ek‡K ÿwZMÖ¯  Ki‡Q| 

AwZwi³ BDwiqv mvi gvwUi wnDgvm‡K cuwP‡q webó K‡i †`q ;d‡j gvwU k³ I wbwQ`ª n‡q c‡o, gvwUi Af¨š Í‡i 

cÖ‡qvRbxq Aw·‡Rb cÖ‡ek Ki‡Z cv‡i bv, gvwU µgvš^‡q Abye©i nq| AwZwi³ bvB‡Uªv‡Rb mvi RjR cwi‡ek‡KI 

ÿwZMÖ  ̄ K‡i| gvÎvwZwi³ bvB‡Uªv‡Rb mvi cvwb‡Z wg‡k ay‡q-gy‡Q Lvj-wej-b`x-bvjvq G‡m c‡o| bvB‡Uªv‡Rb mvi 

Rjvav‡i AwaK cywó †hvMvb †`qvi  d†j RjR ‡kIjv I AvMvQv AZ¨vwaK cwigv‡b e„w×  cvq I cieZ ©x mg‡q g„Z©y¨ 

N‡U, e¨vK‡Uwiqv Gme g„Z AvMvQv I •kev‡ji cPb NUv‡Z AwaK cwigv†Y cvwbi ` ªexf„Z Aw·‡Rb MªnY K‡i| hvi d‡j 

cvwb‡Z Aw·‡R‡bi NvUwZ ‡`Lv ‡`q Ges Aw·‡R‡bi Afv‡e gvQ gviv c‡o| RjR cwi‡e‡ki G ai†Yi ~̀lY‡K 

mycywóKiY (eutrophication) e‡j|  
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evqy `yl‡Y bvB‡Uªv‡R‡bi D‡jøL‡hvM¨ †h․Mmg~n n‡jv N2O, NO, NO2 I NH3 ; K„wl Kv‡R e¨eüZ bvB‡U ªv‡Rb mv‡ii 

wKQz Ask I cÖvYxi gjgy‡Î we`¨gvb BDwiqvi we‡hvR†b Ges g„Z Rxe-Rš‧i †`‡ni cP‡bi d‡j cÖwZwbqZ evZv‡m 

NH3, I bvB‡Uªv‡R‡bi A·vBW (NOx) wgk‡Q| dmj KvUvi ci †Lvjv gv‡V †h ev‡qvgvm c‡o _v‡K Zv †cvov‡bvi 

d‡j CO2, CH4, N2O Ges NOx M¨vm wbtmwiZ nq| Abygvb Kiv nq †h Avgv‡`i †`‡k eQ†i ev‡qvgvm ‡cvov‡bvi 

d‡j 695.4 Gg Kve©b Ges 9.7Gg bvB‡U ªv‡Rb wbtmwiZ nq| evq~ `yl‡Yi  d†j gv_v e¨v_v , k¦vmZ‡š¿i cÖ`vn,nvcvwb 

I Ab¨vb¨ ¯^v¯ ̈  mgm¨v †`Lv ‡`q| NOx M¨vm GwmW e„wó NUv‡bvi GKwU KviY| Da ©vKvk ev ÷ªv‡Uvwùqv‡i †RU wegvb 

PjvP‡ji mg‡q wbM©Z NO M¨vm ev‡qvgÛ‡ji I‡Rvb ¯ Í‡ii ÿwZ mvab K‡i| NO M¨vm I‡Rv‡bi we‡qvRb wewµqv‡K 

cÖfvweZ K‡i Z¡ivwš^Z K‡i ;d‡j I‡Rvb ¯Íi nvjKv nq Ges m~‡h©i AwZ‡e¸bx iwk¥ mn‡R c„w_ex‡Z †c․Q‡Z cv‡i| 

 

            O3(g) ⇌ O2(g)  +  [O] 

             NO(g) + O3(g) → NO2(g) + O2(g)    

             NO2(g) +  [O] →  NO(g) + O2(g)        
 

1.18.2 cwi‡ek ~̀l‡Y  mvjdvi †h․‡Mi cÖfve  t 

cÖvK…wZK I gvbe mgv‡R msNwUZ wewfbœ Kg©Kv‡Û evq~gÛ‡j mvjdv‡ii wewfbœ †h․M we‡kl K‡i SO2, SO3, H2S M¨vm 

cÖwZwbqZ hy³ n‡Q| aviYv Kiv nq KjKviLvbv I hvbevn‡b R¡xevk¥ R¡vjvbx †hgb-cÖvK…wZK M¨vm, †c‡Uªvj, wW‡Rj, 

†Kiæwmb, Kqjvi e¨envi ; Db¥y³ c×wZ‡Z Lwb ‡_‡K Kqjv I  mvjdvi AvniY ; †c‡Uªvwjqvg widvBbvix I B‡Ui fvUvi 

wPgbx w`‡q wbM©Z d¬z-M¨vm ; B¯úvZ wkí ; mvjdvi I avZz mvjdvBW wfwËK wkí KviLvbvi wbM©Z †avqv BZ¨vw`i Kvi‡Y 

cÖwZ ermi evq~gÛ‡j K‡qK jÿ NbdzU SO2 M¨vm Rgv nq| Pvgov cÖwµqvRvZ Ki‡Yi mgq ‡K¬vwiY, SO2, H2S I 

NH3 M¨vm wbM©Z nq|  ‡Kvb †Kvb mgq Kzqvkvi mv‡_ SO2 M¨vm wg‡k cwi‡e‡ki wech©q m„wóKvix ‘smogs’ (smoke 

+ fogs =smogs) ‣Zix K‡i| evq~gÛ‡j Rjxq ev‡®úi mv‡_ wgwkªZ SO2 M¨vm AbyNUKxq ev Av‡jvK ivmvqwbK 

wµqvq RvwiZ n‡q H2SO4G cwibZ nq Ges GwmW e„wóiƒ‡c f~wg‡Z cwZZ nq| GwmW e„wói d‡j f~-fv‡Mi meyR MvQ-

cvjv I dmj Sj‡m hvq ; Rjvm‡q gvQ gviv c‡o Ges wUb I `vjvb †KvVvi ÿq mvwaZ nq| 

     SO2(g) + O2(g)  Catalyst SO3(g)  ;   

SO2(g) + NO2(g) → SO3(g) + NO(g) 

SO3(g) + H2O(g) → H2SO4(aq) 

SO2(g) + H2O(g) → H2SO3(aq) 

1.18.3 GwmW e„wó I Gi cÖfve t  

bvB‡Uªv‡Rb I mvjdv†ii Aw·GwmW we‡kl K‡i bvBwUªK I mvjwdDwiK GwmW wgwkªZ e„wvócvZ‡K GwmW e„wó e‡j| GwmW 

e„wói cvwbi pH gvÎv 3.0 - 6.5 ch©š Í n‡q _v‡K| KjKviLvbv I hvwš¿K hvbevn‡b R¡xevk¥ R¡vjvbx †hgb-cÖvK…wZK 

M¨vm, †c‡Uªvj, wW‡Rj, †Kiæwmb, Kqjvi `n‡b wbM©Z M¨vm wgkªY ; Db¥y³ c×wZ‡Z Lwb ‡_‡K Kqjv I  mvjdvi AvniY 

; †c‡Uªvwjqvg widvBbvix I B‡Ui fvUvi wPgbx w`‡q wbM©Z d¬z-M¨vm ; B¯úvZ wkí ; mvjdvi I avZz mvjdvBW wfwËK 

wkí KviLvbvi wbM©Z †avqv BZ¨vw`i Kvi‡Y cÖwZ ermi evq~gÛ‡j K‡qK jÿ NbdzU SO2 M¨vm Rgv nq| ZvQvov 

K„wlKv‡R e¨eüZ bvB‡Uªv‡Rb mv‡ii wKQz Ask I cÖvYxi gjgy‡Î we`¨gvb BDwiqvi we‡hvR†b Ges g„Z Rxe-Rš‧i †`‡ni 

cP‡bi d‡j cÖwZwbqZ evZv‡m bvB‡Uªv‡R‡bi A·vBW (NOx) wgk‡Q| dmj KvUvi ci †Lvjv gv‡V †h ev‡qvgvm c‡o 

_v‡K Zv †cvov‡bvi d‡j CO2, CH4, N2O Ges NOx M¨vm wbtmwiZ nq| evq~ `~lYMÖ  ̄ GjvKvi evq~gÛ‡j Rjxq 

ev‡®úi mv‡_ wgwkªZ SO2 I NOx M¨vm wgkªY AbyNUKxq ev Av‡jvK ivmvqwbK wµqvq RvwiZ n‡q Ges e„wói cvwb‡Z 

†kvwlZ n‡q Gwm‡W cwibZ nq Ges GwmW e„wóiƒ‡c f~wg‡Z cwZZ nq|  

 

   SO2(g) + O2(g)  Catalyst
SO3(g)  ;   

    SO2(g) + NO2(g) → SO3(g) + NO(g)  

    SO3(g) + H2O(l) → H2SO4(aq) 

    SO2(g) + H2O(l) → H2SO3(aq) 

 

 

 

2NO(g) +  O2(g)  Catalyst
2NO2(g) 

2NO2(g) + H2O(l) → HNO3(aq) + HNO2(aq) 

2NO2(g) + H2O(l) + O2(g) → HNO3(aq) 
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                                    [ wPÎ t 1.20 GwmW e„wó I Gi cÖfve ] 

GwmW e„wói cÖfve t  

GwmW e„wói d‡j cwi‡e‡ki e¨vcK ÿwZ mvwaZ nq | wb‡gœ Zvi K‡qKwU D‡jøL Kiv n‡jv - 

GwmW e„wói d‡j- 

1| Rjvm‡qi cvwb A¤øxq( pH gvÎv 7 †_‡K †b‡g 3 ch©š Í n‡q _v‡K) n‡q c‡o| d‡j Rjvm‡qi gvQ I 

Dw™¢`,cøvsUb gviv c‡o| 

2| gvwU‡Z we`¨gvb A`ªeYxq Al-‡h․M Gwm‡W `ªexf~Z n‡q `ªeYxq Al-je‡Y cwibZ nq | gy³ Al
3+ 

Avqb 

gvwU I Rjvm†q Aw·‡R‡bi cwigvb Kwg‡q †`q ; d‡j Dw™¢` I gv‡Qi e„w× e¨nZ nq| 

3| meyR MvQcvjvi big Ask I gv‡Vi dmjvw` R¡j‡m hvq| 

4| `vjvb †KvVvi Pzbv I wm‡g‡›Ui Av Í̄iY ÿq cÖvß nq | 

5| wU‡bi Pvjv, avZy wbwg©Z AeKvVv‡gv, eªxR BZ¨vw` ÿq cÖvß nq | 

 

K‡qKwU welq ev Mømvwi(Glossary) 

(1) cvwb M¨vm (Water Gas) t Kve©bg‡bv·vBW I nvB‡Wªv‡Rb M¨v‡mi mg†gvjvi wgkªY‡K cvwb M¨vm (Water 

gas) e‡j|  ‡jvwnZ Zß ‡Kv‡Ki  (cÖvq 1300
0
C) mv‡_ ÷xg Pvjbv Ki‡j cvwb M¨vm Drcbœ nq|  

 

          C(s) + H2O (g)   C13000

 (CO + H2) 
                                          cvwb M¨vm  

e¨envi: wg_vbj cÖ ‧̄wZ‡Z, avZz wb®‥vk‡b  I  A¨‡gvwbqv ms‡k øl‡Y nvB‡Wªv‡Rb M¨v‡mi Drm wnmv‡e IqvUvi M¨vm 

e¨envi Kiv nq|  

 

(2) cÖwWDmvi M¨vm t `yB †gvj Kve©b g‡bv·vBW I GK †gvj bvB‡Uªv‡Rb M¨v‡mi wgkªY‡K cÖwWDmvi M¨vm e‡j| 

‡jvwnZ Zß †Kv‡Ki mv‡_ evqyi Aw·‡Rb I bvB‡Uªv‡Rb hy³ n‡q cÖwWDmvi M¨vm Drcbœ K‡i|  

 

           2C + N2 + O2 
(2CO + N2) 

                                 cÖwWDmvi M¨vm  

e¨envi:  A¨v‡gvwbqv ms‡køl‡b bvB‡Uªv‡Rb M¨v‡mi Drm wn‡m‡e e¨envi Kiv nq| 

 

(3) NO2
–
,  NO3

–
,  SO3

2–
 Ges  SO4

2– Avqbmg~‡ni K‡qKwU  ¸iæZ¡c~Y© wewµqv t 

     NO2
-
 Gi wewµqv t  

 (i) 2I
-
(aq) + 4H

+
(aq) + 2NO2(aq)  I2(s) + 2H2O(l) + 2NO(g) 

 

GwmW †iBb 

 

SO2       NO2 

HNO3, H2SO4 

HNO2, H2SO3 
      SO2        NO2 

SO2 I NO2  

M¨vm wgwkªZ †gN 

(GwmW I  Al3+
Avq‡bi 

cÖfv‡e Rjvm‡q  gvQ gi‡Q) 

(GwmW I  Al3+
Avq‡bi cÖfv‡e 

meyR ebf~wg aŸsk n‡Q ) 

(Rxevk¥ R¡vjvbx cyo‡Q) 
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 (ii) Fe
2+

(aq) + 2H
+
(aq) + NO2

-
 (aq)  Fe

3+
(aq) + H2O(l) + NO(g)  

 (iii) MnO4
-
(aq) + 5NO2

-
(aq) + 6H

+
(aq)  2Mn

++
 + 5NO3

-
 (aq) + 3HO(l) 

 (iv) C6H5NH2 + 2HCl + NaNO2  C6H5N2Cl + NaCl + NaCl + H2O  
         ‡ebwRb Wvqv‡RvwYhvg †K¬vivBW  

      NO3
– Gi wewµqv t  

 (i) 2NaNO3(s)   2NaNO2(s) + O2(g)  

 (ii) 2PbNO3(s)   2PbO(s) + 4NO2 (g) + O2(g)  

 

      SO3
2–

 Gi wewµqv t  

  Cl2(aq) + SO3
2-

 (aq) + H2O(l)  2Cl
-
(aq) + SO4

2-
(aq) + 2H

+
(aq)  

 

      SO4
2–

 Gi wewµqv t  

 (i) Zn(s) + H2SO4(aq)  ZnSO4(aq) + H2(g)  

 (ii) 2FeSO4(s)   Fe2O3 + SO2 + SO3 

 (iii) Na2SO4(s) + 4C(s)   Na2S(s) + 4CO(g)  

 

(4) K‡qKwU ¸iæZ¡c~Y© wewµqv  

 i)   SO2 + 2H2S  3S + 2H2O 

 ii)   2NH3(g) + 3Cl2(g)  N2 + 6HCl  

 iii)  2FeCl3 + H2S  2FeCl2 + 2HCl + S  

 iv)   Cu
2+

 + H2S 
H CuS  +  2H

+
  

 v)    K2Cr2O7 + 4H2SO4 + 3H2S  K2SO4 + Cr2(SO4)3 + 7H2O + 3S  

 vi)   2HNO3 + P2O5  N2O5 + 2HPO3.  

 vii)  2KMnO4 + 3H2SO4 + 5H2S  K2SO4 + 2MnSO4 + 8H2O + 5S  

 viii)  C + HNO3 (conc.)  CO2 + H2O + NO2  

 ix)   2NaOH + SO2  Na2SO3 + H2O 

 x)    Cu + 2H2SO4 (conc.)   CuSO4 + SO2 + 2H2O 

 xi)   Pb(NO3)2 + H2S  PbS + 2HNO3  

 xii)  2NaX + 3H2SO4 + MnO2  2NaHSO4 + MnSO4 + 2H2O + X2 

 xiii)  FeSO4 + H2SO4 + HNO3  Fe2(SO4)3 + H2O + NO  

 (xiv)  Cu (hot) + HNO3 (vap.)  CuO + H2O + N2 

 (xv)   2Pb(NO3)2   2PbO + 4NO2 + O2  

            (xvi)  NH4NO3   N2O + 2H2O.  

 (xvii) 2Hg(NO3)2   2HgO + 4NO2 + O2  

 (xviii) 2HgO   2Hg + O2  
 

 (xix)  2Zn(NO3)2   2ZnO + 4NO2 + O2  

 (xx) Cu + HNO3 (conc.)  Cu(NO3)2 + H2O + NO2 

(xxi)  NH4Cl + NaNO3  NaCl + NH4NO3 
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(xxii)  ZnSO4 + H2S + NaOH  ? 

  ZnSO4 + 2NaOH  Na2SO4 + Zn(OH)2 

  Zn(OH)2 + NaOH  Na2ZnO2 + 2H2O 

  Na2ZnO2 + 2H2S  ZnS + Na2S + 2H2O  

             ZnSO4 + 3NaOH + 2H2S  Na2SO4 + ZnS + Na2S + 2H2O  

(xxiii)  2NH4Cl + CaO   2NH3 + CaCl2 + H2O 

(xxiv)  Cu(s) + H2SO4 (conc.)  CuSO4 + SO2 + 2H2O 

(xxv)  NO + KOH  KNO2 + N2O + H2O 


