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MÖyc IVA †gŠjmg~‡ni imvqb 

 
f‚wgKv 
Kve©b, wmwjKb, Rv‡g©wbqvg, wUb I †jW GB 5wU †gŠj MÖyc IVA Gi AšÍf©~³| GB cuvPwU †gŠjB p eø‡Ki 
†gŠj| G‡`i g‡a¨ Kve©b I wmwjKb AavZz, Rv‡g©wbqvg AcavZz ev Aa©avZz Ges wUb I †jW avZz| GB 
BDwb‡Ui wewfbœ cv‡V MÖyc -IVA †gŠj mg~‡ni imvqb Av‡jvPbv Kiv n‡e| 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cvV 1 MÖyc IVA †gŠjmg~‡ni Drm I †fŠZ ag© 
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f‚wgKv 
†gŠjmg~‡ni imvqb g~jZ G‡`i Drm Ges B‡jKUªb web¨v‡mi Dci wbf©i K‡i| GB cv‡V MÖyc IVA 
†gŠjmg~‡ni Drm Ges B‡jKUªb web¨vm ms‡¶‡c Av‡jvPbv Kiv n‡e| 
 

D‡Ïk¨ 
G cv‡Vi †k‡l 
● MÖyc IVA †gŠjmg~‡ni cÖvK…wZK Drm m¤ú‡K© Rvbv hv‡e| 
● B‡jKUªb web¨v‡mi wfwË‡Z MÖyc IVA †gŠjmg~‡ni †fŠZ ag© e¨vL¨v Kiv hv‡e| 
 

19.1.1: MÖyc IVA †gŠjmg~‡ni cÖvK…wZK Drm 
GB MÖy‡ci †gŠjmg~‡ni g‡a¨ Rv‡g©wbqvg Qvov evKx me¸‡jvB cwiwPZ Ges Kg †ekx cÖK…wZ‡Z cvIqv hvq| 
Lwb †_‡K AvnwiZ e Í̄zmg~‡ni g‡a¨ Kve©b Ab¨Zg| Lwb‡Z Kve©b mvaviYZ Kqjv, MÖvdvBU Ges WvqgÛ ev 
wniK (wniv) iƒ‡c cvIqv hvq| f‚Z¡‡K we‡kl K‡i evwj‡Z wmwjKb cÖPyi cvwb _v‡K| evwji ivmvqwbK 
ms‡KZ SiO2, hv wmwjK‡bi GKwU †hŠM| wb‡P MÖyc IVA †gŠj¸wji Drm ms‡¶‡c Av‡jvPbv Kiv nj|  

f‚-Z¡‡K Kve©b I wmwjK‡bi †ek cÖvP~h© i‡q‡Q| wUb I †j‡Wi cÖvP~h© Kg n‡jI G¸‡jv MvpK…Z AvKwiK 
wn‡m‡e _v‡K e‡j mn‡RB wb®‹vkb Kiv hvq| †Kvb †Kvb AvKwiK I Kqjvi mv‡_ Rv‡g©wbqvg ¯̂í gvÎvq 
Dcw ’̄Z _v‡K| 
Kve©b: cÖvP~‡h©i w`K w`‡q we‡k¦ Kve©‡bi Ae ’̄vb PZz ©̀k| Rxeb cÖwµqvq Kve©b GKwU AZ¨vek¨Kxq †gŠj 
e‡j Gi Acwimxg ¸iyZ¡ i‡q‡Q| 

Kve©b cÖK…wZ‡Z g~³ I †hŠM Dfq Ae ’̄vq we`¨gvb| gy³ Ae ’̄vq WvqgÛ I MÖvdvBU G ỳÔwU ùwUKvKvi 
Ges Kve©b AwbqZvKvi ev A`vbv`vi| Kve©b g~jZ: Kqjv wn‡m‡e _v‡K| †hŠMve ’̄vq Kve©b Pybvcv_i ev 
K¨vjmvBU, CaCO

3
; g¨vM‡bmvBU, MgCO

3
; W‡jvgvBU, CaCO

3
.MgCO

3
 BZ¨vw`‡Z _v‡K| G Qvov LwbR 

ˆZj I cÖvK…wZK M¨vmmn ˆRe †hŠ‡M Kve©b _v‡K| 

A‰Re †hŠM †hgb CO
2
 Kve©‡bU I evBKve©‡bU †hŠ‡MI -D‡j L‡hvM¨ cwigv‡Y Kve©b _v‡K| 

wmwjKb: Aw·‡R‡bi ciB cÖK…wZ‡Z cÖvPyh©Zvi w`K w`‡q wmwjK‡bi Ae ’̄vb| Aw·‡R‡bi cÖwZ wmwjK‡bi 
cÖej Avmw³ _vKvq cÖK…wZ‡Z wmwjKb A·vBW †hŠM| evwj, cv_i I †Kvqv‡R© wmwjKv iƒ‡c (SiO2) 
wmwjKb we`¨gvb _v‡K| GQvov wmwjKb †dì¯úvi, gvBKv, G¨vm‡emUm BZ¨vw`‡Z wmwj‡KU iƒ‡c _v‡K| 

Rv‡g©wbqvg: GB †gŠjwU ZzjbvgyjKfv‡e MÖyc-IV Gi Ab¨vb¨ †gŠ‡ji Zzjbvq weij| wewfbœ wmjfvi I wRsK 
AvKwiK I †Kvb †Kvb Kqjvi mv‡_ Rv‡g©wbqvg ¯̂í gvÎvq Dcw ’̄Z _v‡K| Gi cÖavb †hŠM n‡”Q wewfbœ 
A·vBW †hgb- GeO I GeO

2 
BZ¨vw`| 

wUb: wUb cÖK…wZ‡Z gy³ Ae ’̄vq cvIqv hvqbv| Gi cÖavb AvKwiK n‡”Q K¨vwm‡UivBU ev wUb-†÷vb, 
SnO

2
| Fe, Cu I Zn Gi wewfbœ cvBivBU&m AvKwi‡Ki mv‡_I ¯̂í cwigv‡Y wUb wgwkªZ _v‡K| 

†jW: †j‡Wi cÖavb AvKwiK M¨v‡jbv, PbS| Gi Ab¨vb¨ AvKwiK n‡”Q †miymvBU, PbCO
3
; †jW IKvi, 

PbO; A¨vs‡jmvBU, PbSO
4
; j¨vbviKvBU, PbO.PbSO

4
 Ges g¨vU‡jvKvBU, PbCl

2
.PbO| 

19.1.2 : MÖyc IVA †gŠjmg~‡ni †fŠZ ag© 
Ab¨vb¨ MÖy‡ci †gŠ‡ji gZ MÖyc -IVA †gŠjmg~‡ni ag©vejx I A‡bKUv B‡jKUªb web¨v‡mi Dci wbf©i K‡i| 



imvqb 

BDwbU Dwbk   c„ôv ◗�425 

wb‡P MÖyc IVA †gŠjmg~‡ni B‡jKUªb web¨vm †`Lv‡bv n‡jv: 

C(6) -  1s
2
 2s

2
 2p

2
 

Si(14)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

2
 

Ge(32)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

10
 4s

2
 4p

2
 

Sn(50)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

10
 4s

2
 4p

6
 4d

10
 5s

2
 5p

2
 

Pb(82)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 3d

10
 4s

2
 4p

6
 4d

10
 4f

14
 5s

2  
5p

6
 5d

10
 6s

2
 6p

2
 

†`Lv hv‡”Q †h cigvYy¸‡jvi ewn: Í̄‡ii B‡jKUªb web¨vm ns2np2 A_©vr GB Í̄‡i, 4wU B‡jKUªb _v‡K| ZvB 
me© ewn: ’̄ Í̄‡ii AóK c~Y© Kivi Rb¨ nq GB 4wU B‡jKUªb Ab¨ †Kvb †gŠj ev GKvwaK †gŠ‡ji cigvYyi 
4wU B‡jKUª‡bi mv‡_ †kqvi K‡i mg‡hvRx eÜb MVb K‡i bZzev †gŠj¸wj PviwU B‡jKUªb cÖ`vb K‡i 
Zwor‡hvRx eÜb MVb K‡i| G Rb¨ MÖyc IVA †gŠjmg~‡ni mvaviY RviY msL¨v +4| †hgb- 

 Pb → Pb
4+
 + 4e

-
 (6s

2
 6p

2
) 

†Kvb †Kvb †¶‡Î ewn: Í̄‡ii p AiweUv‡ji ỳÔwU B‡jKUªb AcmvwiZ n‡q RviY msL¨v +2 wewkó M2+ 
Avqb MwVZ nq| ZvB G †gŠj¸‡jvi AwaKvs‡kiB RviY msL¨v ỳÔwU A_©vr +2 Ges +4| Kve©‡bi +4 
RviY msL¨v w ’̄wZkxj| Kve©b †_‡K †j‡Wi w`‡K hvIqvi mgq D”PRviY msL¨vi Zzjbvq wb¤œ RviY Ae ’̄vi 
w ’̄wZkxjZv µgvb¦‡q e„w× cvq Ges †j‡Wi †¶‡Î +2 RviY msL¨v AwaKZi w ’̄wZkxj| 
 

mviwY : MÖyc IVA †gŠjmg~‡ni RviY msL¨v 
†gŠj RviY msL¨v 
 Aw ’̄wZkxj w ’̄wZkxj 
Kve©b +2 +4 

wmwjKb +2 +4 

Rv‡g©wbqvg +2 +4 

wUb +2 +4 

†jW +4 +2 

wb‡Pi mviwY‡Z MÖyc -IVA †gŠjmg~‡ni wewfbœ †fŠZ ag© †`Lv‡bv n‡jv: 
mviwY : MÖyc IVA †gŠjmg~‡ni †fŠZ ag©vejx 

†fŠZ ag© C Si Ge Sn Pb 

cvigvYweK msL¨v 6 14 32 50 82 

cvigvYweK fi 12 28.06 72.6 118.7 207.20 

cvigvYweK e¨vmva© (Å) 0.077 0.117 0.122 0.140 0.146 

AvqwbK e¨vmva© M4+ (Å) 0.015 0.041 0.053 0.071 0.084 

NbZ¡ (MÖvg/†mwg3) 20 †m 3.51 2.33 5.36 7.31 11.34 

MjbvsK (0 †m) 3570 1414 959 232 328 

ùzUbvsK (0†m) 4830 2355 2700 2362 1755 

Zwor FbvZœKZv (cwjs †¯‹j) 2.5 1.8 1.8 1.8 1.80 

1g AvqbxKiY kw³ (ev) 11.26 8.15 8.13 7.32 7.42 

mvaviY wbqg Abymv‡i ch©vq mviwYi †Kvb †kªYxi †gŠjmg~‡ni cvigvYweK msL¨v e„w×i mv‡_ mv‡_ 
cvigvYweK e¨vmva©, AvqwbK e¨vmva© BZ¨vw` e„w× †c‡Z _v‡K| MÖyc IVA †gŠjmg~‡ni †¶‡ÎI Gi e¨wZµg 
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†`Lv hvq bv| Ab¨vb¨ MÖy‡ci †gŠjmg~‡ni gZB cvigvYweK msL¨v e„w×i mv‡_ mv‡_ AavZe¸Y †_‡K 
avZe¸Y e„w× †c‡Z _v‡K| Kve©b I wmwjKb AavZz| Rv‡g©wbqvg AcavZz ev avZzKí wKšÍz MÖy‡ci †kl ỳwU 
†gŠj wUb I †jW my¯úófv‡e avZz| cvigvYweK msL¨v e„w×i mv‡_ mv‡_ cvigvYweK e¨vmva© Z_v AvKvi I 
AvqZb µgvb¦‡q e„w× cvq e‡j cigvYyi wbDwK¬qvm †_‡K ewn Í̄‡ii ỳiZ¡I µgvb¦‡q e„w× cvq| G Rb¨B 
ewn Í̄‡ii B‡jKUª‡bi Dci wbDwK¬qv‡mi AvKl©Y Kg‡Z _v‡K| ZvB cvigvYweK msL¨v e„w×i mv‡_ mv‡_ 
GB MÖy‡ci †gŠj (Ab¨vb¨ MÖy‡ci gZB) AvqbxKiY kw³ I Zwor FYvZœKZv Kg‡Z _v‡K Ges Zwor 
abvZœKZv evo‡Z _v‡K A_©vr avZe¸Y evo‡Z _v‡K| Kve©b †_‡K †j‡Wi w`‡K µgvb¦‡q MjbvsK I 
ùzUbvsK, ỳÕ GKwU e¨wZµg Qvov Kg‡Z _v‡K| AvqZb e„w×i d‡j AvšÍ:cvigvYweK AvKl©Y kw³i n«vm 
N‡U e‡jB G aviv cwijw¶Z nq| Ge, Sn I Pb Gi †¶‡Î wKQyUv e¨wZµg †`Lv hvq| GB e¨wZµ‡gi 
Rb¨ Ge I Sn Gi †¶‡Î d AiweUvj I †j‡Wi †¶‡Î f AiweUv‡j B‡jKUªb cÖ‡ek‡KB KviY wn‡m‡e aiv 
hvq| 
 

mvims‡ÿc 

● Kve©b, wmwjKb, Rv‡g©wbqvg, wUb I †jW GB cuvPwU †gŠj ch©vq mviwYi MÖyc IV-A Gi AšÍf©~³| GB 
cuvPwU †gŠjB P-eø‡Ki †gŠj| G‡`i †fZi Kve©b I wmwjKb AavZz, Rv‡g©wbqvg AcavZz ev avZz-Kí 
Ges wUb I †jW avZz| GB cuvPwU †gŠ‡jiB cigvYyi ewn:¯—‡ii B‡jKUªb web¨vm ns2np2 A_©vr 
ewn: Í̄‡i 4wU B‡jKUªb _v‡K| ZvB me© ewn: ’̄ ¯—‡ii AóK c~Y© Kivi Rb¨ GB PviwU B‡jKUªb nq 
Ab¨ †Kvb †gŠj ev GKvwaK †gŠ‡ji cigvYyi 4wU B‡jKUª‡bi mv‡_ †kqvi K‡i mg‡hvRx eÜb MVb 
K‡i bZzev B‡jKUªb¸wj Acmvi‡Yi gva¨‡g Zwor‡hvRx †hŠM MVb K‡i| Ab¨vb¨ †kªYxi †gŠ‡ji gZ 
GB †gŠj¸wji †fŠZ ag©vejx cvgvYweK msL¨v e„w×i mv‡_ GKB avivq cwiewZ©Z nq| Z‡e GB 
cwieZ©‡b Ge, Sn Ges Pb †¶‡Î wKQyUv e¨wZµg †`Lv hvq| 

 

cv‡VvËi g~j¨vqb 
eûwbev©Pbx cÖkœ (mwVK DË‡ii cv‡k wUK wPý (√) w`b|) 
1| wb‡Pi †Kvb †gŠjwU MÖyc IVA Gi AšÍf©~³ bq? 
 K) wUb L) Kcvi M) †jW N) Rv‡g©wbqvg 
2| cÖvP~‡h©i w`K w`‡q we‡k¦ Kve©‡bi Ae ’̄vb 
 K) 1g L) 9g M) 14Zg  N) 20Zg 
3| †j‡Wi †¶‡Î wb‡Pi †Kvb RviY msL¨vwU AwaKZi w ’̄wZkxj? 
 K) +2 L) +4 M) +3 N) +1 
4| wU‡bi MjbvsK †j‡Wi Zzjbvq 

 K) cÖvq 1000 †m †ekx L) cÖvq mgvb M) cÖvq 3000 †m Kg N) cÖvq 1000 †m Kg| 

iPbvg~jK Ges msw¶ß DË‡ii cÖkœ 
1| ch©vq mviwYi MÖyc-IVA Gi AšÍf©y³ †gŠj¸wji Drm m¤ú‡K© msw¶ß Av‡jvPbv Kiyb| 
2| †jW avZzi AvKwiK¸wji bvg I ms‡KZ wjLyb| 
3| ch©vq mviwYi MÖyc IVA †gŠj¸wji w ’̄wZkxj RviY msL¨vi gvb D‡jøL Kiyb| 
4| ch©vq mviwYi MÖyc IV-A †gŠj¸wji †fŠZ ag©vejxi cwieZ©‡bi aviv D‡jøL K‡i Gi KviY e¨vL¨v 

Kiyb| 

cvV 2 MÖyc-IVA †gŠjmg~‡ni ivmvqwbK ag© 
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f‚wgKv 

†gŠj mg~‡ni ivmvqwbK ag©vejx †gŠjmg~‡ni e¨env‡i GK we‡kl ¸iyZ¡ enb K‡i| ivmvqwbK ag©vejx 
†gŠjmg~‡ni B‡jKUªb web¨v‡mi Dci A‡bKvs‡k wbf©ikxj| c~‡e©i cv‡V MÖyc-IVA  †gŠj¸wji B‡jKUªb 
web¨vm †`Lv‡bv n‡q‡Q| GB cv‡V B‡jKUªb web¨v‡mi wfwË‡Z †gŠj¸wji ivmvqwbK ag© Av‡jvPbv Kiv 
n‡e| 

 

D‡Ïk¨ 
G cvV †k‡l 

● B‡jKUªb web¨v‡mi wfwË‡Z †gŠjmg~‡ni ivmvqwbK ag© e¨vL¨v Kiv hv‡e| 
● †gŠjmg~‡ni cÖavb cÖavb ivmvqwbK a‡g©i weeiY †`Iqv hv‡e| 

 

19.2.1 : B‡jKUªb web¨v‡mi wfwË‡Z MÖyc IVA †gŠjmg~‡ni ivmvqwbK ag© 

MÖyc IVA Gi †gŠjmg~‡ni cigvYyi ewn: Í̄‡ii B‡jKUªb web¨vm ns2 np2 A_©vr ewn: Í̄‡i 4wU K‡i B‡jKUªb 
_v‡K| G‡`i †fZi Kve©b I wmwjKb AavZz nIqvq G‡`i B‡jKUªb MÖnY ev Z¨v‡Mi cÖeYZv j¶¨ Kiv hvq 
bv| Kve©b I wmwjKb Ab¨ †Kvb †gŠ‡ji 4wU cigvYy ev GKvwaK †gŠ‡ji cigvYyi 4wU B‡jKUª‡bi mv‡_ 
†kqvi K‡i mg‡hvRx eÜb MVb K‡i| wb‡Pi D`vni‡Y †`Lv hv‡”Q †h wg‡_‡b Kve©b 4wU nvB‡Wªv‡R‡bi 
mv‡_ 4wU mg‡hvRx eÜb Drcbœ Ki‡Q| 

.

.

. .

× ×

H H

H

H
×

×

C

 
Z‡e Rv‡g©wbqvg, wUb I †jW B‡jKUªb cwiZ¨v‡Mi gva¨‡g A‡bK †¶‡ÎB 2+ RviY Ae ’̄v cÖvß nq| GB 
†gŠj¸‡jvi cigvYyi ewn: Í̄‡ii s-AiweUv‡ji B‡jKUªb †Kvb †Kvb †¶‡Î †hŠM MV‡b Ask MÖnY K‡i bv| 
GB ag©‡K wbw®Œq †Rvo cÖfve (inert pair effect) ejv nq| Rjxq ª̀e‡Y Sn2+ Ges Pb2+ Avq‡bi Dcw ’̄wZ 
i‡q‡Q Ges wUb I †j‡Wi A‡bK †hŠMB Zwor‡hvRx ev AvqwbK| 
†jW †K¬vivB‡W †j‡Wi ewn: Í̄‡ii p-AiweUv‡ji B‡jKUªbØq ỳ'wU †K¬vwib cigvYy‡Z ’̄vbvšÍwiZ nq| 

 Pb(42) - ................ 6s
2
6p

2
 (ewnt Í̄‡ii B‡jKUªb web¨vm) 

 Cl (17)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

5
 

 
Pb
×

× + 2

. .

. .

.

.

Cl . → Pb
2

+ 2

. .

. .

.

.

Cl .
−
→ PbCl2

×

+

 
Rv‡g©wbqvg †_‡K †j‡Wi w`‡K hvIqvi mgq 4+ RviY Ae ’̄vi Zzjbvq 2+ RviY Ae ’̄vi w ’̄wZkjxjZv 
evo‡Z _v‡K Ges †j‡Wi †¶‡Î 2+ RviY Ae ’̄v AwaK w ’̄wZkxj| G Rb¨B †j‡Wi 4+ RviY Ae ’̄v †_‡K 
2+ RviY Ae ’̄vq cwiewZ©Z nIqvi cÖeYZv †ekx A_©vr Pb4+Avqb GKwU kw³kvjx RviK| Ab¨w`‡K 
Sn2+ Gi Sn4+ G cwiewZ©Z nIqvi cÖeYZv AwaK e‡j Sn2+ GKwU kw³kvjx weRviK| 

 PbO
2
+ 4HCl → PbCl

2
+ Cl

2
+ 2H

2
O 

  †jW 4+ RviY Ae ’̄v †_‡K 2+ RviY Ae ’̄vq cwiewZ©Z nq, A_©vr weRvwiZ nq| 
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 SnCl
2
 + 2FeCl

3
 → SnCl

4
 + 2FeCl

2
 

GB wewµqvq Sn2+ cwiewZ©Z n‡q Sn4+ n‡q‡Q| wmwjKb, Rv‡g©wbqvg, wUb I †jW GB PviwU †gŠ‡ji 
Rjxq ª̀e‡Y ZworØvi wef‡ei gvb n‡”Q h_vµ‡g 1.2, 0.23, -0.14 I -0.12 †fvë| GB gvb †_‡K 
¯úóZB eySv hvq †h jNy GwmW ª̀eY †_‡K †KejgvÎ wUb I †jW nvB‡Wªv‡Rb cÖwZ ’̄vwcZ Ki‡Z cvi‡e| 
 Pb + 2HCl → PbCl

2
 + H

2 

 

19.2.2 : IVA †gŠjmg~‡ni cÖavb cÖavb ivmvqwbK wewµqv 
K) evqy ev Aw·‡R‡bi mv‡_ wewµqv: †jW e¨wZZ Ab¨vb¨ †gŠj D”P Zv‡c Aw·‡R‡bi mv‡_ wewµqv K‡i 
WvB A·vBW MVb K‡i| 

 C + O
2
 → CO

2
 

 Sn + O
2
 → SnO

2
 

†jW cÖ_‡g †jW g‡bvA·vBW Ges 450 †m: ZvcgvÎvq †iW †jW MVb K‡i: 

 2Pb + O
2
 → 2PbO 

 6PbO + O
2
 → 2Pb

3
O
4
 (†iW †jW) 

Kve©‡bi †¶‡Î Ach©vß Aw·‡R‡bi Dcw ’̄wZ‡Z ev AwaK Kve©b e¨eüZ n‡j Kve©b g‡bvA·vBW Drcbœ nq| 

 2C + O
2
 → 2CO 

 CO
2
 + C → 2CO 

L) nvB‡Wªv‡R‡bi mv‡_ wewµqv: GB †gŠj¸wj nvB‡Wªv‡R‡bi mv‡_ mivmwi wewµqv K‡i bv, hw`I cÖwZwU 
†gŠ‡jiB myw ’̄Z nvBWªvBW i‡q‡Q| nvBWªvBW¸‡jvi myw ’̄wZ †gŠjmg~‡ni cvigvYweK msL¨v e„w×i mv‡_ mv‡_ 
n«vm cvq| 

Kve©b AwZ D”P Zvc I Pv‡c nvB‡Wªv‡R‡bi mv‡_ wewµqv K‡i wg‡_b Drcbœ K‡i, GB cÖwµqvq Drcv`b 
LyeB Kg| 

  D”P Zvc I Pvc  

C + 2H
2
  →   CH

4
 (¯̂í cwigvY) 

 

M) †K¬vwi‡bi mv‡_ wewµqv: GB cuvPwU †gŠjB †K¬vwi‡bi mv‡_ D”P Zv‡c wewµqv K‡i †UUªv‡K¬vivBW Drcbœ 
K‡i, †j‡Wi †¶‡Î AwaK w ’̄wZkxj WvB †K¬vivBW Drcbœ nq| 

Kve©‡bi mv‡_ †K¬vwi‡bi wewµqvi MwZ LyeB axi| ZvB Kve©b †UUªv‡K¬vivBW cÖ Í̄zwZi Rb¨ wb‡Pi wewµqvwU 
e¨envi Kiv nq| 

 CS
2
 + 3Cl

2
 → CCl

4
 + S

2
Cl

2 
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(N) cvwbi mv‡_ wewµqv: mvaviY Ae ’̄vq GB †gŠj¸wj cvwbi mv‡_ †Kvb wewµqv K‡ibv| DËß Ae ’̄vq C, 
Si, Sn I  Pb Gi Dci w`‡q ÷xg Pvjbv Ki‡j nvB‡Wªv‡Rb M¨vm wbM©Z nq I A·vBW Drcbœ nq| 

C (†jvwnZ Zß) + H
2
O (÷xg)  → CO + H2

 

 cvwb-M¨vm 

Si (Zß) + 2H
2
O (÷xg) →  SiO2

 + 2H
2
 

N) Gwm‡Wi mv‡_ wewµqv: IVA †kªYxi †gŠj¸wji mv‡_ Gwm‡Wi wewµqvi cÖeYZv †gŠjmg~‡ni cvigvYweK 
msL¨v e„w×i mv‡_ mv‡_ e„w× cvq| Gwm‡Wi NbgvÎv I ZvcgvÎvi Dci wbf©i K‡i wewfbœ †hŠM cvIqv hvq| 

Kve©b ïaygvÎ DËß I Mvp bvBwUªK Ges mvjwdDwiK Gwm‡Wi mv‡_ wewµqv K‡i| 

 C + 4HNO
3
 → 2H

2
O + 4NO

2
 + CO

2
 

wmwjKb HF Qvov Ab¨ †Kvb Gwm‡Wi mv‡_ wewµqv K‡ibv| Rv‡g©wbqvg nvB‡Wªv‡K¬vwiK Gwm‡Wi mv‡_ †Kvb 
wewµqv K‡ibv| wUb nvB‡Wªv‡K¬vwiK GwmW, bvBwUªK GwmW I mvjwdDwiK Gwm‡Wi mv‡_ wewfbœ Ae ’̄vq 
wewµqv K‡i: 

 Sn + HCl (jNy) → SnCl
2
 + H

2
 

 Sn + HNO
3
 (jNy) → Sn(NO

3
)
2
 + NH

4
NO

3
+H2O 

 Sn + HNO
3
 (Mvp) → H

2
SnO

3
 + NO

2
+H2O 

P) ¶vi ª̀e‡Yi mv‡_ wewµqv: Rv‡g©wbqvg, wUb I †jW D”P ZvcgvÎvq Mvp ¶vi ª̀e‡Yi mv‡_ wewµqv K‡i 
h_vµ‡g Rv‡g©‡bU (IV), ÷¨v‡bU (IV) I cøv‡¤̂U MVb K‡i| 

 Sn + 2KOH + 4H
2
O → Na2SnO3 + 2H2

 

Q) mvjdv‡ii mv‡_ wewµqv: †jvwnZ Zß †Kv‡Ki (Kve©b) Dci w`‡q mvjdvi ev®ú cwiPvwjZ Ki‡j CS
2
 

Drcbœ nq| 

 C + S
2
 → CS

2
 

wUb I †jW avZz mvjdvi mn‡hv‡M DËß Ki‡j SnS I PbS Drcbœ nq| 

 
 
mvims‡ÿc 

● Rv‡g©wbqvg †_‡K †j‡Wi w`‡K hvIqvi mgq 4+ RviY Ae ’̄vi Zzjbvq 2+ RviY Ae ’̄vi w ’̄wZkxjZv 
evo‡Z _v‡K Ges †j‡Wi †¶‡Î 2+ Rvib Ae ’̄v AwaK w ’̄wZkxj| Pb4+ Avqb GKwU kw³kvjx 
RviK, Ab¨w`‡K Sn2+ Avqb GKwU kw³kvjx weRviK| IVA †kªYxi †gŠj¸wji mv‡_ Gwm‡Wi 
wewµqvi cÖeYZv †gŠjmg~‡ni cvigvYweK msL¨v e„w×i mv‡_ mv‡_ e„w× cvq, Gwm‡Wi NbgvÎv I 
ZvcgvÎvi Dci wbf©i K‡i wewfbœ †hŠM cvIqv hvq| 
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cv‡VvËi g~j¨vqb 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK (√) wPý w`b: 
1| wbw®Œq †Rvo cÖfve wb‡Pi †Kvb †gŠjwU †`Lvq: 
 K) Fe L) Zn   
 M) Sn N) Co  
2| †Kvb †gŠjwU jNy GwmW ª̀eY †_‡K nvB‡Wªv‡Rb cÖwZ ’̄vwcZ Ki‡Z cv‡i? 
 K) C L) Pb   
 M) Ge N) C 
3| DËß †Kv‡Ki Dci w`‡q †Kvb M¨vm cÖevwnZ Ki‡j cvwb M¨vm Drcbœ nq? 
 K) ÷xg L) CO

2 
  

 M) NH
4
 N) H

2
 

4| wmwjKb GKgvÎ †h Gwm‡Wi mv‡_ wewµqv K‡i †mwU n‡”Q- 
 K) HNO

3
 L) H

2
SO

4 
  

 M) HCl N) HF 
 
 
iPbvg~jK Ges msw¶ß DË‡ii cÖkœ 

1| wbw®Œq †Rvo cÖfve Kv‡K e‡j? D`vinY mn wjLyb| 

2| MÖyc- IVA  †gŠjmg~n mg‡hvRx Ges AvqwbK Dfq †kªYxi †hŠM MVb K‡i D`vniYmn e¨vL¨v Kiyb| 

3| Kve©b I †j‡Wi w ’̄wZkxj RviY Ae ’̄vi cv_©K¨ D‡jøL K‡i KviY e¨vL¨v Kiyb| 

4| Aw·‡Rb, nvn‡Wªv‡Rb, †K¬vwib, cvwb, GwmW I ¶v‡ii mv‡_ MÖyc- IVA †gŠj¸wji wewµqv Avjv`v 
Avjv`vfv‡e wjLyb| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



imvqb 

BDwbU Dwbk   c„ôv ◗�431 

cvV 3 wmwjKb 
 
D‡Ïk¨ 
G cvV †k‡l 

● wmwjK‡bi A·vB‡Wi A¤ø-¶viKxq ag© eY©bv Kiv hv‡e| 
● wmwjKb †K¬vivB‡Wi Av ©̀ª-we‡kølY cÖeYZv eY©bv Kiv hv‡e| 
● wmwjK‡bi cÖavb cÖavb e¨envi D‡jøL Kiv hv‡e| 
 
19.3.1 wmwjKb A·vBW 
wmwjKb A·vBW, SiO Aw ’̄wZkxj| wmwjKb g~jZ wmwjKv ev wmwjKb WvB A·vBW (SiO2) wn‡m‡e 
cÖK…wZ‡Z cvIqv hvq| cÖK…wZ‡Z wmwjKb‡K SiO2 wn‡m‡e evjy Ges †KvqvU©‡R cvIqv hvq| G¸‡jvi 
cÖwZwU‡Z GKwU wmwjKb cigvYy PviwU K‡i Aw·‡Rb cigvYyi mv‡_ PZz Í̄jKxq (tetrahedrally) fv‡e Si-O 
GKK eÜb Øviv hy³| 

 
wPÎ : SiO

4
 Gi PZz Í̄jKxq GKK 

Si - O - Si eÜ‡bi gva¨‡g A‡bK msL¨K PZz Í̄jKxq SiO
4
 GKK hy³ n‡q wÎ-gvwÎK KvVv‡gvi wewfbœ 

e„n`vKvi AYy MVb K‡i| 
wmwjKb WvB A·vBW ivmvqwbK wewµqvq A¤øxq AvPiY K‡i| wmwjKvq e„n`vKvi AYy‡Z eûmsL¨K Si-O 
eÜb _v‡K, G¸‡jv fvs‡Z nq e‡j wmwjKv jNy †mvwWqvg nvBWª·vBW ª̀e‡Yi mv‡_ wewµqv K‡ibv eis Mvp 
†mvwWqvg nvBWª·vB‡Wi mv‡_ wewµqv K‡i wmwj‡KU Drcbœ K‡i| 

 SiO
2
 + 2NaOH → Na

2
SiO

3
 + H

2
O 

SiO
2
 nvB‡Wªv‡Rb †d¬vivB‡Wi mv‡_ wewµqv K‡i wmwjKb †UUªv †d¬vivBW Drcbœ K‡i| 

 SiO
2
 + 4HF → SiF

4
 + 2H

2
O 

GwU wmwjKb WvB A·vB‡Wi ¶vixq AvPiY 
wmwjKb †UUªv †d¬vivB‡Wi Av ©̀ª-we‡køl‡Yi d‡j Si(OH)

4
 Drcbœ nq| 

 SiF
4
 + 4H

2
O → Si(OH)

4
 + 4HF 

Si(OH)
4
 e Í̄zZ c‡¶ A‡_©vwmwjwmK GwmW wn‡m‡e _v‡K| 

 Si(OH)
4
 → H

4
SiO

4
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19.3.2 wmwjKb †K¬vivBW 
wmwjKb †UUªv‡K¬vivBW SiCl

4
 wmwjK‡bi GKgvÎ †K¬vivBW| D”PZv‡c wmwjK‡bi Dci w`‡q †K¬vwib cÖevwnZ 

K‡i wmwjKb †UUªv †K¬vivBW cÖ Í̄zZ Kiv hvq| 

 Si+2Cl
2
 

∆
 →    SiCl

4
 

GQvovI wmwjKv I weP~Y© †KvK wgkª‡Y †K¬vwib M¨vm cÖevwnZ K‡i SiCl
4
 cÖ Í̄zZ Kiv hvq| 

 SiO
2
 + 2C + 2Cl

2
 → SiCl

4
 + 2CO 

SiCl
4
 GKwU eY©nxb Zij c`v_©, Gi ùzUbvsK 59 †m| wmwjKb †UUªv‡K¬vivBW Kve©b †UUªv‡K¬vivB‡Wi 

b¨vqB mg‡hvRx †hŠM| Z‡e SiCl
4
 cvwbi mv‡_ Av ©̀ª- we‡køwlZ n‡q wmwjKb nvBWª·vBW I HCl Drcbœ 

K‡i|  

 SiCl
4
 + 4H

2
O → Si(OH)

4
 + 4HCl 

CCl
4
 Gfv‡e Av ©̀ª-we‡køwlZ nq bv| 

Kve©b cigvYyi ewn: ’̄ Í̄i wØZxq Í̄i e‡j G Í̄‡i †Kvb duvKv d AiweUvj †bB (C-1s22s2p2)| ZvB 
Kve©‡bi ewn Í̄‡i A÷K m¤úªmvi‡Yi †Kvb my‡hvM †bB| G Rb¨ cvwbi Aw·‡Rb cigvYyi gy³ †Rvo 
B‡jKUªb‡K ’̄vb †`Iqv Kve©‡bi c‡¶ m¤¢e nqbv| d‡j cvwbi Aby CCl4 Gi Kve©b cigvbyi mv‡_ mwbœ‡ek 
mg‡hvRx eÜb MVb Ki‡Z cv‡i bv e‡j CCl

4
 Av ©̀ª we‡køwlZ nqbv| 

Aci w`‡K wmwjK‡bi B‡jKUªb web¨vm (1s22s22p63s23p23d0) n‡Z †`Lv hvq †h wmwjK‡b k~b¨ 3d 
AiweUvj i‡q‡Q| cvwbi Aw·‡Rb cigvYyi gy³ †Rvo B‡jKUªb wmwjK‡bi Lvwj 3d AiweUv‡ji mv‡_ 
mwbœ‡ek mg‡hvRx eÜb Øviv hy³ n‡q RwUj †hŠM Drcbœ K‡i| GB RwUj †hŠM †_‡K µ‡g µ‡g me  Cl 
cigvYy HCl wn‡m‡e AcmvwiZ nq| 

1g ch©v‡q ỳB AYy cvwb wewµqvq AskMÖnY K‡i ỳB AYy HCl AcmvwiZ K‡i Ges c‡ii ch©v‡q Avevi ỳB 
AYy cvwb wewµqvq Ask wb‡q ỳB AYy HCl AcmvwiZ K‡i P~ovšÍfv‡e Si(OH)

4
 GwmW Drcbœ K‡i| 

Si

Cl Cl

ClCl

+ : O→

Cl Cl

ClCl

Ο: →

H

H

Si

ΟΗ
ΟΗ

ΟΗ ΟΗ

Si

Cl

Cl

ΟΗ

ΟΗ

2+ 2H  O

- 2HCl

- 2HCl

H H

Si O ←

H H

:2

 

hy‡×i mgq a~gªRvj m„wó Kivi Rb¨ SiCl
4
 I NH

3
 GKB mv‡_ wbM©Z Kiv nq| GB cÖwµqvq NH

4
Cl Gi 

mv`v a~uqv Drcbœ n‡q a~gªRv‡ji e¨vwß I MvpZ¡ e„w× K‡i| 
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19.3.3 Kve©b I wmwjK‡bi Zzjbv 
mv „̀k¨t 
(i) B‡jKUªb web¨vmt Kve©b I wmwjKb Df‡qi ewn Í̄‡i PviwU B‡jKUªb i‡q‡Q| 

 C(6) -  1s
2
 2s

2
 2p

2
 

 Si(14)- 1s
2
 2s

2
 2p

6
 3s

2
 3p

2 

 

(ii) Abyiƒc †hŠM MVbt Kve©b I wmwjKb  †gŠjØq m „̀k¨ nvBWªvBW, n¨vjvBW I A·vBW MVb K‡i|  

 †hgb, CH
4
 I SiH

4
,  CCl

4
 I SiCl

4
, CO

2
 I SiO

2
  

 

(iii) A·vB‡Wi cÖK…wZt Dfq †gŠ‡ji A·vBW A¤øagx©|  

 CO
2
 + 2NaOH → Na

2
CO

3
 + H

2
O 

 SiO
2
 + 2NaOH → Na

2
SiO

3
 + H

2
O 

 
‰emv „̀k¨t 
(i) K¨vwU‡bkbt Kve©b K¨vwU‡bkb ag© cÖ`k©b K‡i| wKšÍz Si Gi G ag© mxwgZ| 
(ii) A·vB‡Wi cÖK…wZt mvaviY ZvcgvÎvq CO

2
 M¨vmxq, wKšÍz SiO

2 
KwVb|  

(iii) D”P ZvcgvÎvq Kve©b M‡j bv, wKšÍz wmwjKb M‡j|  
(iv) mgvYyZvt Kve©b †hŠ‡M mgvYyZv †`Lv hvq, wKš—z Si †hŠ‡M mgvYyZv †`Lv hvqv bv|  
 

19.3.4 wmwjK‡bi cÖavb cÖavb e¨envi 
wmwjK‡bi e¨envi eZ©gvb hy‡M LyeB ¸iyZ¡c~Y©| B‡jKUªwbK wk‡í †mwgKÛv±i UªvbwR÷i Ges gvB‡µvwPc 
(microchip) wn‡m‡e wmwjK‡bi GK‡PwUqv e¨envi i‡q‡Q| 
Møvm I wmivwgK wk‡í wmwj‡KU wn‡m‡e wmwjKb e¨eüZ nq| 
wm‡g›U I gU©vi Drcv`‡b wmwj‡KU e¨eüZ nq| wm‡g›U Drcv`‡bi Rb¨ weP~Y© Pybvcv_i I A¨vjywgby 
wmwj‡KU (we‡kl ai‡bi Kv`vgvwU)†K AwaK ZvcgvÎvq DËß K‡i cÖ_‡g wK¬sKvi (Clinker) cÖ Í̄zZ Kiv 
nq, hvi mv‡_ c‡i cwigvY gZ wRcmvg wgwk‡q weP~Y© K‡i gm„b wm‡g›U cvDWvi Drcbœ Kiv nq| 
evsjv‡`‡k eZ©gv‡b A‡bK wm‡g›U d¨vKUix‡ZB Avg`vbxK…Z wK¬sKvi e¨envi K‡i wm‡g›U cÖ Í̄zZ Kiv n‡”Q| 
wewfbœ ai‡bi †KvqvU©R Nwo‡Z wmwjKb ùwU‡Ki eûj e¨envi i‡q‡Q| 
wewfbœ ai‡bi msKi h_v- †d‡iv wmwjKb, wmwjKb-†eªvÄ BZ¨vw` cÖ Í̄zwZ‡Z wmwjKb e¨eüZ nq| 
 
mvims‡¶c 
●  SiCl

4
 Av ©̀ª-we‡køwlZ n‡jI CCl

4
 nqbv| wmwjK‡b duvKv 3d AiweUvj _vKvq cvwbi AYyi Aw·‡Rb 

cigvYyi gy³ †Rvo B‡jKUªb wmwjK‡bi Lvwj 3d AiweUv‡ji mv‡_ mwbœ‡ek mg‡hvRx eÜb Øviv hy³ 
n‡q RwUj †hŠM Drcbœ K‡i| CCl

4
 Gi †ejvq Kve©b Gi duvKv 3d AiweUvj bv _vKvq G ai‡bi 

mwbœ‡ek mg‡hvRx eÜb MwVZ nqbv e‡jB CCl
4
 Av ©̀ª-we‡køwlZ nq bv| 
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cv‡VvËi  g~j¨vqb 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| wmwjKv RvZxq c`v_© n‡”Q- 
 K) Pybvcv_i  
 L) gv‡e©j 
 M) †KvqvU©R  
 N) gwiwPKv 

2| wmwjKb †UUªv †K¬vivBW GKwU 
 K) mg‡hvRx  
 L) Zwor-†hvRx 
 M) mwbœ‡ek mg‡hvRx  
 N) RwUj Avqbhy³ †hŠM 

3| SiCl
4
 Gi Av ©̀ª-we‡kølY N‡U, KviY Si Gi 2p I 3d AiweUv‡ji †fZi kw³i cv_©K¨ 

 K) Lye †ekx  
 L) †Zgb †ekx bq 
 M) mgvb  
 N) 3d Gi †P‡q 2p Gi kw³ †ekx| 

4| wK¬sKvi cÖ Í̄zwZi Rb¨ 
 K) †KvK I A¨vjywgby wmwj‡KU  
 L) †KvK I weP~Y© Pybv cv_i 
 M) weP~Y© Pybvcv_i I evwj  
 N) weP~Y© Pybvcv_i I A¨vjywgby wmwj‡KU †K DËß Kiv nq| 
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cvV 4 Kve©b 
 

D‡Ïk¨ 
G cvV †k‡l 

● Kve©‡bi K‡qKwU ˆewkóg~jK ag© h_v- msKib, eû-eÜb I K¨vwU‡bkb eY©bv Kiv hv‡e| 
● Kve©‡bi A·vBWmg~‡ni ag© eY©bv Kiv hv‡e| 
● Kve©b †UUªv‡K¬vivB‡Wi AvPiY e¨vL¨v Kiv hv‡e| 
● Kve©‡bi eûwea e¨envi eY©bv Kiv hv‡e Ges wkí‡¶‡Î Kve©b †h GKwU g~j¨evb weRviK c`v_© Zv 

e¨vL¨v Kiv hv‡e| 

 
19.4.1 Kve©‡bi K‡qKwU ˆewkóg~jK ag© 

19.4.1.1: msKiY 
Kve©‡bi B‡jKUªb web¨vm wb¤œiƒc: 

 C(6) = 1s22s22p2 

D‡ËwRZ Ae ’̄vq Kve©‡bi B‡jKUªb web¨vm n‡”Q- 

 1s
2
 2s12P

1

x  2p
1

y 2p
1

z  

Ges Gi PviwU msKiY †hvM¨ AiweUvj A_©vr 2s, 2p
x
, 2p

y
 Ges 2p

z
 cÖwZwU‡Z 1wU K‡i B‡jKUªb i‡q‡Q| 

Kve©‡bi wewfbœ †hŠ‡M wZb ai‡bi msKiY †`Lv hvq| h_v- 

i) sp msKiY ; A¨vwmwUwjb AYy‡Z Kve©‡bi sp msKiY nq| 

ii) sp2 msKiY; Bw_wjb AYy‡Z Kve©†bi sp2 msKiY nq| 

iii) sp3 msKiY; wg‡_b AYy‡Z Kve©‡bi sp3 msKib nq| 

 

19.4.1.2: eû eÜb (multiple bonds) 

 Kve©b cigvYymg~n wb‡R‡`i †fZi ev Kve©b cigvYy Ab¨ cigvYyi mv‡_ ỳB ai‡bi eûeÜb MVY Ki‡Z 
cv‡i| 

i) wØ-eÜb: Bw_‡b Kve©b-Kve©b wØeÜb, Kve©b gbA·vB‡W Kve©b-Aw·‡Rb wØ-eÜb i‡q‡Q| 

 

C = C

H

H H

H

C = O

AKgj TJmtj oPjJIéJAc
 

 

Bw_b Kve©b g‡bvA·vBW 
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ii) wÎ-eÜb: B_vBb G Kve©b-Kve©b wÎ-eÜb I wg_vBj mvqvbvB‡W Kve©b-bvB‡Uªv‡Rb wÎ-eÜb i‡q‡Q| 

H - C ≡ C - H

AgJAj

CH - C

H

H

≡N

KogJAu xJ~JjJAc
 

wØ-eÜ‡bi †¶‡Î 1wU wmMgv I 1wU cvB-eÜb _v‡K Avi wÎ-eÜ‡b 1wU wmMgv I 2wU cvB-eÜb _v‡K| 
 

19.4.1.3 K¨vwU‡bkb (Catenation) 
GKB †gŠ‡ji A‡bK¸‡jv cigvYyi ci ci hy³ n‡q wkKj MV‡bi cÖwµqv‡K K¨vwU‡bkb ejv nq| Kve©‡bi 
K¨vwU‡bkb ¸Y Lye cÖej, wmwjK‡biI K¨vwU‡bkb cÖeYZv i‡q‡Q| K¨vwU‡bkb cÖeYZv eÜb-kw³i mv‡_ 
m¤úK©hy³| wb‡Pi mviwY †_‡K Zv ¯úó n‡q DV‡e| 

eÜb eÜb-kw³ 

kJmol
-1
 

gš—e¨ 

C - C 

Si - Si 

Ge - Ge  

Sn - Sn 

348 

222 

167 

155 

eû wkKj MVb K‡i 

Aí msL¨K wkKj MVb K‡i 

K¨vwU‡bkb cÖeYZv †ek Kg 

K¨vwU‡bkb cÖeYZv †bB| 

 

Kve©b K¨vwU‡bk‡bi gva¨‡g wkKj I PµvKvi ev ejq Dfq ai‡bi KvVv‡gv MVb Ki‡Z cv‡i| KvVv‡gv‡Z 
Kve©b-Kve©b GKK, wØeÜb ev wÎ-eÜb _vK‡Z cv‡i| 

C C C C C C

KvTu
 

C

C
C

C

CC

Yâ mJ mu~
 

 

 

19.4.2 Kve©‡bi A·vBW mg~n 
Kve©‡bi ỳÔwU A·vBW:Kve©b g‡bvA·vBW I Kve©b WvBA·vBW| 

B_vBb wg_vBj mvqvbvBW 

wkKj 

Pµ ev ejq 
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19.4.2.1: Kve©b g‡bvA·vBW, CO 

Kve©b g‡bvA·vBW GKwU eY©nxb, ¯̂v`nxb I MÜnxb M¨vm| GwU LyeB welv³| 

Kve©b g‡bvA·vB‡Wi B‡jKUªb MVb KvVv‡gv wb¤œwjwLZfv‡e †`Lv‡bv hvq| Kve©b I Aw·‡R‡bi g‡a¨ ỳB 
†Rvov B‡jKUª‡bi †kqvi N‡U wØeÜb MwVZ nq| AZ:ci Aw·‡Rb Gi gy³ †Rvo B‡jKUªb Kve©b‡K `vb 
K‡i Kve©‡bi mv‡_ mwbœ‡ek eÜb MVb K‡i| 

: C = O :
<

 

 

Kve©b‡K ¯̂í cwigvY Aw·‡Rb mn‡hv‡M `nb Ki‡j ev CO
2
 †K †jvwnZ Zß †Kv‡Ki mvnv‡h¨ weRvwiZ 

Ki‡j Kve©b gb A·vBW, CO Drcbœ nq| 

CO
2
 + C 

∆
 →    2CO 

 

CO
2
gy³ CO cvIqvi Rb¨ Drcbœ CO †K Kw÷K †mvWvi Mvp ª̀e‡bi ga¨ w`‡q cÖevwnZ Kiv nq| 

cix¶vMv‡i †mvwWqvg wg_vb‡q‡Ui mv‡_ Mvp mvjwdDwiK Gwm‡Wi wewµqvi mvnv‡h¨ Kve©b g‡bvA·vBW 
cÖ ‘̄Z Kiv hvq| 

 2HCOONa + H
2
SO

4
 → Na

2
SO

4
 + H

2
O + CO 

Kve©b  g‡bvA·vBW †ek mwµq, Bnv mn‡RB Aw·‡Rb, mvjdvi I n¨v‡jv‡R‡bi mv‡_ wewµqv K‡i, 

 2CO + O
2
 → 2CO

2
 

 CO + S → COS 

GwU wb‡Kj, †Kvevë, Avqib BZ¨vw` avZzi mv‡_ hy³ n‡q DØvqx Kve©bvBj †hŠM MVY K‡i| 

 Ni + 4CO → Ni (CO)
4
 

CO AwZ mn‡RB RvwiZ n‡Z cv‡i e‡j avZz wb¯‹vk‡b weRviK wn‡m‡e eûj e¨eüZ nq| 

 CuO + CO → Cu + CO
2
 

 Fe
2
O
3
 + 3CO → 2Fe + 3CO

2
 

Mvp HCl ev wKDcÖvm †K¬vivBWhy³ A¨v‡gvwbqv ª̀e‡Y AwZ mn‡RB CO †kvwlZ nq| 

 

19.4.2.2 Kve©b WvB A·vBW, CO
2
 

Kve©b WvBA·vBW GKwU eY©nxb I ¯̂v`nxb A¤øag©x M¨vm| 

Rxe-RšÍzi wb:k¦v‡m I ch©vß evqyi Dcw ’̄wZ‡Z †h †Kvb `n‡bi d‡j CO
2
 cvIqv hvq| 
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cix¶vMv‡i mvaviYZ †Kvb Kve©‡b‡Ui mv‡_ jNy HCl Gi wewµqvq CO
2
 cÖ Í̄zZ Kiv nq| 

 CaCO
3
 + 2HCl → CaCl

2
 + H

2
O + CO

2
 

ch©vß Aw·‡R‡b Kve©b ev †h †Kvb Kve©b †hŠM‡K `nb Ki‡j CO
2
 Drcbœ nq| 

 C + O
2
 → CO

2
 

 CH
4
 + 2O

2
 → CO

2
 + 2H

2
O 

Kve©b WvB A·vBW cvwb‡Z ¯̂í gvÎvq ª̀ebxq, ª̀e‡Y H
2
CO

3
 Drcbœ nq hv GKwU g„ ỳ GwmW| H

2
CO

3
 Gi 

R¡jxq ª̀eY †_‡K Kve©‡bU I evBKve©‡bU Avqb cvIqv hvq; 

 H
2
CO

3
 + H

2
O      H

3
O++ HCO

-
3  

 HCO
-
3  + H2

O     H
3
O++ CO

2-
3   

CO
2
 †K Kve©b, wRsK ev †jvnvi Dcw ’̄wZ‡Z DËß Ki‡j weRvwiZ n‡q CO Drcbœ nq| 

 CO
2
 + C → 2CO 

Py‡bi cvwb, Ca(OH)
2
 Gi †fZi w`‡q Kve©b WvBA·vBW M¨vm cwiPvjbv Ki‡j A ª̀eYxq CaCO

3
 Drcbœ 

nq e‡j Py‡bi cvwb †Nvjv‡U nq| 

Ca(OH)
2
 + CO

2
  →   CaCO

3
 

       (A`ªeYxq) 

 

GB wewµqvwU CO
2
 Gi Dcw ’̄wZ wbY©‡qi Rb¨ e¨eüZ nq| AwZwi³ CO

2
 cwiPvjbv Ki‡j Kve©‡bU ª̀eYxq 

evBKve©‡bU cwiYZ nq, d‡j Py‡bi cvwb Avevi ¯̂”Q n‡q hvq| 

 CaCO
3
 + CO

2
+H

2
O → Ca (HCO

3
)
2
 

  (`ªeYxq) 

MvQ-cvjvi cÖe„w×i Rb¨ CO
2
 Acwinvh©| m~h©v‡jv‡Ki Dcw ’̄wZ‡Z Dw™¢‡`i meyR cvZvi Dcv`vb 

†K¬v‡ivwd‡ji mvnv‡h¨ CO
2
 I cvwbi †fZi mv‡jvK- -ms‡k lb wewµqvi mvnv‡h¨ kK©iv Drcbœ nq| 

6CO
2
 + 6H

2
O m~hv©‡jvK 

†K¬v‡ivwdj  
C
6
H
12
O
6
 + 6O

2
 

     kK©iv 

 

Kve©b WvB A·vBW GKwU cÖavb MÖxb nvDR M¨vm| evqygÛ‡j GB M¨v‡mi Mvp‡Z¡i e„w× we‡k¦i Mo DòZv 
e„w×‡K cÖfvweZ Ki‡e e‡j AvksKv Kiv n‡”Q| 

 →
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19.4.3 Kve©b †UUªv †K¬vivBW, CCl
4 
 

Kve©b WvB mvjdvBW I †K¬vwi‡bi wgkªY‡K FeCl
3
 cÖfve‡Ki Dcw ’̄wZ‡Z 300 †m. ZvcgvÎvq DËß Ki‡j 

CCl
4
 Drcbœ nq| 

 CS
2
 + 3Cl

2
 

m† 
0

30

 →
3

FeCl
 CCl

4
 + S

2
Cl

2
 

 CS
2
 + 2S

2
Cl

2 m† 
0

60

 →
3

FeCl
 CCl

4
 + 6S 

CCl
4
 †K ª̀veK wn‡m‡e Ges AwMœ wbe©vcK wn‡m‡e e¨envi Kiv nq| wd«qb cÖ ‘̄wZ‡Z Gi e¨vcK e¨envi 

wQ‡jv| 

 CCl
4
 + 2HF  →

3
SbCl

 CCl
2
F
2
+ 2HCl 

 

I‡Rvb Í̄i aŸs‡k wd«q‡bi fzwgKvi Rb¨ GB †hŠMwUi Drcv`b I e¨envi A‡bK †`‡kB eZ©gv‡b wbwl× Kiv 
n‡q‡Q| 

mvaviY Ae ’̄vq CCl
4
 Av ©̀ª we‡køwlZ nq bv| G m¤ú‡K© 19.3.2 G Av‡jvPbv Kiv n‡q‡Q| 

Z‡e AwZ DËß ÷x‡gi mv‡_ CCl
4
 Av ©̀ª we‡køwlZ nq| 

 CCl
4
 + H

2
O  →

Zvc D”P
 COCl

2
+HCl 

 
19.4.4. Kve©‡bi e¨envi 
Kve©‡bi ỳÔwU iƒc‡f` Av‡Q h_v MÖvdvBU I WvqgÛ (nxiK)| wewfbœ iƒc‡f‡` Kve©‡bi e¨enviI wewfbœ| 
MÖvdvBU DËg we ỳ¨r cwievnx e‡j B‡jK‡UªvW wn‡m‡e e¨eüZ nq| hš¿vsk jyweª‡Kkb (lubrication) Kivi 
Rb¨ Ges Kv`v mn‡hv‡M cywo‡q KvV †cwÝ‡ji mxm ˆZix‡Z MÖvdvBU e¨eüZ nq| 

WvqgÛ ev nxiK fs¸i n‡jI cÖK…wZ‡Z cÖvß c`v_©mg~‡ni g‡a¨ Ab¨Zg KwVbZg| WvqgÛ DËg Zvc-
cwievnx n‡jI we ỳ¨r-Acwievnx| nxiK GKwU g~j¨evb iZœ, `vgx AjsKvi cÖ Í̄zwZ‡Z Gi D‡jøL‡hvM¨ 
e¨envi i‡q‡Q| Kg `vgx nxiK hv AjsKv‡i e¨envi Kiv hvqbv †m¸‡jv KuvP KvUvi Kv‡R, k³ e Í̄z gm„b 
Kivi Rb¨, KwVb wkjv RvZxq c`v_© wQ ª̀ Kivi h‡š¿ (drill) Ges kvb †`Iqvi cv_i wn‡m‡e e¨eüZ nq| 

Kqjv, †KvK, Pvi‡Kvj BZ¨vw` AwbqZvKvi Kve©b| Pvi‡Kv‡ji M¨vm cwi‡kvl‡bi ¶gZv _vKvq welv³ 
M¨vm cwi‡kvl‡bi Rb¨ wbwg©Z M¨vm cÖwZ‡ivaK gy‡Lv‡m Pvi‡Kvj e¨eüZ nq| Kve©‡bi weRvib ¶gZv †ek 
D‡jøL‡hvM¨| mwµqZv †kªYx‡Z A¨vjywgwbqv‡gi wb‡Pi A‡bK avZzi A·vBW †_‡K weRvi‡bi gva¨‡g avZz 
wb®‹vk‡bi Rb¨ †KvK e¨eüZ nq| evZ¨vPyjøx‡Z Avqib A·vBW‡K †Kv‡Ki mvnv‡h¨ weRvwiZ K‡i †jvnv 
Drcv`b cÖwµqvi K_v cÖvq mK‡jiB Rvbv| Kve©‡bi GKwU iƒc fzmv Kqjv (lamp black)| g~ ª̀Y-Kvwj Ges 
Kv‡jv I a~mi is cÖ Í̄zwZ‡Z Gi cÖPyi e¨envi i‡q‡Q| 

 
 
 

Abv`ª© Ae¯’v 

wd«qb 
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mvims‡¶c 
● GKB †gŠ‡ji A‡bK¸‡jv cigvYyi ci ci hy³ n‡q wkKj MV‡bi cÖwµqv‡K K¨vwU‡bkb ejv nq| 

Kve©‡bi K¨vwU‡bkb ¸Y †ek cÖej| K¨vwU‡bkb cÖeYZv †gŠ‡ji ỳÔwU cigvYyi ga¨Kvi eÜb-kw³i 
mv‡_ m¤úK©hy³| Kve©b K¨vwU‡bk‡bi gva¨‡g wkKj I PµvKvi ev ejq Dfq ai‡bi KvVv‡gv MVb 
Ki‡Z cv‡i| 

●   CO AwZ mn‡RB RvwiZ n‡Z cv‡i e‡j weRviK wn‡m‡e avZz wb®‹vk‡b eûj e¨eüZ nq| 
●  m~h©v‡jv‡Ki Dcw ’̄wZ‡Z Dw™¢‡`i meyR cvZvi Dcv`vb †K¬v‡ivwd‡ji mvnv‡h¨ CO

2
 I cvwbi †fZi 

mv‡jvK-ms‡kølY wewµqvq kK©iv Drcbœ nq| 

 
cv‡VvËi g~j¨vqb 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| wb‡Pi †Kvb †hŠ‡M Kve©b-Kve©b wÎ-eÜb i‡q‡Q| 
 K) wg_vBj mvqvbvBW  
 L) Kve©b WvB mvjdvBW 
 M) B_vBb  
 N) †ebwRb 

2| C - C eÜb kw³ 

 K) 170 KJ mol-1  

 L) 225 Kjmol-1 

 M) 348 KJmol-1  

 N) 448 kJ mol-1 

3| CO
2
  I cvwb myh©v‡jv‡Ki Dcw ’̄wZ‡Z Dw™¢‡`i meyR cvZvi †K¬v‡ivwd‡ji mvnv‡h¨ mv‡jvK ms‡køwlZ 

n‡q Drcbœ K‡i- 
 K) Avwgl  
 L) wjIwgbvm 
 M) Kv‡e©vnvB‡WªU  
 N) kK©iv 

4| hš¿vsk jyweª‡Kkb Kivi Rb¨ 
 K) nxiK  
 L) MÖvdvBU 
 M) †KvK  
 N) Pvi‡Kvj e¨eüZ nq 
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cvV 5 Møvm I wmivwgK wk‡í wmwj‡KU 
 
 

D‡Ïk¨ 
G cvV †k‡l 

● wmwj‡KU Avq‡bi wewfbœ KvVv‡gv eY©bv Kiv hv‡e 

● Møvm I wmivwgK wk‡í wmwj‡K‡Ui ¸iyZ¡ eY©bv Kiv hv‡e| 

 

19.5.1 wmwj‡KU Avq‡bi wewfbœ KvVv‡gv 
wewfbœ wmwj‡K‡Ui MVb wewfbœ ai‡bi| GLv‡b G‡`i weeiY †`qv n‡jv| 

i) AwjfvBb, Mg
2
SiO

4
 G [SiO

4
]
4- PZz Í̄jK Mg

2+ Avq‡bi gva¨‡g hy³ _v‡K| 

 
 

ii) Si
2
O
7

6- G cÖwZwU SiO
4
 PZz Í̄j‡Ki †Kv‡Yi gva¨‡g hy³ n‡q wb‡Pi KvVv‡gv †`q| 

 
 

iii) SiO
4
 PZz Í̄j‡Ki wZbwU ev QqwU wg‡j GKwU PvwµK wkKj MVb Ki‡Z cv‡i|  
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iv) (SiO
3
)
2n-
n   A¨vbvq‡b A‡bK¸‡jv SiO

4
 PZz Í̄jK †Kv‡Yi gva¨‡g (Aw·‡R‡bi gva¨‡g) h~³ n‡q †Lvjv 

wkKj MVb K‡i| 

 

GQvovI Wej wkKj I  cÖmvwiZ Wej wkK‡ji mshyw³i gva¨‡g cvZ MwVZ n‡Z cv‡i| 

 

19.5.2 Møvm wk‡í wmwj‡K‡Ui ¸iyZ¡ 
KuvP n‡”Q wmwj‡K‡Ui RwUj wgkªY, e Í̄zZ c‡¶ AwZkxZj (super cooled) Zij| KuvP Lye ¯̂”Q I f½yi| 

†mvwWqvg wmwj‡K‡Ui mv‡_ wewfbœ avZzi wmwj‡KU wgwk‡q cÖ_‡g D”P ZvcgvÎvq Mjv‡bv nq, c‡i GB 
weMwjZ c`v_©‡K ax‡i ax‡i kxZj Ki‡j KuvP Drcbœ nq, KuvP wewfbœ ai‡bi n‡Z cv‡i| h_v- 

i) †mvWv ev bgbxq KuvP: GB ai‡bi Kuv‡P Na I Ca wmwj‡KU _v‡K| †mvWv KuvP n‡”Q- 

 Na
2
O.CaO.xSiO

2
 

GB ai‡bi KuvP mvaviY Kv‡Ri Rb¨ e¨eüZ nq| 

ii) †jW KuvP: †mvWv Kuv‡Pi CaO †K PbO w`‡q cÖwZ ’̄vwcZ Ki‡j †h KuvP Drcbœ nq Zv‡K †jW ev wd¬›U 
(Flint) KuvP ejv nq| GB ai‡bi KuvP Pkgvi †jÝ I ùwUK KuvP (Crystal glass) ˆZix‡Z e¨eüZ nq| 

iii) cvB‡i· I Ò†RjvÓ KuvP: †evib A·vBW, B
2
O
3
 wgwkªZ KuvP †ev‡iv wmwj‡KU KuvP bv‡g cwiwPZ| GB 

ai‡bi KuvP †_‡KB cvB‡i· I Ô†Rjv' KuvP cÖ Í̄zZ nq| cvB‡i· ev †Rjv KuvP D”P Zvcmn Ges Giv 
ivmvqwbK ª̀e¨vw`i mv‡_ mn‡R wewµqv K‡ibv| cix¶vMv‡i wewfbœ Kuv‡Pi hš¿vw` cÖ Í̄zwZ‡Z G ai‡bi KuvPB 
g~jZ e¨eüZ nq| 

iv) isMxb KuvP: wewfbœ avZe A·vBW KuvP ˆZixi Dcv`vbmg~‡ni mv‡_ ¯̂ígvÎvq wgwkªZ K‡i wewfbœ e‡Y©i 
KuvP cÖ Í̄zZ Kiv hvq| †divm A·vBW e¨envi K‡i meyR e‡Y©i KuvP Avi †dwiK A·vBW e¨envi K‡i njy` 
e‡Y©i KuvP cÖ Í̄zZ Kiv nq| †Kvevë A·vBW e¨envi Ki‡j Mvp bxj e‡Y©i KuvP cvIqv hvq| GB ai‡bi 
iOxb KuvP wewfbœ bK&kv I m¾vi Kv‡R e¨eüZ nq| Avgv‡`i ˆ`bw›`b Rxe‡b Kuv‡Pi ˆZix wRwblcÎ †ek 
cÖ‡qvRbxq| 

 

19.5.3 wmivwgK wk‡í wmwj‡K‡Ui ¸iyZ¡ 
Avgiv ˆ`bw›`b cÖ‡qvR‡b cÖvqkB gvwU I wPbvgvwUi ˆZix wRwblcÎ e¨envi K‡i _vwK| Kv`vgvwU (Clay) 
cÖK…Z c‡¶ A¨vjywg‡bv wmwj‡KU| Gi cøvw÷‡Ki gZ ¸Y i‡q‡Q Ges DËß Ki‡j cvwb AcmvwiZ n‡q k³ 
I fs¸i nq| Kv`vgvwUi GB ¸‡Yi Rb¨B G‡K wmivwgK ev g„r wk‡í e¨envi Kiv nq| 
†KIwjbvBU (Kaolinite) GKwU we‡kl ai‡Yi Kv`vgvwU, Gi AvYweK ms‡KZ Al

4
Si
4
O
10
(OH)

8
| ivbœvi 

nuvwocvwZj, cvwbi Kjmx I Ab¨vb¨ cvÎvw`i cÖ Í̄zwZ‡Z †KIwjbvB‡Ui eûj e¨envi i‡q‡Q| 
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wewfbœ ai‡bi Kv`vgvwU w`‡q M„n ’̄vjxi cÖ‡qvRbxq wRwblcÎ ˆZixi wkíB wmivwgK ev g„rwkí bv‡g 
cwiwPZ| evsjv‡`‡ki wmivwgK (ceramic) wkí B‡Zvg‡a¨B AvšÍR©vwZK ch©v‡q L¨vwZ jvf K‡i‡Q| gbœy 
wmivwgK, †esMj dvBj wmivwgK&mmn Ab¨vb¨ cÖwZôv‡bi ˆZix wRwblcÎ we‡k¦i wewfbœ †`‡k cwiwPZ| 
Pxbv gvwUI GK ai‡bi A¨vjywgwbqvg wmwj‡KU| Pxbv gvwUi ˆZix wRwblcÎI M„n ’̄vjxi Kv‡R Lye cÖPwjZ 
wQ‡jv| e Í̄zZ wmivwgK RvwZq wRwblcÎ¸‡jv GLb PxbvgvwUi ˆZix wRwblc‡Îi e¨nvi Kwg‡q Avb‡Q| 
†KIwjbvBU ev †KIwj‡bi mvnv‡h¨ wmivwgK ª̀e¨vw` cÖ Í̄zZ Kivi mgq Avqib wmwj‡KU e¨envi Ki‡j jvj 
iO Drcbœ nq| G me c`v‡_©i PvKwPK¨ I gm„bZvi Rb¨ †dìùvi, wmwjKv I †iW A·vBW mn‡hv‡M 
†cvov‡bv nq| wewfbœ avZe A·vBW e¨envi K‡i ˆZix wRwblc‡Î wewfbœ e‡Y©i mgvnvi Kiv hvq| 
wmwj‡KU e¨ZxZ wmivwgK wk‡íi KíbvB Kiv hvq bv| wRIjvBU GK we‡kl ai‡bi wmwj‡KU hv cvwbi 
LiZv ~̀ixKi‡b K¨vUvqb wewbgqKvix wn‡m‡e e¨eüZ nq| 
 
mvims‡¶c 

● wmwj‡K‡Ui wewfbœ MV‡bi GKK n‡”Q SiO
4-
4   PZz Í̄jK| GB PZz Í̄jK wewfbœ fv‡e hy³ n‡q wewfbœ 

ai‡bi KvVv‡gv ˆZix K‡i| 
●  †mvwWqvg wmwj‡K‡Ui mv‡_ wewfbœ avZzi wmwj‡KU wgwk‡q cÖ_‡g D”P ZvcgvÎvq weMwjZ K‡i c‡i 

ax‡i ax‡i kxZj Ki‡j KuvP Drcbœ nq| 
●  Kv`vgvwU n‡”Q A¨vjywg‡bv wmwj‡KU| Gi cøvw÷‡Ki gZ ¸Y i‡q‡Q Ges DËß Ki‡j cvwb AcmvwiZ 

n‡q k³ I f½yi nq| GB we‡kl¸‡Yi Rb¨B G‡K wmivwgK wk‡í e¨envi Kiv nq| 

 

cv‡VvËi  g~j¨vqb 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii c‡k wUK wPý (√) w`b| 

1| (SiO
3
)
2n-
n   A¨vbvq‡b A‡bK¸‡jv SiO

4
 PZz Í̄jK †Kv‡Yi gva¨‡g hy³ n‡q †h wkKj MVb K‡i Zv- 

 K) †Lvjv L) PvwµK 
 M) eµ N) cvZ 
2| †mvWv Kuv‡Pi mshyw³ 
 K) Na

2
O.CaO.xSiO

2
 L) Na

2
O.PbO.xSiO

2
 

 M) NaAlSiO
4
.3H

2
O N) Al

4
Si
4
O
10
(OH)

8
 

3| †ev‡iv wmwj‡KU Møv‡m wgwkªZ _v‡K 
 K) PbO L) Na

2
O 

 M) B
2
O
3
 N) Al

2
O
3
 

4| wmivwgK ª̀e¨vw` cÖ Í̄zwZi mgq jvj iO †`Iqvi Rb¨ e¨eüZ nq 
 K) †dìvùvi L) Avqib wmwj‡KU 
 M) wmwjKv N) †divm A·vBW 
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cvV 6 †jW 
 
D‡Ïk¨ 
G cvV †k‡l 

● †jW-Gi wk‡ívrcv`b eY©bv Ki‡Z cvi‡eb| 

● +4 RviY Ae ’̄vq †jW RviK wn‡m‡e wKfv‡e KvR K‡i e¨vL¨v Ki‡Z cvi‡eb| 

● †jW-Gi A·vBW ev nvBWª·vB‡Wi A¤ø-¶viKxq ag© eY©bv Ki‡Z cvi‡eb| 

● †jW-Gi cÖavb cÖavb e¨envi eY©bv Ki‡Z cvi‡eb| 

● †jW cwi‡e‡ki Ab¨Zg ~̀lK- e¨vL¨v Ki‡Z cvi‡eb| 

 

19.6.1 †jW-Gi wk‡ívrcv`b 
†j‡Wi cÖavb AvKwiK M¨v‡jbv, PbS| M¨v‡jbv †_‡K †j‡Wi wk‡ívrcv`‡bi A‡bK¸‡jv c×wZ i‡q‡Q| 
h_v- 

i) Kve©b weRviY c×wZ 

ii) evqy weRviY c×wZ BZ¨vw`| 

GLv‡b Kve©b weRviY c×wZ m¤ú‡K© Av‡jvPbv Kiv n‡jv| 

 
Kve©b weRviY c×wZ 

cÖ_‡g †jW AvKwiK‡K weP~Y© Kiv nq| M¨v‡jbvq mvaviYZ: 6-8% †jW _v‡K| weP~Y© AvKwiK‡K †dbv 
fvmgvb c×wZ‡Z MvpxKiY K‡i 50-70% †jW mg„× Kiv nq| 

wePyY©©©x I MvpxK…Z M¨v‡jbv, PbS †K evqy cÖev‡n ZvcRvwiZ K‡i PbO G cwiYZ Kiv nq| AvKwi‡Ki mv‡_ 
Ac ª̀e¨ wnmv‡e SiO2 _v‡K G Rb¨ PbS Gi mv‡_ Pyb, CaO wgwkªZ K‡i ZvcRviY Kiv nh, hv‡Z PbS 
RvwiZ n‡q PbSO

4
 I PbSiO

3
 G cwiYZ n‡Z bv cv‡i| hw` wKQy cwigvY PbSiO

3
 Drcbœ nq, Z‡e Zv 

CaO Gi mv‡_ wewµqv K‡i PbO G cwiewZ©Z nq| 

 2PbS + 3O
2
 → 2PbO + 2SO

2
 

 PbSiO
3
 + CaO → PbO + CaSiO

3
 

Gici cÖvß PbO Gi mv‡_ weRviK †KvK I weMvjK Pyb wgwkªZ K‡i evZ©¨v Pyjøx‡Z (Blast furnace) evqy 
cÖev‡n DËß Kiv nq| PbO weRvwiZ n‡q †j‡W cwiYZ nq| 

 PbO + C → Pb + CO 

 PbO + CO → Pb + CO
2
 

Drcbœ †jW weMwjZ Ae ’̄vq evZ¨v Pyjøxi Zj‡`‡k Rgv nq Ges wbM©g b‡ji gva¨‡g †ei Kiv nq| 
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GB fv‡e cÖvß †j‡Wi mv‡_ Cu, Sb, As, Bi, Au, Ag BZ¨vw` ¯̂í cwigv‡b Ac ª̀e¨ iƒ‡c wgwkªZ _vK‡Z 
cv‡i| Zwor we‡kvab c×wZ‡Z Aweï× †jW †_‡K weï× †jW cvIqv hvq| 

Zwor we‡kva‡bi Av‡M †jW †_‡K cvK© ev c¨vwUbk‡bi c×wZi gva¨‡g wmjfvi AcmviY Kiv nq| †e‡Ui 
Zwor we‡kølY c×wZ‡Z wmjfvi gy³ †j‡Wi †gvUv cvZ‡K A¨v‡bvW Avi weï× †j‡Wi miy cvZ‡K K¨v‡_vW 
Ges †jW †n·v‡d¬v‡iv wmwj‡KU, PbSiF

6
 I 10% †n·v‡d¬v‡iv wmwjwmK Gwm‡Wi wgkªY‡K Zwor-we‡køl¨ 

(elactrolyte) wn‡m‡e e¨envi K‡i we ỳ¨r cÖevwnZ Ki‡j K¨v‡_v‡W µ‡g µ‡g weï× †jW Rgv n‡Z _v‡K| 

 
19.6.2 Pb4+ RviY Ae¯’vq †jW kw³kvjx RviK 
†j‡Wi RviY msL¨v ỳwU A_©vr 4+ Ges 2+| †j‡Wi †¶‡Î 4+ Rvib msL¨vi Zzjbvq 2+ Rvib msL¨v 
AwaKZi w ’̄wZkxj| 2wU B‡jKUªb MÖnY K‡i †jW 4+ RviY Ae ’̄v †_‡K mn‡RB w ’̄wZkxj 2+ RviY 
Ae ’̄vq cwiewZ©Z n‡Z cv‡i e‡j 4+ RviY Ae ’̄vq †jW GKwU kw³kvjx RviK| 

PbO
2
 Av‡jvi Dcw ’̄wZ‡Z ev mvgvb¨ DËß Ki‡jB weRvwiZ n‡q PbO G cwiYZ nq| 

 2PbO
2
 → 2PbO + O

2
 

Mvp HCl Gi mv‡_ PbO
2
 Gi wewµqvq PbCl

2
 Drcbœ nq| GB wewµqvqI PbO

2
 RviK wn‡m‡e KvR K‡i| 

 PbO
2
 + 4HCl → PbCl

2
 + 2H

2
O + Cl

2
 

Z‡e kxZj Ae ’̄vq HCl Gi mv‡_ wewµqvq RviY Ae ’̄vi †Kvb cwieZ©b nq bv| 

PbO
2
 + 4HCl  →

      
 PbCl

4
 + 2H

2
O 

SO
2
-Gi mv‡_ wewµqvqI PbO

2
 kw³kvjx RviK wn‡m‡e KvR K‡i, 

 PbO
2
 + SO

2
 → PbSO

4
 

 
19.6.3 †jW A·vBW I nvBWª·vBW 
19.6.3.1 †jW A·vBW: †j‡Wi cuvPwU A·vBW Av‡Q| 

 i)  †jW g‡bvA·vBW, PbO  
 ii) †jW-WvB A·vBW, PbO

2
 

 iii) †iW †jW,  Pb
3
O
4
 

 iv) †jW mveA·vBW Pb
2
O 

 v) WvB †jW UªvB A·vBW, Pb
2
O
3
 

 

i) †jW g‡bv A·vBW: GwU wj_vR© (Litharge) bv‡g cwiwPZ| 

 Pb ev PbS †K evqycÖev‡n DËß Ki‡j PbO Drcbœ nq| 

 2Pb + O
2
 → 2PbO 

kxZj 
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†jW A·vBW Dfag©x A·vBW| GwU Gwm‡W ª̀exf‚Z n‡q 2+ RviY Ae ’̄vi jeY Drcbœ K‡i| 

 PbO + 2HNO
3
 → Pb(NO

3
)
2
 + H

2
O 

Ab¨w`‡K ¶vi ª̀e‡Yi mv‡_ wewµqv K‡i cøv¤̂vBU †kªYxi jeY Drcbœ K‡i| 

 PbO + NaOH → Na2PbO2
+H2O 

 †jW A·vBW is wn‡m‡e, cv‡Îi Dci cÖ‡jc w`‡Z, KuvP I †j‡Wi wewfbœ †hŠM cÖ Í̄zwZ‡Z e¨eüZ nq| 

 
ii) †jW WvB A·vBW : †iW †jW I bvBwUªK Gwm‡Wi wewµqvq †jW WvB A·vBW Drcbœ nq, hv †jW 
cviA·vBW bv‡gI cwiwPZ| 

 Pb
3
O
4
 + 4HNO

3
 → PbO

2
 + 2Pb(NO

3
)
2
 + 2H

2
O 

PbO
2
 Dfag©x mycvi A·vB‡Wi b¨vq AvPiY K‡i| GwU A¤ø I ¶vi Dfq ag©x AvPiY K‡i| 

PbO
2
 Dò I Mvp ¶vi ª̀e‡Yi mv‡_ wewµqv K‡i cøv‡¤̂U Drcbœ K‡i 

 PbO
2
+2NaOH → Na

2
PbO3+H2

O 

PbO
2
 kxZj I Mvp HCl Gi mv‡_ wewµqv K‡i †jW (iv) †K¬vivBW Drcbœ K‡i| 

 PbO
2
 + 4HCl → PbCl

4
 + 2H

2
O 

Z‡e Dò I Mvp HCl Gi mv‡_ wewµqvq Pb(II) †K¬vivBW Drcbœ nq| GB wewµqvq PbO
2
 RviK wn‡m‡e 

KvR K‡i| 

 PbO
2
 + 4HCl (Dò I Mvp) → PbCl

2
 + Cl

2
 + 2H

2
O 

†jW WvB A·vBW kw³kvjx RviK wn‡m‡e wewfbœ wewµqvq Ges w`qvkjvB wk‡í e¨eüZ nq| †jW mÂqK 
e¨vUvixi A¨v‡bvW wn‡m‡eI Gi e¨envi i‡q‡Q| 

 
19.6.3.2 †jW nvBWª·vBW: †jW (II) je‡bi ª̀e‡Y A¨vjKvwj ª̀eY †hvM Ki‡j †jW nvBWª·vB‡Wi 
Aa:†¶c cvIqv hvq| 

 Pb(NO
3
)
2
 + 2NaOH → Pb(OH)

2
 + 2NaNO

3
 

Pb(OH)
2
 AwZwi³ A¨vjKvwj ev ¶vi ª̀e‡Y ª̀exf‚Z nq| 

 Pb(OH)
2
 + 2NaOH → Na

2
PbO2+H2O 

 †jW nvBWª·vBW‡K DËß Ki‡j PbO cvIqv hvq| 

 Pb(OH)
2 

∆
 →   PbO + H

2
O 

†jW nvBWª·vBW Dfag©x AvPiY K‡i| 
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19.6.4 †j‡Wi e¨envi 

†j‡Wi MjbvsK †ek Kg (3270 †m:) I ¶q †ivax e‡j Gi e¨vcK cÖPjb i‡q‡Q| 

mÂqx Zwor †Kv‡li ZworØvi wn‡m‡e †jW e¨eüZ nq| ˆe ỳ¨wZK Zv‡ii AveiK wn‡m‡e, mvjwdDwiK 
GwmW cÖ Í̄zwZ‡Z, †jW cÖ‡Kvó ˆZix‡Z, †jW †Mvjv ˆZix‡Z Avi mv`v-†jWmn wewfbœ evwb©k cÖ Í̄zwZ‡Z †jW 
†ek e¨eüZ nq| 

wewfbœ msKi avZz h_v- 

UvBc avZz (82%Pb, 15%Sb I 3%Sn), SvjvB avZz (50% Pb I 50% Sn) Ges wcDUvi (20% Pb I 
80% Sn) cÖ Í̄zwZ‡Z †j‡Wi D‡jøL‡hvM¨ e¨envi nq| 

†jW †hŠM †UUªvB_vBj †jW Mvoxi Gw›U bwKs (anti Knocking) ¸Yv¸b evov‡bvi Rb¨ †c‡Uªv‡ji mv‡_ hy³ 
Kiv nq| Z‡e †jW †_‡K cwi‡ek ỳl‡Yi Rb¨ c„w_exi eû †`‡kB †c‡Uªv‡j GB †hŠMwUi e¨envi ax‡i ax‡i 
eÜ K‡i †`qv n‡”Q| 

 

19.6.5 cwi‡ek `~l‡b †jW 
†j‡Wi gva¨‡g cwi‡ek ~̀l‡bi cÖavb Drm Avgv‡`i †`‡k †gvUi hvb| †c‡Uªv‡ji mv‡_ wgwkªZ †UUªv B_vBj 
†jW †_‡K wewfbœ †jW n¨vjvBW I †j‡Wi m~¶ KYv Drcbœ n‡q evqygÛ‡j wg‡k| 

k¦v‡mi mv‡_ ~̀wlZ evqy †_‡K †jW gvbe †`‡n cÖ‡ek Kivi ci 70-90% †jW nv‡o mwÂZ nq| Gi evKx 
As‡ki †ekxi fvM KwjRvq I Aí Ask g~Îvk‡q Rgv nq| †jW mÂ‡qi d‡j i³ mÂvjb, œ̄vqyZš¿ I 
g~Îvk‡qi ¶wZ nq| G QvovI †jW mÂ‡qi d‡j cÖRbb cÖwµqv euvavMÖ ’̄ nq, cvK ’̄jxi wewfbœ †ivM I 
ü`‡ivM n‡Z cv‡i| †jW ~̀l‡b me‡P‡q ¶wZMÖ ’̄ nIqvi m¤¢vebv _v‡K wkï‡`i| wKQy wKQy M‡elYvq †`Lv 
†M‡Q †h me wkïi ỳa- ùv‡Z †jW mÂ‡qi cwigvY †ekx I‡`i AvPi‡Y A¯̂vfvweKZv, eyw×gËvi KgwZ Ges 
gvbwmK fvimvg¨ bó nIqvi †ek m¤¢vebv i‡q‡Q| gwnjv‡`i †`‡n AwaK gvÎvq †jW mÂ‡qi d‡j Mf©ve ’̄v 
I De©iZvi Dci ¶wZKi cÖfve co‡Z cv‡i| WHO KZ©„K evZv‡m †j‡Wi Dcw ’̄wZi me©vwaK gvÎv 50 
†b‡bvMÖvg wba©vib Kiv n‡q‡Q| XvKvi evZv‡m †j‡Wi cwigvY gv‡S gv‡S 470 †b‡bvMÖvg D‡V e‡j wi‡cvU© 
cvIqv †M‡Q| 

 

mvims‡¶c 

● †j‡Wi cÖavb AvKwiK M¨v‡jbv, PbS †_‡K weRviY c×wZi gva¨‡g †j‡Wi wk‡ívrcv`b Kiv nq| 

●  †jW 4+ RviY Ae ’̄v †_‡K ỳÔwU B‡jKUªb MÖnY K‡i mn‡RB 2+ Rvib Ae ’̄v cÖvß n‡Z cv‡i e‡j 
kw³kvjx RviK wn‡m‡e †jW (IV) †hŠM KvR K‡i| 

●  †j‡Wi A·vBW I nvBWª·vB‡Wi Dfag©x A_©vr A¤ø-¶viKxq ¸Y i‡q‡Q| 

●  Mvoxi †cUª‡ji mv‡_ wgkv‡bv †UUªvB_vBj †jW cwi‡ek ~̀l‡b †ek f‚wgKv ivL‡Q| 
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cv‡VvËi  g~j¨vqb 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| Kve©b weRviY c×wZ‡Z M¨v‡jbvi mv‡_ CaO wgwkªZ K‡i ZvcRvib Kiv nq, hv‡Z 
 K) PbO Drcbœ bv n‡Z cv‡i|  
 L) PbCl

2
 Drcbœ bv n‡Z cv‡i| 

 M) PbSO
4
 Drcbœ bv n‡Z cv‡i|  

 N) Pb
2
O
3  

Drcbœ bv n‡Z cv‡i| 

2| †jW  
 (K) +2 RviY Ae ’̄vq kw³kvjx RviK| 
 (L) +3 RviY Ae ’̄vq kw³kvjx RviK| 
 (M) +1 RviY Ae ’̄vq kw³kvjx RviK| 
 (N) +4 RviY Ae ’̄vq kw³kvjx RviK| 

3| PbO
2
 

 K) Dò I Mvp ¶vi ª̀e‡Yi mv‡_ wewµqv K‡i cøv‡¤̂U Drcbœ K‡i|  
 L) Dò I jNy ¶vi ª̀e‡Yi mv‡_ wewµqv K‡i cøv‡¤̂U Drcbœ K‡i| 
 M) kxZj I Mvp ¶vi ª̀e‡Yi mv‡_ wewµqv K‡i cøv‡¤̂U Drcbœ K‡i|  
 N) kxZj I jNy ¶vi ª̀e‡Yi mv‡_ wewµqv K‡i cøv‡¤̂U Drcbœ K‡i| 

4| SvjvB avZz‡Z 
 K) 70%Pb I 30% Sn  
 L) 50% Pb I 50% Sn 
 M) 40%Pb I 60% Sn  
 N) 20% Pb I 80% Sn _v‡K| 
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cvV 7 B‡jKUªwbK wk‡í wmwjKb I Rv‡g©wbqvg 
 

D‡Ïk¨ 
GB cv‡Vi †k‡l- 

● Rv‡g©wbqv‡gi ¸Yv¸b eY©bv Kiv hv‡e| 
● B‡jKUªwbK wk‡í wmwjKb I Rv‡g©wbqv‡gi ¸iyZ¡ e¨vL¨v Kiv hv‡e| 

 

19.7.1 Rv‡g©wbqvg 
AZ¨šÍ ¯̂í gvÎvq Rv‡g©wbqvg wewfbœ AvKwiK I Kqjvi mv‡_ cvIqv hvq| wmjfvi AvKwiK AvwM©‡mvWvBU, 
Ag

4
SeS

4
 Gi mv‡_I Rv‡g©wbqvg ¯̂í gvÎvq cvIqv hvq| 

GeO
2
 †K †KvK I nvB‡Wªv‡Rb mn‡hv‡M weRvwiZ Ki‡j Ge cvIqv hvq| 

 GeO
2
 + C → Ge + CO

2
 

Rv‡g©wbqvg a~mi-mv`v e‡Y©i JR¡j¨ wewkó c`v_©| evZv‡mi mv‡_ †Kvb wewµqv K‡ibv e‡j Ge evqy‡Z 
†d‡j ivL‡jI Gi JR¡j¨ webó nq bv| 

Rv‡g©wbqv‡gi mv‡_ nvB‡Wªv‡K¬vwiK Gwm‡Wi †Kvb wewµqv nq bv| gy ỳ ev jNy H
2
SO

4
 Gi mv‡_I Gi †Kvb 

wewµqv N‡Ubv| Mvp bvBwUªK GwmW ev A¨vKz¨qv‡iwRqvi mv‡_ Rv‡g©wbqvg wewµqv K‡i| 

 Ge + 4HNO
3
 + 6HCl → H

2
GeCl

6
 + 4NO

2
 + 4H

2
O 

D”P ZvcgvÎvq Mvp ¶vi ª̀e‡Yi mv‡_ Rv‡g©wbqvg wewµqv K‡i Rv‡g©‡bU (IV) jeY MVb K‡i| 

 Ge + 2NaOH + 4H
2
O

∆
 →   Na

2
Ge(OH)

6
 + 2H

2
O 

Ge
2+
 I Ge4+ GB Dfq ai‡bi †hŠMB cvIqv hvq| Ge2+ †K mn‡RB Ge4+ G RvwiZ Kiv hvq ev 

weRvwiZ K‡i Ge cvIqv hvq| 

GeO Ges GeO
2
, Rv‡g©wbqv‡gi G ỳÔwU A·vBW Av‡Q| GeO

2
 wmwjKb WvBA·vBW, SiO

2
 Gi gZ 

kw³kvjx A¤øag©x bq| ¶vi ª̀e‡Y ª̀exf‚Z n‡q GeO
2
 Rv‡g©‡bU Drcbœ K‡i; Rv‡g©‡b‡Ui MVb wmwj‡K‡Ui 

b¨vqB RwUj| GB A·vBW Gwm‡W A ª̀ebxq| GeO Gi my®úó A¤øag© i‡q‡Q| 

 

19.7.2 B‡jKUªwbK wk‡í wmwjKb I Rv‡g©wbqv‡gi ¸iyZ¡ 

19.7.2.1 B‡jKUªwbK wk‡í wmwjK‡bi ¸iyZ¡ 
AvaywbK we‡k¦ B‡jKUªwbK wk‡íi ¸iyZ¡ DË‡ivËi e„w× cv‡”Q Avi GKB mv‡_ e„w× cv‡”Q wmwjK‡bi ¸iZ¡| 
Aa©cwievnx wn‡m‡e wmwjK‡bi e¨envi LyeB e¨vcK| Kw¤úDUv‡ii cÖavb Ask gvB‡µvwPc&m 
(microchips)| AwZ weï× wmwjKb ùwU‡Ki mvnv‡h¨ gvB‡µv wPc&m ˆZix Kiv nq| 
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AwZweï× wmwjKb ùwUK ˆZixi Rb¨ cÖ_‡g SiO
2
 I †K¬vwi‡bi wewµqvq SiCl

4
 Drcbœ Kiv nq| 

 SiO
2
 + 4HCl → SiCl

4
 + 2H

2
O 

GB SiCl
4
 †K AvswkK cvZ‡bi gva¨‡g weï× Kivi ci AwZweï× wRsK ev g¨vM‡bwkqv‡gi mvnv‡h¨ 

weRvwiZ K‡i wmwjKb Drcbœ Kiv nq| 

 SiCl
4
 + 2Zn → Si + 2ZnCl

2
 

wmwjKb‡K AwZweï× Kiv nq †Rvb-weïw×Kib (Zone-refining) c×wZ‡Z| GB cÖwµqvq cÖvß AwZ weï× 
wmwjKb ùwUKB gvB‡µvwPc&m ˆZix‡Z e¨eüZ nq| 

 

19.7.2.2 B‡jKUªwbK wk‡í Rv‡g©wbqv‡gi ¸iyZ¡ 
Rv‡g©wbqvg GKwU Aa©cwievnx †gŠj| D”P ZvcgvÎvq Gi Zwor cwievwnZv e„w× cvq| UªvbwR÷i RvZxq 
B‡jKUªwbK hš¿cvwZ‡Z Rv‡g©wbqv‡gi †ek e¨envi nq| Ab¨ †Kvb avZzi mv‡_ Rv‡g©wbqv‡gi ksKi cÖ Í̄zZ 
Ki‡j GB msK‡ii we‡kl GKwU ¸Y †`Lv hvq| GB ai‡bi msKi †KejgvÎ GKw`‡K we ỳ¨r cÖevwnZ 
Ki‡Z cv‡i| Rv‡g©wbqvg ùwU‡Ki GB we‡kl ¸‡Yi Rb¨ G‡K ivWvi I UªvÝwR÷‡i e¨envi Kiv nh| 
UªvbwR÷‡i e¨eüZ Rv‡g©wbqvg ùwUK Aí we ỳ¨r‡K eû¸b e„w× Ki‡Z cv‡i, ZvB f¨vKzqvg wUDe ev ev‡j¦i 
cwie‡Z© Gi cÖPjb UªvbwR÷i‡K A‡bK †ekx Kvh©Ki K‡i‡Q| wmwjK‡bi b¨vq Rv‡g©wbqvg ùwU‡Ki AwZ 
weï×Zv Acwinvh©| 

 

mvims‡¶c 

●  Ge
2+
 I Ge4+ GB Dfq ai‡biB Rv‡g©wbqvg †hŠM cvIqv hvq| Ge2+ †K mn‡RB Ge4+ G RvwiZ 

Kiv hvq ev weRvwiZ K‡i Ge cvIqv hvq| 

●  Kw¤úDUv‡ii cÖavb Ask gvB‡µv wPc&m| AwZ weï× wmwjKb ùwU‡Ki mvnv‡h¨ gvB‡µvwPc&m ˆZix 
Kiv nq| AwZ weï× wmwjKb ùwUK ˆZix Kiv nq †Rvb-weïw×Kib cÖwµqvi mvnv‡h¨| 

●  Rv‡g©wbqvg ùwUK †KejgvÎ GKw`‡K we ỳ¨r cÖevwnZ Ki‡Z cv‡i| GB we‡kl ¸‡bi Rb¨ ivWvi ev 
UªvÝwR÷‡i Gi e¨vcK e¨envi nq| 
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cv‡VvËi  g~j¨vqb 
eûwbev©Pbx cÖkœ 

mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1| wmjfvi AvKwi‡Ki mv‡_ Rv‡g©wbqvg cvIqv hvq 

 K) †ekx gvÎvq L) AZ¨šÍ ¯̂í gvÎvq 

 M) 10% gvÎvq N) 5% gvÎvq  

2| Rv‡g©wbqvg Gi wewµqv N‡U 

 K) A¨vKzqv †iwRqv L) Mvp HCl 

 M) Mvp H
2
SO

4
 N) jNy H

2
SO

4
 Gi mv‡_| 

3| gvB‡µvwPc&m ˆZix Kiv nq 

 K) weï× L) †gvUv †gvwU weï× 

 M) AwZ weï× N) Aweï× 

 wmwjKb ùwU‡Ki mvnv‡h¨| 

4| †mwgKÛvKUi †kªYxi †gŠj 

 K) wUb  L) †jŠn 

 M) cøvwUbvg N) Rv‡g©wbqvg 

 

iPbvg~jK/ msw¶ß cÖkœ 
1| MÖyc-IV †gŠjmg~‡ni cÖvK…wZK Drm eY©bv Kiyb| 

2| e¨vL¨v Kiyb- 

 ÒMÖyc IV †gŠjmg~‡ni mvavib Rvib msL¨v +4Ó 

3| MÖyc-IV †gŠjmg~‡ni avZe¸b cvigvYweK msL¨v e„w×i mv‡_ mv‡_ e„w× cvq- GB Dw³i h_v_©Zv 
cÖgvb Kiyb| 

4| B‡jKUªb web¨v‡mi wfwË‡Z MÖyc IVA †gŠjmg~‡ni ivmvqwbK ag© Av‡jvPbv Kiyb| 

5| MÖyc IVA †gŠjmg~‡ni cÖavb cÖavb ivmvqwbK a‡g©i weeiY w`b| 

6| wmwjKb A·vB‡Wi A¤ø-¶viKxq ag© e¨vL¨v Kiyb| 

7| wmwjKb †K¬vivB‡Wi Av ©̀ª we‡kølb cÖeYZv e¨vL¨v Kiyb| 

8| wmwjK‡bi cÖavb cÖavb e¨envimg~‡ni D‡jøL Kiyb| 

9| D`vniYmn Kve©‡b eûeÜb D‡jøL Kiyb| 

10| ÒK¨vwU‡bkb Kve©‡bi GKwU ˆewkó¨c~Y© ag©Ó- G Dw³i h_v_©Zv cÖgvb Kiyb| 

11| Py‡bi cvwbi mv‡_ CO
2
 Gi wewµqv mgxKiYmn D‡jøL Kiyb| 

12| Kvib `k©vb- ÒMvQcvjvi cÖe„w×i Rb¨ CO
2
 Acwinvh©|Ó 
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13| "SiCl
4
 Av ©̀ª-we‡køwlZ n‡jI CCl

4
 nq bv|'-e¨vL¨v Kiyb| 

15| Kve©‡bi D‡jøL‡hvM¨ e¨envi¸‡jvi eY©bv w`b| 

16| wmwj‡KU Avq‡bi wewfbœ KvVv‡gv wPÎmn eY©bv Kiyb| 

17| Møvm wk‡í wmwj‡K‡Ui ¸iyZ¡ eY©bv Kiyb| 

18| wmivwgK wk‡í wmwj‡K‡Ui ¸iyZ¡ eY©bv Kiyb| 

19| †j‡Wi wk‡ívrcv`‡bi eY©bv w`b| 

20| e¨vL¨v Kiyb- Ò+4 RviY Ae ’̄vq †jW kw³kvjx RviK|Ó 

21| †j‡Wi ¸iyZ¡c~Y© e¨envi¸‡jvi eY©bv w`b| 

22| †jW A·vB‡Wi A¤ø-¶viKxq a‡g©i eY©bv w`b| 

23| cwi‡ek ~̀l‡b †j‡Wi f‚wgKv Av‡jvPbv Kiyb| 

24| Rv‡g©wbqv‡gi ag© mg~‡ni D‡jøL Kiyb| 

25| B‡jKUªwbK wk‡í wmwjK‡bi ¸iyZ¡ eY©bv Kiyb| 

26| B‡jKUªwbK wk‡í Rv‡g©wbqv‡gi ¸iy‡Z¡i eY©bv w`b| 

 


