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e¨envwiK imvqb  
 

 
 
 
 

f~wgKv (Introduction) 

weÁv‡b e¨envwiK Ávb ZË¡xq Áv‡bi cwic~Y©Zv `vb K‡i| imvq‡b e¨envwiK Ávb AR©b ZvB AZ¨šÍ ¸iæZ¡c~Y© 
welq| imvq‡bi GKwU e¨envwiK Ask nj we‡kølYg~jK imvqb| GB kvLvi D‡Ïk¨ nj, wewfbœ ivmvqwbK c`v‡_©i 
kbv³KiY I cwigvY wbY©q|  
 

 
BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq  4 mßvn 

 
  

GB BDwb‡Ui cvVmg~n 

cvV-9.1 : Kvh©Kixg~j‡Ki kbv³Kvix cixÿv 
cvV-9.2 : ‰Re bgybvq n¨v‡jv‡Rb, mvjdvi I bvB‡Uªv‡Rb kbv³KiY 
cvV-9.3 : ˆRe †hŠ‡Mi MjbvsK I ùzUbvsK wbY©q  
cvV-9.4 : UvB‡Uªkb  
cvV-9.5 : cÖvK…wZK wb‡ ©̀kK cȪ ‘wZ 
cvV-9.6 : cÖgvY ª̀eY cÖ ‘̄wZ  
cvV-9.7 : cÖgvY Na2CO3 ª̀eY Øviv HCl Ges H2SO4 ª̀e‡Yi cÖwgZKiY 

cvV-9.8 : cÖgvY A·vwjK A¨vwmW ª̀eY Øviv cUvwmqvg cvig¨v½v‡b‡Ui ª̀eY cÖwgZKiY 
cvV-9.9 : cÖgvY KMnO4 ª̀eY e¨envi K‡i ARvbv NbgvÎvi ª̀e‡Y FeSO4 Gi cwigvY wbY©q 
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 Kvh©Kixg~j‡Ki kbv³Kvix cixÿv 
 

 Kvh©Kix g~jK (Functional groups) 
‰Re †hŠ‡Mi msL¨v GLb cªvq Avwk j‡ÿiI AwaK| GB AmsL¨ ˆRe †hŠMmg~n‡K KZK¸‡jv mgag©x 

†kªYx ev mg‡MvÎxq †kªYx‡Z (Homologous series) fvM Kiv nq| GKB mgag©x †kªYxi †hŠM mg~‡ni g‡a¨ h‡_ó 
mv „̀k¨ Av‡Q| cÖ‡Z¨K ˆRe †hŠ‡Mi †kªYxi ag© Dnv‡`i AYy‡Z GKwU we‡kl g~j‡Ki Dcw ’̄wZ Øviv wbqwš¿Z nq| GB 
gyjKwU‡K H †kªYxi Kvh©Kix g~jK ev wµqvkxj gyjK e‡j| A_©vr Ò‡Kvb ˆRe †hŠ‡Mi AYy‡Z Dcw ’̄Z †h cigvYy ev 
cigvYy‡Mvôx †hŠ‡Mi me ivmvqwbK ag©‡K Kvh©Ki fv‡e wbqš¿Y K‡i Zv‡K Kvh©Kix g~jK ev wµqvkxj g~jK e‡j|Ó 
†hgb A¨vj‡Kvn‡ji Kvh©Kix gyjK n'j nvB‡Wªvw·j g~jK -OH| Abyiƒcfv‡e A¨vwg‡bi Kvh©Kix gyjK –NH2, 
wK‡Uv‡bi >C=O, Gwm‡Wi -COOH BZ¨vw`| 

Kvh©Kix g~j‡Ki ¸iæZ¡ (Importance of Functional group) : Kvh©Kix g~j‡Ki ¸iæZ¡ Acwimxg| Avwk jÿ ˆRe 
†hŠM‡K Kvh©Kix g~j‡Ki ¸Yv¸‡bi Dci wfwË K‡i gvÎ 20 wUi KvQvKvwQ †kªwY‡Z wef³ Kiv n‡q‡Q| Zv‡`i 
bvgKiY, ag© I kbv³KiY cÖwµqv¸‡jvI GB Kvh©Kix gyj‡Ki DciB wbf©ikxj A_©vr (1) Kvh©Kix g~j‡Ki Ávb 
imvqb wkÿv‡K myk„sLj K‡i‡Q| (2) ˆRe †hŠ‡Mi bvgKiY Kvh©Kix g~j‡Ki Dci wfwË K‡i Kiv nq, (3) ˆRe 
†hŠ‡Mi ag© I kbv³KiY Kvh©Kix g~jK wfwËK n‡q _v‡K, (4) ˆRe †hŠ‡Mi we‡kvab I cv_©K¨KiY c×wZ 
Kvh©Kixg~jK wfwËK, (5) ivmvqwbK wewµqvi msNUb I wewµqv-†KŠkj e¨vL¨v Kvh©Kix g~jK mswkøó| 

ZvwjKv-9.1 : KwZcq †hŠM‡kªYx I Zv‡`i Kvh©Kixg~jK 

†hŠM †kªwY Kvh©Kix gyjK 

bvg mvaviY ms‡KZ bvg mvaviY ms‡KZ 

1| A¨vj‡Kvnj R - OH
 

A¨vj‡Kvnj g~jK – OH 

cÖvBgvix (1°) R - CH  OH2
 

1
o A¨vj‡Kvnj g~jK - CH  OH2  

†m‡KÛvix (2°) 
CHOH

R

R  

2
 o A¨vj‡Kvnj g~jK 

CHOH  

Uviwmqvix (3°) 

C- OH

R

R

R

 

3
o A¨vj‡Kvnj g~jK 

C- OH  

2| A¨vjwWnvBW O 
|| 

R–C–H  

A¨vjwWnvBW g~jK 

–C–H

O 
||

 
3| wK‡Uvb O 

|| 
R - C - H  

wK‡Uvb g~jK 

–C–

O 
||

 
4| Kve©w·wjK 
A¨vwmW 

R - C - OH

O 
||

 

Kve©w·wjK A¨vwmW 
g~jK 

      - C - OH

O 
||
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KwZcq Kvh©Kixg~jK †hgb, -OH (alcoholic),  -CHO, CO, -COOH g~j‡Ki kbv³Kvix cixÿv : 
GB gwWD‡ji wewfbœ BDwb‡U wewfbœ Kvh©Kix gyj‡Ki ivmvqwbK wewµqvi Dci wfwË K‡i †hŠ‡Mi kbv³KiY D‡jøL 
Kiv n‡q‡Q Ges wb‡¤œ mswÿßfv‡e c~bivq D‡jøL Kiv nj| 

A¨vj‡Kvn‡ji kbv³KiY cixÿv 
cixÿv ch©‡eÿY wm×všÍ 

1| †mvwWqvg cixÿv: GKwU cixÿv b‡j  
Zij cwigvY ˆRe bgybv wb‡q Dnv‡Z †QvU 
GK LÛ †mvwWqvg †hvM Kiæb| 

1| ey`ey` AvKv‡i nvB‡Wªv‡Rb M¨vm †ei n‡e| 
cixÿv b‡ji gy‡L R¦jšÍ g¨v‡Pi KvwV ai‡j `c 
K‡i wb‡f hvq wKš‘ b‡ji gy‡L bxj wkLvi 
M¨vm R¦j‡Z _v‡K| 
2R - OH + 2Na  2R – ONa + H2 

1| ˆRe †hŠ‡M 
A¨vj‡Kvnj 
Dcw ’̄Z| 
 

2| GwmUvBj †K¬vivBW cixÿv t GKwU 
cixÿv b‡j Zij ˆRe bgybv wb‡q Dnv‡Z ỳB 
wZb †duvUv GwmUvBj †K¬vivBW †hvM Kiæb 
Ges cixÿv b‡ji gy‡L NH4OH wm³ KuvP `Û 
aiæb| 

mv`v Nb †auvqvi m„wó nq| 
CH3-COCl + C2H5-OH  CH3COOC2H5 + 

HCl  NH4Cl 
                                      

2| ˆRe †hŠ‡M 
A¨vj‡Kvnjxq 
g~jK Dcw ’̄Z|  

3|  KwVb PCl5 cixÿv t GKwU cixÿv b‡j 
Zij ˆRe bgybv wb‡q Dnv‡Z KwVb PCl5 †hvM 
Kiæb Ges cixÿv b‡ji gy‡L NH4OH wm³ 
KuvP `Û aiæb| 

HCl M¨vm wbM©Z nq hv NH4OH Gi mv‡_ 
NH4Cl Gi mv`v a~qvi m„wó K‡i| 
R-OH + PCl5  RCl + POCl3 + HCl  

HCl   NH4Cl 

3| ˆRe †hŠ‡M 
A¨vj‡Kvnjxq 
g~jK Dcw ’̄Z| 

jyKvm weKviK Øviv 1o
 2

o
 I 3

o
 A¨vj‡Kvn‡ji kbv³KiY I cv_©K¨ t 

j~Kvm weKviK : Mvp HCl -G Abv ª̀© ZnCl2 -Gi ª̀eY‡K jyKvm weKviK e‡j| G weKvi‡Ki Øviv 1o
 2

o
 I 3

o
  

A¨vj‡Kvn‡ji g‡a¨ cv_©K¨ wbiƒcb Kiv hvq| 
4| jyKvm weKviK cixÿv : ˆRe bgybv 
cixÿvb‡j wb‡q Dnv‡Z jyKvm weKviK 
(Mvp HCl + ZnCl2) †hvM Kiæb| 

(K) mn‡R A¨vjKvBj n¨vjvB‡Wi mv`v 
Aa:†ÿc †`q bv| 
(L) 5-10 wgwb‡U Aa:†ÿc †`q| 
(M) mv‡_ mv‡_ Aa:†ÿc †`q|  

R- OH + HCl   RCl + H2O 

K) 1 o
 A¨vj‡Kvnj Dcw ’̄Z 

L) 2 o
 A¨vj‡Kvnj Dcw ’̄Z 

M) 3 o
 A¨vj‡Kvnj Dcw ’̄Z 

 

A¨vjwWnvB‡Wi kbv³KiY : A¨vjwWnvBW KwZcq g„ ỳ RviK †hgb, U‡jb weKviK I †dnwjs ª̀eY Øviv RvwiZ n‡q 
mswkøó A¨vwmW je‡Y cwiYZ nq wKš‘ wK‡Uvb GB mKj weKvi Øviv RvwiZ nq bv| ZvB GB ỳwU weKviK Øviv 
A¨vjwWnvBW I wK‡Uv‡bi g‡a¨ cv_©K¨ wbY©q Kiv hvq| 
(K) U‡jb weKviK (Tollen's reagent) Øviv : AwZwi³ NH4OH ª̀e‡Y AgNO3 †hvM Ki‡j †h eY©nxb ª̀eY 
Drcbœ nq Zv‡K U‡jb weKviK ejv nq| G‡Z [Ag(NH3) 2]+  Avqb _v‡K| GwU GKwU g„ ỳ RviK| 

AgNO3  +  NH4OH   →   [Ag(NH3)2]OH + NH4NO3 + H2O  

U‡jb weKviKmn A¨vjwWnvBW‡K GKwU Kuv‡Pi †U÷wUD‡e DËß Ki‡j †U÷wUD‡ei Mv‡q Kuv‡Pi gZ avZe 
wmjfv‡ii cÖ‡jc c‡o `c©‡Yi gZ †`Lvq| Bnv‡K wmjfvi `c©b e‡j| wK‡Uvb G wewµqv cÖ̀ k©b K‡i bv| G 
wewµqvwU ZvB A¨vjwWnvBW kbv³Ki‡Yi wewµqv| 

CH3CHO  +  2[Ag(NH3)2] OH    →  H3C–COONH4 + 2Ag↓ + 3NH3↑ +  H2O 

                 A¨vwmUvjwWnvBW                  A¨v‡gvwbqvg A¨vwm‡UU 
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(L) †dnwjs ª̀eY (Fehling's solution) Øviv : mg AvqZ‡bi Kcvi mvj‡dU I cUvwmqvg †mvwWqvg UviUv‡iU ev 
†iv‡P‡j je‡Yi (Rochelle salt) ª̀e‡Y AwaK cwigvY KwóK †mvWv (NaOH) †hvM K‡i †dnwjs ª̀eY ˆZix Kiv 
nq| A¨vjwWnvBW‡K †dnwjs ª̀e‡Yi mwnZ wgwkªZ K‡i DËß Ki‡j †dnwjs ª̀eY weRvwiZ n‡q jvj e‡Y©i wKDcÖvm 
A·vB‡Wi Aat‡ÿc Drcbœ K‡i| A¨vjwWnvBW G wewµqv cÖ̀ k©b Ki‡jI wK‡Uvb G wewµqv cÖ̀ k©b K‡i bv| G 
wewµqvwUI ZvB A¨vjwWnvBW kbv³Ki‡Yi wewµqv| 
  CuSO4 + NaOH    → Na2SO4 + Cu(OH)2 

  Cu(OH)2   →   CuO + H2O 

  CH3CHO + 2CuO  →    CH3COOH + Cu2O↓ 
       jvj‡P Aat‡ÿc 

   CH3COOH + NaOH   →   CH3COONa + H2O 

wK‡Uv‡bi kbv³KiY  
2, 4-WvBbvB‡UªvwdbvBj nvBWªvwR‡bi mv‡_ wewµqv : Kve©wbj †hŠM (A¨vjwWnvBW I wK‡Uvb g~j‡Ki mvaviY cixÿv) 
2, 4-WvBbvB‡UªvwdbvBj nvBWªvwR‡bi mv‡_ wewµqv K‡i njy` e‡Y©i nvBWªªv‡Rvb Drcbœ K‡i| †hgbÑ 
C6H5 

           C=O 

     H 

 

+ H2N-NH 

     

 

 

 

    

C6H5 

           C=N-NH 

     H 

 

 

      

NO2 + H2O 

A¨vjwWnvBW I wK‡Uv‡bi g‡a¨ cv_©K¨ 
cixÿvmg~n A¨vjwWnvBW wK‡Uvb 

1) U‡jb weKviKmn Zvc A¨v‡gvwbqv hy³  ª̀eY‡K weRvwiZ K‡i 
wmjfvi `c©Y Drcbœ K‡i|  

wK‡Uvb G wewµqv cÖ̀ k©b K‡i bv| 

2) †dnwjs ª̀eYmn Zvc ª̀eY‡K weRvwiZ K‡i wKDcÖvm A·vB‡Wi 
jvj e‡Y©i Aat‡ÿc Drcbœ K‡i|   
RCHO + Cu(OH)2 +  NaOH → Cu2O  + 

CH3COONa + H2O        jvj‡P Aat‡ÿc 

wK‡Uvb G wewµqv cÖ̀ k©b K‡i bv| 

3) 2,4-WvBbvB‡Uªv wdbvBj 
nvBWªvwRb ª̀eY †hv‡M 

2, 4-WvBbvB‡UªvwdbvBj nvBWªªv‡Rvb Gi njy` 
e‡Y©i Aat‡ÿc Drcbœ K‡i| 

2, 4-WvBbvB‡UªvwdbvBj nvBWªªv‡Rvb 
Gi njy` e‡Y©i Aat‡ÿc Drcbœ K‡i| 

A¨vwmW g~jK (–COOH) kbv³KiY  
‰Re †hŠ‡M A¨vwmW g~j‡Ki (–COOH) kbv³KiY wb¤œwjwLZ cixÿv Øviv Kiv nq| 

cixÿv ch©‡eÿY wm×všÍ 
1| †mvwWqvg evB-Kve©‡bU cixÿv 
GKwU cixÿvb‡j 1-2 wg.wj. †mvwWqvg 
evB-Kve©‡b‡Ui m¤ú„³ ª̀eY wb‡q G‡Z 
1-2 wg.wj ev Aí GKwU ˆRe bgybv †hvM 
Kiæb| 
2| †dwiK †K¬vivBW cixÿv 
GKwU cixÿvb‡j 1-2 wg.wj. ˆRe bgybvi 
ª̀eY wb‡q Dnv‡Z 1-2 †dvUv 1% †dwiK 
†K¬vivBW ª̀eY †hvM Kiæb| 

1| ey`ey` AvKv‡i CO2 M¨vm 
wbM©gb| 
 
 
2| jvj is ev evd is (Buff) 
Gi m„wó| 

1| ˆRe bgybvq Kve©w·wjK g~jK 
Dcw ’̄Z| 
wewµqv: 
RCO2H + NaHCO3 →  
RCO2Na + CO2 + H2O 
2| ˆRe bgybvq Kve©w·wjK gyjK 
Dcw ’̄Z| A¨vwjdvwUK A¨vwmW jvj is 
I †eb‡RvwqK A¨vwmW evd is †`q| 

 
 
 
 
 
 
 

 NO2 

NO2 

HCl 

C2H5OH 

 NO2 
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 ‰Re bgybvq n¨v‡jv‡Rb, mvjdvi I bvB‡Uªv‡Rb kbv³KiY  
 
 

bvB‡Uªv‡Rb, mvjdvi I n¨v‡jv‡Rb kbv³KiY 
(Nitrogen, Sulphur and halogen identification) 
 

‰Re †hŠ‡M Kve©b Ges nvB‡Wªv‡Rb QvovI bvB‡Uªv‡Rb, mvjdvi I n¨v‡jv‡Rb _vK‡Z cv‡i| ‡Kvb ˆRe bgybvq 
n¨v‡jv‡Rb (X = Cl, Br,1), mvjdvi (S), I bvB‡Uªv‡Rb (N) Gi kbv³KiY mnR Avw½K we‡kølY c×wZ‡Z Kiv 
hvq| 

†jmvBb cixÿv (Lassaigne Test) 
‰Re †hŠ‡Mi bvB‡Uªv‡Rb, mvjdvi I n¨v‡jv‡Rbmg~n‡K †jmvBb cixÿvi Øviv AwZ mn‡R kbv³KiY Kiv hvq| 
1843 mv‡j imvqbwe` †jmvBb (Lassaigne) cÖ_g ‰Re †hŠM‡K mwµq †mvwWqvg avZzi mwnZ DËß K‡i ˆRe 
†hŠ‡Mi N I X †K cvwb‡Z ª̀eYxq †mvwWqvg je‡Y cwiYZ K‡i bvB‡Uªv‡Rb, mvjdvi I n¨v‡jv‡Rb kbv³Ki‡Yi 
GKwU mnR I wbf©i‡hvM¨ c×wZ D™¢veb K‡ib| GB c×wZ‡KB †jmvBb cixÿv e‡j| 
 

cixÿv cÖYvjx  
g~j ª̀eY (Stock solution) cȪ ‘ZKiY : GKwU Mjb b‡j (Fusion tube) GKwU gUi `vbvi AvK…wZi †mvwWqvg LÛ 
(wdëvi KvMR Øviv fvj K‡i ï®‹ Kivi ci) †bIqv nq| mvgvb¨ cwigvY (10-20 mg) ˆRe †hŠM Dnv‡Z †hvM Kiv 
nq| cÖ_‡g Aí Zv‡c Mjb b‡ji †mvwWqvg LÛ‡K Mjv‡bv nq Ges c‡i cÖej Zv‡c DßË Kiv nq hv‡Z b‡ji 
wb¤œvsk D¾¡j jvj eY© aviY K‡i Ges †mvwWqv‡g hv‡Z Av¸b bv a‡i †mw`‡K jÿ¨ ivL‡Z n‡e| Gici DËß Mjb 
bjwU‡K gU©v‡i iwÿZ cvwZZ cvwb‡Z wbgw¾Z Kiv nq| d‡j DËß Mjb bj †f‡½ P~Y©-weP~Y© nq Ges Gi ga¨ ’̄ 
wgkªY cvwb‡Z c‡o|  Zvici gU©v‡ii nvgvb w` Í̄vi mvnv‡h¨ fvjfv‡e wc‡l KvP P~Y©̧ ‡jv‡K cÖvq cvDWv‡i cwiYZ 
Kiv nq| Zvici wgkªYwU‡K wdëvi K‡i wb‡j g~j ª̀eY (stock solution) cvIqv hvq| GB g~j ª̀eY N, S I X 
kbv³Ki‡Y e¨eüZ nq| 
 

†mvwWqvg Mjb c×wZ‡Z wewµqvmg~n : avZe †mvwWqvg DËv‡c ˆRe †hŠ‡Mi bvB‡Uªv‡Rb‡K †mvwWqvg mvqvbvB‡W, 
mvjdvi‡K †mvwWqvg mvjdvBW I n¨v‡jv‡Rb‡K †mvwWqvg n¨vjvB‡W cwiYZ K‡i| D³ †mvwWqvg‡hŠMmg~n cvwb‡Z 
ª̀exf‚Z nq| ˆRe †hŠ‡M bvB‡Uªv‡Rb I mvjdvi  GK‡Î _vK‡j †mvwWqvg mvj‡dvmvqvbvB‡W cwiYZ nq| 

 

 Na + C + N    NaCN 

 Na + S     Na2S 

 Na + X     NaX 

 Na + C + N + S   NaCNS 

 Na + X    NaX 
 

bvB‡Uªv‡Rb kbv³KiY : bvB‡Uªv‡Rbhy³ †Kvb †Kvb ˆRe †hŠM‡K GKwU Kv‡Pi b‡j wb‡q DËß Ki‡j A¨v‡gvwbqv 
M¨vm wbM©Z nq| Zv †_‡K Avgiv bvB‡Uªv‡R‡bi Dcw ’̄wZ eyS‡Z cvwi| ˆRe †hŠ‡Mi m‡½ wØ¸Y cwigvY †mvWvjvBg 
(NaOH + CaO) wgwkªZ K‡i KvP b‡j wb‡q DËß Ki‡jI A‡bK mgq A¨v‡gvwbqv M¨vm †ei nq| wbM©Z M¨v‡m 
A¨v‡gvwbqvi Aw Í̄Z¡B ˆRe †hŠ‡M bvB‡Uªv‡R‡bi Dcw¯’wZi cÖv_wgK aviYv wg‡j| Dc‡iv³ c×wZ‡Z bvB‡Uªv‡R‡bi 
Dcw ’̄wZ cÖgvY Ki‡Z bv cvi‡jI A‡bK ˆRe †hŠ‡M bvB‡Uªv‡Rb _vK‡Z cv‡i| 
 

cvV-9.2 

weMjb 
weMjb 

weMjb 

weMjb 
weMjb 
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GKwU cixÿvb‡j Aí cwigvY gyj ª̀eY (1-2 ml) wb‡q Dnv‡Z K‡qK wg.wj (2-3 ml) m`¨ cÖ ‘̄Z †divm mvj‡dU 
(FeSO4) ª̀eY wgwk‡q Zvc w`‡q dzUv‡bv nq| c‡i Aí cwigvb HCl A¨vwmW †hvM K‡i A¤øxq K‡i 2-1 †duvUv 
FeCl3 ª̀eY †hvM Ki‡j ª̀eYwU bxjeY© aviY K‡i ev Mvpbxj e‡Y©i Aa:†ÿc c‡i| BnvB bvB‡Uªv‡R‡bi Dcw ’̄wZ 

cÖgvY K‡i| 
 

wewµqvmg~n : gyj ª̀eY cÖ ‘̄wZ‡Z e¨eüZ AwZwi³ †mvwWqvg cvwbi mwnZ wewµqvq †mvwWqvg nvB‡Wªv·vBW Drcbœ 
K‡i, hv FeSO4 -Gi ms‡M wewµqvq Fe(OH)2 ‰Zix K‡i| Fe(OH)2 g~j ª̀e‡Y Dcw ’̄Z NaCN Gi ms‡M wewµqvq 
RwUj jeY †mvwWqvg †d‡ivmvqvbvBW MVb K‡i| Gici †mvwWqvg †d‡ivmvqvbvBW FeCl3 Gi ms‡M wewµqv K‡i 
†dwiK †d‡ivmvqvbvB‡W cwiYZ nq| d‡j wgkªYwU bxj eY© aviY K‡i ev G‡Z bxjvf meyR e‡Y©i (cÖæwkqvb eøy) 
Aat‡ÿc c‡o|  

FeSO4 + 2NaOH                    Fe(OH)2 + Na2SO4 

Fe(OH)2 + 6NaCN                    Na4[Fe(CN)6] + 2NaOH 

     †mvwWqvg †d‡ivmvqvbvBW (bxj) 

4FeCl3 + 3Na4[Fe(CN)6]                    Fe4[Fe(CN)6]3 + 12NaCl 

      †dwiK †d‡ivmvqvbvBW (cÖæwkqvb eøy) 
ª̀óe¨: Drcbœ meyRvf Fe(OH)2 Gi AwZwi³ Aat†ÿc‡K ª̀exf‚Z Kivi Rb¨ H2SO4 ev HCl †hvM K‡i A¤øxq Kiv 
nq hv‡Z K‡i H meyR Aat†ÿc bxj eY©‡K ev Aat†ÿc‡K Av”Qvw`Z bv Ki‡Z cv‡i| 

mvjdvi kbv³KiY : Aí cwigvY gyj ª̀eY GKwU cixÿvb‡j wb‡q cÖ_‡g B_vbwqK A¨vwmW mn‡hv‡M ª̀eYwU A¤øxq 
Kiv nq| AZtci Dnv‡Z †jW A¨vwm‡UU ª̀eY †hvM Ki‡j †jW mvjdvB‡Wi Kvj Aat†ÿc c‡o| Bnv‡Z cÖgvwYZ 
nq †h ˆRe †hŠMwU‡Z mvjdvi Av‡Q|  

Na2S + Pb(CH3COO)2                PbS↓ + 2CH3COONa 

  Kv‡jv Aa:†ÿc 
Avi GKwU cixÿvb‡j Aí cwigvY g~j ª̀eY wb‡q Dnv‡Z m`¨ cȪ ‘Z †mvwWqvg bvB‡UªvcÖæmvBW ª̀eY †hvM Ki‡j 
ª̀eYwU Mvp †e¸bx is m„wó K‡i| G‡Z ˆRe †hŠ‡M mvjdv‡ii Aw Í̄Z¡ cÖgvwYZ nq| 

Na2S + Na2 [Fe(CN)5 (NO)] = Na4 [ Fe(CN)5 NOS] 

 †mvwWqvgv bvB‡UªvcÖæmvBW      †e¸bx 
 

n¨v‡jv‡Rb Gi kbv³KiY : ˆRe †hŠ‡M †K¬vwib, †eªvwgb I Av‡qvwW‡bi Dcw ’̄wZ cÖgv‡Yi Rb¨ GKwU cixÿvb‡j Aí 
cwigvb gyj ª̀eY wb‡q jNy bvBwUªK A¨vwmW mn‡hv‡M A¤øxq K‡i K‡qK wgwbU dzUv‡bv nq, ª̀e‡Y NaCN ev Na2S 
_vK‡j HCN I H2S M¨vm wn‡m‡e ~̀ixf‚Z nq| AZtci K‡qK †duvUv wmjfvi bvB‡UªU †hv‡M hw` Aat†ÿc c‡o 
Zv n'‡j ˆRe †hŠ‡M n¨v‡jv‡R‡bi Dcw ’̄wZ cÖgvwYZ nq| 

NaX + AgNO3  =  AgX↓  + NaNO3 

            (Aa:†ÿc) 
(K) †K¬vwib kbv³KiY : ˆRe †hŠ‡M n¨v‡jv‡Rb kbv³Ki‡Y †h wmjfvi n¨vjvB‡Wi Aat†ÿc cvIqv hvq Zv hw` 
`wai gZ mv`v nq Ges jNy A¨v‡gvwbqv ª̀e‡Y mn‡R ª̀exf‚Z nq wKš‘ HNO3 G A ª̀eYxq nq Zvn‡j gyj ª̀e‡Y 

NaCl Z_v ˆRe †hŠ‡M †K¬vwib we`¨gvb| 
NaCl + AgNO3  = AgCl↓ + NaNO3 

AgCl + 2NH4OH = [Ag(NH3)2]Cl + 2H2O 
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(L) †eªvwgb kbv³KiY : n¨v‡jv‡Rb kbv³Ki‡Y wmjfvi n¨vjvB‡Wi Aat†ÿc Clr njy` e‡Y©i n‡j Ges jNy 
A¨v‡gvwbqv ª̀e‡Y AvswkK ª̀eYxq wKš‘ Mvp HNO3 G A ª̀eYxq n‡j, g~j ª̀e‡Y NaBr A_©vr ˆRe †hŠ‡M †eªvwg‡bi 
Aw Í̄Z¡ we`¨gvb| 

NaBr + AgNO3 = AgBr + NaNO3 

AgBr + 2NH4OH (Rjxq)                   [Ag(NH3)2]Br + 2H2O 

(M) Av‡qvwWb kbv³KiY : n¨v‡jv‡Rb kbv³Ki‡Y wmjfvi n¨vjvB‡Wi njy` Aat†ÿc jNy A¨v‡gvwbqv ª̀e‡Y Ges 
Mvp HNO3 G A ª̀eYxq n‡j ˆRe †hŠ‡M Av‡qvwW‡bi Dcw ’̄wZ wb‡ ©̀k K‡i| 

NaI + AgNO3                  AgI↓  + NaNO3 

  (njy` Aa:†ÿc) 
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 ˆRe †hŠ‡Mi MjbvsK I ùzUbvsK wbY©q 
 
 

Mjb I MjbvsK (Melting and boiling point) 
 

‰Re †hŠMmg~n‡K kbv³Ki‡Yi Rb¨ we‡kølY Kivi c~‡e© weï× nIqv `iKvi| cÖwZwU ˆRe †hŠ‡Mi wbw ©̀ó 
†fŠZ ag© †hgb KwVb c`v‡_©i `vbvi MjbvsK Ges Zij c`v‡_©i ùzUbvsK BZ¨vw` _v‡K| Kv‡RB †Kvb GKwU bgybv 
Dnvi wbw ©̀ó weï× c`v‡_©i ag©mg~n cÖ̀ k©b Ki‡j Zv‡K weï× ejv hv‡e| cÖwZwU weï× KwVb ˆRe †hŠ‡Mi GKwU 
mywbw ©̀ó MjbvsK I cÖwZwU weï× Zij ˆRe †hŠ‡Mi GKwU mywbw ©̀ó ùzUbvsK _v‡K| 

KwVb ˆRe †hŠ‡Mi MjbvsK wbY©q : †Kvb KwVb c`v_©‡K Zvc cÖ‡qv‡M Dnvi Zij Ae ’̄vq cwiYZ Kiv‡K Mjb e‡j| 
†h ZvcgvÎvq †Kvb c`v‡_©i KwVb I Zij Dfq †fŠZ Ae ’̄v GK‡Î mn-Ae ’̄vb K‡i Zv‡K H c`v‡_©i MjbvsK 
e‡j| †hgb, †ebRwqK Gwm‡Wi MjbvsK 121ºC, A·vwjK Gwm‡Wi 101ºC | cÖ‡Z¨K weï× KwVb c`v_© GKwU wbw ©̀ó 
ZvcgvÎvq (±10ºC cv_©‡K¨) nVvr M‡j hvq, wKš‘ Aweï× c`v_© ax‡i ax‡i K‡qK wWMÖx ZvcgvÎv a‡i M‡j| Kv‡RB 
KwVb ˆRe †hŠ‡Mi mywbw ©̀ó MjbvsK Dnvi weï×Zvi wbwðZ cixÿv e‡j g‡b Kiv nq| 

cÖ‡qvRbxq hš¿cvwZ  
1| cvk̂©bjhy³ †MvjZjx d¬̈ v¯‹ 
2| ZviRvjxmn wÎc` ÷¨vÛ 
3| ÷¨vÛ 
4| _v‡g©vwgUvi 

5| ˆKwkK bj  
6| d¬̈ v¯‹ 
7| ivevi e¨vÛ 
8| IqvP Møvm 

hš¿m¾v I Kvh©cÖYvjx  
MjbvsK wbY©‡qi Rb¨ mvaviYZ: Mvp mvjwdDwiK A¨vwmW e¨envi Kiv nq| Z‡e wb¤œ MjbvsK wewkó c`v‡_©i 
MjbvsK wbY©‡qi Rb¨ Mvp mvjwdDwiK Gwm‡Wi cwie‡Z© wMømvwib Ges MjbvsK 100ºC Gi Kg n‡j cvwb-Mvn 
(Water bath) e¨envi Kiv n‡q _v‡K| D”P MjbvsK wewkó (250

0
C Gi Dc‡i) KwVb c`v‡_©i MjbvsK wba©vi‡Yi 

Rb¨ Mvp mvjwdDwiK A¨vwmW I cUvwkqvg evBmvj‡d‡Ui wgkªY, c¨vivwdb BZ¨vw` e¨eüZ nq| 

MjbvsK wbY©‡qi hš¿wU wPÎ bs 9.13-G †`Lv‡bv nj| cÖ_‡g KwVb `vbv`vi c`v_©‡K fvjfv‡e u̧ov K‡i GK gyL eÜ 
GKwU ˆKwkK b‡j (capillary tube) †bIqv nq|  ˆKwkK bjwU mvaviYZ: 1 wg.wg e¨vmva© I 5-6 †m.wg. j¤̂v nq 
Avi u̧ov KwVb c`v_©wU b‡ji 1-2 †m.wg. ch©šÍ SvwK‡q SvwK‡q c~Y© Kiv nq| AZ:ci ˆKwkK bjwU mvjwdDwiK 
Gwm‡W wm³ _v‡g©vwgUvi ev‡j¦i cv‡k¦© Ggbfv‡e jvMv‡bv nq hv‡Z K‡i ˆKwkK b‡ji c`v_©hy³ AskUzKz 
_v‡g©vwgUv‡ii ev‡j¦i eivei _v‡K| ˆKwkK bjwU Avcbv AvcwbB _v‡g©vwgUv‡ii ms‡M †j‡M hv‡e| _v‡g©vwgUviwU 
GKwU wQ ª̀hy³ K‡K©i (c~‡e©B cÖweó Kiv‡bv) mvnv‡h¨ GKwU cvZb d¬v‡¯‹ iwÿZ mvjwdDwiK Gwm‡W Ggbfv‡e 
wbgw¾Z Kiv nq hv‡Z K‡i _v‡g©vwgUv‡ii evj¦wU mshy³ bjwUmn AvswkK Wz‡e hvq| ˆKwkK b‡ji †Lvjv gyLwU 
Gwm‡Wi Dc‡i _vK‡e| GLb d¬v¯‹wU‡K ax‡i ax‡i Lye mveavbZvi ms‡M Zvc †`Iqv nq| †h gyû‡Z© †hŠMwU Mj‡Z 
ïiæ Ki‡e, ZLbB Zvc †`Iqv eÜ Ki‡Z n‡e| c`v_©wU m¤ú~Y© weï× n‡j I Dnvi Mjbvs‡K we‡qvwRZ bv n‡j 
GKwU wbw ©̀ó ZvcgvÎvq Dnv nVvr K‡i m¤ú~Y© M‡j hv‡e| Gfv‡e cixÿvwU 2-3 evi cybive„wË Kiv nq| †`Lv hv‡e 
†h evievi †bIqv Mjb ZvcgvÎv 1ºC Gi †ekx cv_©K¨ nq bv| AZGe †Kvb bgybv c`v_© weï× wKbv Zv MjbvsK 
wbY©‡qi gva¨‡g eySv hv‡e| †Kvb Ac ª̀e¨ wgwkªZ _vK‡j c`v_©wUi Mjb cÖwµqv K‡qK wWMÖx ZvcgvÎv e¨vwcqv N‡U| 

cvV-9.3 
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Zij c`v‡_©i ùzUbvsK wbY©q  
ùzUb I ùzUbvsK (Boiling and Boiling point) 
hLb †Kvb wbw ©̀ó ZvcgvÎvq †Kvb Zij Dnvi ev‡®ú cwiYZ nq, ZLb H Zi‡ji Giƒc ev®úxfeb‡K ùzUb e‡j| 
Avi Giƒc Ae ’̄vq Zij c`v‡_©i ev®úPvc Dnvi Dcwiw ’̄Z evqyPv‡ci mgvb nq| †h wbw ©̀ó ZvcgvÎvq GKwU 
w ’̄wZkxj Pv‡c †Kvb Zij c`v_© ev®úxf‚Z nq, †mB ZvcgvÎv‡K H Zi‡ji ùzUbvsK e‡j| Ab¨fv‡e †h ZvcgvÎvq 
†Kvb Zij c`v‡_©i ev®úPvc Dnvi Dci wµqvkxj evwn¨K Pv‡ci mgvb nq, †mB ZvcgvÎv‡K D³ Zi‡ji ùzUbvsK 
e‡j| cÖ‡Z¨K weï× Zij †hŠ‡MiB GKwU wbw ©̀ó ùzUbvsK _v‡K| Kv‡RB Zij ˆRe †hŠ‡Mi mywbw ©̀ó ùzUbvsKB 
Dnv‡`i weï×Zvi gvb`Û| D`vniY¯îƒc 100ºC  ZvcgvÎvq cvwbi evqyPvc Dnvi Dcwiw ’̄Z evqy gÛ‡ji Pv‡ci 
mgvb nq| ZvB cvwbi ùzUbvsK 100ºC| B_vBj A¨vj‡Kvn‡ji ùzUbvsK 78.3ºC| 
wb¤œwjwLZ ỳ'wU Dcv‡q mn‡RB Zij c`v‡_©i ùzUbvsK wbY©q Kiv hvq- 

(1) cvZb c×wZ (Distillation method) 
(2) ‰KwkKbj c×wZ (Capillary tube method) 

cvZb c×wZ 
†h Zij c`v‡_©i ùzUbvsK wbY©q Ki‡Z n‡e Dnvi cwigvY h‡_ó n‡j mvaviYZ cvZb cÖYvjxi gva¨‡g ùzUbvsK 
wbY©q Kiv hvq| weï× Zij c`v_© GKwU wbw ©̀ó ZvcgvÎvq cvwZZ n‡e Ges H ZvcgvÎvB D³ Zi‡ji ùzUbvsK| 
wKš‘ Zij c`v_©wU Aweï× n‡j cvZ‡bi mgq ZvcgvÎv µgvb¦‡q evo‡Z _vK‡e| 

ˆKwkK bj c×wZ 
cÖ‡qvRbxq hš¿cvwZ : 
1| cvk̂©bjhy³ †MvjZjx d¬̈ v¯‹ 
2| ZviRvjxmn wÎc` ÷¨vÛ 
3| ÷¨vÛ 
4| _v‡g©vwgUvi 

5| ˆKwkK bj  
6| d¬̈ v¯‹ 
7| †gvUv KuvPbj 

wPÎ 9.1 :KwVb c`v‡_©i MjbvsK wbY©q 
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hš¿m¾v I Kvh©cÖYvjx : cixÿbxq †hŠMwUi cwigvY Kg n‡j ˆKwkK bj cÖYvjxi gva¨‡g ùzUbvsK wbY©q Kiv nq| G 
cÖYvjx‡Z bgybv Zij c`v‡_©i K‡qK †duvUv GKwU cvZjv †`Iqvj wewkó GKwU cixÿv b‡j †bIqv nq Ges 1 †m. 
wg. j¤̂v GK gyL eÜ GKwU ˆKwkK bj H Zij c`v‡_© Dcyo K‡i †`Iqv nq| AZtci cixÿv bjwU GKwU 
_v‡g©vwgUv‡ii mwnZ myZv w`‡q ev ivevi w`‡q †e‡a †`Iqv nq hv‡Z K‡i Zij c`v_©wU _v‡g©vwgUv‡ii ev‡j¦i 
KvQvKvwQ _v‡K (wPÎ : 9.2)| _v‡g©vwgUviwU Gici GKwU cvZb d¬v‡¯‹ iwÿZ Mvp mvjwdDwiK A¨vwmW ev c¨vivwd‡b 
Wzev‡bv nq| GLb d¬v‡¯‹i Zij‡K Av‡jvo‡bi mvnv‡h¨ mgfv‡e ax‡i ax‡i DËß  Kiv nq| cÖ_‡g ˆKwkK b‡ji 
wb¤œcÖvšÍ †_‡K Aí Aí K‡i ey &̀ey &̀ DV‡Z _vK‡e Ges ZvcgvÎv AviI GKUz e„w× Ki‡j m‡Rv‡i ey &̀ey &̀ †ei n‡e 
Ges ey &̀ey &̀ †ei nIqvi ms‡M ms‡M Zij c`v_© ˆKwkK b‡j cÖ‡ek Ki‡e| †h ZvcgvÎvq G NUbv NU‡e DnvB 
Zi‡ji ùzUbvsK| G cÖYvjxi cybive„wË K‡i H Zi‡ji mwVK ùzUbvsK ZvcgvÎv wbY©q Kiv nq| DwjøwLZ cÖwµqvq 
hw` †`Lv hvq †h, ZijwUi ùzUbvsK w ’̄i _v‡K (± 0.1

o
C cv_©‡K¨i g‡a¨) Z‡e H Zij ˆRe †hŠMwU weï× e‡j 

we‡ewPZ nq| 
 

 
wPÎ 9.2: Zij c`v‡_©i ùzUbvsK wbY©q 
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   UvB‡Uªkb (Titration)                                               
 

  
UvB‡Uªkb (Titration) 

Dchy³ wb‡ ©̀k‡Ki Dcw ’̄wZ‡Z GKwU wbw ©̀ó AvqZ‡bi †Kvb cixÿvaxb ª̀e‡Yi mv‡_ †Kvb cÖgvY ª̀e‡Yi 
gvwÎK wewµqv NwU‡q cÖgvY ª̀e‡Yi Z~j¨ AvqZb wbY©‡qi gva¨‡g cixÿvaxb ª̀e‡Yi NbgvÎv wbY©‡qi c×wZ‡K 
UvB‡Uªkb e‡j| 

cÖgvY ª̀eY (Standard Solution)  

†h `ªe‡Yi NbgvÎv mwVKfv‡e Rvbv _v‡K Zv‡K cÖgvY ª̀eY e‡j| Ab¨ K_vq, †h ª̀e‡Y wbw ©̀ó cwigvY ª̀e wbw ©̀ó 
AvqZb ª̀e‡Y ev wbw ©̀ó cwigvY ª̀ve‡K ª̀exf‚Z _v‡K Zv‡K cÖgvY ª̀eY e‡j| ‡hgb, 0.1 M HCl  ª̀eY GKwU cÖgvY 
ª̀eY| KviY G‡ÿ‡Î 1 L AvqZb ª̀e‡Y 0.1mol HCl ev 3.65 g HCl ª̀exf~Z Av‡Q|  

ª̀e‡Yi kw³ ev NbgvÎv 
ª̀e‡Yi NbgvÎv wb¤œwjwLZ †¯‹‡j ev GK‡K cÖKvk Kiv nq| †hgbÑ 
1| kZKiv gvÎv 
2| bigvwjwU 
3| †gvjvwiwU 
4| †gvjvwjwU 
5| †gvj-fMœvsk BZ¨vw`| 
GB cv‡V Avgiv bigvwjwU I †gvjvwiwU m¤ú‡K©  Av‡jvPbv Kie| 
 

bigvwjwU (Normality) 

1 wjUvi ª̀e‡Y ª̀‡ei 1 MÖvg Z‚j¨ fi cwigvY ª̀exf‚Z _vK‡j GB ª̀eY‡K bigvj ª̀eY ejv nq| N Gi mvnv‡h¨ 
bigvj ª̀eY cÖKvk Kiv nq| 

 bigvwjwU =  
ª̀‡ei cwigvY MÖvg Z‚j¨fi-G
ª̀e‡Yi cwigvY wjUvi G   

Na
2
CO

3
 Gi Zzj¨ fi 53| AZGe 53 MÖvg Na

2
CO

3
 GK wjUvi ª̀e‡Y ª̀exf‚Z _vK‡j 1 N Na

2
CO

3
 ª̀eY Drcbœ 

n‡e| †h‡nZz GB GK‡K ª̀e‡Yi cwigvY wjUvi ev AvqZ‡b cÖKvk Kiv n‡”Q Ges AvqZb ZvcgvÎvi Dci wbf©ikxj, 
ZvB bigvwjwU †¯‹jwU ZvcgvÎv wbf©ikxj| 
 
†gvjvwiwU (Molarity) 
1 wjUvi ª̀e‡Y ª̀‡ei 1 MÖvg †gvj ª̀exf‚Z _vK‡j ª̀e‡Yi NbgvÎv 1 †gvjvi n‡e| G‡K M Øviv cÖKvk Kiv nq| 

 †gvjvwiwU =  
ª̀‡ei cwigvY MÖvg †gŠj-G
ª̀e‡Yi cwigvY wjUvi-G     [D‡jøL¨ MÖvg AvYweK fi‡K MÖvg-†gvj ejv nq] 

Na
2
CO

3
 Gi MÖvg AvYweK fi 106 MÖvg; ZvB 106 MÖvg Na

2
CO

3
 1 wjUvi Rjxq ª̀e‡Y ª̀exf‚Z _vK‡j GB ª̀e‡Yi 

NbgvÎv 1 M n‡e| bigvwjwU †¯‹‡ji gZ †gvjvwiwUI ZvcgvÎv wbf©ikxj| 
 

cvV-9.4 
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wb‡ ©̀kK (indicators) 
†h me c`v_© wb‡R‡`i eY© cwieZ©b Øviv †Kvb ivmvqwbK wewµqvi mgvwß we› ỳ wb‡`©k K‡i Zv‡`i‡K wb‡ ©̀kK e‡j| 
wb‡ ©̀kK wewfbœ cÖKv‡ii n‡Z cv‡i| †hgb A¨vwmW-ÿviK wb‡ ©̀kK, RviY-weRviY wb‡ ©̀kK, Awa‡kvlb wb‡ ©̀kK, 
†ZRw¯Œq wb‡ ©̀kK BZ¨vw`| 

A¨vwmwWwgwZ I ÿviwgwZ‡Z †h wb‡ ©̀kK e¨eüZ nq Zv‡K A¤ø-ÿviK wb‡ ©̀kK ejv nq| †Kvb ª̀e‡Yi RviY gvÎv 
wb‡ ©̀k Ki‡Z RviY-weRviY wb‡ ©̀kK e¨eüZ nq| †hgb K

2
Cr

2
O

7
 Øviv †divm Avq‡bi RviYKv‡j WvB wdbvBj 

A¨vwgb †e¸bx eY© †`wL‡q RviY wµqvi mgvwß wb‡ ©̀k K‡i| 

A¤ø-ÿviK wb‡ ©̀kK (acid-base indicators) 

†h me c`v_© Zv‡`i eY© cwieZ©‡bi gva¨‡g A¤ø-ÿviK wewµqvi mgvwß wb‡ ©̀k K‡i, Zv‡`i‡K A¤ø-ÿviK wb‡`©kK 
ev cÖkgb wb‡ ©̀kK e‡j| †hgb wjUgvm, †dbd&_¨vwjb, wg_vBj A‡iÄ, wg_vBj †iW BZ¨vw`| 

†Kvb c`v_©‡K A¤ø-ÿviK wb‡ ©̀kK wn‡m‡e e¨envi Kivi D‡jøL‡hvM¨ kZ©̧ ‡jv n‡jv : 

(1) wb‡ ©̀k‡Ki eY© nVvr cwiewZ©Z n‡Z n‡e| A_©vr H+
  Avq‡bi †h NbgvÎvi g‡a¨ wb‡ ©̀k‡Ki eY© cwiewZ©Z nq 

Zvi we Í̄vi ¯̂í n‡Z n‡e| 

(2) wb‡ ©̀k‡Ki eY© h‡_ó ’̄vqx I D¾¡j n‡Z n‡e Ges A¨vwmwWq gva¨g I ÿvixq gva¨‡g Gi e‡Y©i g‡a¨ h‡_ó 
cv_©K¨ _vK‡Z n‡e|  

(3) †h wewµqvi †ÿ‡Î wb‡ ©̀kK e¨envi Kiv n‡e, Zvi UvB‡Uªk‡bi mgvcbx we› ỳ‡Z wb‡ ©̀k‡Ki eY© Aek¨B 
cwiewZ©Z n‡Z n‡e| 

A‡¤øi ÿviKZ¡ I ÿvi‡Ki A¤øZ¡ 
A‡¤øi ÿviKZ¡ : GK †gvj †Kvb A¨vwmW Øviv KZ †gvj GK A¤øxq ÿviK ev g‡bv‡cÖvwUK ÿviK (†hgb, NaOH) 
c~Y© cÖkwgZ nq, ÿvi‡Ki H †gvj msL¨v‡K H A¨vwm‡Wi ÿviKZ¡ e‡j| †hgb, GK †gvj HCl  A¨vwmW Øviv GK 
†gvj NaOH c~Y© cÖkwgZ nq| ZvB HCl Gi ÿviKZ¡ nj 1.0| Abyiƒcfv‡e H

2
SO

4 
Gi ÿviKZ¡ nj 2| 

 HCl(aq) + NaOH(aq) → NaCl(aq) + H
2
O(l) 

 H
2

 SO
4

(aq)   +    2NaOH(aq) → Na
2

 SO
4

(aq)  + 2H
2

 O(l) 

ÿvi‡Ki A¤øZ¡ : GK †gvj †Kvb ÿviK Øviv KZ †gvj GK ÿviKxq A¨vwmW ev g‡bv‡cÖvwUK A¨vwmW (†hgb, HCl) 
c~Y© cÖkwgZ nq, A¨vwm‡Wi H †gvj msL¨v‡K H  ÿvi‡Ki A¤øZ¡ e‡j| †hgb, GK †gvj NaOH Øviv GK †gvj HCl 
A¨vwmW c~Y© cÖkwgZ nq| ZvB NaOH Gi ÿviKZ¡ nj 1.0| Abyiƒcfv‡e CaO Gi ÿviKZ¡ nj 2| 
 NaOH(aq) + HCl(aq)  → NaCl(aq) + H

2
O(l) 

 CaO (s) + HCl(aq)  → CaCl(aq) + H
2
O(l) 

cÖkgb (Neutralisation) 

†h ivmvqwbK cÖwµqvq mgZ~j¨ cwigvY A¨vwmW I ÿv‡ii g‡a¨ wewµqvi d‡j A¨vwmW I ÿvi Df‡qB Zv‡`i ¯̂ ¯ ̂
ag© m¤ú~Y©fv‡e nvwi‡q wbi‡cÿ jeY I cvwb‡Z cwiYZ nq Zv‡K cÖkgb wewµqv e‡j| 

AvqwbK ZË¡vbymv‡i cÖkgb wewµqvq Gwm‡Wi nvB‡Wªv‡Rb Avqb (H+
 ) Ges ÿv‡ii nvBWª·vBW Avqb (OH

-
 ) hy³ 

n‡q cvwb Drcbœ nq| †hgb- 

 H
+

  +  OH
-
  =   H

2
 O 



imvqb 2q cÎ 
 

BDwbU bq  c„ôv-355 

A¤ø-ÿviK UvB‡Uªk‡bi g~jZË¡ 
†h c×wZ‡Z GKwU KwbK¨vj d¬v‡¯‹ aviYK…Z GKwU wbw ©̀ó AvqZ‡bi cÖgvY ª̀eY‡K m¤ú~Y©iƒ‡c cÖkwgZ Kivi Rb¨ 
wbqwš¿Zfv‡e ey¨‡iU †_‡K Aci GKwU ª̀eY †hvM Kiv nq Ges †hvMK…Z ª̀e‡Yi AvqZb cwigvc K‡i ª̀eYwUi 
NbgvÎv wbY©q Kiv nq Zv‡K UvB‡Uªkb e‡j| †h we› ỳ‡Z ÿvi ª̀eYwU m¤ú~Y©iƒ‡c A¤ø ª̀eY Øviv cÖkwgZ nq Zv‡K 
cÖkgb we› ỳ e‡j| wb‡ ©̀k‡Ki eY© cwieZ©b †`‡L cÖkgb we› ỳ wbY©q Kiv nq| 

Rjxq ª̀e‡Y A¤ø AvqwbZ n‡q †cÖvUb [H+
 ] `vb K‡i Ges ÿvi AvqwbZ n‡q nvB‡Wªvw·j [OH

-
 ] Avqb Drcbœ K‡i| 

A¤ø ÿvi UvB‡Uªk‡b A‡¤øi H+
  I ÿv‡ii OH

-
  ci¯úi wewµqv K‡i wbi‡cÿ H2O Drcbœ K‡i| 

HCl (Rjxq) + NaOH (Rjxq) → NaCl (Rjxq) + H2O 

H
+

  +   OH
-
  → H2O 

G mgxKiY Abyhvqx, GKwU H+
  Avqb I GKwU OH

-
  Avq‡bi wewµqvq GKwU H2O AYy ˆZwi nq ev 1.0 †gvj 

H
+

  Avqb 1.0 †gvj  OH
-
  Avq‡bi mv‡_ m¤ú~Y©fv‡e wewµqv K‡i 1.0 †gvj wbi‡cÿ H2O Drcbœ K‡i| A_©vr 

A¤ø-ÿviK UvB‡Uªk‡b A¤ø I ÿviK ª̀e‡Yi AvqZb wbY©xZ nq, ª̀eY¸‡jvi msL¨vbycvwZK mgZvi gva¨‡g| hLb 

ỳBwU ª̀e‡Yi H
+
  I OH

-
  Avq‡bi msL¨vbycvwZK cwigvY mgvb nq, ZLb ª̀eY ỳBwU m¤ú~Y©iƒ‡c cÖkwgZ nq| 

cÖkgb we› ỳ‡Z UvB‡Uªk‡b AskMÖnYKvix ª̀e‡Yi NbgvÎv cÖKv‡ki Rb¨ eZ©gv‡b †gvjvwiwU GKK e¨envi Kiv nq| 
cÖkgb we› ỳ‡Z wewµqvq AskMÖnYKvix ª̀eY ỳBwUi cwigvYMZ Zzjbvg~jK m¤úK© mivmwi cÖkgb wewµqvi mylg 
mgxKiY †_‡K cvIqv hvq| †hgb- 

H
2

SO
4

(Rjxq) + 2KOH (Rjxq) = K
2
SO

4
 (Rjxq) + 2H2O 

Dc‡ii mgxKi‡Y 1 †gvj H2SO4, 2 †gvj KOH-Gi mv‡_ m¤ú~Y©fv‡e wewµqv K‡i‡Q| A_©vr mgvb AvqZ‡bi 1 

†gvjvi H
2
SO

4
, 2 †gvjvi KOH-Gi ª̀eY‡K m¤ú~Y© cÖkwgZ K‡i| A_ev mgvb AvqZ‡bi 1 †gvjvi KOH ª̀eY 0.5 

†gvjvi H
2
SO

4
 ª̀e‡Yi mgZyj¨| A_©vr, 

cÖ_g wewµq‡Ki [†gvjvwiwU (MA) × AvqZb (VA)]

wØZxq wewµq‡Ki [†gvjvwiwU (MB) × AvqZb (VB)]
 =  

cÖ_g wewµq‡Ki †gvj msL¨v (a) [mgZvK…Z mgxKi‡Y]

wØZxq wewµq‡Ki †gvj msL¨v (b) [mgZvK…Z mgxKi‡Y]
  

ev, bMA × VA = aMB × VB 
 

cÖvBgvix ÷¨vÛvW© I †m‡KÛvix ÷¨vÛvW c`v_©© 
†h me c`v‡_©i fi wbw³i mvnv‡h¨ mwVK fv‡e cwigvc K‡i mivmwi cÖgvY ª̀eY cÖ ‘̄Z Kiv hvq, †m me c`v_©‡K 
cÖvBgvix ÷¨vÛvW© c`v_© ejv nq| G¸‡jvi wb¤œewY©Z ˆewkómg~n _vKv `iKvi Ñ 

1| G c`v_©̧ ‡jv‡K ï®‹ I weï× Ae ’̄vq cvIqv hvq| 

2| GB c`v_©̧ ‡jv evZv‡m Db¥y³ ivL‡j evZv‡mi Aw·‡Rb, Kve©b WvBA·vBW A_ev Ab¨ †Kvb Dcv`v‡bi 
ms¯ú‡k© †Kvb cwieZ©b nqbv| G Rb¨B Zzjvh‡š¿ ev wbw³‡Z IRb Kivi mgq evZv‡mi ms¯ú‡k© Avm‡jI 
G‡`i IR‡bi †Kvb cwieZ©b nqbv| 

3| GB c`v_©̧ wj cvwb MÖvnx ev cvwb MÖvmx bq| 
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4| GB c`v_©̧ ‡jv Lye mn‡RB cvwb‡Z ª̀exf‚Z nq| Zv Qvov Ab¨vb¨ c`v‡_©i mv‡_ G ai‡Yi c`v‡_©i ivmvqwbK 
wewµqv †ek ª̀æZ Ges f‚Z-wgwZK (stoichiometric) fv‡e N‡U| 

5| GB c`v_©̧ wj mvaviYZ D”P AvYweK fi hy³ nq| 

†mvwWqvg Kve©‡bU (Na
2
CO

3
), A·vwjK A¨vwmW [COOH)

2
,2H2O]; cUvwmqvg WvB‡µv‡gU, K

2
Cr

2
O

7
 G¸‡jv 

cÖvBgvix ÷¨vÛvW© c`v_©| 

†h me c`v‡_©i DcwiwjøwLZ ˆewkó¨¸‡jv _v‡Kbv A_©vr hv‡`i fi cwigvc K‡i ª̀eY cȪ ‘Z Ki‡jI cÖgvY ª̀eY 
cvIqv hvqbv Zv‡`i‡K †m‡KÛvix ÷¨vÛvW© c`v_© ejv nq| †mvwWqvg nvBWª·vBW, NaOH, KMnO4 I HCl 
†m‡KÛvix ÷¨vÛvW© c`v_©| †Kvb cÖvBgvix ÷¨vÛvW© c`v‡_©i ª̀e‡Yi mv‡_ UvB‡Uªkb K‡i G‡`i NbgvÎv ev kw³ wbY©q 
Ki‡Z nq| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



imvqb 2q cÎ 
 

BDwbU bq  c„ôv-357 

 
 

 

   cÖvK…wZK wb‡ ©̀kK cȪ ‘wZ  
 

  
 cÖvK…wZK wb‡ ©̀kK cȪ ‘wZ (Rev dzj, PvcvZv, Kv‡jvRvg, cvKv KigPv) 

AvqZwbK we‡køl‡Y e¨eüZ †h mKj e ‘̄ wb‡R‡`i eY© cwieZ©‡bi gva¨‡g wewµqvi mgvwß we› ỳ (end 

point) wb‡ ©̀k K‡i Zv‡`i‡K wb‡ ©̀kK e‡j| †hgb-wg_vBj A‡iÄ, wg_vBj †iW, wjUgvm †ccvi BZ¨vw`| Z‡e 
wewµqvi mgvwß we› ỳ (end point) wb‡ ©̀k Kivi Rb¨ GB mKj wb‡ ©̀k‡Ki cwie‡Z© jvj e‡Y©i Rev dzj, PvcvZv, 
cvKv Kv‡jvRvg, cvKv KigPv, cvKv cyuBdj BZ¨vw`i iwOb wbh©vm‡KI e¨envi Kiv ‡h‡Z cv‡i|  iwOb GB wbh©v‡mi 
g‡a¨ wewfbœ wcM‡g›U _vKvq Giv DËg cÖvK…wZK wb‡ ©̀kK| Rev dz‡ji jvj cvcwo †_‡K msM„nxZ wbh©v‡mi g‡a¨  
we`¨gvb Gb‡_vmvqvwbb (anthocyanin) Gi Dcw ’̄wZi Kvi‡Y GwU A¨vwmW ÿvi gva¨‡g eY© cwieZ©b Ki‡Z mÿg| 
ÿvi gva¨‡g Rev dz‡ji wbh©vm njy` eY©  cÖ̀ k©b Ki‡jI A¨vwmW gva¨‡g †Mvjvcx eY© aviY K‡i Ges cÖkgb we› ỳ‡Z 
nvjKv meyR eY© aviY K‡i| 

wb‡ ©̀kK cÖ ‘̄wZ  
1. jvj Rev ev iwOb †Mvjvc dz‡ji K‡qKwU cvcwo gU©v‡i wb‡q †clY `‡Ûi mvnv‡h¨ fvjfv‡e †clY Kiæb|  

2. Gfv‡e Drcbœ †c÷ ev KvB‡K weKv‡i wb‡q Gi g‡a¨ 100 cm
3 cvwb wb‡q Møvm iW Øviv 7-8 wgwbU a‡i 

bvo‡Z _vKzb|  

3. dz‡ji cvcwoi is fvjg‡Zv  ª̀exf~Z Kivi Rb¨ G‡Z 10 cm
3 B_vbj †hvM Kiæb|  

4. Gevi wdëvi †ccv‡ii mvnv‡h¨ †Q‡K wb‡q †h wbh©vm cvIqv †Mj Zv wb‡ ©̀kK wn‡m‡e e¨envi Kiæb|  

5. GB wb‡ ©̀k‡Ki ª̀eY †ekx Mvp n‡j ª̀e‡Yi g‡a¨ cÖ‡qvRb gZ cvwb w`‡q ª̀e‡Yi eY©‡K nvjKv K‡i 
UvB‡Uªk‡b wb‡ ©̀kK wn‡m‡e e¨envi Kiæb|  

wb‡ ©̀kK wn‡m‡e cvKv Kv‡jvRvg e¨envi Ki‡j cvKv Kv‡jvRv‡gi exR Avjv`v K‡i Gi imv‡jv Ask cv‡Î wb‡q 
Pvc cÖ‡qvM K‡i im msMÖn Kiæb| GB im A¨vwmWWK gva¨‡g jvj eY© wKš‘ ÿvixq gva¨‡g meyR eY© aviY K‡i| 
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   cÖgvY ª̀eY cȪ ‘wZ                                                  
 

  
1)  A·vwjK Gwm‡Wi 0.05 M cÖgvY ª̀eY cȪ ‘wZ 

ZË¡ : (COOH)2, 2H2O GKwU cÖvBgvix ÷¨vÛvW© c`v_©| A·vwjK Gwm‡Wi AvYweK fi 126| A_©vr 1 
MÖvg †gvj A·vwjK A¨vwmW = 126 g| 
aiv hvK, 250 †mwg3 0.05 M A·vwjK A¨vwmW ª̀eY cȪ ‘Z Ki‡Z n‡e|  

msÁv Abymv‡i,  

1.0 Lev 1000 cm
3 1.0 M  ª̀eY cÖ ‘̄wZi Rb¨ A·vwjK A¨vwmW jv‡M 126 g 

250 cm
3 0.05M  ª̀eY cÖ ‘̄wZi Rb¨ A·vwjK A¨vwmW jv‡M = 

126 × 250 × 0.05

1000
  = 1.575 g  

A_©vr 1.575 g Gi KvQvKvwQ A·vwjK A¨vwmW ivmvqwbK wbw³‡Z cwigvc K‡i GKwU 250 cm
3 AvqZwbK d¬v‡¯‹ 

†bqv nq| Gici 250 cm
3 d¬v‡¯‹i `vM ch©šÍ cvwb †hvM K‡i ª̀exf~Z Ki‡j 250 cm

3 0.05 M Gi KvQvKvwQ 
NbgvÎvi ª̀eY cvIqv hvq|  

DcKiY : 1wU 250 cm
3 AvqZwbK d¬v¯‹, 1wU dv‡bj, XvKbvmn IRb †evZj, ivmvqwbK wbw³, weï× A·vwjK 

A¨vwmW, Iqvk †evZj I cvwZZ cvwb| 

Kvh©c×wZ : 
1| AvqZwbK d¬v¯‹wU fvjfv‡e ay‡q wb‡q Gi gy‡L GKwU cwi®‹vi dv‡bj emvb| 

2| GKwU cwi®‹vi ï®‹ IRb †evZ‡j wKQy cwigvY ï®‹ I weï× (COOH)2,2H2O wb‡q wbw³‡Z Gi IRb wbb| 
GwU cÖ_g IRb| Gevi wbw³ †_‡K 1.575g IRb Zz‡j wbb| c‡i IRb-†evZj †_‡K Lye mZK©Zvi mv‡_ Aí 
Aí K‡i A·vwjK A¨vwmW dv‡b‡ji Dci †djyb Ges wKQyÿY cici IRb wbb| hLb IR‡b mgZv Av‡m 
ZLbB wbw ©̀ó cwigvY (1.575 g) A·vwjK A¨vwmW †bqv n‡q‡Q e‡j a‡i wbb| 

3| Iqvk †evZ‡ji cvwZZ cvwbi mvnv‡h¨ dv‡bj †_‡K A·vwjK A¨vwmW †aŠZ K‡i AvqZwbK d¬v‡¯‹ wbb Ges 
cvwb w`‡q AvqZwbK d¬v‡¯‹i `vMKvUv Ask ch©šÍ c~Y© Kiæb| d¬v‡¯‹i gyL AvUwK‡q †ek K‡qKevi SuvKv‡bv 
n‡jB A·vwjK Gwm‡Wi 0.05 M cÖgvY ª̀eY cȪ ‘Z n‡e| 

MYbv : aiv hvK Avcwb 1.575 g Gi cwie‡Z© 1.535 g A·vwjK A¨vwmW wb‡q‡Qb| ZLb Avcbvi cȪ ‘ZK…Z 
cÖgvY ª̀e‡Yi cÖK…Z gvÎv  

 = 
ª̀‡ei M„nxZ IRb

 ª̀‡ei †h cwigvY †bqv cÖ‡qvRb wQj  × wbw ©̀ó gvÎv  

 = 
1.535

1.575
  × 0.05 M 

 = 0.04873 M ≅  0.049 M 
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2) Abv`©ª †mvwWqvg Kve©‡b‡Ui cÖgvY `ªeY (0.1 M) cȪ ‘wZ 
†mvwWqvg Kve©‡bU GKwU cÖvBgvix ÷¨vÛvW© c`v_©| myZivs Zzjvh‡š¿ ev wbw³‡Z Na2CO3 Gi IRb mwVKfv‡e 
†bIqv hvq| 
ZË¡ : †mvwWqvg Kve©‡b‡Ui MÖvg AvYweK fi = 106.0  

aiv hvK 100 cm
3 0.1M Na

2
CO

3
 ª̀eY cȪ ‘Z Ki‡Z n‡e|  myZivs cÖ‡qvRbxq Na

2
CO

3
 Gi cwigvY wb‡¤œi c×wZ 

Abyhvqx †ei Kiv nq: 

1.0 Lev 1000 cm
3 1.0 M ª̀eY cÖ ‘̄wZi Rb¨ Na

2
CO

3
jv‡M 106 g 

100 cm
3 0.1 M  ª̀eY cÖ ‘̄wZi Rb¨ †mvwWqvg Kve©‡bU jv‡M = 

100× 106  × 0.1

1000
   = 1.06 g 

DcKiY : 1wU 100 cm
3 AvqZ‡bi AvqZwbK d¬v¯‹, 1 wU dv‡bj, XvKbvmn IRb †evZj, ivmvqwbK wbw³, weï× 

Na
2
CO

3
 Ges cvwZZ cvwb| 

 

wPÎ : cÖgvY ª̀eY ˆZix‡Z e¨eüZ hš¿cvwZ 

Kvh©c×wZ: 

1| GKwU 100 cm
3 AvqZ‡bi AvqZwbK d¬v¯‹ fvjfv‡e ay‡q wb‡q Gi gy‡L GKwU cwi®‹vi dv‡bj emvb| 

2| GKwU cwi®‹vi ï®‹ IRb †evZ‡j wKQy cwigvY ï®‹ I weï× Na
2
CO

3
 wb‡q  wbw³‡Z Gi IRb wbb| GwU cÖ_g 

IRb| Gevi wbw³ †_‡K 1.06 g IRb Zz‡j wbb| c‡i IRb-†evZj †_‡K Lye mZK©Zvi mv‡_ Aí Aí K‡i 
Na

2
CO

3
 dv‡b‡ji Dci †djyb Ges wKQyÿY cici IRb wbb| hLb IR‡b mgZv Av‡m ZLbB wbw ©̀ó 

cwigvY (1.06 g) Na
2
CO

3
 †bqv n‡q‡Q e‡j a‡i wbb| 

3| GKwU Iqvk †evZj †_‡K Aí cwigvY cvwZZ cvwb wb‡q dv‡bj †_‡K Na
2
CO

3
 ay‡q AvqZwbK d¬v‡¯‹ wbb| 

Gici Aí Aí cvwbi mvnv‡h¨ dv‡bjwU AviI 2/3 evi †aŠZ K‡i wbb| 

4| Gevi Iqvk †evZj †_‡K AZ¨šÍ mZK©Zvi mv‡_ cvwb wb‡q AvqZwbK d¬v‡¯‹i `vMKvUv Ask ch©šÍ cvwb Øviv 
c~Y© Kiæb| d¬v‡¯‹i gyL AvUwK‡q ª̀eYwU DËgiƒ‡c SvKv‡bv n‡jB 0.1 M Na

2
CO

3
 ª̀eY cȪ ‘Z n‡e| 

¸YK (Factor): wbw³‡Z A‡bK mgqB ª̀‡ei GKwU wbw ©̀ó cwigvY mwVK IRb †bqv hvq bv Ges G‡Z cÖPyi mgq 
e¨q nq| ZvB wbw ©̀ó cwigv‡Yi KvQvKvwQ cwigv‡Yi ª̀e wb‡j (hvi cwigvY Aek¨B wbf©yjfv‡e Rvb‡Z n‡e), Zv 
†_‡K ª̀e‡Yi mwVK NbgvÎv wb‡Pi mgxKiY Abyhvqx †ei Kiv hvq| 
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 ª̀e‡Yi mwVK NbgvÎv = 
ª̀‡ei fi (cÖK…Zfv‡e hv †bqv n‡q‡Q)
ª̀‡ei fi hv †bqv cÖ‡qvRb wQ‡jv   × wbw ©̀ó NbgvÎv 

D`vniY : hw` Avcwb 100 cm
3
 0.1 M Na

2
CO

3
 ª̀eY cȪ ‘Z Kivi Rb¨ 1.06 g Gi cwie‡Z© 1.073 g Na

2
CO

3
 

wb‡q _v‡Kb| Z‡e G †ÿ‡Î 100 cm
3 ª̀e‡Y ª̀exf‚Z Kivi ci Avcbvi cÖ ‘̄Z Kiv ª̀e‡Yi mwVK NbgvÎv n‡e Ñ 

ª̀e‡Yi mwVK NbgvÎv = 
1.073

1.06
  × 0.1 M 

  = 0.105 M 

 

3) AvbygvwbK 0.1 M cUvwmqvg cvig¨v½v‡b‡Ui (KMnO4)  ª̀eY cȪ ‘wZ 

hw`I cUvwmqvg cvig¨v½v‡bU weï× Ae ’̄vq cvIqv hvq Z_vwc cUvwmqvg cvig¨v½v‡bU‡K cÖvBgvix ÷¨vÛvW© c`v_© 
wn‡m‡e e¨envi Kiv hvq bv| KviY, cUvwmqvg cvig¨v½v‡bU wbi‡cÿ ª̀e‡Y Av‡ Í̄ Av‡ Í̄ we‡qvwRZ nq|  
 4KMnO4  + 2H2O                 4MnO2  +  4KOH  +  3O2 

Drcbœ MnO2  cieZx©‡Z G wewµqvwU‡Z AbyNU‡Ki KvR K‡i, d‡j wewµqvwUi MwZ µgvš‡̂q evo‡Z _v‡K| ZvB 
wb¤œiƒ‡c KMnO4 Gi AvbygvwbK cÖgvY ª̀eY ˆZwi K‡i e¨env‡ii wVK c~e© gyn~‡Z© ª̀eYwU‡Z cÖwgZ K‡i wb‡Z nq| 
 
ZË¡ : KMnO4  Gi MÖvg AvYweK fi = 158 g 

aiv hvK 100 cm
3 0.1M KMnO4 ª̀eY cȪ ‘Z Ki‡Z n‡e|  myZivs cÖ‡qvRbxq KMnO4 Gi cwigvY wb‡¤œi c×wZ 

Abyhvqx †ei Kiv nq: 

1.0 L ev 1000 cm
3 1.0 M ª̀eY cÖ ‘̄wZi Rb¨ KMnO4 jv‡M 158 g 

100 cm
3 0.1 M  ª̀eY cÖ ‘̄wZi Rb¨ KMnO4 jv‡M = 

100× 158 g × 0.1

1000
   = 1.58 g 

DcKiY: 1wU 100 cm
3 AvqZ‡bi AvqZwbK d¬v¯‹, 1wU dv‡bj, XvKbvmn IRb †evZj, ivmvqwbK wbw³, KMnO4 

Ges cvwZZ cvwb| 

 

wPÎ : cÖgvY ª̀eY ˆZix‡Z e¨eüZ hš¿cvwZ 

Kvh©c×wZ : 
1| GKwU 100 cm

3 AvqZ‡bi AvqZwbK d¬v¯‹ fvjfv‡e ay‡q wb‡q Gi gy‡L GKwU cwi®‹vi dv‡bj emvb| 
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2| GKwU cwi®‹vi ï®‹ IRb †evZ‡j wKQy cwigvY ï®‹ I weï× KMnO4 wb‡q  wbw³‡Z Gi IRb wbb| GwU cÖ_g 
IRb| Gevi wbw³ †_‡K 1.58 g IRb Zz‡j wbb| c‡i IRb-†evZj †_‡K Lye mZK©Zvi mv‡_ Aí Aí K‡i 
KMnO4 dv‡b‡ji Dci †djyb Ges wKQyÿY cici IRb wbb| hLb IR‡b mgZv Av‡m ZLbB wbw ©̀ó 
cwigvY (1.58 g) KMnO4 †bqv n‡q‡Q e‡j a‡i wbb| 

3| GKwU Iqvk †evZj †_‡K Aí cwigvY cvwZZ cvwb wb‡q dv‡bj †_‡K KMnO4 ay‡q AvqZwbK d¬v‡¯‹ wbb| 
Gici Aí Aí cvwbi mvnv‡h¨ dv‡bjwU AviI 2/3 evi †aŠZ K‡i wbb| 

4| Gevi Iqvk †evZj †_‡K AZ¨šÍ mZK©Zvi mv‡_ cvwb wb‡q AvqZwbK d¬v‡¯‹i `vMKvUv Ask ch©šÍ cvwb Øviv 
c~Y© Kiæb| d¬v‡¯‹i gyL AvUwK‡q ª̀eYwU DËgiƒ‡c SuvKv‡bv n‡jB 0.1 M KMnO4 ª̀eY cȪ ‘Z n‡e| 

¸YK (Factor) : wbw³‡Z A‡bK mgqB ª̀‡ei GKwU wbw ©̀ó cwigvY mwVK IRb †bqv hvq bv Ges G‡Z cÖPyi mgq 
e¨q nq| ZvB wbw ©̀ó cwigv‡Yi KvQvKvwQ cwigv‡Yi ª̀e wb‡j (hvi cwigvY Aek¨B wbf©yjfv‡e Rvb‡Z n‡e), Zv 
†_‡K ª̀e‡Yi mwVK NbgvÎv wb‡Pi mgxKiY Abyhvqx †ei Kiv hvq| 

 ª̀e‡Yi mwVK NbgvÎv = 
ª̀‡ei fi (cÖK…Zfv‡e hv †bqv n‡q‡Q)
ª̀‡ei fi hv †bqv cÖ‡qvRb wQ‡jv   × wbw ©̀ó NbgvÎv 

D`vniY : hw` Avcwb 100 cm
3
 0.1 M KMnO4 ª̀eY cȪ ‘Z Kivi Rb¨ 1.58 g Gi cwie‡Z© 1.6 g KMnO4 wb‡q 

_v‡Kb| Z‡e G †ÿ‡Î 100 cm
3 ª̀e‡Y ª̀exf‚Z Kivi ci Avcbvi cÖ ‘̄Z Kiv ª̀e‡Yi mwVK NbgvÎv n‡eÑ 

ª̀e‡Yi mwVK NbgvÎv = 
1.6

1.58
  × 0.1 M 

  = 1.01 M 
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   cÖwgZKiY-1: cÖgvY Na2CO3 `ªeY Øviv HCl `ªe‡Yi cÖwgZKiY           
 

  
†mvwWqvg Kv‡e©v‡b‡Ui cÖgvY ª̀e‡Yi mv‡_ AÁvZ NbgvÎvi nvB‡Wªv‡K¬vwiK A¨vwmW ª̀e‡Yi cÖkgb 
wewµqv NwU‡q UvB‡Uªkb c×wZ AbymiY K‡i nvB‡Wªv‡K¬vwiK A¨vwmW ª̀e‡Yi NbgvÎv wbY©q Kiv hvq| 

G‡ÿ‡Î cÖkgb wewµqvwUi mgxKiY wb¤œiƒc: 

 Na
2
CO

3  
+ 2HCl → 2NaCl + CO

2
 + H

2
O 

hw` HCl ª̀e‡Yi AvqZb I NbgvÎv h_vµ‡g VHCl Ges SHCl nq Ges Na
2
CO

3
 ª̀e‡Yi AvqZb I NbgvÎv h_vµ‡g 

VNa
2
CO

3
  I  SNa

2
CO

3  
nq Zvn‡j wb‡Pi mgxKiYwU e¨envi Kiv hvq| 

  VNa
2
CO

3
 × SNa

2
CO

3  
= 2VHCl ×  SHCl 

 (NbgvÎv †gvjvwiwU‡Z cÖKvk Ki‡Z n‡e)| 

A_©vr wbw ©̀ó AvqZ‡bi cÖgvY Na
2
CO

3
 ª̀e‡Y HCl ª̀eY †hvM K‡i †kl we› ỳ‡Z ª̀eYwUi KZUzKz AvqZb jv‡M Zv 

wbY©q K‡i Dc‡ii mgxKiY Abymv‡i HCl ª̀e‡Yi mwVK NbgvÎv MYbv Kiv nq| 

hš¿cvwZ t  

1wU KwbK¨vj d¬v¯‹ (250 cm
3 AvqZ‡bi) 

1wU gvcb d¬v¯‹ (100 cm
3  AvqZ‡bi) 

1wU ey¨‡iU (25 A_ev 50 cm
3  AvqZ‡bi) 

1wU wc‡cU (5 cm
3 AvqZ‡bi) 

1wU ev 2wU weKvi 
1wU eÿ ‡iU ÷¨vÛ (K¬̈ v¤úmn) 
1wU †aŠZKiY †evZj 
1wU Wªcvi ev KuvP bj 

ivmvqwbK e ‘̄ t Na
2
CO

3 
cÖgvY ª̀eY, HCl Gi `ªeY I †dbjd&_¨vwjb wb‡ ©̀kK 

Kvh©cÖYvjx t GKwU KwbK¨vj d¬v‡¯‹ wc‡c‡Ui mvnv‡h¨ cwigvc K‡i 10 cm
3 †mvwWqvg Kv‡e©v‡b‡Ui cÖgvY ª̀eY 

(AvbygvwbK 0.1 M NbgvÎvi) ivLyb| cvwZZ cvwb †hvM K‡i Gi AvqZb AvbygvwbK 50 cm
3 Kiæb Ges G ª̀e‡Y 2-

3 †duvUv †hvM Kiæb| ª̀eYwU jvj is MÖnY Ki‡e| 

GKwU cwi¯‹vi ey¨‡iU cÖ_‡g Aí cwigvY (AvbygvwbK 5 cm
3) mieivnK…Z nvB‡Wªv‡K¬vwiK A¨vwmW ª̀eY (hvi NbgvÎv 

wbY©q Ki‡Z n‡e) w`‡q ay‡q wbb Ges Zvici ey¨‡iUwU H A¨vwmW ª̀eY Øviv k~b¨ wPwýZ `vM ch©šÍ mveav‡b c~Y© 
Kiæb| †Lqvj ivLyb †hb ey‡i‡Ui wfZi †Kvb evZv‡mi ey`ey` bv _v‡K| Gevi eÿ ‡iUwU GKwU ÷¨v‡Ûi mv‡_ 
AvUwK‡q ivLyb| KwbK¨vj d¬v‡¯‹ †bIqv †mvwWqvg Kv‡e©v‡bU ª̀eYwU eÿ ‡i‡Ui wb‡P †i‡L Aí Aí K‡i Zvi g‡a¨ 
eÿ ‡iU †_‡K A¨vwmW ª̀eY †hvM Kiæb Ges d¬v¯‹wU SuvKv‡Z _vKzb| UvB‡Uªkb cÖwµqv †kl we› ỳ‡Z †cuŠQ‡j GK †duvUv 
A¨vwmW ª̀eY †hvM Ki‡jB ª̀e‡Yi jvj eY© webó n‡e Ges GKwU eY©nxb ª̀eY cvIqv hv‡e| G Ae ’̄vq ey‡i‡Ui cvV 
LvZvq wjLyb Ges G cvV †_‡K UvB‡Uªkb ïiæi c~‡e©i cvV we‡qvM K‡i cÖkgb wewµqvq e¨eüZ A¨vwmW ª̀e‡Yi 
AvqZb wnmve Kiæb| m¤ú~Y© UvB‡Uªkb cÖwµqvwU wZb evi cybive„wË Kiæb| hw` c„_K UvB‡Uªkb¸wj‡Z e¨eüZ 
A¨vwmW ª̀eY¸wji AvqZb ±0.1 cm

3 Gi g‡a¨ wg‡j hvq Zvn‡j UvB‡Uªkb mwVK n‡q‡Q e‡j aiv hv‡e| wZbwU 
UvB‡Uªk‡b e¨eüZ A¨vwmW ª̀e‡Yi AvqZ‡bi Mo gvb †ei K‡i GKwU mviwY‡Z wj‡L ivLyb Ges Dc‡i DwjøwLZ 
mgxKiY e¨envi c~e©K A¨vwmW ª̀e‡Yi NbgvÎv wnmve Kiæb| wb‡P GKwU bgybv mviwY †`Lv‡bv n‡jv| 
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bgybv mviwY - 9.7.1 : 0.1 M  NbgvÎvi Na2CO3  ª̀eY Øviv HCl ª̀e‡Yi cÖwgZKiY 

cvV 
msL¨v 

Na2CO3 `ªe‡Yi 
M„nxZ AvqZb (cm

3
) 

ey¨‡iU cvV HCl ª̀e‡Yi Mo 
AvqZb (cm

3
) 1g cvV 2q cvV cv_©K¨ (HCl ª̀e‡Yi AvqZb) 

(cm
3
) 

1. 5 0 10.1 10.1  

2. 5 12.5 22.6 10.1 10.1 

3. 5 22.8 32.9 10.1  

 
MYbv : 
 Na2CO3 ª̀e‡Yi AvqZb,  V1 = 5 cm

3
   

 Na2CO3 ª̀e‡Yi NbgvÎv,  S1 = 0.1 M 
HCl ª̀e‡Yi AvqZb, V2 = 10.1 cm

3 
HCl ª̀e‡Yi NbgvÎv, S2 = ? 

 Avgiv Rvwb,  V1 × 2S1 = V2 × S2 

S2 = 
V1 × 2S1

 V2
   

     = 
5×2×0.1

 10.1
  M 

       = 0.099 M  
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   cÖwgZKiY-2 : cÖgvY A·vwjK A¨vwmW `ªeY Øviv KMnO4 Gi 
`ªeY cÖwgZKiY                                                      

 

  
j¨ve‡iUwi‡Z cUvwmqvg cvig¨vsMv‡bU‡K weï× Ae ’̄vq cvIqv hvq bv| ZvQvov Gi GKwU ª̀eY ˆZix 
K‡i K‡qK w`b †i‡L w`‡j Gi NbgvÎv ax‡i ax‡i n«vm cvq| GRb¨ e¨env‡ii w`bB Gi NbgvÎv 

cÖwgZKiY Aek¨ Kibxq| ÁvZ NbgvÎvi A·vwjK A¨vwmW ª̀e‡Yi mv‡_ UvB‡Uªkb K‡i Gi NbgvÎv wbY©q Kiv hvq| 

A·vwjK A¨vwmW Ges cUvwkqvg cvig¨vsMv‡bU ª̀e‡Yi g‡a¨ msNwUZ wewµqvwUi mgZvK…Z mgxKiY n‡jv 
2KMnO

4
 + 5HOOC-COOH + 3H

2
SO

4
 → K

2
SO

4
 + 2MnSO

4
 + 10CO

2
 + 8H

2
O 

hw` A·vwjK A¨vwmW ª̀e‡Yi AvqZb Ges †gvjvi NbgvÎv h_vµ‡g V
A

 Ges M
A
 nq Ges cUvwkqvg cvig¨vsMv‡bU 

ª̀e‡Yi AvqZb Ges †gvjvi NbgvÎv h_vµ‡g V
B

 Ges M
B
 nq Zvn‡j AÁvZ NbgvÎv wbY©‡qi Rb¨ wb‡Pi m¤úK©wU 

e¨envi Ki‡Z n‡e: 

 2 × V
A

 × M
A

 = 5 × V
B

 × M
B

 

 
hš¿cvwZ : 

1wU KwbK¨vj d¬v¯‹ (250 cm
3 AvqZ‡bi) 

1wU gvcb d¬v¯‹ (100 cm
3 AvqZ‡bi) 

1wU ey¨‡iU (25 A_ev 50 cm
3 AvqZ‡bi) 

1wU wc‡cU (5 cm
3 AvqZ‡bi) 

1wU ev 2wU weKvi 
1wU eÿ ‡iU ÷¨vÛ (K¬̈ v¤úmn) 
dv‡bj 
1wU Wªcvi ev KuvP bj 

ivmvqwbK e ‘̄ t HOOC-COOH
 
cÖgvY ª̀eY, KMnO

4
 Gi ª̀eY I H

2
SO

4
 cvwZZ cvwb| 

Kvh©cÖYvjx : wc‡c‡Ui mvnv‡h¨ cwigvc K‡i 10 cm
3 A·vwjK Gwm‡Wi cÖgvY ª̀eY (0.05 M NbgvÎvi) GKwU 

†KvwbK¨vj d¬v‡¯‹ ivLyb| Gi mv‡_ 10 cm
3 0.5 M H

2
SO

4
 ª̀eY Ges 30 cm

3 cvwZZ cvwb wgwkªZ Kiæb| Gevi 

wgwkªZ ª̀eYwU AvbygvwbK 70
0 -80

0C ZvcgvÎvq DËß Kiæb| 

GKwU cwi¯‹vi ey‡iU‡K cÖ_‡g Aí cwigvY (AvbygvwbK 5 cm
3) cUvwkqvg cvig¨vsMv‡bU ª̀eY (hvi NbgvÎv wbY©q 

Ki‡Z n‡e) Øviv †aŠZ Kiæb| Zvici eÿ ‡iUwU cUvwkqvg cvig¨vsMv‡bU ª̀eY Øviv c~Y© Kiæb †hb ª̀e‡Yi DcwiZj 
eÿ ‡i‡Ui k~b¨ wPwýZ `vM ch©šÍ †cuŠQvq| jÿ¨ ivL‡Z n‡e eÿ ‡i‡Ui g‡a¨ †hb †Kvb evZv‡mi ey`ey` bv _v‡K| Gevi 
eÿ ‡iU †_‡K †duvUvq †duvUvq cvig¨vsMv‡bU `ªeY d¬v‡¯‹ Aew ’̄Z A·vwjK A¨vwmW ª̀e‡Y †hvM Kiæb Ges d¬v¯‹wU 
SuvKv‡Z _vKzb| GK †duvUv cvig¨vsMv‡bU ª̀eY d¬v‡¯‹ co‡jB m¤ú~Y© ª̀eYwU †Mvjvwc eY© aviY Ki‡e| wKQy mg‡qi 
g‡a¨ G eY© A „̀k¨ n‡e| cÖwZ †duvUv ª̀e‡Yi Kvi‡Y m„ó †Mvjvwc eY© A „̀k¨ nevi ciB †Kej Zvi cieZ©x †duvUv 
cvig¨vsMv‡bU ª̀eY †hvM Ki‡Z n‡e| GK mgq †`Lv hv‡e ª̀e‡Yi †Mvjvwc eY© ’̄vqx n‡e| GwUB RviY-weRviY 
wewµqvi †kl we› ỳ|  
eÿ ‡iU cvV jÿ¨ Kiæb Ges KZUv cUvwkqvg cvig¨vsMv‡bU ª̀eY †hvM Kiv n‡q‡Q Zv mviwY‡Z wjLyb| m¤ú~Y© 
UvB‡Uªkb cÖwµqvwU wZb evi cybive„wË Kiæb| hw` me¸wj UvB‡Uªkb †_‡K cÖvß cUvwkqvg cvig¨vsMv‡bU ª̀e‡Yi 
AvqZb G‡K Ac‡ii mv‡_ ±0.1 cm

3 †_‡K †ewk cv_©K¨ bv †`Lvq Zvn‡j UvB‡Uªkb mwVK n‡q‡Q e‡j aiv hv‡e| 
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bgybv mviwY - 9.8.1 : cÖgvY A·vwjK A¨vwmW ª̀eY Øviv KMnO
4
 ª̀e‡Yi cÖwgZKiY 

cvV 
msL¨v 

A·vwjK A¨vwmW 

`ªe‡Yi M„nxZ AvqZb 
(cm

3
) 

ey¨‡iU cvV KMnO
4

 

`ªe‡Yi Mo 
AvqZb (cm

3
) 

1g cvV 2q cvV cv_©K¨ (KMnO
4
 ª̀e‡Yi AvqZb) 

(cm
3
) 

1. 10     

2. 10     

3. 10     

 
MYbv : 
 A·vwjK A¨vwmW ª̀e‡Yi AvqZb,  V1 = 10 cm

3
   

 A·vwjK A¨vwmW ª̀e‡Yi NbgvÎv,  S1 = 0. 05 M 
KMnO

4
 ª̀e‡Yi AvqZb, V2 = V2 cm

3 
KMnO

4
 ª̀e‡Yi NbgvÎv, S2 = ? 

 Avgiv Rvwb,   V1 × 2S1 = V2 × 5S2 

S2 = 
V1 × 2S1

 5V2
   

     = 
10×2×0.05

 5V2
  M 
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   cÖwgZKiY -3 : cÖgvY KMnO4 `ªeY e¨envi K‡i ARvbv NbgvÎvi `ªe‡Y 
†divm Avqi‡Yi cwigvY wbY©q                                                                                    

  
†jvnvi †hŠM‡K (†divm jeY) KMnO4 ev K2Cr2O7 Gi cÖgvY ª̀eY Øviv RvwiZ K‡i †jvnvi 
cwigvY wbY©q Kiv hvq| G cv‡V UªvB‡Uªkb c×wZ‡Z †divm †hŠ‡M Avqi‡Yi cwigvY wbY©q cÖwµqv 

Av‡jvPbv Kiv n‡e| 
mvjwdDwiK Gwm‡Wi Dcw¯’wZ‡Z cUvwkqvg cvig¨vsMv‡bU †divm Avqi‡Yi mv‡_ wb‡Pi mgxKiY Abymv‡i GKwU 
RviY-weRviY wewµqv NUvq| 
2KMnO

4
 + 10FeSO

4
 + 8H

2
SO

4
 → 2MnSO

4
 + 5Fe

2
(SO

4
)
3
 + K

2
SO

4
 + 8H

2
O 

ev MnO
-

4
  + 5Fe

2+
 + 8H

+
 → Mn

2+
 + 5Fe

3+
 + 4H

2
O 

GLv‡b KMnO
4
 RviK c`v_© Ges FeSO

4
 weRviK c`v_© wn‡m‡e KvR K‡i| 

 MnO
-

4
  + 5e

-
 → Mn

2+
 

 5Fe
2+

 - 5e
-
 → 5Fe

3+
 

 MnO
-

4
  + 5Fe

2+
 → Mn

2+
 + 5Fe

3+
 

GK †gvj KMnO
4
 cuvP †gvj †divm AvqiY (Fe

2+
)-†K RvwiZ K‡i| AZGe wbw ©̀ó AvqZ‡bi †divm Avqi‡Yi 

ª̀eY‡K RvwiZ Ki‡Z ÁvZ NbgvÎvi KZ AvqZb KMnO
4
 cÖ‡qvRb Zv UvB‡Uªkb Gi gva¨‡g wbY©q K‡i wb‡Pi 

m¤úK© n‡Z Avqi‡Yi cwigvY wnmve Kiv hvq t 

 1000 cm
3 1 M KMnO

4
 ª̀eY ≡ 5 †gvj Fe

2+ ≡ 5 × 55.85 MÖvg Fe
2+ ≡ 279.25 MÖvg Fe

2+
 

ev, 1 cm
3
 1 M KMnO

4
 ª̀eY ≡ 0.2792 MÖvg Fe

2+ 

 

hš¿cvwZ  

1wU KwbK¨vj d¬v¯‹ (250 cm
3 AvqZ‡bi) 

1wU gvcb d¬v¯‹ (100 cm
3  AvqZ‡bi) 

1wU ey¨‡iU (25 A_ev 50 cm
3  AvqZ‡bi) 

1wU wc‡cU (5 cm
3 AvqZ‡bi) 

1wU ev 2wU weKvi 
1wU eÿ ‡iU ÷¨vÛ (K¬̈ v¤úmn) 
dv‡bj 
1wU Wªcvi ev KuvP bj 

ivmvqwbK e ‘̄ : FeSO
4
 Gi bgybv, KMnO

4
 I H

2
SO

4
| 

Kvh©cÖYvjx  
KMnO

4
 ª̀eY cÖwgZKiY t 9.6(3) Gi Abyiƒcfv‡e KMnO

4
 ª̀eY ˆZwi K‡i A·vwjK A¨vwmW ª̀eY Øviv KMnO

4 

ª̀eY‡K cÖwgZKiY K‡i wbb|  
Fe

2+
 ª̀e‡Yi UvB‡Uªkb : K¬v‡¤úi mvnv‡h¨ GKwU cwi¯‹vi eÿ ‡iU ÷¨v‡Û AvUKvb Ges dv‡bj e¨envi K‡i eÿ ‡iUwU 

mveav‡b KMnO
4
 Gi cÖgvY ª̀eY Øviv c~Y© Kiæb| jÿ¨ ivL‡Z n‡e †hb eÿ ‡i‡Ui g‡a¨ †Kv_vI ey`ey` wn‡m‡e 

evZvm AvUKv bv c‡o| eÿ ‡i‡Ui cÖv_wgK cvV mviwY‡Z wj‡L ivLyb| Gevi wc‡c‡Ui mvnv‡h¨ 10 cm
3 FeSO

4
 Gi 

bgybv ª̀eY GKwU KwbK¨vj d¬v‡¯‹ wbb Ges Gi mv‡_ 30 cm
3 cvwZZ cvwb Ges 10 cm

3 1 M H
2
SO

4
 ª̀eY †hvM 
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Kiæb| d¬v¯‹wU eÿ ‡i‡Ui wb‡P GKLÛ mv`v KvM‡Ri Dci ivLyb| eÿ ‡iU †_‡K †duvUvq †duvUvq KMnO
4
 ª̀eY †divm 

je‡Yi ª̀e‡Y †hvM Kiæb Ges d¬v¯‹wU SuvKv‡Z _vKzb| †`L‡Z cv‡eb cUvwkqvg cvig¨vsMv‡b‡Ui †Mvjvwc eY© †divm 
ª̀e‡Yi wewµqvi d‡j A „̀k¨ n‡”Q| cUvwkqvg cvig¨vsMv‡bU ª̀eY †hvM Ki‡Z _vKzb Ges †h g~û‡Z© GK †duvUv 
cvig¨vsMv‡bU ª̀eY wgwkªZ n‡j †Mvjvwc eY© ’̄vqx nq ZLwb cvig¨vsMv‡bU ª̀eY †hvM Kiv eÜ Kiæb| GwUB wewµqvi 
†kl we› ỳ| eÿ ‡iU cvV mviwY‡Z wjLyb Ges G cvV †_‡K cÖv_wgK cvV we‡qvM K‡i wewµqvq e¨eüZ KMnO

4
 

ª̀e‡Yi AvqZb wnmve Kiæb| UvB‡UªkbwU wZbevi cybive„wË Kiæb| me¸wj UvB‡Uªk‡b hw` GKB cwigvY (± 0.1 
cm

3 mxgvi g‡a¨) KMnO
4
 ª̀eY e¨eüZ n‡q _v‡K Zvn‡j UvB‡Uªkb mwVK n‡q‡Q e‡j aiv n‡e| UvB‡Uªk‡bi 

djvdj LvZvq wjLyb Ges wZbwU UvB‡Uªk‡b e¨eüZ KMnO
4
 ª̀e‡Yi AvqZb †_‡K Mo gvb wnmve Kiæb| Gevi 

wb‡Pi m¤úK© †_‡K 10 cm
3 †divm Avqi‡Yi ª̀e‡Y Dcw ’̄Z Avqi‡Yi cwigvY wnmve Kiæb Ges G gvb †_‡K cÖwZ 

wjUvi ª̀e‡Y KZUzKz †divm AvqiY Dcw ’̄Z _v‡K Zv †ei Kiæb| 

bgybv mviwY - 9.9.1 : cÖgvY KMnO
4
 ª̀eY Øviv bgybv ª̀e‡Y ‡divm Avq‡bi cwigvY wbY©q 

cvV 
msL¨v 

Fe
2+ ª̀e‡Yi M„nxZ 
AvqZb (cm

3
) 

ey¨‡iU cvV KMnO
4

 

`ªe‡Yi Mo 
AvqZb (cm

3
) 

1g cvV 2q cvV cv_©K¨ (KMnO
4
 ª̀e‡Yi AvqZb) 

(cm
3
) 

1. 10 0.0 5.0 5.0  

2. 10 5.7 10.8 5.1 5.0 

3. 10 11.0 15.9 4.9  

 
MYbv : 

KMnO
4
 ª̀e‡Yi AvqZb, V2 = 5.0 cm

3
  

KMnO
4
 ª̀e‡Yi NbgvÎv, S2 =  0.099 M 

 Avgiv Rvwb,  

 1 cm
3 1 M KMnO

4
 ª̀eY ≡ 0.2792 g Fe

2+  ª̀eY 

 5 cm
3  0.099 M KMnO

4
 ª̀eY ≡ 0.2792 × 5 × 0.099 =  0.1382 g Fe  

 GLb 10 cm
3  ª̀e‡Y Avqib Av‡Q = 0.1382 g 

 100 cm
3  mieivnK…Z ª̀e‡Y Avqib Av‡Q = 0.1382 × 10 =1.382 g 


