
'ys"k.k dk vFkZ ges'kk inkFkZ dks blosQ pje vo;oksa esa rksM+uk ugha gksrkA inkFkZ dh izo`Qfr Kkr
djuk vkSj blosQ vo;oksa dh igpku djuk Hkh fo'ys"k.k gksrk gS vkSj bls xq.kkRed fo'ys"k.k
dgrs gSaA vdkcZfud yo.kksa osQ xq.kkRed fo'ys"k.k dk vFkZ yo.k esa vFkok yo.kksa osQ feJ.k

esa mifLFkr /uk;uksa vkSj ½.kk;uksa dh igpku djuk gSA vdkcZfud yo.k] vEy osQ {kkjd }kjk vFkok
foykse izfozQ;k }kjk laiw.kZ vFkok vkaf'kd mnklhuhdj.k ls izkIr gksrs gSaA yo.k cuus esa vEy }kjk fn;k
x;k Hkkx ½.kk;u vkSj {kkjd }kjk iznÙk Hkkx /uk;u dgykrk gSA mnkgj.kkFkZ] CuSO

4  
vkSj NaCl yo.kksa

esa Cu
2+ vkSj Na+  /uk;u gSa vkSj SO

4

2–
 ,oa Cl

–
 ½.kk;u gSaA xq.kkRed fo'ys"k.k vusd ekiozQeksa ij fd,

tkrs gSaA buesa inkFkZ dh vyx&vyx ek=kk iz;qDr gksrh gSA c`gr~ fo'ys"k.k (Macro analysis) esa 0.1

ls 0.5 g inkFkZ vkSj yxHkx 20 mL foy;u iz;qDr gksrk gSA va'klw{e fo'ys"k.k (semi micro

analaysis) esa 0.05 g inkFkZ vkSj 1 mL foy;u dh vko';drk gksrh gS tcfd lw{e fo'ys"k.k osQ
fy, cgqr de ek=kk dh vko';drk gksrh gSA fo'ys"k.k ,slh vfHkfozQ;kvksa }kjk fd;k tkrk gS ftudk cks/
gesa viuh ns[kus vkSj lw¡?kus okyh Kkusafnz;ksa }kjk gks ldrk gSaA ,slh vfHkfozQ;kvksa esaµ

(d) vo{ksi cuuk

([k) jax esa ifjorZu vkSj

(x) xSl fudyuk bR;kfn lfEefyr gksrk gSA

vdkcZfud yo.k dk ozQec¼ fo'ys"k.k fuEufyf[kr pj.kksa esa gksrk gS&

(i) Bksl yo.k vkSj mlosQ foy;u dk izkFkfed ijh{k.kA

(ii) foy;u esa vfHkfozQ;kvksa }kjk ½.kk;u dk fu/kZj.k (vknzZ ijh{k.k) vkSj laiqf"V
ijh{k.kA

(iii) foy;u esa vfHkfozQ;kvksa }kjk /uk;u dk fu/kZj.k (vknz Z ijh{k.k) vkSj laiqf"V
ijh{k.kA

Bksl yo.k dk izkFkfed ijh{k.k dHkh&dHkh cgqr egRoiw.kZ tkudkjh nsrk gS] ftlls vkxs dk
fo'ys"k.k vklku gks tkrk gSA ;|fi ;g ijh{k.k ifj.kke ugha nsrs ijUrq dHkh&dHkh fdUgha ½.kk;uksa vFkok
/uk;uksa dh mifLFkfr dk egRoiw.kZ laosQr nsrs gSaA ;g ijh{k.k 10&15 feuV esa fd, tk ldrs gSaA buesa
jax] xa/ vkSj foys;rk bR;kfn tSls lkekU; jax&:i vkSj HkkSfrd xq.kksa dks uksV djuk vkSj Bksl yo.k osQ
'kq"d&ijh{k.k uked ijh{k.k djuk lfEefyr gksrk gSA bUgsa 'kq"d ijh{k.k dgrs gSaA

'kq"d yo.k dks xje djuk] Cyks ikbi ijh{k.k] Tokyk ijh{k.k] lqgkxk eudk ijh{k.k (borex bead

test)] lksfM;e dkcksZusV eudk ijh{k.k] pkjdksy dksVfjdk ijh{k.k (charcoal cavity test) bR;kfn
'kq"d ijh{k.k osQ varxZr vkrs gSaA buesa ls oqQN ijh{k.k blh ,dd esa ckn esa fn;s x, gSaA

,dd-7

ozQec¼ xq.kkRed fo'ys"k.k

fo
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iz;ksx'kkyk iqfLrdk] jlk;u

yo.k dh ty eas foys;rk vkSj tyh; foy;u dh pH ls yo.k esa mifLFkr vk;uksa osQ fo"k; esa
egRoiw.kZ tkudkjh feyrh gSA ;fn yo.k dk foy;u vEyh; vFkok {kkjdh; izo`Qfr dk gks rks bldk
vFkZ gS fd ;g tyh; foy;u esa ty vi?kfVr gks jgk gSA ;fn foy;u {kkjdh; izo`Qfr dk gks rks yo.k
dksbZ dkcksZusV ;k lYiQkbM bR;kfn gks ldrk gSA ;fn foy;u vEyh; izo`Qfr n'kkZrk gS rks ;g vEyh;
yo.k vFkok nqcZy {kkj vkSj izcy vEy ls cuk yo.k gks ldrk gSA bl fLFkfr esa foy;u dks ½.kk;uksa
osQ ijh{k.k ls igys lksfM;e dkcksZusV ls mnklhu dj ysuk loksZÙke gksrk gSA

ruq H
2
SO

4
/ruq HCl vkSj lkanz H

2
SO

4
 }kjk izkFkfed ijh{k.k esa fudyus okyh xSlsa Hkh vEyh;

ewydksa osQ fo"k; esa vPNk laosQr nsrh gSa (ns[ksa lkj.kh 7-1 vkSj 7-3)A vk;uksa osQ laiqf"V ijh{k.kksa ls igys
izkFkfed ijh{k.k vo'; djus pkfg,A

iz;ksx  7-1

mís';

fuEufyf[kr eas ls ,d /uk;u vkSj ,d ½.kk;u dk ijh{k.k djukµ

/uk;u   - Pb
2+

, Cu
2+

, As
3+

, Al
3+

, Fe
3+

, Mn
2+

,  Ni
2+

, Zn
2+

, Co
2+

, Ca
2+

, Sr
2+

, Ba
2+

, Mg
2+

,

NH
4

+

½.kk;u  - CO
3

2–
, S

2–
, SO

3

2–
,  SO

4

2–
, NO

2

–
, NO

3

– 
, Cl

– 
, Br

–
, I

–
, PO

4

3–
, C

2
O

4

2– 
, CH

3
COO

–

(v?kqyu'khy yo.k lfEefyr ugha gksaxs)

fl¼kar

fo'ys"k.k esa vR;Ur mi;ksxh nks ewy fl¼kar fuEufyf[kr gSa&

(i) foys;rk xq.kuiQy vkSj (ii) mHk;fu"B vk;u izHkko

tc yo.k dk vk;fud xq.kuiQy foys;rk xq.kuiQy ls vf/d gks tkrk gS rks vo{ksi.k gks tkrk gSA
yo.k osQ vk;fud xq.kuiQy dks mHk;fu"B vk;u izHkko }kjk fu;af=kr fd;k tkrk gS ftlosQ fo"k; esa vki
jlk;u dh ikB~;iqLrd esa i<+ pqosQ gSaA

vko';d lkexzh

• DoFku uyh & vko';drkuqlkj
• ij[kufy;k¡ & vko';drkuqlkj
• ekid flfyaMj & ,d
• ij[kuyh LVSaM & ,d
• ij[kuyh gksYMj & ,d
• fudkl uyh & ,d
• dkWoZQ & vko';drkuqlkj
• fuL;and i=k & vko';drkuqlkj

• vfHkdeZd & vko';drkuqlkj
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ozQec¼ xq.kkRed fo'ys"k.k

izs{k.k
vuqeku

fudyh xSl laHkkfor ½.kk;u

rst cqncqnkgV osQ lkFk ,d jaxghu xa/ghu xSl fudyrh
gS tks pwus osQ ikuh dks nwf/;k dj nsrh gSA

CO
2

dkcksZusV (CO
3

2–)

lkj.kh 7-1 & ruq lYÝ;wfjd vEy }kjk izkFkfed ijh{k.k

lM+s vaMs tSlh xa/ okyh ,d jaxghu xSl fudyrh gS
tks ysM ,slhVsV i=k dks dkyk dj nsrh gSA

tyrh gqbZ xa/d dh rh[kh xa/ okyh ,d jaxghu xSl
fudyrh gS] tks iksVSf'k;e MkbozQksesV osQ vEyh; foy;u
dks gjk dj nsrh gSA

Hkwjs èkwe fudyrs gSa] tks LVkpZ ;qDr vEyh; iksVSf'k;e
vk;ksMkbM foy;u dks uhyk dj nsrs gSaA

H
2
S

SO
2

NO
2

lYiQkbM (S
2–)

lYiQkbV (SO
3

2–)

ukbVªkbV (NO
2

–)

fljosQ dh xa/ okys jaxghu èkwe fudyrs gSa] tks uhys
fyVel dks yky dj nsrs gSaA

CH
3
COOH osQ èkwe ,slhVsV (CH

3
COO

–)

½.kk;uksa dk Øec¼ fo'ys"k.k

pj.k I & ruq lYÝ;wfjd vEy }kjk izkFkfed ijh{k.k

bl ijh{k.k esa yo.k ij ruq lYÝ;wfjd vEy dh vfHkfozQ;k (ftldh izfozQ;k
uhps nh xbZ gS) d{k rki ij vkSj xje djosQ uksV dh tkrh gSA dkcks±usV
(CO

3

2–)] lYiQkbM (S
2–)] lYiQkbV  (SO

3

2–)] ukbVªkbV (NO
2

– ) vkSj
,slhVsV (CH

3
COO

–) ruq  lYÝ;wfjd vEy osQ lkFk vfHkfozQ;k djosQ
vyx&vyx xSl nsrs gSaA fudyh gqbZ xSlksa osQ xq.k/eks± osQ vè;;u ls ½.kk;uksa
osQ fo"k; esa lwpuk izkIr gksrh gSA xSlksa osQ vfHky{kf.kd xq.k/eZ la{ksi esa lkj.kh
7-1 esa uhps fn, x, gSaA

izfozQ;k

ij[kuyh esa 0.1 g yo.k ysdj mlesa 1-2 mL ruq lYÝ;wfjd vEy feyk,aA
;fn dejs osQ rki ij vfHkfozQ;k feJ.k esa dksbZ ifjorZu gks rks è;ku nsaA ;fn
dksbZ xSl u fudys rks ij[kuyh dh lkexzh dks xje djsa  (fp=k 7-1) vkSj
fudyh gqbZ xSl dh igpku lkj.kh 7-1 ns[kdj djsaA

fp=k 7-1 & xSl dk ijh{k.k
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iz;ksx'kkyk iqfLrdk] jlk;u

CO
3

2-
 S

2–
, SO

3

2-
, NO

2

–
 vkSj CH

3
COO

– osQ laiqf"V ijh{k.k

;fn yo.k ty esa ?kqyu'khy gks rks vEyh; ewydksa osQ laiqf"V ijh{k.k (vknzZ ijh{k.k) tyh; fu"d"kZ
}kjk vkSj ;fn yo.k v?kqyu'khy gks rks lksfM;e dkcksZusV fu"d"kZ }kjk fd, tkrs gSaA dkcksZusV (CO

3

2–)
dk laiqf"V ijh{k.k yo.k osQ tyh; foy;u esa fd;k tkrk gS vFkok Bksl yo.k iz;qDr djrs gSa D;ksafd
lksfM;e dkcksZusV fu"d"kZ esa dkcksZusV vk;u gksrs gSaA tyh; fu"d"kZ yo.k dks ty esa ?kksy dj cuk;k tkrk
gSA lksfM;e dkcksZusV fu"d"kZ cukuk uhps fn;k x;k gS&

lksfM;e dkcksZusV fu"d"kZ cukuk

ikWflZysu I;kyh vFkok DoFku uyh esa 1g yo.k ysaA blesa yxHkx 3 g Bksl lksfM;e dkcksZusV vkSj
15 mL vklqr ty feyk,aA lkexzh dks foyksfMr djrs gq, 10 feuV rd mckysaA BaMk djosQ fuL;afnr
djsa vkSj fuL;an dks lksfM;e dkcksZusV fu"d"kZ yscy djsaA

ruq lYÝ;wfjd vEy osQ lkFk vfHkfozQ;k djus okys ½.kk;uksa osQ laiqf"V ijh{k.k uhps lkj.kh 7-2 esa
fn, x, gSaA

½.kk;u

ij[kuyh esa 0.1 g yo.k ysdj ruq lYÝ;wfjd vEy feyk,aA rst cqncqnkgV osQ
lkFk CO

2
 xSl fudyrh gS] tks pwus osQ ikuh dks nwf/;k dj nsrh gSA oqQN vfèkd

le; rd xSl izokfgr djus ls nwf/;kiu foyqIr gks tkrk gSA

laiqf"V ijh{k.k

dkcksZusV (CO
3

2–)

1 mL tyh; foy;u ;k lksfM;e dkcksZusV fu"d"kZ ysdj blesa ,d cw¡n lksfM;e
ukbVªksizqlkbM foy;u feyk,aA uhyyksfgr vFkok cSaxuh jax izkIr gksrk gSA

lYiQkbM (S
2–)

(d) ,d ij[kuyh esa 1 mL tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ
ysdj csfj;e DyksjkbM foy;u feyk,aA 'osr vo{ksi izkIr gksrk gS tks
ruq gkbMªksDyksfjd vEy esa ?kqy tkrk gS vkSj lYiQj MkbvkWDlkbM xSl
Hkh fudyrh gSA

([k) ,d ij[kuyh esa pj.k ^d* dk vo{ksi ysdj mlesa ruq H
2
SO

4
 ls

vEyho`Qr iksVSf'k;e ijeSaxusV foy;u dh oqQN cw¡nsa feyk,aA iksVSf'k;e
ijeSaxusV foy;u dk jax foyqIr gks tkrk gSA

*lYiQkbV (SO
3

2–)

lkj.kh 7-2 & CO
3

2–
, S

2–
, SO

3

2– 
, NO

2

–
 vkSj CH

3
COO

–  osQ fu/kZj.k ijh{k.k

* CO
2
 xSl dh Hkk¡fr lYiQj MkbvkWDlkbM xSl Hkh pwus osQ ikuh dks nwf/;k dj nsrh gSA ijUrq CO

2
 jaxghu vkSj xa/ghu xSl gksrh

gS vkSj SO
2
 xSl dh vfHky{kf.kd xa/ gksrh gSA

(d) ,d ij[kuyh esa 1 mL tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ ysdj
oqQN cw¡nsa iksVSf'k;e vk;ksMkbM foy;u dh vkSj oqQN cw¡nsa LVkpZ foy;u dh
feykus osQ ckn ,slhfVd vEy ls vEyhòQr djus ls uhyk jax izkIr gksrk gSA

([k) 1 mL tyh; foy;u dks ,slhfVd vEy ls vEyho`Qr djsaA 2&3 cw¡nsa
lYiSQfufyd vEy osQ foy;u dh feykus osQ ckn 2&3 cw¡nsa 1&uS-ÝFkkby
,sehu vfHkdeZd dh feyk,aA yky jax izkIr gksuk ukbVªkbV vk;u dh
mifLFkfr bafxr djrk gSA

ukbVªkbV (NO
2

–)
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[CO
2

3

–
]

CaCO3

Na2CO3 + H2SO4   Na2SO4 + H2O +CO2

Ca(OH)2 + CO2   CaCO3 + H2O

CO2

CaCO3 + CO2 + H2O   Ca (HCO3)2

[S
2–

]

H2SO4

Na2S + H2SO4 Na2SO4 + H2S

(CH3COO)2Pb + H2S         PbS        +  2CH3COOH

0.1 g 1 mL 0.2 mL

0.1 g 1-2 mL

1-2 mL **

CH3COO–

** 1 mL NaOH
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iz;ksx'kkyk iqfLrdk] jlk;u

dh oqQN cw¡nsa feyk,aA laoqQy ;kSfxd Na
4
[Fe(CN)

5
NOS] cuus osQ dkj.k uhyyksfgr vFkok

cSaxuh jax izkIr gksuk yo.k esa lYiQkbM vk;u dh mifLFkfr lqfuf'pr djrk gSA
Na

2
S   +       Na

2
 [Fe(CN)

5
NO] →     Na

4
 [Fe(CN)

5
NOS]

     lksfM;e ukbVªksizqlkbM      uhyyksfgr jax dk laoqQy

3- lYiQkbV vk;u [SO
2

3

–
] dk ijh{k.k

(d) lYiQkbV yo.k dks ruq lYÝ;wfjd vEy osQ lkFk xje djus ij SO
2
 xSl fudyrh gS tks

xaèkd osQ tyus tSlh xa/ okyh ne?kksaVw xSl gksrh gSA
Na

2
SO

3
 + H

2
SO

4
  → Na

2
SO

4
 + H

2
O  + SO

2

;g xSl ruq H
2
SO

4
 ls vEyho`Qr fd, x, iksVSf'k;e MkbozQksesV i=k dks gjk dj nsrh gSA

K
2
Cr

2
O

7
 + H

2
SO

4
 + 3SO

2
  →       K

2
SO

4
   +    Cr

2
 (SO

4
)
3
      +  H

2
O

ozQksfe;e lYisQV
    (gjk)

([k) yo.k dk tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ] csfj;e DyksjkbM foy;u esa
feykus ij csfj;e lYiQkbV dk 'osr vo{ksi nsrk gSA

;g vo{ksi fuEufyf[kr ijh{k.k nsrk gS&
Na

2
SO

3
 + BaCl

2
   →  2NaCl + BaSO

3

(i) ruq HCl  esa lYiQkbV osQ vi?kVu osQ dkj.k vo{ksi blesa ?kqy tkrk gSA fudyus okyh
SO

2
 xSl dk ijh{k.k fd;k tk ldrk gSA

BaSO
3
  + 2HCl  →  BaCl

2 
 + H

2
O + SO

2

(ii) lYiQkbV dk vo{ksi vEyho`Qr iksVSf'k;e ijeSaxusV foy;u dks jaxghu dj nsrk gSA
BaSO

3
 + H

2
SO

4
  →  BaSO

4
 + H

2
O + SO

2

2KMnO
4 
+ 3H

2
SO

4
  →

  
K

2
SO

4
 + 2MnSO

4
 + 3H

2
O + 5 [O]

SO
2
 + H

2
O + [O]  →  H

2
SO

4

4- ukbVªkbV vk;u [NO
–

2
]  dk ijh{k.k

(d) Bksl ukbVªkbV yo.k esa ruq H
2
SO

4  
feykdj xje djus ls NO

2
 xSl osQ Hkwjs&yky èkwe

fudyrs gSaA yo.k osQ foy;u esa iksVSf'k;e vk;ksMkbM foy;u feykus osQ ckn rk”kk cuk LVkpZ
foy;u feykdj ,slhfVd vEy }kjk vEyho`Qr djus ij uhyk jax izkIr gksrk gSA oSdfYid
:i ls iksVSf'k;e vk;ksMkbM vkSj LVkpZ osQ foy;u rFkk ,slhfVd vEy dh oqQN cw¡nksa ls Hkhxk
gqvk fiQYVj i=k xSl osQ laioZQ esa vkus ij fudyh gqbZ vk;ksMhu dh LVkpZ }kjk vU;ksU;fozQ;k
osQ dkj.k uhyk gks tkrk gSA

(i) 2NaNO
2
 + H

2
SO

4
  →  Na

2
SO

4
 + 2HNO

2

3HNO
2
  →  HNO

3
 + 2NO + H

2
O

2NO + O
2
 →  2NO

2

 Hkwjh xSl

csfj;e osQ
;kSfxd

iksVSf'k;e
ijeSaxusV
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ozQec¼ xq.kkRed fo'ys"k.k

(ii) 2HNO
2
 + 2KI + 2CH

3
COOH  →  2CH

3
 COOK + 2H

2
O + 2NO + I

2

I
2
 + Starch  →  uhyk laoqqQy

([k) lYiSQfufyd vEy&1&uS-ÝFkkby,sehu vfHkdeZd (xzhl&bykWLos ijh{k.k)

,slhfVd vEy ls vEyho`Qr tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ esa lYiSQfufyd
vEy vkSj 1&uS-ÝFkkby,sehu feyus ij vfHkfozQ;k esa cus ukbVªl vEy }kjk lYiSQfufyd
vEy Mkb,stkso`Qr gks tkrk gSA Mkb,stkso`Qr vEy 1&uS-ÝFkkby,sehu ls ;qfXer gksdj yky
jatd cukrk gSA

NO
2

–
 + CH

3
COOH → HNO

2
 + CH

3
COO

–

ijh{k.k foy;u cgqr ruqòQr gksuk pkfg,A lkanz foy;u esa vfHkfozQ;k Mkb,stksdj.k ls vkxs ugha c<+rhA

5- ,slhVsV vk;u [CH
3
COO

–
]  dk ijh{k.k

(d) ;fn yo.k dh ruq H
2
SO

4
 ls vfHkfozQ;k djus ls fljosQ tSlh xa/ vkrh gS rks ;g ,slhVsV

vk;u dh mifLFkfr bafxr djrk gSA pkbuk fM'k esa 0.1 g yo.k ysdj blesa 1 mL ,FksukWy
feyk,aA blosQ ckn 0.2 mL lkanz H

2
SO

4 
feykdj xje djsaA ,sfFky ,slhVsV dh iQyksa tSlh

xa/ CH
3
COO

–
 vk;u dh mifLFkfr bafxr djrh gSA

2 CH
3
COONa + H

2
SO

4
  →  Na

2
SO

4
 + 2 CH

3
COOH

CH
3
COOH + C

2
H

5
OH  →  CH

3
COOC

2
H

5
 + H

2
O

       ,sfFky ,slhVsV
       iQyksa tSlh xa/

([k) ,slhVsV mnklhu isQfjd DyksjkbM foy;u ls vfHkfozQ;k }kjk laoqQy vk;u cuus osQ dkj.k
xgjk yky jax nsrk gSA xje djus ij laoqQy VwV tkrk gS vkSj vk;ju(III)MkbgkbMªkWDlh,slhVsV
dk Hkwjk&yky vo{ksi izkIr gksrk gSA

H
+
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iz;ksx'kkyk iqfLrdk] jlk;u

6 CH
3
COO

–
 + 3Fe

3+
 + 2H

2
O → [Fe

3
(OH)

2
 (CH

3
COO)

6
]
+
 + 2H

+

[Fe
3
(OH)

2
 (CH

3
COO)

6
]
+
 + 4H

2
O → 3[Fe (OH)

2
 (CH

3
COO)]     +  3CH

3
COOH + H

+

vk;ju(III)MkbgkbMªkWDlh,slhVsV
    (Hkwjk&yky vo{ksi)

pj.k II & lkaæ lYÝ;wfjd vEy }kjk izkFkfed ijh{k.k

;fn ruq lYÝ;wfjd vEy }kjk ijh{k.k ls dksbZ ldkjkRed ifj.kke izkIr u gks rks ij[kuyh esa
0.1 g yo.k ysdj lkanz lYÝ;wfjd vEy dh 3&4 cw¡nsa feyk,aA vfHkfozQ;k feJ.k esa gksus okys
ifjorZu dk voyksdu igys BaMs esa djsa vkSj fiQj xje djsaA fudyus okyh xSl dh igpku djsaA
(ns[ksa lkj.kh 7-3)A

lkj.kh 7-3 & lkaæ lYÝ;wfjd vEy }kjk izkFkfed ijh{k.k

izs{k.k
vuqeku

fudyh xSl @ èkwe laHkkfor ½.kk;u

rh[kh xa/ okyh jaxghu xSl fudyrh gS] tks veksfu;e
gkbMªkWDlkbM ls Hkhxh dk¡p dh NM+ ij[kuyh osQ eq¡g
osQ ikl ykus ij l?ku vkSj 'osr èkwe nsrh gSA

rh[kh xa/ okyh yky&Hkwjh xSl fudyrh gSA vfHkfozQ;k
feJ.k esa Bksl MnO

2
 feykdj xje djus ij ykyiu

fy, xSl l?ku gks tkrh gSA foy;u dk jax Hkh yky
gks tkrk gSA

cSaxuh jax osQ èkwe fudyrs gSa tks LVkpZ i=k dks uhyk dj nsrs
gSa vkSj ij[kuyh dh nhokjksa ij cSaxuh jax osQ mQèoZikrt
(sublimate) dh ijr cu tkrh gSA vfHkfozQ;k feJ.k
esa  MnO

2
 feykus ij èkwe vkSj l?ku gks tkrs gSaA

Hkwjs èkwe fudyrs gSa tks vfHkfozQ;k feJ.k dks rk¡cs dh
Nhyu feykdj xje djus ls l?ku gks tkrs gSa vkSj
foy;u uhyk gks tkrk gSA

HCl

Br
2
 osQ èkwe

I
2
 osQ èkwe

NO
2

DyksjkbM (Cl
–)

czksekbM (Br
–)

vk;ksMkbM (I
–)

ukbVªsV (NO
3

–)

jaxghu xa/ghu xSl fudyrh gS tks pwus osQ ikuh dks
nwf/;k dj nsrh gSA pwus osQ ikuh ls ckgj fudyh xSl
tykus ij uhyh Tokyk ls tyrh gSA

CO vkSj CO
2

vkWDlSysV (C
2
O

4

2–)
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ozQec¼ xq.kkRed fo'ys"k.k

lkanz lYÝ;wfjd vEy ls vfHkfozQ;k djus okys ½.kk;uksa osQ laiqf"V ijh{k.k lkj.kh 7-4 esa fn, gSaA

½.kk;u

(d) ij[kuyh esa 0.1 g yo.k ysdj ,d pqVdh eSaxuht MkbvkWDlkbM vkSj
2-3 cw¡nsa lkanz lYÝ;wfjd vEy dh feykdj vfHkfozQ;k feJ.k dks xje
djsaA gfjr&ihyh Dyksjhu xSl fudyrh gS tks rh[kh xa/ vkSj fojatd xq.k
}kjk igpkuh tkrh gSA

([k) ,d ij[kuyh esa 1 mL lksfM;e dkcksZusV fu"d"kZ ysdj mls ruq HNO
3

ls vEyho`Qr djsa (;k tyh; foy;u ysa) vkSj flYoj ukbVªsV foy;u
feyk,aA ngh tSlk 'osr vo{ksi izkIr gksrk gS] tks veksfu;e gkbMªkWDlkbM
foy;u esa ?kqyu'khy gksrk gSA

(x) ,d ij[kuyh esa 0.1 g yo.k vkSj ,d pqVdh Bksl iksVSf'k;e MkbozQksesV
ysdj lkanz H

2
SO

4
 feyk,a vkSj xje djsa vkSj fudyus okyh xSl dks

lksfM;e gkbMªkWDlkbM foy;u esa ls izokfgr djsaA ;g ihyk gks tkrk gSA
foy;u dks nks Hkkxksa esa ck¡V ysa ,d Hkkx dks ,slhfVd vEy ls vEyho`Qr
djsa vkSj ysM ,slhVsV foy;u feyk,aA ihyk vo{ksi izkIr gksrk gSA nwljs
Hkkx dks lYÝ;wfjd vEy ls vEyho`Qr djsa vkSj 1 mL ,sfey ,sYdksgkWy
feykus osQ ckn 1 mL, 10% gkbMªkstu ijkWDlkbM feyk,aA gYdk lk
fgykus ls dkcZfud ijr uhyh gks tkrh gSA

laiqf"V ijh{k.k

DyksjkbM (Cl
–)

(d) ,d ij[kuyh esa 0.1 g yo.k vkSj ,d pqVdh MnO
2
 ysdj 3-4 cw¡nsa

lkanz lYÝ;wfjd vEy dh feykdj xje djsaA l?ku Hkwjs èkwe fudyrs gSaA
([k) 1 mL lksfM;e dkcksZusV fu"d"kZ ysdj gkbMªksDyksfjd vEy ls vEyho`Qr

djsa (;k tyh; fu"d"kZ ysa)A 1 mL dkcZuVsVªkDyksjkbM (CCl
4
)/

DyksjksiQkWeZ (CHCl
3
)/ dkcZu MkblYiQkbM feyk,aA vc cw¡n&cw¡n djosQ

Dyksjhu ty vf/D; esa feyk,a vkSj ij[kuyh dks fgyk,aA dkcZfud ijr
dk Hkwjk jax czksehu dh mifLFkfr laiq"V djrk gSA

(x) 1 mL lksfM;e dkcksZusV fu"d"kZ dks ruq HNO
3
 ls vEyho`Qr djsa (;k

1 mL tyh; fu"d"kZ ysa) vkSj flYoj ukbVªsV foy;u feyk,aA veksfu;e
gkbMªkWDlkbM foy;u esa dfBukbZ ls ?kqyus okyk gYosQ ihys jax dk
vo{ksi izkIr gksrk gSA

czksekbM (Br
–)

(d) yo.k dk gkbMªksDyksfjd vEy ls vEyho`Qr 1 mL foy;u ysdj
DyksjksiQkWeZ @dkcZu VsVªkDyksjkbM@dkcZu MkblYiQkbM feyk,aA vc ij[kuyh
dks fgykrs gq, cw¡n&cw¡n djosQ Dyksjhu ty vkf/D; esa feyk,aA dkcZfud
ijr esa cSaxuh jax mRiUu gksrk gSA

([k) 1 mL lksfM;e dkcksZusV fu"d"kZ dks ruq HNO
3
 ls vEyho`Qr djsa (;k

tyh; fu"d"kZ ysa) vkSj flYoj ukbVªsV foy;u feyk,aA veksfu;e
gkbMªkWDlkbM foy;u esa vfoys; ihys jax dk vo{ksi izkIr gksrk gSA

vk;ksMkbM (I
–)

lkj.kh 7-4 & Cl
–
, Br

–
, I

–
, NO

3

– vkSj C
2
O

4

2–
  osQ laiqf"V ijh{k.k
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[Cl
–
] 

Cl
–

NaCl  + H
2
SO

4  
       NaHSO           +             HCl

HCl + NH
3  

         NH Cl

H
2
SO

4
MnO

2

Cl
–

MnO
2
 + 2NaCl  + 2H

2
SO

4  
  Na

2
SO

4
 + MnSO

4
 + 2H

2
O + Cl

2

HNO
3

NaCl + AgNO
3

      NaNO
3
     +       AgCl

AgCl + 2NH
4
OH         [Ag(NH

3
)
2
 ]Cl         +  2H

2
O

I

1 mL 

2 mL H
2
SO

4

* NO
3

1 mL 

H
2
SO

4
KMnO

4

KMnO
4

C
2
O

4

* H
2
SO

4
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ozQec¼ xq.kkRed fo'ys"k.k

(?k) ,d ij[kuyh esa FkksM+h lh yo.k dh ek=kk ysa vkSj cjkcj ek=kk esa Bksl iksVSf'k;e MkbozQksesV
(K

2
Cr

2
O

7
) rFkk lkanz H

2
SO

4
 feykdj ij[kuyh dks xje djsa vkSj fudyh gqbZ xSl dks

lksfM;e gkbMªkWDlkbM foy;u esa ls izokfgr djsaA ;fn ihyk foy;u izkIr gks rks bls nks Hkkxksa
esa ck¡V ysaA igys Hkkx dks ,slhfVd vEy ls vEyhòQr djsa vkSj blesa ysM ,slhVsV dk foy;u
feyk,aA ihys jax dk ysM ozQksesV dk vo{ksi cuuk DyksjkbM vk;uksa dh mifLFkfr lqfuf'pr djrk
gSA bl ijh{k.k dks ozQksfey DyksjkbM ijh{k.k*  dgrs gSaA

4NaCl + K
2
Cr

2
O

7
 + 6H

2
SO

4
 → 2KHSO

4 
  +  2CrO

2
Cl

2
 + 4NaHSO

4
 + 3H

2
O

          ozQksfey DyksjkbM

CrO
2
Cl

2
 + 4NaOH  →  Na

2
CrO

4
 + 2NaCl + 2H

2
O

(CH
3
COO)

2
Pb + Na

2
CrO

4
     →      PbCrO

4
     +  2CH

3
COONa

      lksfM;e ysM ozQksesV
      ozQksesV      (ihyk vo{ksi)

nwljs Hkkx dks ruq lYÝ;wfjd vEy ls vEyho`Qr djsa vkSj FkksM+h lh ,sfey ,sYdksgkWy feykus osQ ckn]
10% gkbMªkstu ijkWDlkbM dk 1 mL foy;u feyk,aA gYdk lk fgykus ij dkcZfud ijr uhyh gks tkrh
gSA lksfM;e gkbMªkWDlkbM vkSj ozQksfey DyksjkbM dh vfHkfozQ;k esa cuk CrO

4

2–
 vk;u gkbMªkstu ijkWDlkbM

ls vfHkfozQ;k djosQ ozQksfe;e isUVkWDlkbM] (CrO
5
) (lajpuk ns[ksa)] curk gS tks ,sfey ,sYdksgkWy esa

?kqydj uhyk jax nsrk gSA
CrO

4

2–
  +  2H

+
 + 2H

2
O

2
   →    Cr O

5
       +   3H

2
O

 ozQksfe;e
isUVkWDlkbM

2- czksekbM vk;u (Br
–) dk ijh{k.k

yo.k dks lkanz H
2
SO

4
  osQ lkFk xje djus ls yky&Hkwjs jax osQ czksehu osQ èkwe vfèkdrk esa fudyrs gSa

;g Br
–
 vk;uksa dh mifLFkfr bafxr djrk gSA MnO

2
 feykus ls èkwe l?ku gks tkrs gSaA czksehu osQ ok"i

LVkpZ i=k dks ihyk dj nsrs gSaA
2NaBr + 2H

2
SO

4
  →  Br

2
 + SO

2 
+ Na

2
SO

4 
+ 2H

2
O

2NaBr + MnO
2
 + 2H

2
SO

4
  →  Na

2
SO

4
 + MnSO

4
 + 2H

2
O + Br

2

(d) yo.k osQ tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ dks ruq HCl }kjk mnklhu djus
osQ ckn 1 mL dkcZu VsVªkDyksjkbM (CCl

4
)/DyksjksiQkWeZ (CHCl

3
)** feyk,a vkSj rk”kk cuk

Dyksjhu ty cw¡n&cw¡n djosQ feyk,aA ij[kuyh dks vPNh rjg fgyk,aA dkcZfud ijr esa czksehu
?kqyus osQ dkj.k Hkwjs jax dk mHkjuk Br

– vk;uksa dh mifLFkfr lqfuf'pr djrk gSA

2NaBr + Cl
2
  →  2NaCl + Br

2

* ozQksfey DyksjkbM ijh{k.k yo.k dh U;wure ek=kk ls djuk pkfg, ftlls Cr
3+

 vk;uksa ls i;kZoj.k dks uqdlku u gksA
** dkcZu VsVªkDyksjkbM vkSj DyksjksiQkWeZ osQ LFkku ij dkcZu MkbZ lYiQkbM vkSj MkbDyksjksesFksu (CH

2
Cl

2
) Hkh dke esa yk, tk ldrs gSaA

ozQksfey

DyksjkbM

ysM

ozQksesV

czksehu
lw¡?kus ls
vR;f/d
fo"kSyh gksrh
gS vkSj
la{kkjd gS
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iz;ksx'kkyk iqfLrdk] jlk;u

([k) yo.k osQ lksfM;e dkcksZusV fu"d"kZ dks ruq HNO
3 
ls vEyho`Qr djsa blesa AgNO

3
 foy;u

feyk,a vkSj ij[kuyh dks fgyk,aA gYosQ ihys jax dk vo{ksi izkIr gksrk gS tks veksfu;e
gkbMªkWDlkbM eas dfBukbZ ls ?kqyrk gSA

NaBr + AgNO
3  

  →      NaNO
3     

+      AgBr

      flYoj czksekbM
     gYdk ihyk vo{ksi

3- vk;ksMkbM vk;u ( I
–
 ) osQ ijh{k.k

(d) ;fn yo.k dks lkanz H
2
SO

4
 osQ lkFk xje djus ls rh[kh xa/ okys cSaxuh èkwe fudyrs gSa] tks

LVkpZ i=k dks uhyk dj nsrs gS vkSj ij[kuyh dh nhokjksa ij mQèoZikrt te tkrk gS rks blls
I

–
 vk;uksa dh mifLFkfr bafxr gksrh gSA oqQN HI] lYiQj MkbvkWDlkbM] gkbMªkstu lYiQkbM

vkSj lYiQj Hkh fuEufyf[kr vfHkfozQ;kvksa osQ dkj.k curh gSA

             2NaI + 2H
2
SO

4
  →  Na

2
SO

4
 + SO

2
 + 2H

2
O + I

2

                
         I

2
 +  LVkpZ foy;u →  uhyk jax

NaI +  H
2
SO

4
  →  NaHSO

4
 + HI

2HI +  H
2
SO

4
 →  2H

2
O  + I

2
 +  SO

2

6NaI +  4H
2
SO

4
 →  3I

2
 + 4H

2
O +S + 3Na

2
SO

4

8NaI + 5 H
2
SO

4 
→  4I

2
 + H

2
S + 4Na

2
SO

4
 + 4H

2
O

vfHkfozQ;k feJ.k esa MnO
2
 feykus ij cSaxuh /we l?ku gks tkrs gSaA

2NaI + MnO
2
 + 2H

2
SO

4
 →  I

2
 + MnSO

4
 + Na

2
SO

4
 + 2H

2
O

([k) yo.k dk ruq  HCl ls mnklhu fd;k x;k lksfM;e dkcksZusV fu"d"kZ vFkok tyh; foy;u
ysdj 1 mL DyksjksiQkWeZ (CHCl

3
) vFkok dkcZu VsVªkDyksjkbM feykdj vPNh rjg fgyk,aA

dkcZfud ijr es cSaxuh jax dk mHkjuk I –
 vk;uksa dh mifLFkfr dh laiqf"V djrk gSA

2NaI + Cl
2
 → 2NaCl + I

2

vk;ksMhu osQ dkcZfud foyk;d esa ?kqyus ls foy;u dk jax cSaxuh gks tkrk gSA

(x) yo.k osQ lksfM;e dkcksZusV fu"d"kZ dks ruq HNO
3
 ls vEyho`Qr djus osQ ckn AgNO

3

foy;u feyk,aA veksfu;e gkbMªkWDlkbM foy;u osQ vkf/D; esa v?kqyu'khy ihys jax dk
vo{ksi cuuk I– vk;uksa dh mifLFkfr lqfuf'pr djrk gSA

NaI + AgNO
3
  →        AgI           +    NaNO

3

      flYoj vk;ksMkbM
    (ihyk vo{ksi)

vk;ksMhu lw¡?kus
vkSj Ropk osQ
laioZQ esa vkus
ij gkfudkjd

Dyksjhu lw¡?kus
ij fo"kSyh

DyksjksiQkWeZ
lw¡?kus ij

fo"kSyh ,oa
gkfudkjd
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ozQec¼ xq.kkRed fo'ys"k.k

4- ukbVªsV vk;u [NO
–

3
] dk ijh{k.k

(d) ;fn yo.k lkanz lYÝ;wfjd vEy osQ lkFk xje djus ij gYosQ Hkwjs jax osQ èkwe nsrk gS rks yo.k
esa rk¡cs dh Nhyu vFkok fpIl vkSj lkanz H

2
SO

4 
feykdj xje djsaA vR;f/d Hkwjs èkwe

fudyuk NO
3

–
 vk;uksa dh mifLFkfr bafxr djrk gSA foy;u dk jax CuSO

4 
cuus ls uhyk

gks tkrk gSA

NaNO
3
 + H

2
SO

4
    →   NaHSO

4
 + HNO

3

4HNO
3
 →  4NO

2
 + O

2
 + 2H

2
O

2NaNO
3
 + 4H

2
SO

4
 + 3Cu  →   3CuSO

4
    +  Na

2
SO

4
 + 4H

2
O + 2NO

     dkWij lYisQV
       (uhyk)

2NO + O
2
 →      2NO

2

    (Hkwjs /we)

([k) yo.k dk 1 mL tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ ysdj 2 mL  lkanz H
2
SO

4

/hjs&/hjs feyk,aA nksuksa foy;uksa dks vPNh rjg feykdj ij[kuyh dks uy osQ uhps BaMk djsaA
vc isQjl lYisQV dk rk”kk cuk foy;u ij[kuyh dh nhokj osQ lgkjs cw¡n&cw¡n dj feyk,a
ftlls ;g ij[kuyh esa mifLFkfr nzo osQ mQij ,d ijr cuk ysA nksuksa foy;uksa osQ feyu
LFky ij ukbVªkslksisQjl lYisQV cuus osQ dkj.k ,d Hkwjk oy; cu tkrk gS (fp=k 7-2)A
oSdfYid :i ls igys isQjl lYisQV feyk;k tkrk gS vkSj fiQj lYÝ;wfjd vEy feykrs gSaA

dkWij

lYisQV

ukbfVªd

vEy

vkWDlSysV

fp=k 7-2 & Hkwjs oy; cuuk

NaNO
3
 + H

2
SO

4
  →  NaHSO

4
 + HNO

3

6 FeSO
4
 +  3H

2
SO

4
 + 2HNO

3
  →  3Fe

2
 (SO

4
)
3
 + 4H

2
O + 2NO

FeSO
4 
+ NO →       [Fe(NO)]SO

4

                               ukbVªkslksisQjl lYisQV
   (Hkwjk jax)

5- vkWDlSysV vk;u [C
2
O

2

4

–
] dk ijh{k.k

;fn lkanz lYÝ;wfjd vEy }kjk izkFkfed ijh{k.k esa dkcZu MkbvkWDlkbM xSl osQ lkFk dkcZu eksuksDlkbM xSl
Hkh fudyrh gS rks ;g vkWDlSysV vk;u dh mifLFkfr bafxr djrh gSA

(COONa)
2 
+ lkanz H

2
SO

4
  → Na

2
SO

4
 + H

2
O + CO

2
 ↑ + CO ↑
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iz;ksx'kkyk iqfLrdk] jlk;u

vkWDlSysV fuEufyf[kr ijh{k.kksa ls lqfuf'pr gksrk gSA

(d) lksfM;e dkcksZusV fu"d"kZ dks ,slhfVd vEy ls vEyho`Qr djus osQ ckn oSQfYl;e DyksjkbM
foy;u feyk,aA veksfu;e vkWDlSysV vkSj vkWDlSfyd vEy osQ foy;u esa vfoys; 'osr
vo{ksi izkIr gksuk vkWDlSysV vk;u dh mifLFkfr bafxr djrk gSA

           CaCl
2
 + Na

2
C

2
O

4
   →      CaC

2
O

4
       +   2NaCl

   oSQfY'k;e vkWDlSysV
   ('osr vo{ksi)

([k) KMnO
4
 ijh{k.k

ijh{k.k (d) ls izkIr vo{ksi dks fuL;afnr djus osQ ckn mlesa ruq H
2
SO

4 
foy;u feyus

osQ ckn ruq KMnO
4 
foy;u feyk,a vkSj xje djsaA KMnO

4 
dk xqykch jax foyqIr gks

tkrk gSA

CaC
2
O

4
 + H

2
SO

4
  →           CaSO

4
     +       H

2
C

2
O

4

   oSQfYl;e lYisQV   vkWDlSfyd vEy

2 KMnO
4
 + 3H

2
SO

4
 + 5H

2
C

2
O

4
  → 2MnSO

4
 + K

2
SO

4
 + 8H

2
O + 10CO

2

fudyh gqbZ xSl dks pwus osQ ikuh esa ls izokfgr djus ls 'osr vo{ksi izkIr gksrk gS tks vfèkd
le; rd xSl izokfgr djus ls ?kqy tkrk gSA

pj.k III & lYIksQV ,oa I+kQkWLI+ksQV dk ijh{k.k

;fn I vkSj II pj.k eas dksbZ ldkjkRed ifj.kke ugha izkIr gksrk rks lYisQV vkSj I+kQkWLI+ksQV vk;uksa osQ ijh{k.k
fd, tkrs gSaA ;g ijh{k.k lkj.kh 7-5 esa la{ksi esa fn, gSaA

vk;u

(d) yo.k dk 1 mL tyh; foy;u ;k lksfM;e dkcksZusV fu"d"kZ ysdj mls
ruq gkbMªksDyksfjd vEy ls vEyho`Qr djus osQ ckn mlesa BaCl

2

foy;u feyk,aA lkanz HCl ;k lkanz HNO
3
 esa vfoys; lisQn vo{ksi

izkIr gksrk gSA
([k) tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ dks ,slhfVd vEy ls

vEyho`Qr djsa vkSj ysM ,slhVsV foy;u feyk,aA 'osr vo{ksi dk mRiUu
gksuk SO

4

2–
 vk;uksa dh mifLFkfr lqfuf'pr djrk gSA

laiqf"V ijh{k.k

lYisQV (SO
4

2–)

(d) yo.k osQ tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ dks lkanz HNO
3

}kjk vEyho`Qr djsa vkSj veksfu;e eksfyCMsV foy;u feyk,a vkSj mcyus
rd xje djsaA oSQusjh ihr vo{ksi izkIr gksrk gSA

I+kQkWLI+ksQV (PO
4

3–)

lkj.kh 7-5 & lYIksQV vkSj I+kQkWLI+ksQV osQ laiqf"V ijh{k.k
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ozQec¼ xq.kkRed fo'ys"k.k

laiqf"V ijh{k.kksa dk jlk;u

1- lYisQV [SO
2

4

–
] vk;u dk ijh{k.k

(d) ,slhfVd vEy }kjk vEyho`Qr yo.k dk tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ]
csfj;e DyksjkbM feykus ij lkanz HCl ;k lkanz HNO

3
 esa vfoys; csfj;e lYisQV dk 'osr

vo{ksi nsrk gSA
Na

2
SO

4
 + BaCl

2
  →        BaSO

4
       +   2NaCl

 csfj;e lYisQV
            ('osr vo{ksi)

([k) tc ,slhfVd vEy ls vEyho`Qr tyh; foy;u vFkok lksfM;e dkcksZusV fu"d"kZ esa ysM
,slhVsV feyk;k tkrk gS rks ysM lYisQV dk 'osr vo{ksi izkIr gksrk gSA

Na
2
SO

4
 + (CH

3
COO)

2
Pb  →    PbSO

4
      +    2CH

3
COONa

            ysM lYisQV

('osr vo{ksi)

2- I+kQkWLI+ksQV [PO
3

4

–
]

(d) I+kQkLI+ksQV vk;u ;qDr ijh{k.k foy;u esa lkanz ukbfVªd vEy vkSj veksfu;e eksfyCMsV foy;u
feykdj mckysaA foy;u esa ihyk jax vFkok veksfu;e I+kQkLiQkseksfyCMsV (NH

4
)
3
[P (Mo

3
O

10
)
4
]

dk oSQusjh&ihr jax vFkok oSQusjh&ihr vo{ksi curk gSA I+kQkLI+ksQV dh izR;sd vkWDlhtu
Mo

3
O

10 
lewg ls foLFkkfir gks tkrh gSA

Na
2
HPO

4
 + 12 (NH

4
)
2
 MoO

4
 + 23 HNO

3
  →  (NH

4
)
3
[P (Mo

3
O

10
)
4
] + 2NaNO

3 
+ 21NH

4
NO

3
 + 12H

2
O

            
veksfu;e I+kQkLI+kQkseksfyCMsV
(oSQusjh&ihr vo{ksi)

/uk;uksa dk ozQec¼ fo'ys"k.k

/uk;uksa dk fo'ys"k.k fuEufyf[kr ;kstuk osQ vuqlkj fd;k tk ldrk gSA

pj.k I & /uk;u dh igpku fy, yo.k dk izkFkfed ijh{k.k

1- jax ijh{k.k

yo.k dk jax è;kuiwoZd ns[ksaA ;g /uk;uksa osQ lEcUèk esa egRoiw.kZ tkudkjh ns ldrk gSA lkj.kh 7-6 esa
oqQN /uk;uksa osQ yo.kksa osQ vfHky{kf.kd jax fn, gSaA
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i 0.1 g 

ii

Fe2+, Fe3+

Cu2+

Ni2+

Co2+

Mn2+

Cu2+

Fe2+

Zn2+

Co2+

non-luminous

i

ii

iii ii

v

vi
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ozQec¼ xq.kkRed fo'ys"k.k

4- cksjsDl eudk ijh{k.k

;g ijh{k.k osQoy jaxhu yo.kksa osQ fy, fd;k tkrk gS D;ksafd cksjsDl /krq yo.kksa osQ lkFk
vfHkfozQ;k djosQ /krq cksjsV ;k /krq cukrk gS ftuosQ vfHky{kf.kd jax gksrs gSaA

(i) ;g ijh{k.k djus osQ fy, IySfVue osQ rkj osQ ,d fljs ij NYyk cuk,a vkSj Tokyk esa rc rd
xje djsa tc rd ;g rIr yky u gks tk,A

(ii) xje NYys dks cksjsDl ikmMj esa Mqcks,a vkSj nksckjk rc rd xje djsa tc rd cksjsDl NYys ij
jaxghu ikjn'khZ eudk u cuk ysA cksjsDl osQ euosQ dks yo.k esa Mqcksus ls igys lqfuf'pr dj
ysa fd eudk jaxghu vkSj ikjn'khZ gSA ;fn ;g jaxhu gS rks bldk vFkZ
;g gS fd IySfVue dk rkj lkiQ ugha gSA rc rkj dks lkI+kQ djus
osQ ckn nksckjk eudk cuk,aA

(iii) euosQ dks 'kq"d yo.k dh FkksM+h lh ek=kk esa Mqckdj nksckjk Tokyk
esa ys tk,aA

(iv) euosQ osQ jax dks vnhIr vkSj nhIr Tokyk esa rFkk tc ;g xje
gks vkSj tc BaMk gks] ns[ksa (fp=k 7-4)A

(v) IySfVue rkj ls eudk fudkyus osQ fy, bls yky gksus rd xje djsa
vkSj IySfVue rkj dks m¡xyh ls Fkidh nsa (fp=k 7-5)A

osQoy vk¡[kksa ls ns[kus ij
Tokyk dk jax

lkj.kh 7-8 & Tokyk ijh{k.k ls vuqeku yxkuk

uhys osaQnz okyh gjh Tokyk ogh jax fn[krk gS tks fcuk dk¡p Cu2+

osQ fn[krk gSA

fdjfeth (crimson) uhyyksfgr Sr2+

lsc tSlk gjk uhykiu fy, gjk Ba2+

b±V tSlk yky gjk Ca2+

uhys dk¡p esa ls ns[kus ij
Tokyk dk jax

vuqeku

fp=k 7-4 & cksjsDl eudk ijh{k.k&
(d) vipk;h Tokyk esa xje
djukA ([k) vkWDlhdkjd
Tokyk esa xje djukA

([k)(d)

fp=k 7-3 & Tokyk ijh{k.k djuk
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iz;ksx'kkyk iqfLrdk] jlk;u

cksjsDl dks xje djus ls ;g fozQLVyu ty dks NksM+ nsrk gS vkSj lksfM;e esVkcksjsV vkSj cksfjd
,sugkbMªkbM esa vi?kfVr gks tkrk gSA

Na
2
B

4
O

7
 .10H

2
O →→→→→ Na

2
B

4
O

7
 + 10H

2
O

 cksjsDl
Na

2
B

4
O

7
  →→→→→           2NaBO

2
       +        B

2
O

3

    lksfM;e esVkcksjsV   cksfjd ,sugkbMªkbM

/krq yo.k osQ lkFk ,sugkbMªkbM /krq dk esVkcksjsV cukrk gS tks vkWDlhdkjd vkSj vipk;h Tokyk
esa vyx&vyx jax nsrk gSA dkWij lYisQV osQ mnkgj.k esa fuEufyf[kr vfHkfozQ;k,a gksrh gSaA

4 2 3 2 2 3CuSO  + B O    Cu(BO )          SO→ +
vnhIr Tokyk

 dkWij esVkcksjsV (uhyk&gjk)
vipk;h Tokyk esa nks vfHkfozQ;k,a laHko gSa&

(i) uhyk Cu(BO
2
)
2
 ] jaxghu D;wizl esVkcksjsV esa fuEufyf[kr izdkj ls vifpr gks tkrk gSA

2 2 2 2 2 4 72Cu(BO )  + 2NaBO  + C  2CuBO  + Na B O  + CO→nhIr Tokyk

vFkok (ii) D;wfizd esVkcksjsV /kfRod dkWij esa vifpr gks ldrk gS vkSj eudk yky vkSj vikjn'khZ izrhr
gksrk gSA

2 2 2 2 4 72Cu(BO )  + 4NaBO  + 2C  2Cu + 2Na B O 2CO→ +nhIr Tokyk

/krq vk;u dh izkFkfed igpku lkj.kh 7-9 }kjk dh tk ldrh gSA

lkj.kh 7-9 & cksjsDl eudk ijh{k.k ls vuqeku

vipk;h Tokyk (nhIr Tokyk)
esa xje djuk

vuqekuvkWDlhdkjd Tokyk
(vnhIr Tokyk) esa xje djuk

yo.k euosQ dk jax yo.k euosQ dk jax

BaMs esa xje gksus ij BaMs esa xje gksus ij

uhyk gjk vikjn'khZ yky jaxghu Cu2+

Hkwjk&yky cSaxuh lysVh lysVh Ni2+

gYdk cSaxuh gYdk cSaxuh jaxghu jaxghu Mn2+

ihyk ihyk&Hkwjk gjk gjk Fe3+

fp=k 7-5 & cksjsDl eudk gVkuk

27-04-2018



65

ozQec¼ xq.kkRed fo'ys"k.k

5- pkjdksy dksVfjdk ijh{k.k

/kfRod dkcksZusV pkjdksy dksVfjdk esa xje djus ij laxr vkWDlkbMksa esa fo?kfVr gks tkrs gSaA vkWDlkbM
dksVfjdk esa ,d jaxhu vo'ks"k tSlk izrhr gksrk gSA dHkh&dHkh pkjdksy dksVfjdk osQ dkcZu }kjk vkWDlkbM
/krq esa vifpr gks tkrk gSA ijh{k.k dks fuEufyf[kr izdkj ls fd;k tk ldrk gSµ

(i) pkjdksy osQ CykWd esa pkjdksy cs/d dh lgk;rk ls NksVh lh dksVfjdk cuk,aA ncko u Mkysa
vU;Fkk ;g VwV tk,xh (fp=k 7-6 d)A

(ii) dksVfjdk dks yxHkx 0.2 g yo.k vkSj 0.5 g futZy lksfM;e dkcksZusV osQ feJ.k ls HkjsaA

fp=k 7-6 & (d) pkjdksy dksVfjdk cukuk ([k) yo.k dks dksVfjdk esa xje djuk

(d) ([k)

(iii) dksVfjdk osQ yo.k dks ,d&nks cw¡n ty ls xhyk djsa vU;Fkk yo.k@feJ.k mM+ tk,xkA

(iv) yo.k dks nhIr (vipk;h) Tokyk esa xje djus osQ fy, iw¡Qduh (Cyksikbi) dk iz;ksx djsa vkSj
dksVfjdk esa cus vkWDlkbM@/kfRod euosQ osQ jax dk voyksdu xje jgus ij vkSj BaMk gksus ij
djsa (fp=k 7-6 [k)A vkWDlhdkjd vkSj vipk;h Tokyk fp=k 7-7 ^d* ,oa ^[k* esa fn[kyk, osQ
vuqlkj izkIr djsaA

fp=k 7-7 & vkWDlhdkjd ,oa vipk;h Tokyk izkIr djuk (d) vipk;h Tokyk ([k) vkWDlhdkjd Tokyk

uksV & • vkWDlhdkjd Tokyk izkIr djus osQ
fy, iw¡Qduh dh ukW”ky yxHkx ,d
frgkbZ Tokyk osQ vUnj j[ksaA

• vipk;h Tokyk izkIr djus osQ fy,
iw¡Qduh dh ukW”ky dks ckgj j[ksaA(d) ([k)
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iz;ksx'kkyk iqfLrdk] jlk;u

(v) u, yo.k osQ ijh{k.k osQ fy, lnSo u;h dksVfjdk cuk,aA CuSO
4
 ls ijh{k.k djus ij

fuEufyf[kr ifjorZu gksrs gSaA

CuSO
4
 + Na

2
CO

3 →rkiu CuCO
3
 + Na

2 
SO

4

CuCO
3
 →rkiu  CuO + CO

2

CuO + C →rkiu     Cu     +    CO

       yky jax
ZnSO

4
 osQ osQl esa&

ZnSO
4
 + Na

2
CO

3 →rkiu ZnCO
3
 + Na

2
 SO

4

ZnCO
3 
    →rkiu         ZnO             +     CO

2

     xje jgus ij ihyk]
     BaMk gksus ij 'osr

/kfRod vk;u dk vuqeku lkj.kh 7-10 ls yxk;k tk ldrk gSA

izs{k.k

lkj.kh 7-10 & pkjdksy dksVfjdk ijh{k.k ls vuqeku
vuqeku

xje gksus ij ihyk vkSj BaMk gksus ij lysVh vo'ks"k izkIr gksrk gSA Pb2+

yglqu dh xa/ okyk 'osr vo'ks"k As3+

Hkwjk vo'ks"k Cd2+

xeZ gksus ij ihyk vkSj BaMk gksus ij 'osr vo'ks"k Zn2+

6- dksckYV ukbVªsV ijh{k.k

;fn pkjdksy dksVfjdk dk vo'ks"k 'osr gks rks dksckYV ukbVªsV ijh{k.k fd;k tkrk gSA

(i) vo'ks"k esa nks ;k rhu cw¡nsa dksckYV ukbVªsV foy;u dh feyk,aA

(ii) bls vnhIr Tokyk esa ,d iw¡Qduh dh lgk;rk ls xje djsa vkSj vo'ks"k osQ jax dk voyksdu djsaA

xje djus ij dksckYV ukbVªsV] dksckYV (II) vkWDlkbM esa fo?kfVr gks tkrk gS tks dksVfjdk esa
mifLFkr /kfRod yo.k osQ lkFk vfHky{kf.kd jax nsrk gSA

bl izdkj ls ZnO, Al
2
O

3
 vkSj MgO osQ lkFk fuEufyf[kr vfHkfozQ;k,a gksrh gSaA

→3 2 2 22Co(NO ) 2CoO+4NO +Orkiu

CoO + ZnO    →   CoO.ZnO

           gjk

CoO + MgO   →   CoO. MgO

         xqykch

CoO + Al
2
O

3
  →  CoO. Al

2
O

3

       uhyk

2 Co(NO ) 2CoO + 4NO + O
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ozQec¼ xq.kkRed fo'ys"k.k

pj.k II & /uk;uksa dh igpku osQ fy, vkæZ ijh{k.k (Wet tests)

mijksDr izkFkfed ijh{k.kksa esa lwfpr {kkjdh; ewyd fuEufyf[kr ozQec¼ fo'ys"k.k }kjk lqfuf'pr fd,
tkrs gSaA izFke vko';d pj.k] yo.k dk ikjn'khZ foy;u cukuk gSA bls ewy foy;u dgrs gSaA ;g
fuEufyf[kr izdkj ls cuk;k tkrk gS&

ewy foy;u cukuk

ewy foy;u cukus osQ fy, ozQeokj ,d osQ ckn ,d fuEufyf[kr in viuk, tkrs gSaA ;fn yo.k fdlh
fo'ks"k foyk;d esa xje djus ij Hkh ugha ?kqyrk rks vxyk foyk;d vktek;k tkrk gSA fuEufyf[kr
foyk;dksa dks vktek;k tkrk gS&

1- lkI+kQ DoFku uyh esa FkksM+k&lk yo.k ysdj mlesa oqQN mL vklqr ty feykdj fgyk,aA ;fn
yo.k u ?kqys rks DoFku uyh dh lkexzh dks rc rd xje djsa tc rd yo.k iw.kZr% u ?kqy tk,A

2- ;fn yo.k mijksDr fooj.k osQ vuqlkj ty esa u ?kqys rks lkiQ ij[kuyh esa fiQj ls yo.k ysdj
mlesa oqQN mL ruq gkbMªksDyksfjd vEy osQ feyk,aA ;fn yo.k BaMs esa u ?kqys rks DoFku uyh
dks yo.k osQ iw.kZr% ?kqyus rd xje djsaA

3- ;fn yo.k ty vFkok ruq gkbMªksDyksfjd vEy esa xje djus ij Hkh u ?kqys rks bls oqQN mL lkanz
HCl esa xje djosQ ?kksyus dk iz;kl djsaA

4- ;fn yo.k lkanz HCl esa u ?kqys rks bls ruq ukbfVªd vEy esa ?kksysaA

5- ;fn yo.k ukbfVªd vEy esa Hkh ugha ?kqyrk rks lkanz HCl vkSj lkanz HNO
3
 osQ 3%1 feJ.k esa

?kksyus dk iz;kl djsaA ;g feJ.k ,sDokjsft;k dgykrk gSA ,sDok jsft;k esa u ?kqyus okys yo.k dks
v?kqyu'khy yo.k ekuk tkrk gSA

lewg fo'ys"k.k

(I)  'kwU; lewg osQ /u vk;u (NH
4

+
 vk;u) dk fo'ys"k.k

(d) ij[kuyh esa 0.1 g yo.k ysdj blesa 1-2 mL, NaOH foy;u feyk,a vkSj xje djsaA ;fn
veksfu;k dh xa/ vk, rks ;g veksfu;e vk;uksa dh mifLFkfr dh lwpuk nsrh gSA ij[kuyh
osQ eq¡g osQ ikl gkbMªksDyksfjd vEy ls Hkhxh ,d dk¡p dh NM+ yk,aA lI+ksQn /we fn[kkbZ
iM+rs gSaA

([k) xSl dks usLyj vfHkdeZd esa ls izokfgr djsaA Hkwjk vo{ksi izkIr gksrk gSA

NH
+

4
  vk;u osQ laiqf"V ijh{k.k dk jlk;u

(d) lksfM;e gkbMªkWDlkbM dh veksfu;e yo.k ij fozQ;k ls fudyh veksfu;k xSl gkbMªksDyksfjd
vEy ls vfHkfozQ;k djosQ veksfu;e DyksjkbM nsrh gS ftlosQ 'osr jax osQ ?kus /we fn[kkbZ
nsrs gSaA

(NH
4
)
2
 SO

4
  + 2NaOH  → Na

2
SO

4
 + 2NH

3
 + 2H

2
O

NH
3
 + HCl → NH

4
Cl
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iz;ksx'kkyk iqfLrdk] jlk;u

usLyj vfHkdeZd esa ls xSl dks izokfgr djus ij {kkjdh; ejD;wjh (II) ,sehMks&vk;ksMhu dk Hkwjk
jax ;k vo{ksi izkIr gksrk gSA

2K
2
HgI

4
 + NH

3
 + 3KOH →     HgO.Hg(NH

2
)I      +    7KI + 2H

2
O

       {kkjdh; ejD;wjh (II)
         ,sehMks&vk;ksMhu

  (Hkwjk vo{ksi)

I ls VI rd lewgksa osQ {kkjdh; ewydksa osQ fo'ys"k.k osQ fy, izokg lafp=k esa n'kkZbZ xbZ O;oLFkk osQ
vuqlkj vfHkdeZdksa dk iz;ksx djosQ /uk;u ewy foy;u ls vo{ksfir dj fy, tkrs gSaA (ns[ksa lkj.kh 7-11)A
N% lewgksa osQ /uk;uksa dks ìFkd djuk fuEufyf[kr izdkj ls iznf'kZr fd;k x;k gSA

ejD;wjh

yo.k

ewy foy;u
ruq HCl

lewg I dk vo{ksi ;fn dksbZ vo{ksi ugha curk
H

2
S xSl izokfgr djsa(Pb2+) DyksjkbM osQ :i esa

lewg II dk vo{ksi
(Pb2+, Cu2+, As3+)

lYiQkbM osQ :i esa

;fn vo{ksi ugha curk rks ewy foy;u ysa

lkanz HNO
3 
osQ lkFk xje djsa vkSj BaMk

djosQ NH
4
Cl + NH

4
OH foy;u feyk,a

lewg III dk vo{ksi
(Fe3+, Al3+) gkbMªkWDlkbMksa osQ :i esa

dksbZ vo{ksi ugha curk
H

2
S  izokfgr djsa

;fn dksbZ vo{ksi ugha curk rks ewy foy;u ysa
NH

4
OH vkSj Bksl

(NH
4
)
2
 CO

3
  feyk,a

lewg IV dk vo{ksi
(Co2+, Ni2+, Mn2+, Zn2+) lYiQkbM osQ :i esa

lewg V dk vo{ksi
(Ba2+, Sr2+, Ca2+)

dkcksZusV osQ :i esa

;fn dksbZ vo{ksi ugha curk rks Mg2+

vk;u dk ijh{k.k ewy foy;u ls djsa

* ;g izokg lafp=k osQoy ,d /uk;u Kkr djus osQ fy, gSA ,d ls vf/d /uk;u Kkr djus osQ fy, blesa ifjorZu dh
vko';drk gksxhA

izokg lafp=k*
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II I

HCl

Pb2+

HCl

Pb2+

NH4
+

-I Pb2+ HCl

-II Pb2+, Cu2+, As3+  HCl H2S

-III Al3+, Fe3+ NH4Cl  NH4OH

-IV Co2+, Ni2+, Mn2+, Zn2+  NH4OH H2S

-V Ba2+, Sr2+, Ca2+ NH4OH (NH4)2CO3

-VI Mg2+

*

I Pb2+

NaOH

Pb2+

KI

Pb2+ PbI2

PbCl2     +   2KI     PbI2         +  2KCl

*
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iz;ksx'kkyk iqfLrdk] jlk;u

2- iksVSf'k;e ozQksesV (K
2
CrO

4
) foy;u feykus ij ysM ozQksesV dk ihyk vo{ksi izkIr gksrk

gSA ;g Pb2+ vk;uksa dh mifLFkfr dh laiqf"V djrk gSA
       PbCl

2
       +  K

2
CrO

4
    →           PbCrO

4
        +    2KCl

 (xje foy;u)    ysM ozQksesV
(ihyk vo{ksi)

ihyk vo{ksi (PbCrO
4
) xje NaOH foy;u esa ?kqyu'khy gksrk gSA

PbCrO
4
 + 4NaOH  �    Na

2
[Pb(OH)

4
]            +    Na

2
CrO

4

     lksfM;e
          VsVªkgkbMªkWDlhIyEcsV(II)

3- ,sYdksgkWy osQ ckn ruq H
2
SO

4 
feykus ij ysM lYisQV (PbSO

4
) dk 'osr vo{ksi izkIr

gksrk gSA
PbCl

2
 + H

2
SO

4   
→             PbSO

4
        +     2 HCl

    ysM lYisQV
   ('osr vo{ksi)

VsVªk,slhVksIyEcsV(II) vk;u cuus osQ dkj.k ysM lYisQV] veksfu;e ,slhVsV foy;u esa ?kqyu'khy
gksrk gSA ,slhfVd vEy dh oqQN cw¡nsa feyk nsus ls vfHkfozQ;k izofrZr gksrh gSA

PbSO
4
 + 4 CH

3
COONH

4
  →   (NH

4
)
2
 [Pb(CH

3
COO)

4
] + (NH

4
) SO

4

                       veksfu;e
    VsVªk,slhVksIyEcsV (II)

(III) lewg–II osQ /uk;uksa dk fo'ys"k.k

;fn xzqi&I vuqifLFkr gks rks mlh ij[kuyh esa ty vkf/D; esa feyk,aA foy;u dks xje djus osQ ckn
1&2 feuV rd mlesa ls H

2
S xSl izokfgr djsa (fp=k 7-6)A ;fn dksbZ vo{ksi izkIr gks rks ;g lewg&II

osQ /uk;uksa dh mifLFkfr dks bafxr djrk gSA laiw.kZ vo{ksi.k lqfuf'pr djus osQ fy, foy;u esa ls vkSj
vfèkd H

2
S xSl izokfgr djsaA ;fn vo{ksi dk jax dkyk

gks rks ;g Cu
2+

 vFkok Pb
2+ vk;uksa dh mifLFkfr bafxr

djrk gSA ;fn ;g ihys jax dk gks rks As
3+ vk;uksa dh

mifLFkfr bafxr gksrh gSA

xqzi&II osQ vo{ksi dks ,d ij[kuyh esa ysdj blesa
ihr veksfu;e lYiQkbM (yellow ammonium

sulphide) dk foy;u vkf/D; esa feyk,aA ij[kuyh
dks fgyk,a] ;fn vo{ksi v?kqyu'khy gks rks lewg&II-A
(dkWij lewg) mifLFkr gSA ;fn vo{ksi ?kqyu'khy gks rks
;g xqzi&II-B (vklsZfud lewg) dh mifLFkfr bafxr
djrk gSA

lewg&II A vkSj II B osQ laiqf"V ijh{k.k lkj.kh 7-13
esa fn, x, gSaA

gkbMªkstu
lYiQkbM

fp=k 7-8 &  H
2
S xSl cukus osQ fy, fdi midj.k
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lkj.kh 7-13 & lewg&II A vkSj II B osQ /uk;uksa osQ laiqf"V ijh{k.k

lewg&II A osQ /uk;uksa (pb
2+

, Cu
2+

) dk ihr veksfu;e lYiQkbM esa
v?kqyu'khy dkyk vo{ksi izkIr gksrk gSA

;fn ihr veksfu;e lYiQkbM esa ?kqyu'khy ihyk
vo{ksi izkIr gksrk gS rks As

3+ vk;u mifLFkr gSA

lewg&II A osQ vo{ksi dks ruq ukbfVªd vEy esa ?kksyus osQ ckn oqQN
cw¡nsa ,sYdksgkWy dh vkSj ruq H

2
SO

4
 dks feyk,aA

foy;u dks ruq HCl ls vEyho`Qr djsaA ,d
ihyk vo{ksi curk gSA vo{ksi dks lkanz ukbfVªd
vEy osQ lkFk xje djsa vkSj veksfu;e ekWfyCMsV
foy;u feyk,aA oSQujhihr vo{ksi izkIr gksrk gSA;fn dksbZ vo{ksi izkIr ugha gksrk

rks veksfu;e gkbMªkWDlkbM foy;u
dks vkf/D; esa feyk,aA uhys jax
dk foy;u izkIr gksrk gSA bls
,slhfVd vEy ls vEyhòQr djsa
vkSj iksVSf'k;e iSQjkslk;ukbM
foy;u feyk,aA pkdysVh Hkwjk
vo{ksi izkIr gksrk gSA

'osr vo{ksi Pb
2+

 vk;uksa dh
mifLFkfr laiq"V djrk gSA vo{ksi
dks veksfu;e ,slhVsV foy;u esa
?kksy ysaA ,slhfVd vEy ls vEyhòQr
djsa vkSj foy;u dks nks Hkkxksa esa
ck¡V ysaA
(i) igys Hkkx esa iksVSf'k;e ozQksesV

foy;u feyk,a] blls ihyk
vo{ksi curk gSA

(ii)nwljs Hkkx esa iksVSf'k;e vk;ksMkbM
foy;u feyk,a] blls ihyk
vo{ksi izkIr gksrk gSA

lewg-II A (dkWij lewg)

lewg-II A osQ /uk;uksa osQ laiqf"V ijh{k.kksa dk jlk;u

1- ysM (Pb
2+) vk;u dk ijh{k.k

vo{ksfir ysM lYiQkbM ruq HNO
3
 esa ?kqy tkrk gSA bl foy;u esa ruq H

2
SO

4
 vkSj ,sYdksgkWy dh oqQN

cw¡nsa feykus ij ysM lYisQV dk 'osr vo{ksi izkIr gksrk gSA ;g ysM vk;uksa dh mifLFkfr bafxr djrk gSA
3PbS + 8HNO

3
  →  3Pb (NO

3
)
2
 + 2NO + 4H

2
O + 3S

Pb(NO
3
)
2
 + H

2
SO

4
  →  PbSO

4
  +  2HNO

3

'osr vo{ksi veksfu;e ,slhVsV foy;u osQ lkFk mckyus ls ?kqy tkrk gSA tc bl foy;u dks ,slhfVd
vEy ls vEyhòQr fd;k tkrk gS vkSj iksVSf'k;e ozQksesV foy;u feyk;k tkrk gS rks PbCrO

4
 dk ihyk

vo{ksi curk gSA iksVSf'k;e vk;ksMkbM foy;u feykus ij ysM vk;ksMkbM dk ihyk vo{ksi izkIr gksrk gSA

PbSO
4
 + 4CH

3
COONH

4
 → (NH

4
)
2
[Pb (CH

3
COO)

4
]     +  (NH

4
)
2
SO

4

            
veksfu;e VsVªk,slhVksIyEcsV(II)

Pb
2+

 + CrO
4

2–
 →  PbCrO

4
Pb

2+
 + 2I

–
 →  PbI

2

     ysM ozQksesV       ysM vk;ksMkbM
  (ihyk vo{ksi)       (ihyk vo{ksi)

,sYdksgkWy
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2- dkWij (Cu2+) vk;u dk ijh{k.k

(d) dkWij ukbVªsV cuus osQ dkj.k dkWij lYiQkbM ukbfVªd vEy esa ?kqy tkrk gSA

3CuS + 8HNO
3
  →  3Cu(NO

3
)
2
 + 2NO + 3S + 4H

2
O

vf/d le; rd xje djus ls lYiQj] lYisQV esa vkDlho`Qr gks tkrk gS vkSj dkWij lYisQV
curk gS rFkk foy;u uhyk gks tkrk gSA NH

4
OH dh FkksM+h lh ek=kk {kkjdh; dkWij lYisQV

vo{ksfir dj nsrh gS tks VsVªk,sehudkWij(II) laoqQy cuus osQ dkj.k veksfu;e gkbMªkWDlkbM esa
?kqy tkrk gSA

S + 2HNO
3  

→  H
2
SO

4
 + 2NO

2Cu2++  SO
4

 2–
  +  2NH

3 
+ 2H

2
O → Cu(OH)

2
. CuSO

4
+ 2NH

4

+

Cu(OH)
2
.CuSO

4
 + 8NH

3
  →       2 [Cu(NH

3
)
4
]SO

4
       +  2OH

– 
 +  SO

4

 2–

              VsVªk,sehudkWij(II)lYisQV
                  (xgjk uhyk)

([k) uhyk foy;u ,slhfVd vEy ls vEyho`Qr djus osQ ckn iksVSf'k;e isQjkslk;ukbM] [K
4
Fe(CN)

6
]

foy;u feykus ij dkWij isQjkslk;ukbM cuus osQ dkj.k pkWdysVh jax nsrk gSA

[Cu(NH
3
)
4
] SO

4
 + 4CH

3
COOH → CuSO

4
 + 4CH

3
COONH

4

2CuSO
4
   +   K

4
[Fe(CN)

6
]   →            Cu

2
[Fe(CN)

6
]           +   2K

2
SO

4

            iksVSf'k;e      dkWij
                gsDlklk;uksisQjsV(II)           gsDlklk;uksisQjsV(II)

     (pkWdysV&Hkwjk vo{ksi)

lewg-II B (vklsZfud lewg)

;fn xqzi&II dk vo{ksi ihr veksfu;e lYiQkbM esa ?kqy tk, vkSj foy;u dk jax ihyk gks rks ;g As
3+

vk;uksa dh mifLFkfr iznf'kZr djrk gSA As
2
S

3
 osQ ?kqyus ls cuk veksfu;e Fkk;ksvklsZukbM ruq HCl ls

fo?kfVr gks tkrk gS vkSj vklsZfud (V) lYiQkbM dk ihyk vo{ksi curk gS] tks lkanz ukbfVªd vEy esa xje
djus ij vklsZfud vEy cuus osQ dkj.k ?kqy tkrk gSA vfHkfozQ;k feJ.k esa veksfu;e eksfyCMsV foy;u
feykdj xje djus ls oSQusjh&ihr vo{ksi curk gSA ;g As

3+
 vk;uksa dh mifLFkfr dh laiqf"V djrk gSA

As
2
S

3
     +     3 (NH

4
)
2
S

2
→  2 (NH

4
)
3
As S

4
 + S

  ihr veksfu;e lYiQkbM

2(NH
4
)
3
AsS

4
+ 6HCl  →  As

2
S

5
 + 3H

2
S + 6NH

4
Cl

3As
2
S

5
 + 10HNO

3
 + 4H

2
O  →  6H

3
AsO

4
 + 10NO + 15S

 vklsZfud vEy
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H
3
AsO

4        
+   12(NH

4
)
2
 MoO

4
  +  21HNO

3
   →  (NH

4
)
3
[As (Mo

3 
O

10
)
4
]  +  21NH

4
NO

3  
 + 12H

2
O

  vklsZfud vEy      veksfu;e eksfyCMsV      veksfu;e vklhZukseksfyCMsV
          (ihyk vo{ksi)

vo{ksi dks ruq HCl esa ?kksy ysa vkSj foy;u dks nks
Hkkxksa esa ck¡V ysaA

(d) igys Hkkx esa iksVSf'k;e isQjkslk;ukbM foy;u
feyk,a] uhyk vo{ksi@jax izdV gksrk gSA

([k) nwljs Hkkx esa iksVSf'k;e Fkk;kslk;usV foy;u
feyk,a] jDr&yky jax izdV gksrk gSA

'osr vo{ksi dks ruq HCl eas ?kksy dj nks Hkkxksa esa ck¡V ysaA

(d) igys Hkkx esa lksfM;e gkbMªkWDlkbM foy;u feykdj
xje djsaA 'osr ftysfVuh vo{ksi izkIr gksrk gS tks
lksfM;e gkbMªkWDlkbM foy;u osQ vkf/D; esa ?kqy
tkrk gSA

([k) nwljs Hkkx esa igys uhys fyVel dk foy;u feyk,a
vkSj fiQj ij[kuyh dh nhokj osQ lgkjs cw¡n&cw¡n djosQ
veksfu;e gkbMªkWDlkbM foy;u feyk,aA jaxghu
foy;u esa rSjrk gqvk uhyk inkFkZ izkIr gksrk gSA

Hkwjk vo{ksi
(Fe

3+)
'osr vo{ksi

(Al
3+)

lkj.kh 7-14 & lewg&III /uk;uksa osQ laiqf"V ijh{k.k

lewg-III osQ /uk;uksa osQ laiqf"V ijh{k.kksa dk jlk;u

tc ewy foy;u dks lkanz ukbfVªd vEy osQ lkFk xje fd;k tkrk gS rks isQjl vk;u isQfjd vk;uksa esa
vkWDlho`Qr gks tkrs gSaA

2FeCl
2
 + 2HCl + [O] →  2FeCl

3
 + H

2
O

r`rh; lewg osQ /uk;u vius gkbMªkWDlkbM osQ :i esa vo{ksfir gksrs gSaA led{k DyksjkbM cuus osQ
dkj.k vo{ksi ruq gkbMªksDyksfjd vEy esa ?kqy tkrk gSA

(IV) lewg–III osQ /uk;uksa dk fo'ys"k.k

;fn lewg&II vuqifLFkr gks rks Fe2+ vk;uksa dks Fe3+ vk;uksa esa ifjofrZr djus osQ fy, ewy foy;u ysdj
lkanz HNO

3 
dh 2&3 cw¡nsa feyk,aA foy;u dks oqQN feuV rd xje djsaA BaMk djus osQ ckn FkksM+k lk

Bksl veksfu;e DyksjkbM (NH
4
Cl) vkSj veksfu;e gkbMªkWDlkbM (NH

4
OH) foy;u veksfu;k dh xaèk

vkus rd vkf/D; esa feyk,aA ij[kuyh dks fgyk,aA ;fn Hkwjk vFkok 'osr vo{ksi cus rks ;g lewg&III

osQ /uk;uksa dh mifLFkfr bafxr djrk gSA lewg&III osQ /uk;uksa osQ laiqf"V ijh{k.k lkj.kh 7-14 esa la{ksi
esa fn, gSaA

vo{ksi osQ jax ,oa izo`Qfr dk voyksdu djsaA 'osr jax dk ftysVuh vo{ksi ,syqfefu;e vk;uksa
(Al

3+) dh mifLFkfr n'kkZrk gSA ;fn vo{ksi Hkwjs jax dk gks rks ;g isQfjd vk;uksa (Fe3+) dh mifLFkfr
n'kkZrk gSA
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1- ,syqfefu;e (A1
3+) vk;uksa dk ijh{k.k

 (d) tc ,syqfefu;e DyksjkbM ;qDr foy;u dh fozQ;k lksfM;e gkbMªkWDlkbM ls gksrh gS rks
,syqfefu;e gkbMªkWDlkbM dk 'osr ftysfVuh vo{ksi curk gS] tks lksfM;e esVk,syqfeusV cuus
osQ dkj.k lksfM;e gkbMªkWDlkbM foy;u osQ vkfèkD; esa ?kqy tkrk gSA

AlCl
3 
    +   3NaOH  →  Al(OH)

3
 + 3NaCl

Al(OH)
3
           +   NaOH  →      NaAlO

2
         +   2H

2
O

     'osr ftysfVuh vo{ksi           lksfM;e esVk,syqfeusV

([k) nwljs ijh{k.k esa tc foy;u esa uhyk fyVel feyk;k tkrk gS rks foy;u dh vEyh; izo`Qfr
osQ dkj.k yky jax izkIr gksrk gSA cw¡n&cw¡n dj NH

4
OH foy;u feykus ls ;g foy;u

{kkjdh; gks tkrk gS vkSj ,syqfefu;e gkbMªkWDlkbM vo{ksfir gks tkrk gSA ,syqfefu;e
gkbMªkWDlkbM dk vo{ksi fofy;u esa ls uhyk jax vf/'kksf"kr dj ysrk gS vkSj ̂ ysd* uked
v?kqyu'khy vfèk'kks"k.k laoqQy cukrk gSA blfy, jaxghu foy;u esa rSjrk gqvk uhyk inkFkZ
izkIr gksrk gSA blhfy, ijh{k.k dks ^ysd ijh{k.k* dgrs gSaA

2- isQfjd (Fe
3+) vk;uksa dk ijh{k.k

isQfjd gkbMªkWDlkbM dk yky&Hkwjk vo{ksi gkbMªksDyksfjd vEy esa ?kqy tkrk gS vkSj isQfjd DyksjkbM
curk gSA

Fe(OH)
3
 + 3HCl  →  FeCl

3
 + 3H

2
O

(d) tc isQfjd DyksjkbM ;qDr foy;u dh fozQ;k iksVSf'k;e isQjkslk;ukbM foy;u ls gksrh gS
rks uhyk vo{ksi@jax izkIr gksrk gSA vo{ksi dk jax izf'k;u uhyk gksrk gSA ;g isQfjd
isQjkslk;ukbM gksrk gSA vfHkfozQ;k fuEufyf[kr izdkj ls gksrh gSA

4FeCl
3
 + 3K

4
[Fe(CN)

6
]  →  Fe

4
[Fe(CN)

6
]
3
 + 12KCl

       iksVSf'k;e izf'k;u uhy
      isQjkslk;ukbM dk vo{ksi

;fn iksVSf'k;e gsDlklk;uksisQjsV(II) (;kuh iksVSf'k;e isQjkslk;ukbM) vkfèkD;  esa feyk;k
tk, rks KFe[Fe(CN)

6
] la?kVu dk mRikn curk gSA ;g dksykWbMh foy;u (?kqyu'khy

izf'k;u uhy) cukus dh izo`fÙk osQ dkj.k fuL;afnr ugha fd;k tk ldrkA

FeCl
3
 + K

4
[Fe(CN)

6
]     →       KFe[Fe(CN)

6
]       +    3KCl

      (?kqyu'khy izf'k;u uhy)

([k) foy;u osQ nwljs Hkkx esa iksVSf'k;e Fkk;kslk;usV (iksVSf'k;e lYiQkslk;ukbM) foy;u feyk,aA
jDr&yky jax dk izdV gksuk Fe

3+
 vk;uksa dh mifLFkfr laiq"V djrk gSA

Fe
3+

 + SCN
–
  →   [Fe(SCN)]

2+

   jDr&yky jax
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'osr vo{ksi
(Zn

2+
 )

ekalo.khZ vo{ksi
(Mn

2+)
dkyk vo{ksi
(Ni

2+
, Co

2+)

vo{ksi dks ruq HCl esa mcky dj
?kksy ysaA foy;u dks nks Hkkxksa esa ck¡V
ysaA
(d) igys Hkkx es a lksfM;e

gkbMªkWDlkbM foy;u feyk,aA
lk s fM;e gkbM ª k WDlkbM
foy;u osQ vkf/D; esa
?kqyu'khy vo{ksi Zn

2+

vk;uksa dh mifLFkfr laiq"V
djrk gSA

([k) nwljs Hkkx dks veksfu;e
gkbMªkWDlkbM foy;u ls
mnklhu djsa vkSj iksVSf'k;e
isQjkslk;ukbM foy;u feyk,aA
uhykiu fy, 'osr vo{ksi
izdV gksrk gSA

vo{ksi dks ruq HCl esa mcky dj ?kksyus
osQ ckn lksfM;e gkbMªkWDlkbM foy;u
vkfèkD; esa feyk,aA 'osr vo{ksi izkIr
gksrk gS tks j[kus ij Hkwjk gks tkrk gSA

vo{ksi dks ,sDokjsft;k esa ?kksy ysaA
foy;u dks 'kq"d gksus rd xje djsa
vkSj BaMk gksus nsaA vo'ks"k dks ty esa
?kksy ysa vkSj foy;u dks nks Hkkxksa esa
foHkkftr dj ysaA
(d) foy;u osQ igys Hkkx esa

vek s fu;e gkbM ª k WDlkbM
foy;u rc rd feyk,a tc
rd ;g {kkjd u gks tk,A
MkbesfFky XykbvkWfDle dh
oqQN cw¡n feyk,a vkSj ij[kuyh
dks fgyk,aA pednkj yky
vo{ksi Ni

2+
 vk;uks a dh

mifLFkfr laiq"V djrk gSA
([k) nwljs Hkkx dks veksfu;e

gkbMªk WDlkbM foy;u ls
mnklhu djsaA bls ruq ,slhfVd
vEy ls vEyho`Qr djsa vkSj
Bksl iksVSf'k;e ukbVªkbV feyk,a
ihyk vo{ksi Co

2+
 vk;uksa

dh mifLFkfr laiq"V djrk gSA

lkj.kh 7-15 & lewg&IV osQ /uk;uksa osQ laiqf"V ijh{k.k

(V) lewg–IV osQ /uk;uksa dk fo'ys"k.k

;fn lewg&III vuqifLFkr gks rks lewg&III osQ foy;u esa ls oqQN feuV rd H
2
S xSl izokfgr djsaA ;fn

'osr] dkyk vFkok ekalo.khZ vo{ksi izkIr gks rks ;g lewg&IV osQ /uk;uksa dh mifLFkfr bafxr djrk gSA
lkj.kh 7-15 esa lewg&IV osQ /uk;uksa osQ laiqf"V ijh{k.k la{ksi esa fn, gSaA

lewg–IV osQ /uk;uksa osQ laiqf"V ijh{k.kksa dk jlk;u

prqFkZ lewg osQ /uk;u lYiQkbMksa osQ :i esa vo{ksfir gksrs gSaA vo{ksi osQ jax dk voyksdu djsaA vo{ksi
dk 'osr jax f”kad vk;uksa dh mifLFkfr bafxr djrk gS] ekalo.khZ vo{ksi eSaxuht vk;uksa dh mifLFkfr
bafxr djrk gS vkSj dkyk jax Ni

2+
 vFkok Co

2+
 vk;uksa dh mifLFkfr bafxr djrk gSA

1- f”kad (Zn
2+) vk;u dk ijh{k.k

f”kad lYiQkbM gkbMªksDyksfjd vEy esa ?kqydj f”kad DyksjkbM cukrk gSA

ZnS + 2HCl  →  ZnCl
2
 + H

2
S
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(d) lksfM;e gkbMªkWDlkbM foy;u feykus ij ;g f”kad gkbMªkWDlkbM dk 'osr vo{ksi nsrk gS] tks
NaOH foy;u osQ vkf/D; esa xje djus ls lksfM;e ftaosQV cuus osQ dkj.k ?kqyu'khy gksrk gSA
;g Zn

2+
 vk;uksa dh mifLFkfr laiq"V djrk gSA

ZnCl
2
 + 2NaOH  →  Zn(OH)

2
 + 2NaCl

Zn(OH)
2 
+ 2NaOH  →       Na

2
ZnO

2
     +     2H

2
O

    lksfM;e f”kaosQV

([k) NH
4
OH foy;u ls mnklhu djus osQ ckn tc  K

4
Fe (CN)

6
 foy;u feyk;k tkrk gS rks f”kad

isQjkslk;ukbM dk 'osr vFkok uhykiu fy, 'osr vo{ksi izkIr gksrk gSA

2 ZnCl
2
 + K

4
 [Fe(CN)

6
]  →  Zn

2
 [Fe(CN)

6
] + 4 KCl

        f”kad isQjkslk;ukbM

2- eSaxuht (Mn2+) vk;u dk ijh{k.k

eSaxuht lYiQkbM dk vo{ksi ruq HCl esa mckyus ij ?kqy tkrk gSA NaOH foy;u vkf/D; esa feykus
ij eSaxuht gkbMªkWDlkbM dk 'osr vo{ksi izkIr gksrk gS tks ok;qeaMyh; vkWDlhdj.k }kjk ty;ksftr eSaxuht
MkbvkWDlkbM cuus osQ dkj.k Hkwjk gks tkrk gSA

MnS + 2HCl  →  MnCl
2
 + H

2
S

MnCl
2
 + 2NaOH    →     Mn(OH)

2
    +  2NaCl

             ('osr vo{ksi)

Mn (OH)
2
  + [O]    → MnO(OH)

2

     ty;ksftr eSaxuht MkbvkWDlkbM

   (Hkwjk jax)

3- fuoSQy (Ni
2+) vk;u dk ijh{k.k

fuoSQy lYiQkbM dk dkyk vo{ksi ,sDokjsft;k esa ?kqy tkrk gS vkSj fuEufyf[kr vfHkfozQ;k gksrh gSA
3NiS + 2HNO

3
 + 6HCI  →  3NiCl

2
 + 2NO + 3S + 4H

2
O

,sDokjsft;k ls fozQ;k osQ i'pkr fuoSQy DyksjkbM izkIr gksrk gS tks ty esa ?kqyu'khy gksrk gSA tc
fuoSQy DyksjkbM osQ tyh; foy;u dks {kkjdh; cuk dj MkbesfFky XykbvkWfDle feyk;k tkrk gS rks
pednkj yky vo{ksi izkIr gksrk gSA

yky jax dk laoqQy
(laoqQy dk LFkkbZ :i)
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Ba
2+

 vk;u Sr
2+

 vk;u Ca
2+

 vk;u

(d) igys Hkkx esa iksVSf'k;e
ozQksesV foy;u feyk,aA ihyk
vo{ksi izkIr gksrk gSA

([k) lqjf{kr j[ks x, vo{ksi ls
Tokyk ijh{k.k djsaA ?kkl
osQ gjs jax tSlh Tokyk izkIr
gksrh gSA

(d) ;fn csfj;e vuqifLFkr gks rks foy;u
dk nwljk Hkkx ysa vkSj veksfu;e
lYisQV foy;u feyk,aA xje djsa
vkSj ij[kuyh dh nhokjksa dks dk¡p
dh NM+ ls [kjkspsa vkSj BaMk djsaA
lisQn vo{ksi izkIr gksrk gSA

([k) lqjf{kr j[ks x, vo{ksi ls Tokyk
ijh{k.k djsa fdjfeth yky Tokyk
Sr2+ vk;uksa dh mifLFkfr laiq"V
djrh gSA

(d) ;fn csfj;e vkSj LVªkWfU'k;e nksuksa
vuqifLFkr gksa rks foy;u dk
rhljk Hkkx ysaA blesa veksfu;e
vkWDlSysV foy;u feyk,a vkSj
vPNh rjg fgyk,aA oSQfYl;e
vkWDlSysV dk 'osr vo{ksi izkIr
gksrk gSA

([k) lqjf{kr j[ks x, vo{ksi ls Tokyk
ijh{k.k djsaA b±V tSls yky jax
dh Tokyk tks uhys dk¡p esa ls
gfjr&ihyh fn[kkbZ iM+rh gS]
Ca

2+
 vk;uksa dh mifLFkfr laiq"V

djrh gSA

lkj.kh 7-16 & lewg&V osQ /uk;uksa osQ laiqf"V ijh{k.k

vo{ksi dks ruq ,slhfVd vEy osQ lkFk mcky dj ?kksy ysa vkSj foy;u dks Ba
2+

,

Sr
2+

 vkSj Ca
2+ vk;uksa osQ ijh{k.k osQ fy, rhu Hkkxksa esa ck¡V ysaA

4- dksckYV (Co
2+) vk;u dk ijh{k.k

fuoSQy lYiQkbM osQ leku dksckYV DyksjkbM Hkh ,sDokjsft;k esa ?kqy tkrk gSA tc ,sDokjsft;k dh fozQ;k
osQ i'pkr~ vo'ks"k osQ tyh; foy;u dks veksfu;e gkbMªkWDlkbM }kjk mnklhu djosQ iksVSf'k;e ukbVªkbV dk
foy;u feykus osQ ckn ,slhfVd vEy ls vEyhòQr fd;k tkrk gS rks iksVSf'k;e gsDlkukbVªkbVksdksckYVsV (III)
uked dksckYV dk laoqQy curk gSA

CoS + HNO
3
 + 3HCl  →  CoCl

2
 + NOCl + S + 2H

2
O

CoCl
2
 + 7KNO

2
 + 2CH

3
COOH → K

3
 [Co(NO

2
)
6
] + 2KCl + 2CH

3
COOK + NO + H

2
O

  iksVSf'k;e
   gsDlkukbVªkbVksdksckYVsV(III)
        (ihyk vo{ksi)

(VI) lewg–V osQ /uk;uksa dk fo'ys"k.k

;fn lewg&IV vuqifLFkr gks rks ewy foy;u ysa vkSj FkksM+k lk Bksl NH
4
Cl feyk,a vkSj NH

4
OH foy;u

dks vkf/D; esa feykus osQ i'pkr Bksl (NH
4
)

2
CO

3
 feyk,aA ;fn 'osr vo{ksi izkIr gksrk gS rks ;g

lewg&V osQ /uk;uksa dh mifLFkfr bafxr djrk gSA

'osr vo{ksi dks ruq ,slhfVd vEy osQ lkFk mcky dj ?kksy ysa vkSj foy;u dks Ba
2+

, Sr
2+

 vkSj
Ca

2+vk;uksa osQ ijh{k.k osQ fy, rhu Hkkxksa esa ck¡V ysaA FkksM+k lk vo{ksi Tokyk ijh{k.k osQ fy, lqjf{kr
j[ksaA laiqf"V ijh{k.kksa dks la{ksi esa lkj.kh 7-16 esa fn;k x;k gSA
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lewg–V osQ /uk;uksa osQ laiqf"V ijh{k.k

lewg&V osQ /uk;u dkcksZusV osQ :i esa vo{ksfir fd, tkrs gSa] tks laxr ,slhVsV cuus osQ dkj.k ,slhfVd
vEy esa ?kqy tkrs gSaaA

1- csfj;e vk;u (Ba
2+) dk ijh{k.k

(d) ik¡posa lewg osQ vo{ksi dks ,slhfVd vEy esa ?kksydj cus foy;u esa iksVSf'k;e ozQksesV dk
foy;u feykus ls cksfj;e ozQksesV dk ihyk vo{ksi izkIr gksrk gSA

BaCO
3
 + 2CH

3
COOH  →  (CH

3
COO)

2 
Ba + H

2
O + CO

2

(CH
3
COO)

2
Ba + K

2
CrO

4
  →   BaCrO

4
      +   2CH

3
COOK

 csfj;e ozQksesV
(ihyk vo{ksi)

([k) Tokyk ijh{k.k % IySfVue rkj dks lkanz HCl esa Mqcksus osQ ckn rc rd rs”k xje djsa tc
rd ;g vnhIr Tokyk dks jax nsuk can dj nsA vc rkj dks lewg&V osQ vo{ksi osQ lkanz HCl

esa cus isLV esa Mqcks,a vkSj Tokyk esa xje djsaA ?kkl osQ jax tSlh gjh Tokyk Ba2+ vk;uksa dh
mifLFkfr laiq"V djrh gSA

2- LVªkWfU'k;e vk;u (Sr
2+) dk ijh{k.k

(d) ik¡posa lewg osQ vo{ksi dk ,slhfVd vEy esa cuk foy;u] veksfu;e lYisQV] (NH
4
)

2
SO

4

foy;u osQ lkFk xje djus vkSj ij[kuyh dh nhokjksa dks dk¡p dh NM+ ls [kjksapus ij
LVªkWfU'k;e lYisQV dk 'osr vo{ksi nsrk gSA

SrCO
3
 + 2CH

3
COOH  →  (CH

3
COO)

2
 Sr + H

2
O + CO

2

(CH
3
COO)

2
 Sr + (NH

4
)
2
SO

4
   →    SrSO

4
           +   2CH

3
COONH

4

  
               LVªkWfU'k;e lYisQV

                             ('osr vo{ksi)

([k) Tokyk ijh{k.k % tSls Ba
2+ vk;uksa osQ fy, fn;k x;k gS oSls gh Tokyk ijh{k.k djsaA

fdjfeth yky Tokyk Sr
2+

 vk;uksa dh mifLFkfr dh laiqf"V djrh gSA

3- oSQfYl;e vk;u (Ca
2+) dk ijh{k.k

(d) ik¡posa lewg osQ vo{ksi dk ,slhfVd vEy esa cuk foy;u veksfu;e vkWDlSysV foy;u osQ
lkFk oSQfYl;e vkWDlSysV dk 'osr vo{ksi nsrk gSA

CaCO
3
 + 2CH

3
COOH  →  (CH

3
COO)

2
 Ca + H

2
O + CO

2

(CH
3
COO)

2
Ca +    (NH

4
)
2
C

2
O

4
    →      (COO)

2
Ca         +  2CH

3
COONH

4

      veksfu;e      oSQfYl;e vkWDlSysV
        vkWDlSysV             ('osr vo{ksi)

([k) Tokyk ijh{k.k % mijksDr fof/ osQ vuqlkj Tokyk ijh{k.k djsaA oSQfYl;e Tokyk dks b±V tSlk
yky jax iznku djrk gS tks uhys dk¡p ls gfjr&ihyh fn[kkbZ iM+rk gSA
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(VII) lewg–VI osQ /uk;u dk fo'ys"k.k

;fn lewg-V vuqifLFkr gks rks Mg
2+

 vk;uksa dk ijh{k.k fuEufyf[kr izdkj ls djsaA

lewg–VI osQ /uk;u osQ laiqf"V ijh{k.k

eSXuhf'k;e vk;u (Mg
2+) dk ijh{k.k

(d) ;fn lewg&V vuqifLFkfr gks rks foy;u esa eSXuhf'k;e dkcksZusV gks ldrk gS] tks
veksfu;e yo.kksa dh mifLFkfr esa ty esa ?kqyu'khy gksrk gS D;ksafd lkE; nkfguh vksj
foLFkkfir gks tkrk gSA

               NH
4

+
  + CO

3

2–
 ���⇀↽���  NH

3
 + HCO

3

–

vo{ksi cuus osQ fy, dkcksZusV vk;uksa dh vko';d lkanzrk izkIr ugha gks ikrhA tc
MkblksfM;e gkbMªkstuI+kQkLI+ksQV foy;u feyk;k tkrk gS vkSj ij[kuyh dh Hkhrjh nhokjksa
dks dk¡p dh NM+ ls [kjksapk tkrk gS rks eSXuhf'k;e veksfu;e I+kQkLI+ksQV dk fozQLVyh;
vo{ksi curk gS tks Mg

2+
 vk;uksa dh mifLFkfr bafxr djrk gSA

Mg
2+

 + Na
2
HPO

4
 →    Mg (NH

4
)PO

4
         +  NH

4
OH + 2Na+ + H

2
O

       eSXuhf'k;e veksfu;e I+kQkLI+ksQV
  ('osr vo{ksi)

xq.kkRed fo'ys"k.k osQ izs{k.kksa vkSj vuqekuksa dks i`"B 82&83 ij fn, x, uewuk
fjdkWMZ osQ vuqlkj fy[ksaA

uksV &

dHkh&dHkh eSXuhf'k;e
veksfu;e I+kQkWLI+ksQV dk
vo{ksi oqQN nsj ckn
izkIr gksrk gSA blfy,
lk sfM;e gkbMªk stu
I+kQkWLI+ksQV foy;u feykus
osQ i'pkr foy;u dks
xje djsa vkSj ij[kuyh
dh nhokjksa dks [kqjpsaA

fp=k 7-9 & xSl dks oSQls lw¡?ksa

lko/kfu;k¡

(d) jlk;u iz;ksx'kkyk esa dk;Z djrs le; ,sizu] us=k&j{kd p'ek vkSj
nLrkuksa dk iz;ksx djsaA

([k) vfHkdeZd dk iz;ksx djus ls igys cksry ij yxs yscy dks
è;kuiwoZd i<+saA fcuk yscy okys vfHkdeZd dk iz;ksx u djsaA

(x) vko';d vfHkdeZdksa dks u feyk,a rFkk jlk;uksa dks ugha p[ksaA

(?k) jlk;uksa vkSj /weksa dks lw¡?krs le; lko/ku jgsaA /we dks ges'kk èkhjs
ls gkFk ls ia[kk djosQ ukd dh vksj igq¡pk,a (fp=k 7-9)

(p) lksfM;e /krq dks u rks ikuh esa Mkysa vkSj u gh flad vFkok
owQM+snku esa isaQosaQA

(N) ruqdj.k osQ fy, vEy dks ikuh esa feyk,aA dHkh Hkh ty dks vEy
esa u feyk,aA

(t) ij[kuyh dks xje djrs gq, lko/ku jgsaA xje djrs le; vFkok
vfHkdeZd feykrs le; ij[kuyh dk eq¡g vkidh vksj ;k iM+kslh
dh vksj u jgsA
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(>) foLiQksVd ;kSfxdksa] Toyu'khy inkFkks±] fo"kSyh xSlksa] fo|qr midj.kksa] dk¡p osQ ik=kksa] Tokyk vkSj xje
inkFkks± dk mi;ksx djrs le; lko/ku jgsaA

(V) vius dk;ZLFky dks lkI+kQ j[ksaA dkx”k vkSj dk¡p dks flad esa u isaQosaQA blosQ fy, owQM+snku dk iz;ksx djsaA

(B) iz;ksx'kkyk dk;Z osQ ckn ges'kk vius gkFkksa dks /ks,aA

(M) vfHkdeZdksa dh U;wure ek=kk dk iz;ksx djsaA vkf/D; esa mi;ksx ls] u osQoy jlk;uksa dk viO;; gksrk
gS] vfirq i;kZoj.k dks Hkh gkfu igq¡prh gSA

foospukRed iz'u

(i) xq.kkRed vkSj ek=kkRed fo'ys"k.k esa D;k vUrj gS\

(ii) D;k ge Tokyk ijh{k.k esa IySfVue rkj osQ LFkku ij dk¡p dh NM+ dk iz;ksx dj ldrs gSa\ vius mÙkj dk
dkj.k crk,aA

(iii) Tokyk ijh{k.k esa vU; /krqvksa dh vis{kk IySfVue /krq dks izeq[krk D;ksa nh tkrh gS\

(iv) ruq H
2
SO

4
 dh lgk;rk ls Kkr fd, tkus okys ½.kk;uksa dk uke fyf[k,A

(v) ½.kk;uksa dks Kkr djrs le; ruq HCl  dh vis{kk ruq H
2
SO

4
  dks ojh;rk D;ksa nh tkrh gS\

(vi) lkanz H
2
SO

4
 }kjk Kkr fd, tkus okys ½.kk;uksa dk uke fyf[k,A

(vii) lksfM;e dkcksZusV fu"d"kZ oSQls cuk;k tkrk gS\

(viii) pwus dk ikuh D;k gksrk gS vkSj blesa ls dkcZu MkbvkWDlkbM xSl izokfgr djus ls D;k gksrk gS\

(ix) dkcZu MkbvkWDlkbM xSl vkSj lYiQj MkbvkWDlkbM xSl] nksuksa gh pwus osQ ikuh dks nwf/;k dj nsrh gSaA vki
nksuksa esa vUrj oSQls djsaxs\

(x) vki dkcksZusV vk;uksa dh mifLFkfr dk ijh{k.k oSQls djsaxs\

(xi) ukbVªsVksa osQ oy; ijh{k.k esa nks ijrksa osQ chp cuus okyh Hkwjh oy; dk la?kVu D;k gksrk gS\

(xii) lksfM;e ukbVªksizqlkbM ijh{k.k }kjk laiq"V fd, tkus okys vk;u dk uke crkb,A

(xiii) ozQksfey DyksjkbM ijh{k.k D;k gS\ vki oSQls fl¼ djsaxs fd CrO
2
Cl

2 
vEyh; izo`Qfr dk gS\

(xiv) czksekbM vkSj vk;ksMkbM ozQksfey DyksjkbM tSls ijh{k.k D;ksa ugha nsrs\

(xv) czksekbM vkSj vk;ksMkbM vk;uksa osQ fy, ijr&ijh{k.k dk fooj.k nhft,A
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(xvi) flYoj ukbVªsV foy;uksa dks xgjs jax dh cksryksa esa D;ksa j[kk tkrk gS\

(xvii) vki lYiQkbM vk;u dh mifLFkfr dk ijh{k.k oSQls djsaxs\

(xviii) vk;ksMhu LVkpZ foy;u osQ lkFk uhyk jax D;ksa nsrh gS\

(xix) usLyj vfHkdeZd D;k gS\

(xx) /uk;uksa osQ fy, ewy foy;u lkanz HNO
3
 ;k H

2
SO

4
 esa D;ksa ugha cuk;k tkrk\

(xxi) izFke lewg osQ /uk;uksa dks vo{ksfir djus osQ fy, ruq HCl osQ LFkku ij lkanz HCl dk iz;ksx D;ksa ugha dj
ldrs\

(xxii) f}rh; lewg osQ lkFk lewg&IV osQ vk;uksa dk vo{ksi.k oSQls jksdk tk ldrk gS\

(xxiii) lewg&III osQ vk;uksa dks vo{ksfir djus ls igys H
2
S xSl dks foy;u esa ls mckydj fudkyuk vko';d

D;ksa gS\

(xxiv) lewg&III dks vo{ksfir djus ls igys lkanz ukbfVªd vEy osQ lkFk D;ksa mckyk tkrk gS\

(xxv) D;k lewg&III esa veksfu;e DyksjkbM osQ LFkku ij veksfu;e lYiQkbM dk iz;ksx fd;k tk ldrk gS\

(xxvi) lewg&V osQ /uk;uksa dks vo{ksfir djus osQ fy, (NH
4
)

2
CO

3
 ls igys NH

4
OH  dks D;ksa feyk;k tkrk gS\

(xxvii) dHkh&dHkh yo.k esa Mg
2+

 ewyd u gksus ij Hkh lewg&VI esa 'osr vo{ksi D;ksa izkIr gks tkrk gS\

(xxviii) ,sDokjsft;k D;k gS\

(xxix) ,d ,sls /uk;u dk uke fyf[k, tks /krq ls izkIr ugha gksrkA

(xxx) vki veksfu;e vk;u dh mifLFkfr dk ijh{k.k oSQls dj ldrs gSa\

(xxxi) lewg&V osQ vk;uksa osQ ijh{k.kksa dks Ba
2+

, Sr
2+

 vkSj Ca
2+ ozQe esa D;ksa fd;k tkrk gS\

(xxxii) cksry esa j[kk gqvk lkanz HNO
3
 ihyk D;ksa gks tkrk gS\

(xxxiii) lewg&V osQ ijh{k.k ls igys foy;u dks lkafnzr D;ksa dj ysuk pkfg,\

(xxxiv) lksfM;e gkbMªkWDlkbM foy;u dh vfHkdeZd cksry dks can D;ksa ugha j[kk tkrk\

(xxxv) leku vk;u izHkko ls vki D;k le>rs gSa\

(xxxvi) f”kad lYiQkbM lewg&II esa vo{ksfir D;ksa ugha gksrk\
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yo.k fo'ys"k.k dk uewuk fjdkWMZ

mís';

fn, x, yo.k esa mifLFkr ,d ½.kk;u vkSj ,d /uk;u dks Kkr djus osQ fy, fo'ys"k.k djukA

vko';d lkexzh

• DoFku ufy;k¡] ij[kufy;k¡] ij[kuyh gksYMj] ij[kuyh LVSaM] fudkl uyh] dkWoZQ] fuL;an&i=k] vfHkdeZdA

ozQ- la- iz;ksx izs{k.k vuqeku

1- fn, x, yo.k dk jax uksV fd;k 'osr Cu
2+

, Fe
2+

, Ni
2+

,Co
2+

,

Mn
2+

 vuqifLFkr gSaA

yo.k dh xa/ uksV dh dksbZ fo'ks"k xa/ ughaA S
2
, SO

3

2–

,
 CH

3
COO

–

vuqifLFkr gks ldrs gSaA

0.5 g 'kq"d yo.k dks 'kq"d ij[kuyh
esa xje fd;k vkSj fudyus okyh xSl osQ
jax dks uksV fd;k rFkk xje vkSj BaMs
vo'ks"k osQ jax ifjorZu dks uksV fd;kA

(i) dksbZ xSl ugha fudyrhA

(ii)xje vkSj BaMs vo'ks"k osQ
jax esa dksbZ fo'ks"k jax
ifjorZu ugha fn[kkA

(i) CO
3

2–
 mifLFkr gks ldrk

gS] NO
3

–
, NO

2

–, Br
–

vuqifLFkr gks ldrs gSaA
(ii)Zn

2+
 vuqifLFkr gks ldrk

gSA

yo.k dk lkanz HCl esa ysi cuk;k vkSj
Tokyk ijh{k.k fd;kA

Tokyk dk dksbZ fo'ks"k jax ugha
fn[kkbZ nsrkA

Ca
2+

, Sr
2+

, Ba
2+  Cu

2+

vuqifLFkr gks ldrs gSaA

yo.k lI+ksQn gksus osQ dkj.k cksjsDl eudk
ijh{k.k ugha fd;kA

— —

0.1 g yo.k dks 1 mL ruq H
2
SO

4
 osQ

lkFk xje fd;kA
cqncqnkgV ugha gksrh vkSj ok"i
ugha fudyrsA

CO
3

2–
,  SO

3

2–
, S

2–
,  vk S j

NO
2

– , CH
3
OO

–
 vuqifLFkrA

0.1 g yo.k dks 1 mL lkanz H
2
SO

4

osQ lkFk xje fd;kA
dksbZ xSl ugha fudyh Cl

–
, Br

–
, I

–
, NO

3

–
 , C

2
O

4

–

vuqifLFkr gSaA

1mL tyh; foy;u dks lkanz HNO
3
 ls

vEyhòQr fd;k vkSj lkexzh dks 4&5 cw¡nsa
veksfu;e eksfyCMsV foy;u dh feykus
osQ ckn xje fd;kA

ihyk vo{ksi izkIr ugha gksrkA PO
4

3–  vuqifLFkrA

2-

3-

4-

5-

6-

7-

8-

yo.k osQ tyh; foy;u dks ruq HCl ls
vEyho`Qr djus osQ ckn 2mL BaCl

2

foy;u feyk;kA

'osr vo{ksi izkIr gksrk gS tks
lkanz HNO

3
 ,oa lkanz HCl esa

vfoys; gSA

SO
4

2–
  mifLFkrA9-
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ifj.kke

fn, x, yo.k esa fuEufyf[kr vk;u mifLFkr gSa&

½.kk;u & SO
4

2-

/uk;u & Mg
2+

11- 1 g yo.k dks 20 mL ty esa ?kksy dj
ewy foy;u cuk;kA

ikjn'khZ foy;u cukA yo.k ty esa ?kqyu'khy gSA

12- mijksDr tyh; foy;u osQ FkksM+s ls Hkkx
esa 2 mL ruq HCl feyk;kA

'osr vo{ksi ugha curk lewg&I vuqifLFkr

13- pj.k&12 osQ ,d Hkkx esa H
2
S xSl izokfgr

dhA
dksbZ vo{ksi ugha curk lewg&II vuqifLFkr

14- yo.k 'osr gS vr% lkanz HNO
3 
osQ lkFk

xje djus dh vko';drk ugha gSA pj.k
12 osQ foy;u esa 0.2 g Bksl veksfu;e
DyksjkbM feykus osQ ckn veksfu;e
gkbMªkWDlkbM feyk;kA

dksbZ vo{ksi ugha curk lewg&III vuqifLFkr

15- mijksDr foy;u esa ls H
2
S xSl izokfgr

dhA
dksbZ vo{ksi ugha curk lewg&IV vuqifLFkr

16- ewy foy;u esa veksfu;e gkbMªkWDlkbM
vkfèkD; esa feyk;k vkSj fiQj 0.5 g

veksfu;e dkcksZusV feyk;kA

dksbZ vo{ksi ugha lewg&V vuqifLFkr

17- ewy foy;u esa veksfu;e gkbMªkWDlkbM
feykus osQ ckn MkblksfM;e gkbMªkstu
iQkWLisQV foy;u feyk;k] xje fd;k vkSj
ij[kuyh dh lrg dks [kjksapkA

'osr vo{ksi Mg
2+

 laiq"V

0.1 g yo.k dks 2 mL NaOH foy;u
osQ lkFk xje fd;kA

veksfu;k xSl ughaa fudyrhA NH
4

+  vuqifLFkr10-
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