
xq.kkRed fo'ys"k.k

¼1½ vk;uu fl)kar

¼2½ levk;u izHkko 

 
og fof/k ftlesa feJ.k es  mifLFkr vk;ukas dh igpku jax] foys;rk] fu"dkflr xSl dh xa/k 

rFkk jklk;fud vfHkfØ;k,a tSls & vo{ksi.k] ladqy vk;uks dk fuekZ.k] vkWDlhdj.k vip;u vkfn 
dks lqO;ofLFkr dze esa iz;ksx esa ysdj dh tkrh gS]xq.kkRed fo'ys"k.k dgykrh gSA 
xq.kkRed fo'ys"k.k esa fuEufyf[kr ewy fl)kUr iz;qDr gksrs gS &

 
;g fl}kUr vkjsZfu;l us fn;k bl fl)kUr ds vuqlkj tc fdlh fo|qr vi?kV~; dks ty esa 

foys; fd;k tkrk gS rks og nks izdkj ds vk;uks esa foHkkftr gks tkrk gS A ,d /kuk;u vkSj nwljk 
_.kk;u A /kuk;uks dks {kkjdh; ;k HkkfLed ewyd ¼Basic Radicals½ rFkk _.kk;uks dks vEyh; 
ewyd ¼Acid Radicals½ dgrs gSA bu ewydks dks fof'k"V vfHkdeZdks dh vfHkfØ;kvksa }kjk igpkuk 
tkrk gSA bu vfHkfØ;kvksa dks vk;fud vfHkfØ;k,a dgrs gSA 

^^;fn fdlh nqcZy fo/kqr vi?kV~; esa] fdlh ,d leku vk;u ;qDr izcy fo/kqr vi?kV~; 
feyk;k tk; rks nqcZy fo/kqr vi?kV~; ds vk;uu esa deh gks tkrh gS A bl izHkko dks levk;u izHkko 
dgrs gSA^^ 

;g izHkko yk&'kkrkfy, ds fu;e ij vk/kkfjr gS ftlds vuqlkj ̂ ^ lkE;oLFkk esa ;fn fdlh 
vk;u dk lkUnz.k c<k fn;k tk;s rks lkE; foijhr fn'kk esa foLFkkfir gks tkrk gSA 

ekuk fd AB ,d nqcZy fo/kqr vi?kV~; gS tks foy;u esa fuEu lkE;koLFkk esa gS&
+ –

AB      A   +  B

vk;uu fLFkjkad 

;fn bl foy;u esa dksbZ izcy fo/kqr vi?kV~; DB feyk fn;k tk;s rks og fuEukuqlkj iw.kZ :i 
ls vk;fur gks tk,xkA 

+ –DB     D  + B
–

bl izdkj bl foy;u esa B  vk;uks dk vkf/kD; gks tk,xk rFkk K dk eku c< ldrk gS A 

 

 

vdkcZfud yo.k¨a d¢ feJ.k dk xq.kkRed fo'ys"k.k 
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Qualitative Analysis of Mixture of Inorganic Salts 



vr% K dk eku fLFkj j[kus ds fy, lkE; foijhr fn'kk esa foLFkkfir gksxk QyLo:i AB dk vk;uu 
de gks tk,xk A 

{kkjdh; ewydks ds f}rh; lewg dk vfHkdeZd H S gS ftls izokfgr djus ls iwoZ foy;u dks 2
+ruq HCl vEy }kjk vEyh; fd;k tkrk gSA ruq HCl yxHkx iw.kZ vk;fud gksdj H  vk;u iznku 

djrk gS rFkk levk;u izHkko ds dkj.k H S dk vk;uu de gks tkrk gSA 2
+ –HCl    H  + Cl  ¼yxHkx iw.kZ vk;fur½

+ 2–H S    2 H  + S   ¼lkE; ck;ha vksj foLFkkfir gks tkrk gS½2
2–vr% foy;u esa lYQkbM vk;uks (S ) dh dsoy mruh gh lkUnzrk miyC/k gks ikrh gS fd og 

dsoy Hg, Pb, Bi, Cu, Cd, As, Sb rFkk Sn dks gh lYQkbM ds :i es vo{ksfir dj lds] Zn, Mn, 
Co o Ni dks ughaA

 
{kkjdh; ewydks ds r`rh; lewg dk vfHkdeZd NH OH gSA ijUrq blls iwoZ NH Cl feyk;k 4 4

tkrk gSA tks fd izcy fo|qr vi?kV~; gSA levk;u izHkko ds dkj.k NH OH dk vk;uu de gks 4
–tkrk gS rFkk OH  vk;u dh mruh gh lkUnzrk miyC/k gksrh gS fd og dsoy Fe, Cr, Al dks gh 

gkbMªkWDLkkbM ds :i esa vo{ksfir dj lds] Zn, Ca, Mg dks ugh 
+ –NH Cl   NH   +  Cl   ¼yxHkx iw.kZ vk;fur½4 4

+ –
NH OH     NH   + OH   ¼lkE; ck;ha vksj foLFkkfir gks tkrk gSA½4 4

 
fdlh vYifoys; fo|qr vi?kV~; dk foys;rk xq.kuQy fuf'pr rki ij lar`Ir foy;u esa 

mifLFkr vk;uks dh lkUnzrk dk xq.kuQy gksrk gSA 
;fn fo|qr vi?kV~; dks AB }kjk n'kkZ;k tk; rks lkE; fuEu izdkj ls gksxkA 

+ –AB    A   +  BBksl

    
+ –                    [A ] [B ]

  _____________________   lkE; fLFkjkad K =
                                              [AB ]Bksl

foy;u lar`Ir gS rFkk rki fLFkj gS vr% foys; Bksl vi?kV~; dh lkUnzrk fLFkj jgrh gSA
+ –K[AB ] = [A ] [B ]Bksl

;gka K  foys;rk xq.kuQy gS ftldk eku fLFkj rki ij fLFkj gksrk gS vr% fo|qrvi?kV~; dk sp

foys;rk xq.kuQy fLFkj rki ij mlds lar`Ir foy;u esa vk;fud lkUnzrkvks dks xq.kuQy gSA 

fdlh foy;u esa mifLFkr vk;uks dh lkUnzrk dk xq.kuQy vk;fud xq.kuQy dgykrk gSA 
fdlh fo|qrvi?kV~; ds foy;uks dks foys;rk xq.kuQy ds vk/kkj ij rhu Hkkxks esa ckaVk tk ldrk gSA 

levk;u izHkko ds vuqiz;ksx %
(i) xq.kkRed fo'ys"k.k ds f}rh; lewg esa H S  izokg ls iwoZ HCl feykuk 2

(ii) xq.kkRed fo'ys"k.k ds r`rh; lewg esa NH OH ds lkFk NH Cl feykuk4 4

(iii)  foys;rk xq.kuQy

¼4½ vk;fud xq.kuQy ¼Ionic Product½
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(i) vlar`Ir foy;u & ;fn fdlh fo?kqr vi?kV~; ds foy;u ds vk;fud xq.kuQy dk eku 
mlds foys;rk xq.kuQy ls de gks rks og foy;u vlar`Ir foy;u dgykrk gSA 

+ –vFkkZr [A ] [B ] < Ksp

(ii) lar`Ir foy;u & ;fn fdlh fo/kqr vi?kV; ds foy;u ds vk;fud xq.kuQy dk eku 
mlds foys;rk xq.kuQy ds cjkcj gks rks og foy;u lar`Ir foy;u dgykrk gSA 

+ –vFkkZr [A ] [B ] = Ksp

(iii) vfrlar`Ir foy;u & ;fn fdlh fo|qr vi?kV~; ds foy;u ds vk;fud xq.kuQy dk 
eku foy;u xq.kuQy ls vfèkd gks rks og foy;u vfrlar`Ir foy;u dgykrk gSA 

+ –vFkkZr [A ] [B ] > Ksp

vo{ksi.k dh 'krZ & vo{ksi.k ds fy, foy;u dk vfrlar`Ir gksuk vko';d gSA 

(i) izFke lewg dh /kkrqvks ds DyksjkbMks dk vo{ksi.k % 
xq.kkRed fo'ys"k.k ds izFke lewg dk lewg vfHkdeZd ruq HCl gSA ftlds }kjk Pb, Ag , Hg 

ds DyksjkbM vo{ksfir gksrs gSA ftuds foys;rk xq.kuQy cgqr de gSA 

o;kSfxd foys;rk xq.kuQy (25 C ij) Ksp

–5PbCl 1.6  X 10            2

–10
AgCl       1.8  X 10

–18
Hg Cl 3.6  X 10  2 2

bu ;kSfxdks ds vk;fud xq.kuQy dk eku buds laxr foys;rk xq.kuQy ls vf/kd gS A 
PbCl   ds fy, foys;rk xq.kuQy ,oa vk;fud xq.kuQy esa vU; ;kSfxdks dh vis{kk vUrj 2

de gS vr% bldk vkaf'kd vo{ksi.k gks ikrk gSA blfy, xq.kkRed fo'ys"k.k esa ysM izFke o f}rh; 
nksuks lewgks esa vkrk gSA

(ii) f}rh; ,ao prqFkZ lewg dh /kkrqvks ds lYQkbM dk vo{ksi.k % 
xq.kkRed fo'ys"k.k ds f}rh; ,ao prqFkZ lewg dk lewg vfHkdeZd H S gS vFkkZr f}rh; ,ao 2

prqFkZ lewg dh /kkrq,a lYQkbM ds :i esa vo{ksfir gksrh gSA 
f}rh; lewg ds vo{ksi.k ds fy, H S xSl vEyh; ek/;e esa rFkk 2

prqFkZ lewg esa vo{ksi.k ds fy, H S xSl {kkjh; ek/;e esa izokfgr dh tkrh gSA 2

bldk dkj.k gS fd f}rh; lewg dh /kkrqvks ds lYQkbMks ds foys;rk xq.kuQy de gksrs gS 
tcfd prqFkZ lewg dh /kkrqvks ds lYQkbMks ds foys;rk xq.kuQy vf/kd gksrs gSA f}rh; lewg esa tc 

2–ruq HCl dh mifLFkfr esa H S xSl dk vk;uu de gks tkrk gS ftlls lYQkbM vk;uks ¼S ½ dh 2

lkUnzrk de miyC/k gks ikrh gS ijUrq f}rh; lewg ds /kkrq lYQkbMks dk foys;rk xq.kuQy cgqr de 
gksus ls lYQkbM vk;uks dh lkUnzrk de gksus ij Hkh f}rh; lewg ds ewydks dk lYQkbM ds :i es 
avo{ksi.k gks tkrk gSA

prqFkZ lewg ds /kkrq lYQkbMks dk foys;rk xq.kuQy vf/kd gksus ds dkj.k budk vo{ksi.k ugha 
gks ikrk gS A 

xq.kkRed fo'ys"k.k esa foys;rk xq.kuQy ds vuqiz;ksx
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prqFkZ lewg esa tc NH OH feykdj H S  izokfgr dh tkrh gS rks foijhr vk;u izHkko ds 4 2

dkj.k H S dk vk;uu c<+ tkrk gS A 2
2–ftlls S  vk;uks dh lkUnzrk c< tkrh gS vkSj /kkrq lYQkbMks dk vk;fud xq.kuQy foys;rk 

xq.kuQy ls vf/kd gks tkrk gS rFkk /kuk;uks dk lYQkbMks ds :i esa vo{ksi.k gks tkrk gSA
 
(iii) r`rh; lewg dh /kkrqvks ds gkbMªksDlkbMks dk vo{ksi.k % 

3+r`rh; lewg ds ewydks dk lewg vfHkdeZd NH OH gksrk gS vFkkZr r`rh; lewg dh /kkrq,a Fe , 4
3+ 3+Cr , Al  gkbMªkWDlkbM ds :i esa vo{ksfir gksrh gSA 

r`rh; lewg esa NH Cl dh mifLFkfr esa NH OH feyk;k tkrk gSA ftlls levk;u izHkko ds 4 4
–dkj.k NH OH dk vk;uu de gksrk gS rFkk OH   vk;uks dh lkUnzrk de miyC/k gks ikrh gSA  4

r`rh; lewg ds /kkrq gkbMªkWDlkbM¨ dk foys;rk xq.kuQy de gksrk gS vr% buds vk;uks dh de 
lkUnzrk Hkh vo{ksi.k ds fy, i;kZIr gksrh gS rFkk vo{ksi.k gks tkrk gSA 

–;fn NH OH feykus ls iwoZ NH Cl  u feyk;k tk; rks ek/;e esa OH  vk;u dh lkUnzrk c< 4 4

tk;sxh rFkk Fe, Cr, Al ds gkbMªkWDlkbM ds vfrfjDr Zn, Mn, Ca, Mg ds gkbMªkWDlkbM Hkh vo{ksfir 
gks tk,xsaA 

(iv) ik¡pos lewg ds ewydks dk vo{ksi.k  %
ikapos lewg dk lewg vfHkdeZd (NH ) CO  gSA vr% ikapos lewg ds ewyd dkcksZusV ds :i esa 4 2 3

vo{ksfir gksrs gSA 
+2 2+ 2+bu ewydks dk ijh{k.k dk Øe fuEu izdkj ls gksrk gS igys Ba  fQj Sr  rFkk vUr esa Ca  dk 

ijh{k.k fd;k tkrk gSA 
prqFkZ lewg ls izkIr Nfur esa veksfu;e dkcksZusV (NH ) CO  feykus ij 'osr vo{ksi vkrk gS 4 2 3

bl vo{ksi dks ,lhfVd vEy esa foys; djds rhu Hkkxks esa foHkDr djrs gS A 
2+izFke Hkkx $ K CrO    ;fn ihyk vo{ksi (BaCrO ) vk, rks Ba  fuf'pr gSA 2 4 4

2+f}rh; Hkkx $ (NH ) SO    ;fn 'osr vo{ksi (SrSO ) vk, rks Sr  fuf'pr gSA4 2 4 4
2+r`rh; Hkkx $ (NH ) C O    ;fn 'osr vo{ksi Ca(C O ) vk, rks Ca  fuf'pr gSA4 2 2 4 2 4

2+ 2+ 2+bu ewydks dk ijh{k.k blh Øe esa gksrk gS D;ksafd Ba , Sr , Ca  ds ØksesV esa ls BaCrO  dk 4

foys;rk xq.kuQy lcls de gksrk gS vr% K CrO  Mkyus ij dsoy BaCrO  gh vo{ksfir gksaxk rFkk 2 4 4

SrCrO  ,oa CaCrO  foys; voLFkk esa jgsasxsA4 4
2+ 2+Sr  dk ijh{k.k djus ls iwoZ Ba  dh vuqifLFkfr fuf'pr dj yh tkrh gS D;ksafd BaSO  rFkk 4

SrSO  nksuks ds foys;rk xq.kuQy cgqr de gksrs gS vr% nksuks gh vo{ksfir gks tkrs gSA 4

2+ 2+ 2+blh izdkj Ca  dk ijh{k.k djus ls iwoZ  Ba  ,ao Sr  dh vuqifLFkfr fuf'pr dj yh tkrh 
gS D;ksafd BaC O  , SrC O  rFkk CaC O  rhuks dk gh foys;rk xq.kuQy cgqr de gksrk gS bl dkj.k 2 4 2 4 2 4

rhuks gh 'osr vo{ksi nsrs gSA 
2+ 2+ 2+vr% Ca  ds ijh{k.k ds fy, Ba  dks BaCrO  rFkk  Sr  dks SrSO  vo{ksi ds :i esa vyx 4 4

fd;k tkrk gSA 

ewyd ¼Radicals½ 
ijek.kq ;k ijek.kq dk lewg ftu ij dksbZ vkos'k mifLFkr gksrk gS] ewyd dgykrs gS vFkok 

vkos'k ;qDr ijek.kq ;k ijek.kq lewg ewyd dgykrs gSA
ewyd nks izdkj ds gksrs gS & 
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¼v½ vEyh; ewyd (Acid Radicals or Anions) : 

¼c½ {kkjdh; ewyd (Basic Radicals or Cation)

,sls ijek.kq ;k ijek.kq lewg ftu ij _.kkos'k mifLFkr gksrk gS] vEyh; ewyd dgykrs gSA 
ruq H SO  lkUnz H SO  ,oa vU; vfHkdeZdksa ds izfr O;ogkj ds vk/kkj ij vEyh; ewydks dks 2 4 2 4

rhu lewgks esa foHkkftr fd;k x;k gSA 

¼1½ nqcZy vEyh; lewg (Weak acidic group) 
bl lewg esa vkus okys ewyd ruq H SO  ds lkFk vfHkfØ;k djds fof'k"V jax ,ao xa/k okyh xSl 2 4

2– 2– 2–nsrs gSA bl lewg ds izeq[k ewyd dkcksZusV (CO ), lYQkbM (S ), lYQkbV (SO ), ukbVªkbV 3 3
– –(NO ) rFkk ,lhVsV (CH COO ) gSA 2 3

¼2½ izcy vEyh; lewg (Strong acidic group) 
bl lewg ds ewyd lkUnz H SO  ls fØ;k dj fof'k"V xa/k o jax okyh xSl nsrs gSA bl lewg ds 2 4

– – – – 2–izeq[k ewyd DyksjkbM (Cl ), czksekbM (Br ), vk;ksMkbM (I ), ukbVªsV (NO ) rFkk vkDlsysV (C O ) 3 2 4

gSA 

¼3½ lkekU; lewg (General group) 

bl lewg ds ewyd] ruq H SO  ;k lkUnz H SO  ls vi?kfVr ugh gksrs gSA bl lewg ds 2 4 2 4
2– 3–izeq[k ewyd lYQsV (SO ), QWkLQsV (PO )  gSA4 4

ijek.kq ;k ijek.kqvks dk lewg ftu ij /kukRed vkos'k mifLFkr gksrk gSA {kkjdh; ewyd 
dgykrs gSA {kkjdh; ewyd lkr lewgks ¼'kwU; ls "k"Bd½ esa foHkDr gksrs gSA 

vEyh; ewydks dk ijh{k.k

vEyh; ewyd 

nqcZy vEyh; lewg izcy vEyh; lewg lkekU; lewg 

2– – 2–
(i) dkcksZusV (CO ) (i) DyksjkbM (Cl ) (i) lYQsV (SO )3 4

2– – 3–(ii) lYQkbM (S ) (ii) czksekbM (Br ) (ii) QkWLQsV (PO )4
2– –(iii) lYQkbV (SO ) (iii) vk;ksMkbM (I )3
– –

(iv) ukbVªkbV (NO ) (iv) ukbVªsV (NO )2 3
– 2–

(v) ,lhVsV (CH COO ) (vi) vkDlsysV (C O )3 2 4

izkjfEHkd ijh{k.k
¼1½ nqcZy vEyh; lewg 

loZizFke ,d 'kq"d ij[kuyh esa FkksMk lk yo.k ysdj mlesa ruq H SO  Mkys rFkk izfrfØ;k 2 4

ns[ks A ¼dksbZ fdz;k u gksus ij gYdk xeZ djs½ ;fn & 
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;fn mijksDr esa ls dksbZ izfrfØ;k u gks rks izcy vEyh; lewg vuqifLFkr gksxkA 
¼3½ lkekU; lewg (General Group)

(i)  yo.k dk tyh; foy;u ;k lksfM;e dkcksZusV fu"d"kZ + dil HCl + BaCl  foy;u  2
2–& ;fn 'osr vo{ksi vkrk gS] lYQsV (SO ) gks ldrk gSA 4

(ii) yo.k $ lkUnz HNO  $ veksfu;e eksfyCMsV Mkydj xeZ djrs gS  3

& dSusjh ihyk vo{ksi vkrk gS A 
3–QkWLQsV (PO ) gks ldrk gSA4

yo.k $ ruq H SO2 4

rhoz 
cqncqnkgV  
ds lkFk 
jaxghu 

xa/kghu xSl 
(CO )2

eqDr gksrh gSA 
dkcksZusV

2–
(Co ) gks 3

ldrk gSA 

rhoz cqncqnkgV 
ds lkFk jaxghu 
tyrs xa/kd dh 
xa/k ;qDr xSl 
(SO ) eqDr 2

gksrh gSA
lYQkbV 

2–
(SO ) gks 3

ldrk gSA

jaxghu lMs 
vaMs ds leku 
xa/k;qDr xSl 
(H S) eqDr 2

gksrh gSA
lYQkbM 

2–
(S ) gks 
ldrk gSA

rhoz xa/k;qDr 
gYds Hkwjs jax 

dh xSl 
(NO ) eqDr 2

gksrh gSA
ukbVªkbV 

–
(NO ) gks 2

ldrk gSA 

fljds ds 
leku xa/k 
vkrh gSA    
,lhVsV 

–
(CH COO ) 3

gks ldrk gSA

yo.k $ lkUnz H SO2 4

jaxghu] rh{.k 
xa/k ;qDr 

ne?kksVw xSl 
fudyrh gSA  
DyksjkbM 

–(Cl ) gks 
ldrk gSA

 rh{.k xa/k ;qDr 
ihyh] Hkwjh xSl 
eqDr gksrh gS 
rFkk foy;u 

yky ukjaxh gks 
tkrk gSA 
 czkekbM 

–(Br ) gks 
ldrk gSA 

cSaxuh jax dh 
ok"ieqDr 
gksrh gSA 

  
vk;ksMkbM 

–
(I ) gks 

ldrk gSA 

rh{.k xa/k 
;qDr Hkwjs jax 
dh xSl eqDr 
gksrh gSaA  
ukbVªsV 

–(NO ) gks 3

ldrk gSA

jaxghu] 
xa/kghu xSl] 
uhyh Tokyk 
ds lkFk 

tyrh gSA 
vkDlsysV 

2–(C O ) gks 2 4

ldrk gSA 

¼2½ izcy vEyh; lewg (Strong Acidic Group) 
loZizFke ,d 'kq"d ij[kuyh esa FkksM+k lk yo.k ysdj mlesa lkUnz H SO  Mkysa rFkk izfrfØ;k 2 4

ns[ksaA ;fn



lksfM;e dkcksZusV fu"d"kZ 
,d Hkkx yo.k rFkk rhu Hkkx lksfM;e dkcksZusV (Na CO ) ,d dBksj DoFku uyh esa ysdj 2 3

mlesa rhu pkSFkkbZ Hkkx vklqr ty feykdj 15 & 20 feuV rd mckyrs gSA rRi'pkr~ foy;u dks 
Nku fy;k tkrk gSA bl izdkj izkIr Nfur gh lksfM;e dkcksZusV fu"d"kZ dgykrk gSA 

blesa yo.k ds /kuk;u dh lkUnzrk vR;Ur de ¼ux.;½ gksrh gS ysfdu _.kk;u dh lkUnzrk 
vf/kdre jgrh gSA 

fl)kUr & yo.k esa vEyh; ewyd dh mifLFkfr dk ijh{k.k yo.k  ds tyh; foy;u esa 
fd;k tkrk gS ijUrq yo.k ds tyh; foy;u  esa mifLFkr /kuk;u] ijh{k.k djrs le; ck/kk Mkyrs gSA 
vr% vEyh; ewydksa ds lgh ijh{k.k ds fy, vko';d gS fd yo.k dk ,slk foy;u cuk;k tk; ftlesa 
/kuk;u dh lkUnzrk vR;Ur de gksA vr% lksfM;e dkcksZusV fu"d"kZ cuk;k tkrk gSA 

pwafd lksfM;e /kkrq ds lHkh yo.k ty esa foy; gksrs gS] tcfd vU; /kkrq ds dkcksZusV ty esas 
vfoys; gksrs gSA tcfd /kkrq yo.k dks lksfM;e dkcksZusV ds lkFk mckyrs gS rks yo.k dh /kkrq] /kkrq 
dkcksZusV ds :i esa vo{ksfir gks tkrh gS rFkk yo.k dk _.kk;u] lksfM;e ds lkFk foys; lksfM;e 
yo.k dgykrk gSA 

2 MX + Na CO   →   M CO    +   2 NaX2 3 2 3

            ¼vfoy;½    ¼foys;½

1- nqcZy vEyh; lewg 

Ø-la-         iz;ksx            izs{k.k    fu"d"kZ

 1- izkjfEHkd ijh{k.k
2-yo.k esa ruq H SO rhoz cqncqnkgV ds lkFk jaxghu] dkcksZusV (CO )2 4 3

Mkyus ij xa/kghu xSl (CO ) eqDr gksrh gSA mifLFkr 2

CaCO +H SO   →  CaSO +H O+CO gks ldrk gSA3 2 4 4 2 2

 2- fu'p;kRed ijh{k.k
2-  

(i) fu"dkflr xSl (CO ) pwus dk ikuh nqf/k;k gks tkrk gSA CO fuf'pr2 3

dks pwus ds lkFk ikuh Ca(OH)  + CO   →  CaCO  + H O2 2 3 2

esa izokfgr djus ij

2-
(ii) eqDr xSl (CO ) dks pwus ds ikuh dk nqf/k;kiu lekIr dkcksZusV (CO )2 3

pwus ds ikuh esa gks tkrk gSA fuf'pr gSA
vf/kd nsj rd CaCO  + H O + CO   →  Ca(HCO )3 2 2 3 2

izokfgr djus ij                          ¼foys;½

2– 3- lYQkbV (SO )3

izkjfEHkd ijh{k.k
2–(i) yo.k esa ruq H SO jaxghu] rhoz xa/k;qDr tyrs xa/kd dh lYQkbV (SO ) 2 4 3

Mkydj gYdk xeZ xa/k okyh xSl (SO ) eqDr gksrh gSA gks ldrk gS2

djus ij Na SO +H SO  → Na SO +H O+SO2 3 2 4 2 4 2 2

vEyh; ewydksa ds fu'p;kRed ijh{k.k 
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fu'p;kRed ijh{k.k
2–

(ii) ikSVsf'k;e MkbZØksesV eqDr xSl (SO ) fQYVj i= dks gjk lYQkbV (SO ) 2 3

ijh{k.k dj nsrh gSA fuf'pr gSA
 mDr ij[kuyh ds eqag

ij vEyh; K Cr O  K Cr O  + H SO   + 3 SO   →2 2 7 2 2 7 2 4 2

ls Hkhxk fQYVj i=          K SO  + Cr (SO )  + H O2 4 2 4 3 2

ys tkus ij                    ¼gjk½

2– 3- lYQkbM (S )
izkjfEHkd ijh{k.k
yo.k esa ruq H SO jaxghu] lM+s v.Ms dh xa/k;qDr xSl  nqcZy lewg 2 4

2–Mkyus ij (H S) eqDr gksrh gSA lYQkbM (S ) 2

Na S + H SO    → Na SO  + H S↑gks ldrk gS 2 2 4 2 4 2

fu'p;kRed ijh{k.k
2–

(i) mDr ij[kuyh ds eqag fQYVj i= pedhyk dkyk gks lYQkbM (S )
ij ysM ,lhVsV tkrk gSA  fuf'pr gSA
(CH COO) Pb ls H S + (CH COO)  Pb →  3 2 2 3 2

Hkhxk fQYVj i= ys               PbS + 2CH COOH3

tkus ij             ¼dkyk½

2–(ii) dsMfe;e dkcksZusV dsMfe;e lYQkbM dk ihyk vo{ksi lYQkbM (S )
ijh{k.k lksfM;e izkIr gksrk gSA  fuf'pr gSA
dkcksZusV fu"d"kZ$Bksl Na S + CdCO  →  Na CO  + CdS   2 3 2 3

CdCO feykdj 3  

fgykus ij
(iii) lksfM;e ukbVªksizqlkbM 

2–ijh{k.k foy;u dk jax cSaxuh gks tkrk gSA lYQkbM (S ) 

lksfM;e dkcksZusV Na S + Na [Fe(CN) NO] →  fuf'pr gSA2 2 5

fu"d"kZ $ lksfM;e                 Na [Fe(CN) NOS]4 5

ukbVªksizqlkbM foy;u                    ¼cSaxuh jax½

– 4- ukbVªkbV (NO )2

izkjfEHkd ijh{k.k
–yo.k esas ruq H SO  rh{.k xa/k ;qDr gYds Hkwjs jax dh xSl ukbVªkbV (NO ) 2 4 2

Mkyus ij (NO ) eqDr gksrh gSA gks ldrk gSA2  

2 NaNO  + H SO  → Na SO  + 2 HNO2 2 4 2 4 2

3 HNO  → H O  + HNO + 2 NO         2 2 3 

2 NO  +  O   →  2 NO ↑                    2 2 

                                   ¼Hkwjk jax½
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fu'p;kRed ijh{k.k
–

(i) mDr ij[kuyh ds eqag fQYVj i= uhyk gks tkrk gSA ukbVªkbV (NO )2

ij dil H SO  $ LVkpZ 2 KI + 2 HNO  +  H SO  → K SO  +  I fuf'pr gSA2 4 2 2 4 2 4 2

$ KI ls Hkhxk fQYVj               + 2 NO  +  2 H O2

i= ys tkus ij  I $ LVkpZ → LVkpZ vk;ksMkbM ladqy2  

                    ¼uhyk jax½

–
(ii) lksfM;e dkcksZusV lEiw.kZ foy;u dkyk Hkwjk gks tkrk gSA ukbVªkbV (NO )2

fu"d"kZ $ ruq 2 NaNO  + H SO  → 2 HNO + Na SO fuf'pr gSA2 2 4 2  2 4

H SO  + FeSO 3 HNO  → H O  + HNO + 2 NO2 4 4           2 2 3 

dk rktk foy;u     FeSO  +  NO   →  FeSO  ⋅ NO4 4

                                   ¼dkyk Hkwjk½

– 5- ,slhVsV (CH COO )3

izkjfEHkd ijh{k.k
yo.k esa ruq H SO fljds tSlh xa/k vkrh gSSA ,slhVsV2 4

–Mkyus ij 2 CH  COONa + H SO  →  (CH COO )3 2 4 3

          2 CH COOH +  Na SO gks ldrk gSA3  2 4

              ¼fljdk½
fu'p;kRed ijh{k.k
(i) QSfjd DyksjkbM foy;u dk jax xgjk yky gks tkrk gS] ,slhVsV

–ijh{k.k tks xeZ djus ij Hkwjs vo{ksi esa ifjofrZr (CH COO )3

mnklhu lksfM;e gks tkrk gSA fuf'pr gSA
dkcksZusV fu"d"kZ esa FeCl  + 3 CH COONa  → 3 3

mnklhu FeCl  foy;u           (CH COO) Fe + 3 NaCl 3 3 3  

Mkyus ij           ¼yky jax½
(CH COO) Fe + 2 H O   →3 3  2

  (CH COO) Fe (OH)  + 2 CH COOH 3   2 3

       ¼Hkwjk vo{ksi½
(ii) ,LVj ijh{k.k 

yo.k $ ,fFky Qyksa tSlh xa/k vkrh gSA ,slhVsV
–,YdksgkWy 2 CH  COONa + H SO   → (CH COO )3 2 4 3

$ 5&6 cwansa lkUnz          2 CH COOH +  Na SO fuf'pr gSA3  2 4

H SO   Mkydj CH COOH +  C H OH →2 4 3  2 5

xeZ djus ij          CH COO  C H  + H O3  2 5 2

           ¼Qyksa dh xa/k½
(iii) gFksyh ijh{k.k 

yo.k$Bksl vkWDlsfyd fljds tSlh xa/k vkrh gSa A ,slhVsV
–vEy dks gFksyh ij (CH COO )3

ysdj mlesa 2&3 cwan fuf'pr gSA
ty Mkydj jxM+dj
 lwa?kus ij
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 izcy vEyh; lewgksa dk ijh{k.k 

 Ø-la-          iz;ksx               izs{k.k     fu"d"kZ

– 1- DyksjkbM (Cl )dk ijh{k.k
izkjfEHkd ijh{k.k 

–(i) yo.k $ lkUnz H SO  jaxghu rh{.k xa/k;qDr ne?kksVq xSl DyksjkbM (Cl )2 4

Mkydj xeZ djus ij   (HCl) eqDr gksrh gSA mifLFkr gks
 NaCl + H SO    → NaHSO  + HCl↑ldrk gSA2 4 4

(ii) mDr ij[kuyh esa MnO ihys gjs jax dh xSl (Cl ) fudyrh gSA2 2

Mkydj xeZ djus ij 4 HCl + MnO   → MnCl  + 2 H O + Cl  2 2 2 2

fu'p;kRed ijh{k.k
–

(i) flYoj ukbVªsV ijh{k.k AgCl dk 'osr vo{ksi izkIr gksrk gSA DyksjkbM (Cl )

lksfM;e dkcksZusV fu"d"kZ NaCl + AgNO   → AgCl + NaNO  fuf'pr gSA3 3

esa ruq HNO  + AgNO3 3

foy;u Mkyus ij

–(ii) mDr 'osr vo{ksi esa 'osr vo{ksi foy; gks tkrk gS DyksjkbM (Cl )

NH OH vkf/kD; esa AgCl + 2 NH OH  → [Ag(NH ) ]Cl fuf'pr gSA4 4 3 2

feykus ij                          + 2 H O2

(iii) Øksfey DyksjkbM 
ijh{k.k

–
(a) ,d 'kq"d ij[kuyh esa rh{.k xa/k;qDr xgjs yky jax dh Øksfey DyksjkbM (Cl )

yo.k $ Bksl K Cr O  DyksjkbM (CrO Cl ) dh ok"i fudyrh gSA fuf'pr gSA2 2 7 2 2

ysdj mlesa 2-3 mL 4 NaCl + K Cr O  + 6 H SO   →2 2 7 2 4

lkUnz H SO  Mkydj 2 KHSO  + 4 NaHSO  + 3 H O 2 4 4 4 2

xeZ djus ij                     + 2 (CrO Cl )2 2

                                       ¼yky ok"i½

–
(b)  mDr Øksfey DyksjkbM NaOH dk foy;u gYdk ihyk  gks  DyksjkbM (Cl )

dh ok"i dks NaOH tkrk gSA ¼lkssfM;e ØksesV cuus ds dkj.k½ fuf'pr gSA
foy;u esa izokfgr CrO Cl  + 4 NaOH  → 2 NaCl 2 2

djus ij                              + Na CrO  + 2 H O2 4 2

–
(c) mDr foy;u dks ysM ØksesV dk ihyk vo{ksi izkIr gksrk gSA DyksjkbM (Cl )

,slhfVd vEy ls Na CrO  + (CH COO) Pb  →PbCrO  fuf'pr gSA2 7 3 2 4

vEyh;  dj ysM                    + 2 CH COONa3

,lhVsV foy;u 
feykus ij
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– 2- czksekbM (Br ) ijh{k.k 
izkjfEHkd ijh{k.k 

–(i) ,d 'kq"d ij[kuyh esa  rh{.k xa/k ;qDr ihys Hkwjs jax dh xSl czksekbM (Br ) 
yo.k ysdj mlesa  (Br ) fudyrh gS rFkk lEiw.kZ foy;u gks ldrk gSA2

2-3 mL  lkUnz H SO   yky ukjaxh gks tkrk gSA2 4

Mkyus ij NaBr + H SO     → NaHSO  + HBr2 4 4

2 HBr + H SO   →  2 H O + SO  + Br ↑2 4 2 2 2

                                ¼yky ukjaxh xSl½

–
(ii) mDr ij[kuyh esa Bksl xgjs yky jax dh xSl czksekbM (Br )

MnO Mkydj xeZ mifLFkr gSA2 

djus ij

fu'p;kRed ijh{k.k
–

(i) flYoj ukbVªsV ijh{k.k AgBr dk gYdk ihyk vo{ksi izkIr gksrk gSA czksekbM (Br ) 
lksfM;e dkcksZusV NaBr + AgNO   → NaNO  + AgBr fuf'pr gSA3 3

fu"d"kZ $ ruq HNO                                 ¼gYdk ihyk vo{ksi½3

+ AgNO  foy;u 3

Mkyus ij 

mDr gYdk ihyk AgBr dk gYdk ihyk vo{ksi vYi 
vo{ksi $ NH OH foys; jgrk gSA 4

Mkyus ij

–(ii) ijr ijh{k.k DyksjksQkseZ dh lrg ihyh gks tkrh gSA czksekbM (Br )

lksfM;e dkcksZusV 2 NaBr + Cl  →  2 NaCl + Br  ↑ fuf'pr gSA2 2

fu"d"kZ $ ruq HNO                                         3

+ CHCl  ¼DyksjksQkeZ ½3

 $ /khjs&/khjs  Dyksjhu 
ty Mkydj 
fgykus ijA 

– – 3- vk;ksMkbM (I ) dk ijh{k.k rh{.k xa/k ;qDr cSaxuh jax dh ok"i (I ) vk;ksMkbM (I ) 2

izkjfEHkd ijh{k.k  fudyrh gSa gks ldrk gSA
(i)  ,d 'kq"d ij[kuyh esa NaI + H SO   → NaHSO  + HI2 4 4

yo.k ysdj mlesa  2 HI + H SO   → 2 H O + SO  + I2 4 2 2 2

2-3 mL  lkUnz H SO                        ¼cSaxuh ok"i½2 4

Mkydj gYdk  
xeZ djus ij
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–(ii)  mDr ij[kuyh esa cSaxuh jax dh xSl vk;ksMkbM (I )
Bksl MnO Mkydj mifLFkr gSA2 

xeZ djus ij

fu'p;kRed ijh{k.k 
–(i) lksfM;e dkcksZusV fu"d"kZ AgI dk xgjk ihyk vo{ksi izkIr gksrk gSA vk;ksMkbM (I )  

$ dil HNO  + AgNO NaI + AgNO   → AgI + NaNO   fuf'pr gSA3 3 3 3

foy;u Mkyus ij                  xgjk ihyk vo{ksi

mDr xgjs ihys vo{ksi xgjk ihyk vo{ksi NH OH  esa 4

 esa NH OH Mkyus ij vfoys; jgrk gSA 4

(ii) ijr ijh{k.k 
–lksfM;e dkcksZusV DyksjksQkseZ dh lrg cSaxuh gks tkrh gSa vk;ksMkbM (I ) 

fu"d"kZ $ dil HNO  2 NaI + Cl   → 2 NaCl + I  fuf'pr gSA3 2 2

$DyksjksQkseZ $ /khjs&/khjs I  + DyksjksQkWeZ  → cSaxuh ijr 2

Dyksjhu ty Mkydj 
fgykus ij

(iii) ejD;wfjd DyksjkbM 
ijh{k.k 

–lksfM;e dkcksZusV flanwjh jax dk vo{ksi (HgI ) izkIr gksrk gSaA vk;ksMkbM (I )2

fu"d"kZ + HgCl  HgCl  + 2 NaI →  HgI  + 2 NaCl fuf'pr gSA2 2 2

foy;u Mkyus ij            ¼flanwjh vo{ksi½

– 4- ukbVªsV (NO ) dk ijh{k.k3

izkjfEHkd ijh{k.k
–,d 'kq"d ij[kuyh esa yo.k rh{.k xa/k;qDr Hkwjs jax dh xSl (NO ) ukbVªsV (NO ) 2 3

ysdj mlesa 2-3 mL lkUnz  fudyrh gSA  gks ldrk gS
H SO  Mkydj gYdk xeZ 2 NaNO  + H SO  → Na  SO  +2 HNO2 4 3 2 4 2 4 3

djus ij

–mDr ij[kuyh esa rkacs dh NO  ds xk<+s Hkwjs jax ds /kwez rsth ls ukbVªsV (NO ) 2 3

Nhyu ;k fQYVj isij dk fudyrs gS rFkk foy;u dkyk gks tkrk gSA gks ldrk gSA 
VqdM+k Mkyus ij 4 NaNO  + 2 H SO  + Cu  → 3 2 4

2 Na SO  + Cu(NO )  + 2 NO ↑+ 2 H O 2 4 3 2 2 2

                                                    ¼Hkwjs èkwez½
4 HNO  + C  → 2 H O + CO  + NO ↑3 2 2 2
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fu'p;kRed ijh{k.k 
oy; ijh{k.k 

–lks- dk- fu"d"kZ ;k yo.k dk nksuksa foy;uksa ds  feyus ds LFkku ij ukbVªsV (NO )  3

tyh; foy;u ysdj mlessa ukbVªkslksQsjl lYQsV dh Hkwjs jax dh fuf'pr gSA
Qsjl lYQsV dk rktk oy; curh gSA
foy;u feykrs gSA bl 6 FeSO  + 2 HNO  + 3 H SO  →4 3 2 4

foy;u esa ij[kuyh dh          3 Fe  (SO )  + 4 H O + 2 NO2 4 3 2

nhokj ds lgkjs 1-2 mL lkUnz FeSO  + NO  → FeSO NO4 4

H SO  Mkyus ij                ¼Hkwjh oy;½2 4

2– 5- vkWDlsysV (C O ) 2 4

dk ijh{k.k
izkjfEHkd ijh{k.k 

2–yo.k $ lkUnz H SO  fu"dkflr xSl (CO) uhyh Tokyk ds vkWDlsysV (C O ) 2 4 2 4

Mkydj xeZ djrs gS rFkk lkFk tyrh gSA gks ldrk gSA
fu"dkflr  xSl dks ij[kuyh Na C O  + H SO  →  Na SO  +  H O2 2 4 2 4 2 4 2

ij yxh fudkl uyh ds fljs                     + CO + CO2  

ij izTTofyr djrs gSA 

fu'p;kRed ijh{k.k 
2–(i) lksfM;e dkcksZusV 'osr vo{ksi (CaC O ) izkIr gksrk gSA vkWDlsysV (C O ) 2 4 2 4

 fu"d"kZ $ ruq (NH ) C O  + CaCl   → CaC O  fuf'pr gSA4 2 2 4 2 2 4

CH COOH + CaCl                                      + 2 NH Cl3 2 4

foy;u

2–(ii) 'osr vo{ksi dks i`Fkd KMnO  foy;u jaxghu gks tkrk gSA vkWDlsysV (C O ) 4 2 4

djds ruq H SO  ds 2 KMnO   + 3 H SO  + 5 (COOH)  fuf'pr gSA2 4 4 2 4 2

lkFk fgykrs gS ruq  →K SO  + 2 MnSO  + 10 CO  2 4 4 2

KMnO   dh 2&3                    + 2 H O4 2

cwan Mkyrs gSA 
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lkekU; lewg dk ijh{k.k 

,sls vEyh; ewyd ¼_.kk;u½ tks ruq H SO  ;k lkUnz H SO  }kjk vi?kfVr ugha gksrs gSA mUgsa 2 4 2 4

bl lewg esa j[kk x;k gSA 
2– 3–mnkgj.k & lYQsV (SO ), QkWLQsV (PO ) 4 4

 Ø-la-     iz;ksx                izs{k.k      fu"d"kZ

 1- lYQsV dk ijh{k.k 
izkjfEHkd ijh{k.k

2–lks- dk- fu"d"kZ $ ruq HNO  BaSO  dk 'osr vo{ksi izkIr gksrk gSA lYQsV (SO )3 4 4

+ csjh;e DyksjkbM (BaCl ) Na SO  + BaCl   → BaSO  + 2 NaCl gks ldrk gSA2 2 4 2 4

 foy;u Mkyus ij                   ¼'osr vo{ksi½

fu'p;kRed ijh{k.k 
mDr vo{ksi dks nks Hkkxksa esa 
foHkDr djrs gSA 

2–(i) izFke Hkkx $lkUnz HNO  'osr vo{ksi vfoys; jgrk gSA lYQsV (SO )3 4

fuf'pr gSA

2–(ii) f}rh; Hkkx$ lkUnz HCl 'osr vo{ksi vfoys; jgrk gSA lYQsV (SO )4

fuf'pr gSA

3– 2- QkWLQsV (PO ) dk ijh{k.k 4

izkjfEHkd ijh{k.k 
3-yo.k $ lkUnz HNO  + dSusjh ihyk vo{ksi vkrk gSA QkWLQsV (PO ) 3 4

veksfu;e ekWfyCMsV Na HPO  + 12 (NH ) MoO  + 23 HNO  gks ldrk gSA2 4 4 2 4 3

 → (NH )  PO  + Mo O  + 21 NH NO4 3 4 12 14 4 3

+ 12 H O + 2 NaNO2 2

fu'p;kRed ijh{k.k 
3–lksfM;e dkcksZusV fu"d"kZ xgjk ihyk vo{ksi ¼;k foy;u½ vkrk gSA QkWLQsV (PO )  4

$ lkUnz HNO  + fuf'pr gSA3

veksfu;e ekWfyCMsV
foy;u Mkydj fgykrs gSA
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16¼v½ vkWDlysV dk fu"dklu

feJ.k ;k f}rh; lewg dh Nfur dks ikWflZyhu dh I;kyh esa 'kq"d gksus rd xeZ djrs gSA 
B.Mk djds 0-5&1-0 feyh lkUæ HNO  feykdj 'kq"d gksus rd xeZ djrs gSA ;g izfØ;k 2&3 ckj 3

nksgjkrs gSA izkIr vo{ksi dks ruq HCl es ?kksydj foy;u cukrs gS rFkk vU; lewg ds ?kuk;uksa dk 
ijh{k.k djrs gSA

,slk djus ls vkWDlsfyd vEy CO  rFkk H O esa vkWDlhÑr gks tkrk gSA2 2

2HNO  → 2NO  + H O + (O)3 2 2

H C O +(O) → 2CO  + H O2 2 4 2 2

16 ¼c½ QkWLQsV dk fu"dklu

f}rh; lewg d¢ Nfur esa ls H S dk iw.kZ fu"dklu dj foy;u esa Bksl H S o NH OH 2 2 4

foy;u feykrs gSA vc 1&2 mL ,slhfVd vEy o 1-0 xzke Bksl veksfu;e ;k lksfM;e ,slhVsV 
feykrs gSA FeCl  mnklhu dh cwan&cawn feykdj fgykrs gSA foy;u dks mckydj vo{ksi ls Al o Cr 3

dk ijh{k.k djrs gS rFkk Nfur ls vU; /kuk;uks dk ijh{k.k djrs gSA

MCl  + (NH ) PO  → MPO  + 3 NH Cl (M =Fe, Al, Cr)3 4 3 4 4 4

MCl  + 3CH  COONa → (CH COO)  M + 3 NaCl3 3 3 2

2+uksV % QkWLQsV ds fu"dklu ls iwoZ f}rh; lewg ds Fe  dk ijh{k.k vo'; dj ysuk pkfg,A
QkWLQsV fu"dklu ds fy, f}rh; lewg d¢ Nfur es lkUæ HNO Mkydj xeZ djrs gS veksfu;e 3 

eksfyCMsV Mkydj xeZ djus ij izkIr dSujh ihyk vo{ksi dks Nkudj i`Fkd~ dj ysrs gSA Nfu= ls vU; 
/kuk;uksa dk ijh{k.k djrs gSA 

–2 3- uksV % f}rh; lewg ds Nfur eas ck/kd ewyd C O  ,oa PO dk fu"dkluA2 4 4



{kkjdh; ewydks dk xq.kkRed fo'ys"k.k %

v- 'kq"d ijh{k.k (Dry Test):

{kkjdh; ewydks ¼/kuk;ukas½ dk xq.kkRed fo'ys"k.k fuEu nks izdkj ls fd;k tkrk gSA 
v- 'kq"d ijh{k.k (Dry Test) % 'kq"d ijh{k.k Bksl inkFkZ ds lkFk fd;k tkrk gS ftlls feJ.k 

esa mifLFkr lEHkkfor /kuk;u dh egRoiw.kZ tkudkjh feyrh gSA 
c- vknzZ ijh{k.k (Wet Test) % inkFkZ ds foy;u dh fo'ks"k vfHkdeZdks ls vfHkfdz;k }kjk 'kq"d 

ijh{k.k }kjk vuqekfur /kuk;d dk fu'p;kRed ijh{k.k djds feJ.k esa mifLFkr /kuk;d dh iqf"V 
dh tkrh gSA 

 
fn, x, yo.k dk loZizFke 'kq"d ijh{k.k djuk pkfg, ftlls feJ.k esa mifLFkr laHkkfor 

/kuk;u dk ladsr feyrk gS] QyLo:i vknzZ ijh{k.k }kjk mldh iqf"V ljy gks tkrh gSA 'kq"d ijh{k.k 
dbZ izdkj ds gksrs gS] ftuesa fuEu ijh{k.k egRoiw.kZ gSA 

1- yo.k vkSj muds foy;uks dk jax 2- Å"ek dk izHkko 
3- Toyu ijh{k.k 4- cksjsDl eudk ijh{k.k 
5- xyu ijh{k.k 6- pkjdksy dsfoVh ijh{k.k 
7- dksckYV ukbVªsV ijh{k.k 

1- yo.k vkSj muds foy;uks dk jax  (Colour of salt or Solution) 
lkekU;r% vf/kdka'k yo.kks dk jax 'osr gksrk gS] ysfdu fQj Hkh dqN yo.kks dk fo'ks"k jax gksrk 

gSA ¼;|fi vf/kdka'k ijh{kd 'osr yo.k gh nsuk ilan djrs gS½ ftlls feJ.k esa mifLFkr /kuk;u dk 
vuqeku yxk;k tk ldrk gSA  blds fy, fn, x, feJ.k ds jax dks /;kuiwoZd ns[ks rFkk jax ds 
vk/kkj ij laHkkfor /kuk;ku dk vuqeku yxk,A uhps nh xbZ lkj.kh esa dqN fo'ks"k yo.kks esa /kuk;uks 
dk vuqeku yxk;k tk ldrk gSA 

Ø-l- yo.k dk jax yo.k ds foy;u dk jax    laHkkfor ewyd
{kkjh; vEyh;

3+ + 2–1- gYdk gjk  pedhyk gYdk gjk jax Fe ,NH SO4 4

¼fQjksthiu fy, ½
2+ 2–2- uhyk uhyk Cu SO4
2+ –3- gjk  gjk Cu Cl

¼pedhyk fdzLVyh;½
3+ 2–4- dkyk dkyk Fe S
3+ –5- xgjk gjk  xgjk gjk Cr Cl
3+ –6- Hkwjk ¼ihykiu fy, gq,½ ihyk Hkwjk Fe Cl
2+ – –7- xqykch xqykch Co Cl  NO3

2+ –8- gjk gjk Ni NO3
2+9- dkyk dkyk Mn

2+ –10- dkyk cSaxuh dkyk cSaaxuh Ni I
3+ 2–11- ukjaxh ukajxh Sb S

2+12- gYdk xqykch jaxghu Mn -
3+ 2–13- ihyk ihyk As S
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uksV %  
¼1½ ;fn fn;k x;k yo.k 'osr gks rks mlesa dkWij fudy] dksckYV ] Qsfjd ] eSxuht rFkk 

dksfe;e vuqifLFkr gksaxsa A z
¼2½ fn, x, yo.k dks FkksMh ek=k esa vaxqfy;ks ds chp esa ysdj jxMs rFkk lwa?ks ] xa/k ds vk/kkj ij 

fuEu ewydks dk vuqeku yxk ldrs gSA 
(i) veksfu;k dh xa/k vkus ij % veksfu;e yo.k gksaxsa A tSls (NH ) CO , (NH ) SO , 4 2 3 4 2 4

NH Cl, NH Br, CH COONH  vkfn A 4 4 3 4
–(ii) fljds leku xa/k vkus ij & CH COO  ¼,slhVsV½ vk;u gksxk A 3

2–
(iii) lMs v.Ms ds leku xU/k vkus ij & lYQkbM yo.k gksaxsa A ¼vEyh; ewyd S   laHkkfor 

gksxkA ½
¼3½ fn, x, feJ.k ds ?kuRo ds vk/kkj ij laHkkfor /kuk;u dh igpku fuEu izdkj dh tk 

ldrh gSA 
fn, x, feJ.k dh iqfM;k dks gkFk esa ysdj] mlds Hkkj ds vk/kkj ij laHkkfor /kuk;u igpkus 

tk ldrs gSA 
(i) ;fn yo.k Hkkjh gS & ySM] ejdjh rFkk csfj;e ds yo.k gks ldrs gSA 
(ii) ;fn yo.k gYds gks rks & eSXuhf'k;e] fcfLeFk ] ftad] ,yqfefu;e ] dSfY'k;e ] LVªkf'k;e 

ds dkcksZusV vkfn ds yo.k lEHkkfor gksaxsaA 
¼4½ yo.k ds izLosn xq.k ds vk/kkj ij mifLFkr /kuk;u dk fuEu izdkj vuqeku yxk;k tk 

ldrk gSA 
yo.k dks [kqyh gok esa j[kus ij yo.k xhyk isLV tSlk gks tkrk gS] izLosn ds bl xq.k ds dkj.k 

fuEu ewyd laHkkfor gS & 
(i) ;fn xhyk yo.k lQsn gS rks ZnCl , Zn(NO ) , CaCl  AlCl  gks ldrs gSA 2 3 2 2 3

(ii) ;fn xhyk yo.k jaxhu gS rks Cu(NO ) , FeCl , Fe(NO ) , MnCl  gks ldrs gSA3 2 3 3 3 2

2- Å"ek dk izHkko
dqN inkFkksZ dks xeZ djus ij muds jax ifjofrZr gks tkrs gS] blds fy, ,d 'kq"d ij[kuyh esa 

0-2&0-5 xzke yo.k ysdj mldks xeZ djrs gSA Å"ek ds izHkko ds dkj.k gksus okys ifjorZu dks ns[krs gS 
rFkk lEHkkfor ewydks dk vuqeku yxkrs gSA 

Å"ek ds izHkko ds ifj.kke ds vk/kkj ij laHkkfor ewyd fuEu gS & 
1- Å/oZikrt dk cuuk % ;fn feJ.k xeZ djus ij Å/oZikfrr gks rks Å/oZikrt ds 

jax o xa/k ds fuEu izs{k.k izkIr gksrs gS 
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Å"ek dk izHkko lEHkkfor vuqeku 

1- Å/oZikrt dk cuuk 
+ 2+¼i½ 'osr Å/oZikrt gks rks NH , Hg , As O , Sb O  4 2 3 2 3

¼ii½ /kwlj Å/oZikrt gks rks Hg yo.k gksaxsa A 
¼iii½ bLIkkr /kwlj jax rFkk yglqu tSlh xa/k dk As yo.k gksaxsa A 

Å/oZikrt gks rks & 
¼iv½ ihyk jax rFkk tyrs xa/kd dh xa/k ;qDr As S , Sb S  gksxk A 2 3 2 3

Å/oZikrt gks rks & 
¼v½ dkyk Å/oZikrt As, Sb o Hg ds lYQkbM

vk;ksMkbM gksaxsa A

2- jax ifjorZu % ;fn yo.k dks xeZ djus ij feJ.k dk 
jax fuEu izdkj ifjorZr gks rks & 
¼i½ dkyk gks tk;s Cu, Mn rFkk Ni yo.k laHkkfor
¼ii½ xeZ gksus ij ihyk] B.Mh voLFkk esa lQsn Zn yo.k 
¼iii½ xeZ rFkk B.Mh nksuks voLFkk esa ihyk  Pb yo.k 
¼iv½ xeZ rFkk B.Mh voLFkk esa Hkwjk Cd yo.k
¼v½ xeZ voLFkk esa yky ls dkyk Fe yo.k 

3- mRiUu xSl dk jax o xa/k 
yo.k dks xeZ djus ij mlesa ls mRiUu xSl ds 
jax o xa/k ds vk/kkj ij vEyh; ewydks dk vuqeku 
yxk;k tk ldrk gSA 

– – –¼i½ jaxhu Hkwjh xSl fudyrh gSA NO ,Br , NO  laHkkfor3 2
–¼ii½ cSaxuh xSl fudyrh gSA I   laHkkfor

–¼iii½ ihykiu fy, gjh xSl fudyrh gSA Cl  laHkkfor 
– ¼iv½ fljds tSlh xa/k vkrh gSA CH COO  laHkkfor3

2– ¼v½ tyrh xa/kd dh xa/k okyh xSl SO  laHkkfor 3
2–¼vi½ lMs v.Ms dh xa/k okyh xSl S   laHkkfor 

¼vii½ veksfu;k dh xa/k veksfu;e yo.k gksaxsa A

3- Toyu ijh{k.k (Flame Test)
fl}kUrr% dqN /kkrqvks ds ;kSfxd ok"i'khy gksrs gS tks cqUlu cuZj dh T;ksfrghu Tokyk 

ds rki ij ljyrk ls okf"ir gks tkrs gSA /kkrqvks ds DyksjkbM] vU; yo.kks dh vis{kk vf/kd 
ok"i'khy gksrs gS rFkk rki ls mudk vk;fud vi?kVu gks tkrk gSA okf"ir /kuk;u Tokyk esa rki 
nhIr gksdj fo'ks"k jax iznku djrs gS vFkkZr Tokyk dks fof'k"V jax iznku djrs gS ftlds vk/kkj ij 
laHkkfor /kuk;u dk vuqeku yxk;k tkrk gSA 
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Toyu ijh{k.k dh fof/k %
Tokyk ijh{k.k (Flame Test) ds fy, IysfVue ds rkj dk iz;ksx fd;k tkrk gS tks ,d 

dkap dh NM esa tqMk jgrk gSA 
Tokyk ijh{k.k gsrq IysfVue ds rkj dks lkUnz HCl esa Mqcksdj Tokyk esa xeZ djrs gS] 

;g izfdz;k rc rd nksgjkrs gSA tc rd IysfVue dk rkj Tokyk esa xeZ djus ij dksbZ jax u 
nsa A
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mPp vkWDlhdkjd Tokyk

gYdk uhyk ckgjh Hkkx

uhyk gjk chp dk Hkkx

uhyk lcls Hkhrj dk Hkkx

fuEu vipk;d 
Tokyk

fuEu vipk;d Tokyk

dk¡p dh NM+

IysfVue rkj

(i) Tokyk ds fofHkUu Hkkx (i) Tokyk ijh{k.k

czqUlu cuZj

vf/kdre Å".k Hkkx

(iii) Tokyk ds Hkkx

mPp vkWDlhdkjd Hkkx

mPp vipk;d Hkkx
vf/kdre Å".k Hkkx
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vc okWp Xykl esa FkksMk lkUnz HCl ysdj mlesa yo.k feykdj isLV ¼ysbZ½cuk yh tkrh gSA 
rkj dh uksd ij FkksMh lh isLV ¼ysbZ½ yxkdj cuZj dh T;ksfrghu Tokyk esa xeZ djrs gS rFkk Tokyk ds 
jax dks ns[kdj feJ.k esa mifLFkr ¼HkkfLed ewyd½ dk vuqeku yxkrs gSA 

uksV & vkWDlhdkjd Tokyk dkcZu jfgr Tokyk A 

Tokyk ijh{k.k ds ifj.kke

Tokyk ds jaxhu gksus dk dkj.k %
fdlh ijek.kq esa bysDVªksuks dh fo'ks"k ÅtkZ voLFkk,¡ gksrh gSA ijek.kq dks xeZ djus ij dqN 

ÅtkZ dk vo'kks"k.k gksrk gS rFkk bysDVªkWu mPp ÅtkZ Lrj ij pyk tkrk gS tc bysDVªku iqu% fuEu 
ÅtkZ Lrj esa vkrk gS rks fuf'pr LiSDVªeh js[kk,a curh gS tks mRlftZr izdk'k dh ÅtkZ ds vuqdwy 
gksrh gSA vr% Tokyk dk jax mRlftZr izdk'k dh ÅtkZ ij fuHkZj djrk gSA 
uksV & 

1- ;fn Tokyk ijh{k.k djus ij ysM] vklsZfud] dkWij ;k edZjh dh mifLFkfr dk ladsr feyrk 
gks rks Tokyk ijh{k.k ugh djuk pkfg, D;ksa fd IysfVue ls feydj feJ /kkrq cukrs gS vkSj ml LFkku 
ls IysfVue rkj VwV tkrk gSA 

2- csfj;e vkSj LVªkUf'k;e ds yo.k foLrkj ds lkFk cgqr nsj rd jax nsrk gSA vr% iqu% ijh{k.k 
gsrq Pt rkj dbZ ckj lkUnz HCl esa xeZ djus ij Hkh rkj LoPN ugh gks rks rkj dh ukWd dkV nsuk 
pkfg,A 

¼4½ cksjsDl ¼lqgkxk½ eudk ijh{k.k ¼Borax Bead Test½ 
fl}kUr & cksjsDl dks xeZ djus ij og lksfM;e esVkcksjsV rFkk cksfjd ,ugkbMªkbM esa 

fo?kfVr gks tkrk gS QyLo:i ikjn'kZd eudk (Bead) curh gSA 
ikjn'kZd eudk dks jaxhu /kkrq yo.k ls yxkdj iqu% xeZ djus ij jaxhu /kkrq vkDlkbM ;k 

cksjsV curs gSA eudk ds jax ls {kkjh; ewydks dh igpku djus es lgk;rk feyrh gSA 

Tokyk dk jax laHkkfor /kuk;u

 
+

1- lqugjh ihyk LFkk;h Na  
+

2- gYdk cSaxuh K
2+3- bZaV tSlk yky jax ¼vLFkk;h½ Ca  

2+
4- pedhyk xgjk yky ¼LFkk;h½ Sr  

2+
5- lso tSlk gjk ¼LFkk;h½ Ba  

2+6- gjk&uhykiu fy;s Cu  
3+ 2+ 2+ 2+7- LysVh ;k gYdk uhyk 'osr As , Pb , Sn , Hg
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fof/k %
loZizFke IysfVue ds rkj dks vkxs ls eksMdj oy; (Ring)  cuk ysa A vc bls cuZj dh jaxghu 

Tokyk esa jDr rIr xeZ djrs gS bl rIr xeZ oy; dks lqgkxk ¼cksjsDl½ esa Nqvkdj bls nqckjk xeZ djrs 
gSA dqN lqgkxk Qwydj fi?ky tkrk gS rFkk B.Mk gksus ij LoPN jaxghu dkap dh eudk ds leku te 
tkrk gSA ;gh lqgkxk eudk (Borax Bead) gSSA 

;fn eudk ikjn'kZd u cus rks mls IysfVue ds rkj ls >Vd dj fudky nsa rFkk iqu% lko/kkuh 
ls eudk cuk, A bl gsrq yo.k dh ek=k de ls de ysa A 

vc xeZ voLFkk esa eudk dks fn, x, jaxhu feJ.k ls gYds ls Nqvkdj nhfIrghu Tokyk 
esa nsj rd xeZ djrs gSA eudk dks vkWDlhdkjd Tokyk ¼Tokyk dk ckgjh Hkkx½ rFkk vipk;d 
Tokyk ¼Tokyk ds vUnj okyk Hkkx½ esa vyx&vyx xeZ djds eudk ds jaxks dks ns[kdj 
fuEukuqlkj ewyd dk vuqeku yxk ldrs gSA 

cksjsDl ¼lqgkxk½ eu dk ijh{k.k

vkWDlhdj.k Tokyk vipk;d Tokyk esa laHkkfor HkkfLed
 esa eudk dk jax    eudk dk jax     ewyd

3+gjk gjk Øksfe;e Cr
2+uhyk gjk yky ¼vikjn'khZ½ dkWij Cu

3+ihyk gjk vk;ju Fe
2+gYdk xqykch ;k cSaxuh jaxghu eSaXuht Mn
2+xgjk uhyk uhyk dksckYV Co

2+Hkwjk gYdk LysVh fudy Ni

cksjsDl ¼lqgkxk½ eudk ijh{k.k esa gksus okyh jklk;fud vfHkfØ;k,¡
jaxhu /kkrq yo.k lqgkxk eudk ds cksfjd ,ugkbMªkbM ls fØ;k djds /kkrq dk jaxhu esVk 

cksjsV curk gSA 
uksV % dqN /kkrvksa ds esVk cksjsV vipk;d Tokyk esa xeZ djus ij vipf;r gks tkrs gS] 

blfy, mudh eudk dk vipk;d o vkWDlhdkjd Tokyk esa jax fHkUu&fHkUu gksrk gSA 
(i) dkWij 
(A) vkWDlhdkjd Tokyk esa 

CuO + NaBO       →     CuNaBO  2 3

      lksfM;e  D;wfizd vkFkksZcksjsV
                       esVkcksjsV
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Na B O   ⋅  10 H O                  Na B O                    2 NaBO    +    B O  2 4 7 2 2 4 7 2 2 3– H O2

∆ ∆

cksfjd 
,ugkbMªkbM

lksfM;e
esVkcksjsV

futZy
cksjsDl

fØLVy
ty

cksjsDl



CuO     + B O                            →             Cu(BO )  2 3 2 2

      cksfjd ,UkgkbMªkbM   D;wfizd eSVk cksjsV
          ¼jaxghu½             ¼uhyk½

(B) vipk;d Tokyk 
2 Cu(BO )   + C      →     2 CuBO  + B O  + CO  2 2 2 2 3

jaxghu
  ¼D;wizl esVkcksjsV½

Cu(BO )   + C      →     Cu + B O  + CO 2 2 2 3

yky vikjn'kZd

(ii) vk;ju 
(A) vkWDlhdkjd Tokyk esa 

Fe O  + 3 B O      →       3 Fe (BO )   2 3 2 3 2 3

QSfjd vkWDlkbM QSfjd esVkcksjsV 
    ¼ihyk½

(B) vipk;d Tokyk esa 
3 Fe (BO )  + C  →  2 Fe(BO )  + B O  + CO2 3 2 2 2 3 2

QSfjd esVkcksjsV 
      ¼gjk½

(iii) Øksfe;e
(A) vkWDlhdkjd Tokyk esa 

Cr O  + 3 B O    →  2 Cr (BO )2 3 2 3 2 3

Øksfe;e esVkcksjsV ¼gjk½

(B) vipk;d Tokyk esa 
vipk;d Tokyk esa Øksfe;e  yo.k esa dksbZ ifjorZu u gksus ds dkj.k Øksfed 

esVkcksjsV dk gjk jax dkcZu ;qDr Tokyk esa fn[kkbZ nsrk gSA 

(iv) eSXuht 
(A) vkWDlhdkjd Tokyk esa 

Mn O  + 3 B O    →  2 Mn(BO )2 3 2 3 2 3

eSaxfud esVk cksjsV
¼gYdk xqykch ;k cSaxuh½

(B) vipk;d Tokyk esa 
2 Mn (BO )  + C  →  2 Mn(BO )  + B O  + CO 2 3 2 2 2 3

    eSXul esVkcksjsV 
¼jaxghu½
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(v) dksckYV 
(A) vkWDlhdkjd Tokyk esa 

CoO + B O     →    Co (BO )  dksckYV esVkcksjsV ¼uhyk½2 3 2 2

(B) vipk;d Tokyk esa 
vipk;d Tokyk esa dksbZ ifjorZu ugha gksus ds dkj.k dksckfYVd esVkcksjsV dk uhyk 

jax gh n`f"Vxkspj gksrk gSA 

(vi) fudy 
(A) vkWDlhdkjd Tokyk esa 

NiO   → Ni(BO )  fudy  esVkcksjsV ¼Hkwjk½2 2

(B) vipk;d Tokyk esa 
Ni(BO )  + C     →   Ni  + B O   + CO ↑2 2 2 3

¼gYdk LysVh½

5- pkjdksy dSfoVh ijh{k.k (Charcoal Cavity Test) 
dqN /kkrqvksa ds ;kSfxd pkjdksy ;k xyu feJ.k ds lkFk vipk;d  Tokyk esa xeZ 

djus ij vkWDlkbM ;k /kkrq esa ifjofrZr gks tkrs gSA  ftlds QyLo:i pkjdksy ij iiM+h ;k 
NksVk eudk ;k vo'ks"k  cpk jg tkrk gSA ftlds jax @ xa/k ds vk/kkj ij HkkfLed ewyd  
dh mifLFkfr dk vuqeku yxk;k tkrk gSA 

Qw¡duh
dsfoVh

(iii) pkjdksy dSfoVh ijh{k.k(i) pkjdksy dSfoVh (i) Qw¡duh (Blow pipe)
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ijh{k.k dh fof/k %
bl gsrq ,d Hkkx feJ.k $ nks Hkkx Na CO  ;k xyu feJ.k (Na CO  + KNO ) dks 2 3 2 3 3

ysdj pkjdksy dsfoVh esa Mkyk tkrk gS] nks rhu cwan ty dh feyk,a rRi'pkr~ Qwaduh (Blow 
pipe) dh lgk;rk ls Tokyk ij bl izdkj Qwad ekjrs gSa fd vipk;d Tokyk gh dsfoVh  esa 
j[ks feJ.k  dks xeZ dj ldsA feJ.k ds vipk;d  Tokyk esa xeZ djus ds i'pkr~ pkjdksy 
ij iiM+h  eudk te tkrh gS] ftlds vk/kkj ij HkkfLed ewyd dk vuqeku fuEu ifjorZu ds 
vk/kkj ij yxk;k tk ldrk gSA 

pkjdksy dSfoVh dk ijh{k.k

pkjdksy ij ifjorZu   laHkkfor 
HkkfLed ewyd

3+
(i) pkjdksy ij 'osr Hkaxqj eudk te tkrh gSA Sb

2+(ii) pkjdksy ij yky eudk ;k yky iiM+h te tkrh gSA Cu

3+(iii) pkjdksy ij ihyh ;k Hkwjh iiM+h te tkrh gSA Bi

(iv) pkjdksy ij ueZ xksyh tek gks tkrh gS] tks dkxt  ij 
2+fu'kku NksM+rh gSA Pb

3+(v) pkjdksy ij xgjs gjs jax dk inkFkZ 'ks"k jg tkrk gSA Cr

2+ 2+ 2+(vi) pkjdksy ij 'osr vo{ksi jg tkrk gS] tks xeZ djus ij pedrk gSA Ba , Sr , Ca ,

2+ 2+ 3+
Zn , Mg , Al

3+ 3+
(vii) pkjdksy ij dkyk vo{ksi cpk jg tkrk gSA Fe , Co , 

2+ 2+Ni , Mn  

3+
(viii) pkjdksy ij vo'ks"k cpk jg tkrk gS] ftlesa ls yglqu tSlh As

rhoz xa/k vkrh gSA 

pkjdksy dsfoVh ijh{k.k esa gksus okyh jklk;fud vfHkfØ;k,¡ % 

dqN inkFkZ lksfM;e dkcksZusV ;k xyu feJ.k (Na CO  + KNO ) ds lkFk xeZ  djus ij dkcksZusV 2 3 3

cukrs gS] tks mPp rki ij vkWDlkbM esa ifjofrZr  gks tkrs gSA ;s vkWDlkbM vipk;d Tokyk ds 
dkcZu }kjk vipf;r  gksdj /kkrq nsrs gSA 
mnkgj.k % 

MgSO  + Na CO    →   MgCO  + Na SO  4 2 3 3 2 4

MgCO    →  MgO + CO  3 2

MgO + C  →  Mg ¼'osr vo{ksi terk gS½ + CO 
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blh izdkj 
(ii) ZnSO  + Na CO     →  ZnCO  + Na  SO  4 2 3 3 2 4

ZnCO   →   ZnO + CO3 2

ZnO + C  → Zn  ¼'osr vo{ksi ds :i esas terk gS½ + CO

(iii) CuSO  + Na CO     →  CuCO  + Na  SO  4 2 3 3 2 4

CuCO   →   CuO + CO3 2

CuO + C  → Cu  ¼yky iiM+h ;k yky eudk terh gS½ + CO

6- xyu ijh{k.k (Fusion Test) 
xyu ijh{k.k dsoy jaxhu yo.kksa ds feJ.k ds fy, gh djrs gS rFkk  ;g ijh{k.k dsoy Øksfe;e 

vkSj eSXuht dh mifLFkfr dk irk yxkus ds fy, gh fd;k tkrk gSA 
xyu feJ.k %& Bksl Na CO  rFkk Bksl KNO  ds feJ.k dks xyu feJ.k  dgk tkrk 2 3 3

gSA 
xyu ijh{k.k dh fof/k % 

bl ijh{k.k ds fy, 'kq"d ikflZyhu dh I;kyh esa yxHkx 0-5 xzke feJ.k rFkk yxHkx ,d xzke 
xyu  feJ.k (Na CO   +  KNO ) ysdj dkQh nsj rd xeZ fd;k tkrk gSA jklk;fud vfHkfØ;k ds 2 3 3

QyLo:i  vkjEHk esa lEiw.kZ feJ.k xy tkrk gS rFkk vf/kd nsj rd xeZ djus ij I;kyh dk feJ.k 
3+ 2+'kq"d  gksrk tkrk gS rFkk jaxhu vo{ksi cpk jg tkrk gS] vo'ks"kksa ds jax ds  vk/kkj ij Cr   ;k  Mn   

dk vuqeku yxk;k tk ldrk gSA 
3+(i) ;fn vo'ks"k dk jax ihyk gks rks yo.k esa laHkkfor /kuk;u Cr  gksxkA 

+2(ii) ;fn vo'ks"k dk jax gjk ;k uhyk gks rks yo.k esa Mn  gksxkA 
3+ 2+(iii) ;fn vo'ks"k dk jax gjk ihyk gks rks yo.k esa Cr   ;k  Mn   nksuksa  gks ldrs gSA 

xyu ijh{k.k dh jklk;fud vfHkfØ;k,¡ %
Øksfe;e o eSXuht ds yo.k xyu feJ.k ds lkFk fuEu jklk;fud vfHkfØ;k,¡ nsrs gS& 
(i) Øksfe;e yo.k dh xyu feJ.k ls fØ;k %

Cr (SO )   + 5 Na CO  + 3 KNO    →   2 Na CrO   + 3 KNO  + 3 Na SO  + 5 CO  2 4 3 2 3 3 2 4 2 2 4 2

     xyu feJ.k   lksfM;e ØksesV 
                          ¼ihyk vo{ksi½

(ii) eSXuht yo.k dh xyu feJ.k ds lkFk vfHkfØ;k % 
MnSO   + 2 Na CO  + 2 KNO    →   Na MnO   + 2 KNO  + Na SO  + 2 CO  4 2 3 3 2 4 2 2 4 2

    xyu feJ.k             lksfM;e eSXusV
              ¼gjk vo'ks"k½

7- dksckYV ukbVªsV jk[k ijh{k.k (Cobalt Nitrate Filter Ash Test) 
2+ +3 +2 2+bl ijh{k.k }kjk Zn , Al , Mg , Sn   ewydksa  dh iqf"V dh tkrh gSA 

fl)kUr % dksckYV ukbVªsV vf/kd xeZ djus ij dksckYV  vkWDlkbM esa fo?kfVr gks tkrk 
gSA tks ftad] ,sY;wfefu;e] esXuhf'k;e rFkk fVu ds  lkFk la;qDr gksdj Øe'k% gjk] uhyk] 
xqykch rFkk xank uhyk vo'ks"k cukrk gSA 
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dksckYV ukbVªsV jk[k ijh{k.k dh fof/k % 
fQYVj i= ij FkksM+h ek=k  esa feJ.k ysdj ml ij dksckYV ukbVªsV  dh 2&4 cw¡n Mkydj  

fQYVj i= dks Tokyk esa ys tkdj /khjs&/khjs  lq[kkrs gS vFkok feJ.k dks dksckYV  ukbVªsV foy;u esa  
feykdj bl foy;u esa fQYVj i= dks Mqcksdj fQYVj i= dks Tokyk esa ys tkdj /khjs&/khjs lq[kkrs gS 
rFkk lw[ks dkxt dks tykdj fQYVj i= dh jk[k ds jax ds vk/kkj ij fuEu lkj.kh ds vuqlkj 
HkkfLed ewyd dk vuqeku yxkrs gS&

   fQYVj i= dh jk[k dk jax laHkkfor /kuk;u
2+1- gjk Zn
3+2- uhyk Al

2+3- xqykch Mg
2+ 4+4- xUnk uhyk Sn    ;k  Sn

uksV %
¼1½ dksckYV ukbVªsV foy;u dh ek=k vf/kd ugha Mkyuk pkfg, vU;Fkk dkys jax dk 

dksckYV vkWDlkbM  (Co O )  cu tk;sxk ftlls nwljs jax fn[kkbZ ugha nsaxsA 3 4

¼2½ dksckYV ukbVªsV foy;u Mkyus ds i'pkr~ vR;f/kd xeZ djuk pkfg,A

¼1½ 'kwU; lewg dk fo'ys"k.k (Analysis of Zero Group Radicals) 
+ + +'kwU; lewg ds /kuk;u % NH , K  , Na4

+
veksfu;e (NH ) dk ijh{k.k 4

vknzZ ijh{k.k (Wet Test) 

Ø-la-         iz;ksx              izs{k.k fu"d"kZ

1- izkjfEHkd ijh{k.k 
+yo.k esa NaOH Mkydj veksfu;k dh xa/k vkrh gSA veksfu;e (NH )4

xeZ djrs gSA (NH ) gks ldrk gSA 3

fu'p;kRed ijh{k.k 
+2- mDr ij[kuyh ds eqag ij NH Cl ds 'osr /kwez izkIr gksrs gSA  veksfu;e (NH )4 4

lkUnz HCl ls Hkhxh NM ys fuf'pr gSA
tkus ij 

+3- mDr ij[kuyh ds eqag ij fQYVj i= dkyk gks tkrk gSA veksfu;e (NH )4

ejD;wjl ukbVªsV ls Hkhxk fuf'pr gSA
fQYVj i= ys tkus ij 

+4- mDr ij[kuyh ds fljs ij fQYVj i= yky Hkwjk gks tkrk gSA veksfu;e (NH )4

uSlyj vfHkdeZd (K HgI ) fuf'pr gSA2 4

ls Hkhxk fQYVj i= ys 
tkus ij 

+5- mDr ij[kuyh ds eqag ij fQYVj i= xgjk uhyk gks tkrk gSA veksfu;e (NH )4

CuSO  ls Hkhxk fQYVj i= fuf'pr gSA4

ys tkus ij 
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'osr vo{ksi dks vklqr ty ds lkFk mckyrs gS

(A) ;fn 'osr vo{ksi foys; 
2+gks tkrk gS rks Pb  gks 

ldrk gS A vc foy;u 
ds pkj Hkkx djrs gSA 

(i) izFke Hkkx dks B.Mk djus 
ij PbCl  ds fØLVy cSB 2

tkrs gS tks xeZ djus ij 
iqu% ?kqy tkrs gS 

2+→ Pb  fuf'pr 
(ii) f}rh; Hkkx $ K CrO  2 4

feykus ij ihyk vo{ksi 
vkrk gS 

2+→ Pb  fuf'pr 
(iii) r`rh; Hkkx $ C H OH+2 5

ruq H SO  
→ 'osr vo{ksi vkrk gSA 

2+→ Pb  fuf'pr 
(iv) prqFkZ Hkkx $ KI feykus 

ij 
→ ihyk vo{ksi vkrk gSA 

2+→ Pb  fuf'pr 

2 4

2+B. ;fn 'osr vo{ksi vfoys; gks rks Pb  vuqifLFkr 
gksxk A vc 'osr vo{ksi esa NH OH vf/kd 4

ek=k esa Mkyrs gSA 

(i) ;fn 'osr vo{ksi vfoys; ;k 
dkyk vo{ksi vkrk gS 

 2+→ Hg gks ldrk gSA 2

(ii) mDr vo{ksi dks vEyjkt esa 
?kksyrs gS rFkk foy;u ds rhu 
Hkkx djrs gSA 

(a) izFke Hkkx $ SnCl   foy;u 2

→  LysVh vo{ksi vkrk gS 
 2+→ Hg fuf'pr gSA 2

(b) f}rh; Hkkx $ KI   foy;u → 
yky ukajxh vo{ksi 

 2+ →  Hg fuf'pr gSA 2

(c) r`rh; Hkkx $ Cu Nhyu → 
ij[kuyh ij 'osr ijr te 

 2+tkrh gS → Hg fuf'pr gSA2

;fn 'osr vo{ksi 
foys; gks tkrk gS 

+→ Ag  gks ldrk gSA 
mDr foy;u ds nks 
Hkkx djrs gSA
(i) izFke Hkkx $ ruq 

HNO  → 'osr 3

vo{ksi vkrk gS →  
+

Ag  fuf'pr gSA 
(ii) f}rh; Hkkx $ KI 

foy;u → ihyk 
vo{ksi vkrk gS →  

+
Ag  fu'pr gSA 
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veksfu;e ds ijh{k.k esa gksus okyh jklk;fud vfHkfØ;k,a 
(1) NH Cl + NaOH → NaCl + H O + NH ↑4 2 3

(2)  NH  + HCl → NH Cl ¼'osr /kwez½3 4

(3) Hg(NO )  + 2NH  → Hg (NH ) NO  + NH NO  ¼ejD;wfjd veksfu;e ukbVªsV3 2 3 2 3 4 3

     ¼dkyk jax½ 
(4) 2K (HgI ) + NH  + 3KOH → NH HgOHgI + 7KI+2H O 2 4 3 2 2

     ¼feyu csl dk vk;ksMkbM ¼yky Hkwjk vo{ksi½
(5) CuSO  + 4NH  → [Cu(NH )  SO  ] 4 3 3 4 4

   ¼VsVªk,Eehu dkWij II lYQsV ¼xgjk uhyk jax½ 
 

2+ + 2+izFke lewg ds lnL; % Pb  ¼ysM½] Ag   ¼flYoj½] Hg   ¼ejD;wjl½ 2

lewg vfHkdeZd % ruq HCl 
izØe % ,d LoPN ij[kuyh esa yo.k dk tyh; foy;u ;k ewy foy;u ysdj mlesa 

2+FkksMk lk ruq HCl Mkys A ;fn 'osr vo{ksi vk;s rks I lewg mifLFkr gS vFkkZr Pb , 
2+ +Hg , Ag  gks ldrs gSA vo{ksi dks Nku ysrs gSA 2

¼2½ izFke lewg dk fo'ys"k.k



izFke lewg ds ewydks ds ijh{k.k esa gksus okyh jklk;fud vfHkfØ;k,a 

2+1- ysM (Pb ) ds ijh{k.k esa gksus okyh vfHkfØ;k,a 
(i) Pb(NO )  + 2HCl → PbCl   ↓ + 2 HNO  3 2 2 3

         'osr vo{ksi 
(ii) PbCl  + H SO  → PbSO  + 2 HCl 2 2 4 4

'osr vo{ksi
(iii) PbCl  + 2KI → PbI   + 2 KCl    2 2

         ihyk vo{ksi 
(iv) PbCl  + K CrO → PbCrO   ↓  + 2 KCl 2 2 4 4

    ysM ØksesV  
   ¼ihyk vo{ksi½

PbCrO  + 4 NaOH → Na PbO  + Na CrO  + 2H O 4 2 2 2 4 2

2+2- ejD;wjl (Hg  ) ds ijh{k.k esa gksus okyh vfHkfØ;k,a 2

(i) Hg (NO )  + 2 HCl  →  Hg Cl  + 2 HNO2 3 2 2 2 3

'osr vo{ksi
(ii) Hg Cl  + 2 NH OH  → Hg(NH ) Cl + Hg + NH Cl + 2 H O2 2 4 2 4 2

ejD;wjl DyksjkbM ,ehuks ejD;wfjd
DyksjkbM ¼dkyk vo{ksi½

(iii) 2 HCl + HNO   → NOCl + 2 Cl + 2 H O3 2

2 Hg (NH ) Cl + 6 Cl  →  2 HgCl  + 4 HCl + N2 2 2

Hg + 2 Cl   →  HgCl2

(iv) 2 HgCl  + SnCl    →   HgCl   + SnCl2 2 2 4

Hg Cl  + SnCl    →  2 Hg + SnCl  2 2 2 4

dkyk vo{ksi
(v) HgCl  + 2 KI    →  HgI   +  2 HCl2 2

yky ukjaxh vo{ksi
(vi) HgCl  + Cu  →  Hg + CuCl2 2

+3- flYoj (Ag ) ds ifj{k.k esa gksus okyh vfHkfdz;k, & 
(i) AgNO  + HCl →  AgCl ↓   + HNO  3 3

   ‘osr vo{ksi 
(ii) AgCl + 2NH OH →  [Ag(NH ) ] Cl + 2 H O 4 3 2 2

   Mkb,EehuflYoj (I) DyksjkbM
(iii) [Ag(NH) ] Cl + 2 HNO  → AgCl + 2 NH NO  3 2 3 4 3

'osr vo{ksi
(iv) [Ag(NH) ]  Cl + KI → AgI + 2 NH  +  KCI 3 2 3

ihyk vo{ksi
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f}rh; lewg ds ewydks dk fo'ys"k.k %

f}rh; lewg ds lnL; % f}rh; lewg ds ewydks dks nks mioxksZ II A rFkk II B esa foHkkftr 
fd;k x;k gks A 

2+ 2+ 3+ 2+→ II- A lewg ds lnL;  % Hg  ¼ejD;wfjd½] Pb   ¼ysM½ ] Bi  ¼fcLeFk½, Cu  ¼dkWij½, 
2+

Cd  ¼dSMfe;e½

3+ 2+ 2+ 4+→ II- B lewg ds lnL;  % As  ¼vklsZfud½] Sb   ¼,UVheuh½]  Sn  ;k Sn   ¼fVu½

→ lewg vfHkdeZd % ruq HCl dh mifLFkr esa H S xSl 2

→ izØe % izFke lewg ls izkIr Nfur esa de ek=k esa ean xfr ls H S xSl 2

izokfgr dhft, A ;fn dkyk ] ihyk] ukjaxh ;k Hkwjk vo{ksi vk;s 
rks II lewg ds ewyd mifLFkr gksaxsaA vo{ksi dks fQYVj i= }kjk 
Nkudj fu'p;kred ijh{k.k djs tcfd Nfur dks vxys lewg 
ds ewydks ds ijh{k.k ds fy, j[ksa A 

2+ 3+ 2+ 2+
(i) dkyk vo{ksi vk;s → Hg , Bi , Pb , Cu  

2+ 3+(ii) ihyk vo{ksi vk;s → Cd , As  
3+(iii) ukjaxh vo{ksi vk;s → Sb  

2+ 4+
(iv) Hkwjk vo{ksi vk;s → Sn  , Sn  

→ II  lewg ds vo{ksi dks xeZ ikuh ls /kks, rFkk /kksou dks Qsad ns rFkk bl vo{ksi esa 1&2 mL ihyk 
vkeksfu;e lYQkbM feykdj xeZ djus ij 

(a) ;fn vo{ksi vfoys; jgrk gS rks 
II A lewg mifLFkr gksxkA

(b) ;fn vo{ksi foy; gks tkrk gS rks 
II-B lewg mifLFkr gSA
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II-A lewg ds ewydks dk fo'ys"k.k %
mDr vo{ksi dks ihys veksfu;e lYQkbM esa ?kksyus ij ;fn vo{ksi vfoys; jgrk gS rks II-A lewg 
mifLFkr gksxk A bl vo{ksi dks Nkudj 50 izfr'kr lkUnz HNO  esa mckyrs gSA 3

(a) ;fn ihyk vo{ksi foys; gS 
2+

Cd  gks ldrk gSA mDr 
foy;u ds nks Hkkx djrs 
gSA 

(i) izFke Hkkx esa NH OH 4

Mkydj H S xSl izokfgr 2

djrs gSA ihyk vo{ksi 
2+vkrk gSA Cd  mifLFkr 

gSA 
(ii) f}rh; Hkkx dks lkUnz HCl 

Mkydj mckyrs gS 
foy;u dks ruq djrs gS 
fQj bls HN OH ls 4

{kkjh; djds H S xSl 2

izokfgr djrs gS ihyk 
2+ vo{ksi vkrk gS Cd

fuf'pr gSA 

(b) ;fn dkyk vo{ksi vfoys; 
2+gks Hg   gks ldrk gSA

dkys vo{ksi dks vEy jkt 
esa ?kksyrs gS rFkk foy;u ds 
rhu Hkkx djrs gSA 

(i) izFke Hkkx $ KI foy;u → 
xgjk yky vo{ksi vkrk gS 

2+→ Hg   fuf'pr gSA 
(ii) f}rh; Hkkx $SnCl   2

foy;u → LysVh vo{ksi 
2+vkrk gSA Hg   gks ldrk 

gSA 
(iii) r`rh; Hkkx $ rkacs dh  

Nhyu → ikjs dh 'osr 
2+ijr te tkrh gSA Hg   

fuf'pr gS A

(c) ;fn dkyk vo{ksi foys; 
2+ 2+ 3+gks rks Pb , Cu , Bi  gks 

ldrk gS mDr foy;u ds 
nks Hkkx djrs gSA 
I Hkkx $ ruq H SO  + 2 4

C H OH 2 5

(i) vo{ksi ugha 
vkrk gSA

2+ 3+→ Cu , Bi
gks ldrk gSA
(ii) nwljs Hkkx 

esa NH OH 4

vkf/kD; esa 
feykdj 
xeZ djrs 
gSA

(i) 'osr 
vo{ksi 
vkrk gS 

2+     → Pb  gks 
ldrk gSA

(ii) II Hkkx $ 
KI foy;u 
→ ihyk 
vo{ksi 
vkrk gSA 

2+Pb  
fuf'pr gSA

(i) 'osr vo{ksi vkrk gS 
+3→ Bi  gks ldrk gSA 

(ii) vo{ksi dks Nkudj lkUnz HNO  esa ?kksydj nks 3

Hkkx djrs gSA 
(a) izFke Hkkx $ lksfM;e LVsukbV   foy;u 

 3+Mkyus ij → dkyk vo{ksi vkrk gSA Bi
fuf'pr gSA 

(b) f}rh; Hkkx esa vkf/kD; esa vklqr ty feykus 
3+ij → 'osr vo{ksi vkrk gS → Bi  fuf'pr gSA 

(i) ;fn foy;u dk jax 
uhyk gks tkrk gS 

2+→ Cu  gks ldrk gSA
(ii) mDr foy;u esa 

CH COOH + 3

K [Fe(CN) )] feykus 4 6

ij → pkWdysVh 
vo{ksi vkrk gS 

2+→ Cu  fuf'pr gSA
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II- B lewg ds ewydks dk fo'ys"k.k 
;fn II  lewg dk vo{ksi ihys veksfu;e lYQkbM esa foys; gS rks II- B lewg mifLFkr gksxkA 
mDr foy;u esa ruq HCl feykdj xeZ djrs gS  rks ihyk @ dkyk @ ukajxh vo{ksi vkrk gSA 
bl vo{ksi dks xeZ vklqr ty ls /kksdj blesa lkUnz HCl feykdj xeZ djrs gSA 

;fn ihyk vo{ksi vfoys; jgrk gS 
3+→ As  gks ldrk gSA 

mDr ihys vo{ksi dks lkUnz HNO  3

esa ?kksydj foy;u ds rhu Hkkx 
djrs gSA 
(i) izFke Hkkx $ veksfu;e 
ekWfyCMsV Mkydj xeZ djrs gS rks 

3+ihyk vo{ksi vkrk gS → As   
fuf'pr gSA 
(ii) f}rh; Hkkx $ lkUnz HNO  $ 3

Bksl NH Cl rc rd Mkyrs gS tc 4

rd dh NH  dh xa/k u vk tk, 3
3+→ 'osr vo{ksi vkrk gS → As   

fuf'pr  gSA
(iii) r`rh; Hkkx $ (NH ) CO   4 2 3

→ ihyk vo{ksi vkrk gS → 
3+

As   fuf'pr  gSA

;fn ihyk vo{ksi 
foys; gks tkrk gS 

+4rks Sn   gks ldrk 
gSA 
(i) mDr foy;u $ 

Fe  pw.kZ $ HgCl  2

foy;u → LysVh 
vo{ksi vkrk gS  →  

4+
Sn  fuf'pr gSA

; f n  d k y k  
vo{ksi foys; gks 
tkrk gS rks → 
Sb   gks ldrk 
gSA 
(i) mDr foy;u 
$ Fe  pw.kZ $ 
HgCl  foy;u 2

→ LysVh vo{ksi 
2+vkrk gS → Sn  

fuf'pr gSA

2+

; f n  u k j a x h  
vo{ksi ?kqy tkrk 

3+gS Sb   gks ldrk 
gSA
(i) mDr foy;u 
$ H S xSl 2

izokfgr djus ij 
ukjaxh vo{ksi 

3+vkrk gS → Sb   
fuf'pr  gSA
(ii) mDr foy;u 
esa ty vkf/kD; 
esa feykus ij 
'osr vo{ksi vkrk 

3 +g S  → Sb   
fuf'pr  gSA
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II- A lewg ds ewydks ds ijh{k.k esa gksus okyh vfHkfØ;k,a % 
2+¼1½ ejD;wfjd (Hg ) 

(i) HgCl  + H S → HgS  ↓ + 2HCl 2 2

¼   dkyk vo{ksi½
(ii) 3 HgS + 2 HNO  + 6 HCl  → 3 HgCl  + 2 NO + 3 S + 4 H O 3 2 2

(iii) 2 HgCl  + SnCl  → Hg Cl  + Sn Cl  2 2 2 2 2

Hg Cl  + SnCl  → 2 Hg + Sn Cl  2 2 2 4

¼/kwlj dkyk½
(iv) HgCl  + 2 KI → HgI   + 2 KCl 2 2

¼yky ukjaxh vo{ksi½
HgI  + 2 KI → K  [HgI ]2 2 4

¼foys;½ 
(v) HgCl  + Cu → Hg + CuCl  2 2



2+¼2½ ysM (Pb ) 
(i) PbCl  + H S → PbS + 2 HCl 2 2

(ii) 3PbS + 8 HNO  →  3Pb ( NO )  + 2 NO + 3S + 4 H O 3 3 2 2

Pb(NO )  + H SO → PbSO  ↓ + 2 HNO  3 2 2 4 4 3

¼'osr vo{ksi½
(iii) PbSO  + 2 CH COONH   →  (CH COO) Pb + (NH )  SO  4 3 4 3 2 4 2 4

(CH COO)  Pb + K CrO  →  PbCrO    ↓ + 2 CH COOK 3 2 2 4 4 3

¼ihyk vo{ksi½
(iv) (CH COO) Pb + 2 KI →  PbI   ↓ + 2 CH COOK 3 2 2 3

¼ihyk vo{ksi½

3+
¼3½ fcLeFk (Bi ) 

(i) 2 BiCl  + 3 H S → Bi S  ↓ + 6 HCl3 2 2 3 

(ii) Bi S  + 8 HNO  → 2 Bi (NO )  + 2 NO + 3S + 4 H O2 3 3 3 2 2

2 Bi (NO )  + 3 H SO  → Bi (SO )  + 6 HNO3 2 2 4 2 4 3 3

Bi  (SO )  + 6 NH OH → 2 Bi (OH)  + 3 (NH )  SO2 4 3 4 3 4 2 4

¼'osr vo{ksi½
(iii) Bi(OH)  + 3 HCl → BiCl  + 3 H O3 3 2

BiCl  + H O → BiOCl ↓  + 2 HCl3 2

   ¼'osr vo{ksi½
(iv) 2 BiCl  + 3 Na SnO  + 6 NaOH  →  2 Bi + 3 Na SnO  + 6 NaCl + 3 H O3 2 2 2 3 2

2+¼4½ dkWij (Cu )

(i) CuCl  + H S   →     CuS ↓  +   2 HCl2 2

     ¼dkyk vo{ksi½
(ii) 2 CuS + 8 HNO  → 3 Cu(NO )  + 2 NO + 3S + 4 H O3 3 2 2

Cu(NO )  + H SO  → CuSO  + 2 HNO3 2 2 4 4 3

CuSO  + 4 NH OH →  [Cu(NH ) ]SO  + 4 H O4 4 3 4 4 2

  VªsVk ,Eehu dkWij (II) lYQsV
¼uhyk jax½

(iii) [Cu(NH ) ] SO  + 4 CH COOH → CuSO  + 4 CH COONH3 4 4 3 4 3 4

(iv) 2 CuSO  + K  [Fe (CN) ] → Cu [Fe(CN) ] + K SO  4 4 6 2 6 2 4

iksVsf'k;e Qsjks lkbukbM      D;wfizd Qsjks lk;ukbM 
     ¼pkWdysVh vo{ksi½

2+¼5½ dsMfe;e (Cd )

(i) CdCl  + H S → CdS ↓  + 2 HCl2 2

  ¼ihyk vo{ksi½
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(ii) 2 CdS + 8 HNO  + 3Cd (NO )  + 2 NO + 3S + 4 H O3 3 2 2

Cd(NO) )  + H  SO   → CdSO  + 2 HNO3 2 2 4 4 3

CdSO  + 4 NH OH →  [Cd (NH ) ] SO  + 4 H O4 4 3 4 4 2

(iii) [Cd(NH ) ] SO  + H S → CdS ↓  + (NH )  SO  + 2 NH3 4 4 2 3 2 4 3

¼ihyk vo{ksi½

II-B lewg ds ewydksa ds ijh{k.k esa gksus okyh jklk;fud vfHkfØ;k,a
5+ 3+

(1) As  / As  ¼vklsZfud ½ ds ijh{k.k esa gksus okyh vfHkfØ;k,¡
(i) 3 As S  + 28 HNO  + 4 H O → 6 H  AsO  + 9 H SO  + 28 NO2 3 3 2 3 4 2 4

H AsO  + 12 (NH )  MoO  + 21 HNO  →  (NH )  AsO  + 12 MoO  3 4 4 2 4 3 4 3 4 3

   veksfu;e ekWfyCMsV          ihyk vo{ksi    
¼veksfu;e vklhZusV ekWfyCMsV½
+ 12 H O + 21 NH NO  2 4 3

(ii) As S  + 3 (NH )  CO  →  (NH )  AsS  + (NH )  AsSO  + 3 CO  2 5 4 2 3 4 3 4 4 3 3 2

veksfu;e Fkk;ks vklhZusV    veksfu;e vkWDlh Fkk;ks vklhZusV
2 (NH ) AsS  + 6 HCl →  As S  ↓ + 6 NH Cl + 3 H S 4 3 4 2 5 4 2

ihyk vo{ksi
3+

2. Sb   ¼,UVheuh½ ds ijh{k.k esa gksus okyh vfHkfØ;k,¡
(i) (NH )  SbS  + 6 HCl → Sb S  ↓  + 6 NH Cl + 3 H S4 3 4 2 5 4 2

ukjaxh vo{ksi
(ii) Sb S  + 6 HCl → 2 SbCl  + 3 H S + 2S2 5 3 2

¼lkUnz½ ¼foys;½
SbCl   +  H O  → SbOCl   + 2 HCl3 2

,sUVheuh vkWDlhDyksjkbM 
                          'osr vo{ksi

2+ 4+3. Sn   rFkk  Sn   ds ijh{k.k esa gksus okyh vfHkfØ;k,¡
(i) (NH )  SnS   + 2 HCl → SnS   +  NH Cl + H S4 2 3 2 4 2

     ruq    Hkwjk vo{ksi
(ii) SnS   +  4 HCl  → SnCl    +  3 H S2 4 2

             lkUnz 
(iii) SnCl   + Fe → SnCl   +  FeCl   4 2 2

SnCl   + 2 HgCl   →  Hg Cl   ↓  + SnCl2 2 2 2 2

 'osr vo{ksi
SnCl   + Hg Cl   →  SnCl     +  2 Hg↓2 2 2 4

LysVh vo{ksi

 
3+ 3+ 3+r`rh; lewg ds lnL; & Al  ¼,Y;qfefu;e½] Cr  ¼Øksfe;e½] Fe  ¼vk;ju III ;k Qsfjd½

lewg vfHkdeZd & Bksl NH Cl dh mifLFkfr esa NH OH vkf/kD; esa 4 4

izØe %& f}rh; lewg ds Nfu= dks nsj rd mcky dj H S nwj djrs gSA H S iw.kZr% 2 2

r`rh; lewg ds ewydks dk fo'ys"k.k %
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fu"dkflr gqbZ ;k ugh ;g irk yxkus ds fy, ij[kuyh ds eqag ij ysM ,lhVsV (CH COO) Pb  ls 3 2

Hkkhxk fQYVj i= ys tk, ;fn fQYVj i= pedhyk dkyk ugh gksrk rks H S fu"dkflr gks pqdh gSA 2

;fn fQYVj i= pedhyk dkyk gksrk gS rks vHkh foy;u esa H S 'ks"k gS] vr% foy;u dks iqu% xeZ djsa A 2

f}rh; lewg ls izkIr H S jfgr Nfu= esa] ;fn feJ.k jaxhu gks rks 5&7 cwan lkUnz HNO  dks 2 3

feykdj xeZ djsa A vc bl foy;u esa yxHkx 1xzke Bksl NH Cl Mkys  rFkk NH OH vkf/kD; esa 4 4

Mkys fd NH  dh xa/k vkus yx tk,A ;fn ftysfVuh vo{ksi ¼'osr] gjk ;k Hkwjk½ vkrk gS rks r`rh; 3

lewg ds {kkjh; ewyd mifLFkr gksaxsaA mDr vo{ksi dks Nkudj ruq HCl ds lkFk xeZ djrs gS A ¼Nfu= 
dks vxys lewg ds ijh{k.k ds fy, j[ksaxsa½

;fn Hkwjk vo{ksi ?kqy tkrk gS 
3+rks Fe  gks ldrk gSA mDr 

foy;u ds nks Hkkx djrs gSA 
izFke Hkkx $ iksVsf'k;e Qsjks 
lk;ukbM foy;u feykus ij 
xgjk uhyk vo{ksi vkrk gS 

3+→ Fe  fuf'pr gSA 
f}rh; Hkkx $ iksVsf'k;e 
Fkk;ks lk;usV foy;u feykus 
ij xgjk yky vo{ksi vkrk gS 

3+→ Fe  fuf'pr gSA 

;fn 'osr vo{ksi foys; gks 
3+tkrk gSA Al  gks ldrk gSA 

izFke Hkkx $ Bksl NH Cl 4

Mkydj xeZ djrs gS rks 
'osr vo{ksi vkrk gSA 
f}rh; Hkkx $ NaOH 
Mkyus ij 'osr vo{ksi vkrk 
gS rks NaOH ds vkf/kD; esa 

3+foys; gks tkrk gSA Al  
fuf'pr gSA 

;fn gjk vo{ksi vfoys; gks 
3+rks → Cr  gks ldrk gSA

gjs vo{ksi dks 
Nkudj ikslZyhu I;kyh esa 
ysdj xyu feJ.k feykdj 
xeZ djrs gSA ihyk vo{ksi 
jgrk gSA mDr ihys vo'ks"k 
dks ty esa foys; dj 
,slhfVd vEy rFkk ysM 
,slhVsV Mkyus ij ihyk 

3+vo{ksi izkIr gksrk gSA Cr  
fuf'pr gSA 
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r`rh; lewg ds ewydks ds ijh{k.k esa gksus okyh vfHkfdz;k,a % 
3+¼1½ vk;ju (Fe ) 

(i) Fe(NO )  + 3 NH OH → Fe(OH)  + 3 NH NO  3 3 4 3 4 3

  Hkwjk vo{ksi 

(ii) Fe(OH)  + 3 HCl → FeCl  + 3 H O 3 3 2

(iii) 4 FeCl  + 3 K  [Fe(CN) ]     →     Fe [Fe(CN) ]  + 12 KCl 3 4 6 4 6 2

    ¼iksVsf'k;e QSj¨lk;ukbM½    ¼QSjh & QSjks lkbukbM½ 
         ¼iflZ;u Cyw jax½ 

(iv) FeCl  + 3 KCNS      →      Fe(CNS)  + 3KCl 3 3

iksVsf'k;e Fkk;ks lkbusV QSfjd Fkk;ks lkbusV vo{ksi ¼yky jax½ 



3+¼2½ ,Y;qfefu;e (Al ) 

(i) AlCl  + 3 NH OH → Al (OH)  + 3 NH Cl 3 4 3 4

¼'osr vo{ksi½

(ii) Al(OH)  + NaOH → NaAlO  + 2 H O 3 2 2

¼lksfM;e esVk ,Y;wfeusV½ 

(iii) NaAlO   + NH Cl + H O → Al(OH)  + NaCl + NH  2 4 2 3 3

   ¼'osr vo{ksi½
3+¼3½ Øksfe;e & (Cr ) 

(i) CrCl  + 3 NH OH → Cr(OH)  + 3 NH Cl 3 4 3 4

    ¼gjk vo{ksi½
(ii) Cr (SO )  + 5 Na CO  + 3 KNO  → 2 Na CrO  + 3 KNO  +3 Na SO  + 5 CO2 4 3 2 3 3 2 4 2 2 4 2

  xyu feJ.k ¼lksfM;e ØksesV½ 
         ihyk vo{ksi

Cr O  + 4 NaOH + 13 KNO  →  2 Na CrO  + 3 KNO  + 2 H O2 3 3 2 4 2 2

¼ihyk vo{ksi½
Na CrO  + (CH COO) Pb                         PbCrO  + 2 CH COONa 2 4 3 2 4 3

       ¼ihyk vo{ksi½  

2+ 2+ 2+ 2+prqFkZ lewg ds lnL; & Zn   ¼ftad½] Mn   ¼esxthu½] Ni   ¼fudy½] Co   ¼dksckYV½
lewg vfHkdeZd & {kkjh; ek/;e esa H S xSl 2

izdze & r`rh; lewg ls izkIr Nfur esa NH OH vkf/kD; esa feykdj gYdk xeZ djrs gS rFkk 4

H S xSl izokfgr djrs gSA 2

;fn 'osr @ cknkeh @ dkyk vo{ksi vk;s rks IV lewg mifLFkr gksxk A 
2+ 2+dkyk vo{ksi & Co , Ni  

2+'osr ;k LysVh vo{ksi & Zn  
2+ cknkeh vo{ksi & Mn

prqFkZ lewg ds ewydkas dk fo'ys"k.k % 

→COOHCH3

(67)



;fn 'osr ;k cknkeh vo{ksi foys; gks 
2+ 2+tkrk gS rks Zn  ;k Mn  gks ldrk gSA

mDr foy;u ds nks Hkkx djrs gSA

(a) izFke Hkkx $K [Fe(CN) ]  foy;u 4 6

Mkyus ij A 

;fn dkyk vo{ksi vfoys; jgrk rks 
2+;k Co  gks ldrk gSA  dkys vo{ksi dks 

vEyjkt esa foys; dj mckydj lq[kk 
ysrs gS rFkk ikuh feykdj nks Hkkx djrs 
gSA

2+ 
Ni

;fn 'osr vo{ksi 
2+vkrk gSA & Zn  

fuf'pr gSA 

(b) f}rh; Hkkx $ 
N a O H  ' o s r  
vo{ksi vkrk gSA 
tks NaOH ds 
vkf/kD; esa foys; 
gks tkrk gSA →  

2+
Zn  fuf'pr gSA

mDr foy;u esa 
H S xSl izokfgr 2

djus ij 'osr 
;k LysVh vo{ksi 

2+vkrk gS → Zn  

fuf'pr gSA

;fn dksbZ vo{ksi ugh 
2+vkrk gS → Zn  

2+vuqifLFkr rFkk Mn   gks 
ldrk gSA 
(b) f}rh; Hkkx $ Br  2

ty +NaOH Mkydj 
mckyus ij dkyk vo{ksi 

2+vkrk gS → Mn   fuf'pr 
gSA 
mDr foy;u ls H S 2

mckydj nwj djrs gS 
rFkk B.Mk djds 
NaOH vkf/kD; esa 
feykdj foy;u dks 
Nku ysrs gSA vo{ksi dks 
lkUnz HNO  esa ?kksydj 3

mlesa PbO  feykdj xeZ 2

djrs gS B.Mk gksus ij 
foy;u xqych gks tkrk 

2+gS → Mn   fuf'pr gSA

xqykch vo{ksi 
vkrk gS 

2+& Ni   fuf'pr 
gSA

(b) f}rh; Hkkx $ 

α&ukbVªkslks 
βus¶FkkWy 
→ Hkwjk vo{ksi 

2+→ Ni   fuf'pr 
gSA 

&

;fn dksbZ vo{ksi 
2+ugh vk, rks Ni  

$ vuqifLFkr 
2+rFkk Co  gks 

ldrk gSA 

f}rh; Hkkx $ 
CH COOH $ 3

B k sl K N O  2

Mkyus ij ;fn 
gjk ihyk vo{ksi 

2+vk, rks → Co  

fuf'pr gSA 

(68)

→mDr vo{ksi dks ruq HCl ds lkFk mckyrs gSA



prqFkZ lewg ds ewydks ds ijh{k.k esa gksus okyh vfHkfdz;k,a & 
2+¼1½ ftad ¼Zn ½ 

(i) ZnCl  + H S → ZnS + 2 HCl 2 2

¼'osr vo{ksi½
(ii) ZnS + HCl → ZnCl  + H S 2 2

¼foys; ½
(iii) ZnCl  + 2NaOH → Zn(OH)  + 2 NaCl 2 2

Zn(OH)  + 2NaOH → Na ZnO  + 2 H O 2 2 2 2

   ¼lksfM;e ftadsV½ foys; 
Na ZnO  + H S   → ZnS ↓  + 2 NaOH2 2 2

'osr ;k /kwlj vo{ksi
(iv) Na ZnO  + 4 CH COOH  →  Zn (CH COO)  + 2 CH COONa + H O 2 2 3 3 2 3 2

Zn (CH COO)  + K [Fe(CN) ] → Zn [Fe(CN) ] ↓ + 4 CH COOH 3 2 4 6 2 6 3

¼ftad QsjkslkbukbM½ ¼'osr@/kwlj vo{ksi½ 

2+¼2½ eSaxuht (Mn ) 

(i) MnCl  + H S → MnS ↓ + 2 HCl 2 2

      ¼cnkeh vo{ksi½
(ii) MnS + 2 HCl → MnCl + H S 2 2

(iii) MnCl  + 2 NaOH → Mn(OH)  + 2 NaCl2 2

      ¼Hkwjk vo{ksi½
(iv) 2 MnO  + 4 HNO  → 2 Mn (NO )  + 2 H O + O  2 3 3 2 2 2

2 Mn(NO )  + 5 PbO  + 6 HNO  → 2 HMnO  + 5 Pb(NO )  + 2 H O 3 2 2 3 4 3 2 2

ijesaxfud vEy ¼xqykch jax½
2+¼3½ fudy (Ni ) 

(i)  NiCl  + H S → NiS + 2 HCl 2 2

      ¼dkyk vo{ksi½
(ii) 3 NiS + 2 HNO  + 6 HCl → 3 NiCl  + 3S + 2 NO + 4 H O 3 2 2

NiCl  + 2 NH OH + 2 DMG → Ni(DMG)  + 2 NH Cl + 2 H O 2 4 2 4 2

¼MkbZ eSfFky XykbvkWDlhe½ 
fudy MkbZesfFky] XykbvkWfLesV ¼yky xqykch jax½ 

2+¼4½ dksckYV (Co ) 

(I) 3 CoS + (6 HCl + 2 HNO ) →  3 CoCl  + 2 NO ↑ + 3 S + 4H O 3 2 2

(ii) CoCl   + 7 KNO  + CH COOH → K [CO(NO )  ] ↓ + 2 KCl + 2 CH COOH2 2 3 3 2 6 3

 + NO + H O 2

iksVsf'k;e gsDlkukbfVªVks dksckYV (II)
¼ihyk vo{ksi½
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bl vo{ksi dks CH COOH esa ?kksydj rhu Hkkx djrs gSA3

1- izFke Hkkx $ K CrO  ¼iksVsf'k;e ØksesV½2 4

;fn ihyk vo{ksi vkrk gS 
2+→ Ba  fuf'pr gSA 

2+2- ;fn ihyk vo{ksi ugh vkrk gS rks & Ba   
2+ 2+vuqifLFkr gS rFkk Sr  ;k Ca  gks ldrs gSA 

f}rh; Hkkx ++(NH )  SO   veksfu;e lYQsV 4 2 4

Mkyus ij 

3- ;fn 'osr vo{ksi vkrk gS 
2+→ Sr  fuf'pr gSA 

3- ;fn dksbZ vo{ksi ugh vkrk gS → 
2+ 2+ Sr   vuqifLFkr gS → Ca gks 

ldrk gSa 
4- r`rh; Hkkx $ veksfu;e vkDlsysV 

Mkyus ij 'osr vo{ksi vkrk gS 
2+→ Ca  fuf'pr gSA 

2+ 2+ 2+uksV & bl lewg ds /kuk;uks dk ijh{k.k Ba , Sr , Ca  blh dze esa djuk pkfg, A 
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iape lewg ds ewydks dk fo'ys"k.k %
2+ 2+ 2+

V lewg ds lnL; %  Ba  ¼csfj;e½] Sr  ¼LVªkWf'k;e½, Ca ¼dsfYl;e½ 
lewg vfHkdeZd % NH Cl o NH OH dh mifLFkfr esa (NH ) CO4 4 4 2 3

izØe % prqFkZ lewg ls izkIr Nfur dks nsj rd mckydj H S dks fu"dkflr djrs gSA vc blesa 2

yxHkx 1 xzke Bksl NH Cl rFkk 5&6 cwans NH OH Mkys rFkk (NH ) CO  foy;u  rc rd Mkys tc 4 4 4 2 3
2+ 2+rd fd vo{ksi.k iw.kZ u gks tk, A ;fn vo{ksi vkrk gS rks iape lewg mifLFkr gksxk (Ba , Sr  ;k 

2+
Ca  gks ldrk gSA  

V lewg ds ewydks ds ijh{k.k esa gksus okyh vfHkfØ;k,Wa 
2+1-  csfj;e (Ba  )

(i) BaCl  + (NH )  CO  →  BaCO  + 2 NH Cl 2 4 2 3 3 4

csfj;e dkcksZusV ¼'osr vo{ksi½
(ii) BaCO   +   2CH COOH → Ba(CH COO)  + H O + CO  3 3 3 2 2 2

¼csfj;e ,lhVsV½
(iii) Ba (CH COO)  + K CrO  →  BaCrO  + 2 CH COOK 3 2 2 4 4 3

csfj;e ØksesV 
¼ihyk vo{ksi½



2+2- LVªksf'k;e (Sr )

(i) SrCl  + (NH )  CO  → SrCO  + 2 NH Cl2 4 2 3 3 4

'osr vo{ksi
     ¼LVªkaf'k;e dkcksZusV½

(ii) SrCO  + 2 CH  COOH  → Sr(CH COO)   + H O + CO3 3 3 2 2 2

(iii) Sr(CH COO)   +  (NH ) SO   →  SrSO  ↓ + 2 CH COONH3 2 4 2 4 4 3 4

veksfu;e LVªkaf'k;e lYQsV
lYQsV ¼'osr vo{ksi½

2+3- dsfYl;e (Ca ) 

(i) CaCl  + (NH )  CO  → CaCO  + 2 NH Cl2 4 2 3 3 4

dsfYl;e dkcksZusV 
¼'osr vo{ksi½

(ii) CaCO  + 2 CH  COOH   → Ca (CH COO)   + H O + CO3 3 3 2 2 2

   dsfYl;e ,slhVsV

(iii) Ca(CH COO)  + (NH )  C O   →  CaC O  + 2 CH  COONH3 2 4 2 2 4 2 4 3 4

veksfu;e dSfYl;e vkWDlsysV 
vkWDlsysV ¼'osr vo{ksi½

2+
VI lewg ds lnL; & Mg  ¼esXuhf'k;e½ 
lewg vfHkdeZd & Na HPO  MkbZ lksfM;e gkbMªkstu QkWLQsV 2 4

zizde & V lewg ds Nfur esa NH OH feykdj MkbZ lksfM;e gkbMªkstu QkWLQsV feykrs gSA 4
2+;fn 'osr vo{ksi vkrk gS rks VI lewg ¼Mg ½ mifLFkr gksxk A 

2+'osr vo{ksi esa ruq HCl feykus ij 'osr vo{ksi foys; gks tkrk gS& Mg  fuf'pr gSA 
2+mDr foy;u $ NaOH $ Vk;Vu ;syks Mkyus ij yky xqykch vo{ksi izkIr gksrk gSA Mg  fuf'pr 

gSA 
dksckYV ukbVªsV ijh{k.k djus ij & xqykch jk[k izkIr gksrh gSA 

2+VI lewg ds ewyd Mg  ds ijh{k.k esa gksus okyh vfHkfdz;k,a % 
(i) MgCl  + Na HPO  + NH OH → Mg(NH )PO  + 2 NaCl + H O 2 2 4 4 4 4 2

esXuhf'k;e veksfu;e QkWLQsV ¼'osr vo{ksi½
(ii) MgO + CoO →  Mg CoO  2

¼yky xqykch jk[k½

"k"Be~ lewg ds ewydks dk fo'ys"k.k % 
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