
Ñf"k jlk;uÑf"k jlk;uÑf"k jlk;uÑf"k jlk;uÑf"k jlk;u
d{kk&11d{kk&11d{kk&11d{kk&11d{kk&11

ek/;fed f'k{kk cksMZ jktLFkku] vtesjek/;fed f'k{kk cksMZ jktLFkku] vtesjek/;fed f'k{kk cksMZ jktLFkku] vtesjek/;fed f'k{kk cksMZ jktLFkku] vtesjek/;fed f'k{kk cksMZ jktLFkku] vtesj



ikB~; iqLrd fuekZ.k lfefrikB~; iqLrd fuekZ.k lfefrikB~; iqLrd fuekZ.k lfefrikB~; iqLrd fuekZ.k lfefrikB~; iqLrd fuekZ.k lfefr
iqLrd & Ñf"k jlk;u  d{kk&11iqLrd & Ñf"k jlk;u  d{kk&11iqLrd & Ñf"k jlk;u  d{kk&11iqLrd & Ñf"k jlk;u  d{kk&11iqLrd & Ñf"k jlk;u  d{kk&11

la;kstd %&la;kstd %&la;kstd %&la;kstd %&la;kstd %& MkW- fnus'k pUæ 'kekZ] ofj"B O;k[;krk
jlk;u 'kkL= foHkkx
'kghn dSIVsu fjiqneuflag jktdh; egkfo|ky;
lokbZek/kksiqj ¼jkt-½

ys[kdx.k %& 1- MkW- 'kadjyky ekyh] ç/kkukpk;Z
jktdh; mPp ek/;fed fo|ky;
lqok.kk] HkhyokM+k ¼jkt-½

2- MkW- uojru iaokj] ofj"B oSKkfud
dsUæh; 'kq"d {ks= vuqla/kku laLFkku
tks/kiqj ¼jkt-½

3- Hkaoj yky dqEgkj] O;k[;krk
ftyk f'k{kk ,oa çf'k{k.k laLFkku
Vksad ¼jkt-½

4- jktsUæ flag tknkSu] O;k[;krk
jktdh; vkn'kZ mPp ek/;fed fo|ky;
ijljkeiqjk] >qU>quwa ¼jkt-½





HkwfedkHkwfedkHkwfedkHkwfedkHkwfedk

jk"Vªh; ikB~;ppkZ ds vuqlkj cPpksa ds fo|ky;h thou dks ckgjh nqfu;k ds thou ls tksM+us gsrq çLrqr iqLrd ^^Ñf"k

jlk;u** ek/;fed f'k{kk cksMZ jktLFkku] vtesj }kjk d{kk&11 ds fy, uohu ikB~;Øekuqlkj rS;kj dh xbZ gSA iqLrd esa fo"k;oLrq

dks ljy ,oa xzkg~; Hkk"kk esa Øec) :i ls fy[kk x;k gSA fo"k; dks ;Fkk LFkku fp= ,oa lkjf.k;ksa ds ek/;e ls vf/kd Li"V

,oa #fpdj cuk;k x;k gSA

Ñf"k esa jlk;u foKku dk vR;f/kd egRo gSA Ñf"k foKku oxZ esa v/;;ujr fo|kfFkZ;ksa dks ewyHkwr tkudkfj;ksa ds

lkFk&lkFk Ñf"k mi;ksxh fofHkUu tkudkjh nsus dk ç;kl fd;k x;k gSA bl ç;Ru dh lQyrk bl ckr ij fuHkZj djsxh fd

fo|ky;ksa ds ç/kkukpk;Z ,oa fo"k;k/;kid cPpksa dks dYiuk'khy xfrfof/k;ksa vkSj ç'uksa dh enn ls lh[kus rFkk lh[kus ds nkSjku

vius vuqHko ij fopkj djus dk volj nsrs gSaA

;fn LFkku] le; vkSj LorU=rk nh tk, rks cPps cM+ksa }kjk lkSaih xbZ lwpuk lkexzh ls tqM+dj vkSj tw>dj u, Kku

dk l`tu djus ds fy, ubZ rduhdh dk mi;ksx dj ldrs gSaA ltZuk vkSj igy dks fodflr djus ds fy, t:jh gS fd ge

cPpksa dks lh[kus dh çfØ;k esa iwjk Hkkxhnkj ekusa vkSj cuk,aA

f'k{k.k vkSj ewY;kadu dh fof/k;ka ;g r; djsaxh fd ;g ikB~; iqLrd fo|ky; esa cPpksa ds thou dks ekufld ncko

rFkk cksfj;r dh txg [kq'kh dk vuqHko djkus esa fdruh çHkkoh fl) gksrh gSA cks> dh leL;k ls fuiVus ds fy, fofHkUu pj.kksa

esa Kku dk iqufuZ/kkZj.k djrs le; cPpksa ds euksfoKku ,oa v/;kiu ds fy, miyC/k le; dk /;ku j[kus dh igy ls vf/kd

lpsr dksf'k'k dh xbZ gSA

uohu ikB~;Øe ds vuqlkj vuqHkkx&1 esa vdkcZfud jlk;u] vuqHkkx&2 esa dkcZfud jlk;u ,oa vuqHkkx&3 esa çk;ksfxd

tkudkjh nh xbZ gSA fo|kfFkZ;ksa dks bl iqLrd dk jlk;u foKku ds Ñf"k esa egRo dks le>rs gq, v/;;u djuk pkfg,A

iqLrd esa oSKkfud 'kCnkoyh dks ljy cukus ds fy, fgUnh ds lkFk mudh vaxzsth dk ç;ksx Hkh ;FkkLFkku fd;k x;k

gS ftlls Nk=ksa dks le>us esa lqfo/kk jgsA çR;sd v/;k; ds vUrxZr ;FkkLFkku fo"k;kuqdwy i;kZIr vkafdd ç'uksa dks mnkgj.k

ds :i esa nsdj fo"k; oLrq dks Li"V fd;k x;k gSA lHkh v/;k;ksa ds vUr esa egRoiw.kZ fcUnqvksa] cgqp;ukRed] vfry?kwÙkjkRed]

y?kwÙkjkRed rFkk fuca/kkRed ç'uksa dk lekos'k fd;k x;k gS ftlls fo|kfFkZ;ksa dks fo"k; dh rS;kjh djus esa lgk;rk fey ldsaA

bl iqLrd esa ewyHkwr ladYiukvksa dks le>kus dk ç;Ru fd;k x;k gSA fo|kFkhZ dks ;fn vk/kkjHkwr fl)kUr Li"V gks

tk;sa rks vkxs tkdj og mPp Lrjh; fo"k; lgtrk ls le> ysxkA

i;kZIr ltxrk ,oa lEiw.kZ ç;Ruksa ds ckotwn fo"k;&oLrq esa dqN =qfV;ka vo'; jg xbZ gksaxhA iqLrd esa vko';d

la'kks/ku ,oa lq/kkj gsrq lq>ko vkeaf=r gSaA

& lEiknd e.My& lEiknd e.My& lEiknd e.My& lEiknd e.My& lEiknd e.My



ikB~;dzeikB~;dzeikB~;dzeikB~;dzeikB~;dze

d`f"k jlk;ud`f"k jlk;ud`f"k jlk;ud`f"k jlk;ud`f"k jlk;u

 vuqHkkx&1   vdkcZfud jlk;u vuqHkkx&1   vdkcZfud jlk;u vuqHkkx&1   vdkcZfud jlk;u vuqHkkx&1   vdkcZfud jlk;u vuqHkkx&1   vdkcZfud jlk;u

Ø-la-Ø-la-Ø-la-Ø-la-Ø-la- ikB~; oLrqikB~; oLrqikB~; oLrqikB~; oLrqikB~; oLrq vadHkkjvadHkkjvadHkkjvadHkkjvadHkkj

1- jlk;u dh ewy vo/kkj.kk,a& 08

ifjHkk"kk] jlk;u foKku dk nSfud thou esa egRo ,oa d`f"k esa egRoA

jklk;fud la;ksx ds fu;e] vkokxknzksa dk fu;e] eksy

vo/kkj.kk] lhekar vfHkdkjd] jlk;u esa ekiu] jldj.k

fefr] ijek.kq Hkkj] v.kq Hkkj] rqY;kadh Hkkj

2- ijek.kq lajpuk ,oa vkorZ lkj.kh& 08

ijek.kq lajpuk dk vk/kqfud fl}kar]

DokUVe la[;k,a] leLFkkfud ,oa leHkkfjd s, p, d, f

d{kdksa dh lajpuk] vkWQcks fl}kar] rRoksa dk

bysDVªksfud foU;kl] vkorZ lkj.kh dh vko';drk]

vk/kqfud vkorZ fu;e] nh?kZ#i vkorZ lkj.kh lajpuk] xq.k] nks"kA

s, p, d ,oa f oxksZ dh lkekU; tkudkjh] xq.kksa esa vkofrZrkA

3- jklk;fud ca/k& 03

vk;fud] lg la;kstd] mi lgla;kstd ,oa /kkfRod ca/kA

4- jsMkWDl vfHkfØ;k,a ,oa vk;fud lkE;& 03

vkWDlhdj.k ,oa vip;u dk fl)kar] bysDVªksuh;

vo/kkj.kk] oS|qr vi?kVu fl)kar] vkWDlhdj.k ekuA

vk;fud lkE; ls rkRi;Z] vEy {kkj dh vkjsfu;l

vo/kkj.kk] vEy {kkjksa dk fo;kstu] ty dk vk;fud

xq.kuQy] ih-,p- vo/kkj.kk] cQj foy;u] vEy {kkj

vuqekiu] foys;rk xq.kuQy vkSj mlds mi;ksx] levk;u izHkkoA

bl fo"k; essas ,d iz'u i= lS)kfUrd ,oa ,d izk;ksfxd ijh{kk gksxhA ijh{kkFkhZ dks lS)kfUrd ,oa
izk;ksfxd nksuksa ijh{kkvksa esa ìFkd&ìFkd mÙkh.kZ gksuk vfuok;Z gSA fo"k; dh ijh{kk ;kstuk fuEukuqlkj
gS &

iz'u i= le; ¼?kaVs½ iz'u i= ds fy, vad
lS)kfUrd iz'u i=&,d 3-15 70
izk;ksfxd 4-00 30       100



5- jklk;fud lkE;] foy;u ,oa mRizsj.k& 07

jklk;fud lkE; ifjHkk"kk ,oa fl)kar] nzO; vuqikrh fØ;k

dk fu;e] jklk;fud ,oa lekaxh lkE;ksa ij vuqiz;ksxA

lkE; fLFkjkad] lkE; dks izHkkfor djus okys dkjdA k
p

,oa k
c
 esa laca/k] yh 'kkrfy, dk fl)karA

foy;u dh ifjHkk"kk ,oa izdkj] ekud foy;u] ukeZy

foy;u] eksyj foy;u] eksyy foy;u] lar`Ir foy;u ,oa vlar`Ir foy;uA

mRizsj.k& ifjHkk"kk] izdkj ,oa mi;ksxA

6- Å"ekxfrdh ,oa jklk;fud ÅtkZ foKku& 06

Å"ekxfrdh dh ewy vo/kkj.kk,a] izdkj] izØe] Å"ekxfrdh

dk izFke fu;e] iw.kZ Å"ek] Å"ek /kkfjrk] ,UVªksihA

xyu dh Å"ek] ok"iu dh Å"ek ,oa m/oZikru dh Å"ekA

Å"ek{ksih] Å"ek'kks"kh vfHkfØ;k,aA

vf/k'kks"k.k& ifjHkk"kk] izdkj ¼HkkSfrd ,oa jklk;fud½ ,oa izHkkfor djus okys dkjd

     vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½

Ø-la-Ø-la-Ø-la-Ø-la-Ø-la- ikB~; oLrqikB~; oLrqikB~; oLrqikB~; oLrqikB~; oLrq vadHkkjvadHkkjvadHkkjvadHkkjvadHkkj

1- dkcZfud ;kSfxdksa dk 'kqf}dj.k ,oa vfHky{k.k& 04

'kqf}dj.k dh fof/k;ka] xq.kkRed fo'ys"k.k] ek=kRed

fo'ys"k.k ¼dsoy vk/kkjHkwr fl)kar½

2- dkcZfud jlk;u ds ewyHkwr fl)kar& 08

dkcZu dh la;kstdrk] ladj.k] ljy v.kqvksa dh vkd`fr]

ltkrh; Js.kh] dkcZfud ;kSfxdksa dk oxhZdj.k ,oa uke i}fr (IUPAC)A

3- leko;ork& 06

ifjHkk"kk] oxhZdj.k ¼lajpukRed ,oa f=foe leko;ork½

dkcZfud ijek.kq ds izdkj] fØ;kRed lewg rFkk ewydA

lgla;kstd ca/k esa byDVªksfud LFkkukarj.k] izsjf.kd izHkko]

byDVªksesfjd izHkko] vuqukn] vfr la;qXeuA

4- gkbMªksdkcZu ¼lar`Ir ,oa vlar`Ir½& 05

feFksu] ,Fkhyhu ,oa ,lhVhyhu& xq.k ,oa mi;ksxA

5- ,fYdy gSykbM] ,Ydksgy ,oa bZFkj& 03

xq.k ,oa mi;ksxA



6- QkWesZfYdgkbM] ,lhfVd vEy ,oa DyksjksQkWeZ& 04

xq.k ,oa mi;ksxA

7- csUthu ,oa dkcksZfDlfyd vEy O;qRiUu& 05

csUthu& xq.k ,oa mi;ksxA

rsy] olk] lkcqu ,oa ekse& xq.k ,oa mi;ksxA

d`f"k jlk;u ¼izk;ksfxd½d`f"k jlk;u ¼izk;ksfxd½d`f"k jlk;u ¼izk;ksfxd½d`f"k jlk;u ¼izk;ksfxd½d`f"k jlk;u ¼izk;ksfxd½

vadHkkj  30vadHkkj  30vadHkkj  30vadHkkj  30vadHkkj  30
A. iz;ksx'kkyk esa mi;ksx esa vkus okys midj.kksa dh tkudkjh& 02

1- C;wjsV 2-ihisV   3- chdj

4- dhi 5- ekid ¶ykLd   6- vk;ruh ¶ykLd

7- MªkWij 8- jklk;fud rqyk  9- HkkSfrd rqyk vkfnA

B. jklk;fud foy;u cukuk& 03

1- ukWeZy lksfM;e gkbMªksDlkbM

2- ukWeZy vkWDlsfyd vEy ,oa lksfM;e dkcksZusV

3- ukWeZyiksVsf'k;e MkbdksesV

4- ukWeZy iksVsf'k;e ijesxusV ¼yky nok½

C. ih-,p- vk/kkfjr iz;ksx 04

1- Qyksa ds jl@nw/k@ty@iznwf"kr viokg dh ih-,p-

Kkr djuk ¼ih-,p- ehVj ,oa ;wfuolZy lwpd }kjk½

2- izcy ,oa nwcZy vEyksa dk rqyukRed v/;;u ¼leku lkanzrk ds foy;u½

D. vk;rfud vuqekiu& 08

1- vEyfefr ,oa {kkjfefr f} vuqekiuA

E. dkcZfud ;kSfxdksa esa fØ;kRed lewgksa dh igpku 02

¼dksbZ ,d½ ;wfj;k] QksjefUMgkbM] bFksukWy] Qhuksy

F. moZjdksa esa /kuk;u ,oa _.kk;u lewgksa dk v/;;u 06

/kuk;u& NH
4

+,  Cu2+,  Ca2+,  Mg2+ , Zn2+

_.kk;u& CO
3

2-,  NO-

3
, Cl-,  CH

3
COO-

G. izk;ksfxd vfHkys[kA 03

H. ekSf[kd ijh{kkA 02

fu/kkZfjr iqLrd &fu/kkZfjr iqLrd &fu/kkZfjr iqLrd &fu/kkZfjr iqLrd &fu/kkZfjr iqLrd &

d`f"k jlk;u d`f"k jlk;u d`f"k jlk;u d`f"k jlk;u d`f"k jlk;u & & & & & ek/;fed f'k{kk cksMZ] jktLFkku] vtesjA



vuqØef.kdkvuqØef.kdkvuqØef.kdkvuqØef.kdkvuqØef.kdk
Ø-la-Ø-la-Ø-la-Ø-la-Ø-la- v/;k;v/;k;v/;k;v/;k;v/;k; i`"Bi`"Bi`"Bi`"Bi`"B

vuqHkkx&1 ¼vdkcZfud jlk;u½vuqHkkx&1 ¼vdkcZfud jlk;u½vuqHkkx&1 ¼vdkcZfud jlk;u½vuqHkkx&1 ¼vdkcZfud jlk;u½vuqHkkx&1 ¼vdkcZfud jlk;u½
1- jlk;u dh ewy vo/kkj.kk,a 1&28
2- ijek.kq lajpuk ,oa vkorZ lkj.kh 29&43
3- jklk;fud vkca/k 44&49
4- jsMkWDl vfHkfØ;k,a ,oa vk;fud lkE; 50&76
5- jklk;fud lkE;] foy;u ,oa mRçsj.k 77&108
6- Å"ekxfrdh ,oa jklk;fud ÅtkZ foKku 109&116

vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½vuqHkkx&2 ¼dkcZfud jlk;u½
7- dkcZfud ;kSfxdksa dk 'kks/ku ,oa vfHky{k.k 117&126
8- dkcZfud jlk;u % ewyHkwr fl)kUr 127&143
9- leko;ork 144&153
10- gkbMªksdkcZu ¼lar`Ir ,oa vlar`Ir½ 154&160
11- ,sfYdy gSykbM] ,sYdksgkWy ,oa bZFkj 161&176
12- QkWesZfYMgkbM] ,slhfVd vEy ,oa DyksjksQkWeZ 177&189
13- csUthu ,oa dkcksZfDlfyd vEy O;qRiUu 190&201

vuqHkkx&3 ¼çk;ksfxd½vuqHkkx&3 ¼çk;ksfxd½vuqHkkx&3 ¼çk;ksfxd½vuqHkkx&3 ¼çk;ksfxd½vuqHkkx&3 ¼çk;ksfxd½
14- ç;ksx'kkyk ds mi;ksxh midj.k ,oa vfHkdeZd 202&206
15- jklk;fud foy;u cukuk 207&210
16- ih- ,p- vk/kkfjr ç;ksx 211&212
17- vk;rukRed vuqekiu 213&221
18- dkcZfud ;kSfxd esa fØ;kRed lewg dh igpku 222&226
19- moZjdksa esa vEyh; ,oa {kkjdh; ewydksa dk ijh{k.k 227&234
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v/;k;&19v/;k;&19v/;k;&19v/;k;&19v/;k;&19
moZjdksa esa vEyh; ,oa {kkjdh; ewydksa dk ijh{k.kmoZjdksa esa vEyh; ,oa {kkjdh; ewydksa dk ijh{k.kmoZjdksa esa vEyh; ,oa {kkjdh; ewydksa dk ijh{k.kmoZjdksa esa vEyh; ,oa {kkjdh; ewydksa dk ijh{k.kmoZjdksa esa vEyh; ,oa {kkjdh; ewydksa dk ijh{k.k

TEST OF ACIDIC AND BASIC RADICALS IN FERTILIZERS

xq.kkRed fo’ys"k.k esa iz;qDr vfHkfØ;k,a vf/kdrj
vdkcZfud vEyksa] {kkjdksa vkSj yo.kksa dh vusd tyh; foy;uksa
esa ikjLifjd vfHkfØ;k,a gSaA d`f"k esa mi;ksx gksus okys moZjdksa
eas fofHkUu izdkj ds /kuk;u (NH

4
+, Cu2+, Ca2+, Mg2+  ,oa

Zn2+) ,oa _.kk;u (CO
3
2–, NO

3
–, Cl– ,oa CH

3
COO–) ik;s

tkrs gSa] ftudk xq.kkRed fo’ys"k.k ds }kjk v/;;u djds ge
mijksDr /kuk;uksa ,oa _.kk;uksa vFkkZr {kkjdh; ,oa vEyh;
ewydksa dk irk yxk ldrs gSaA

19-1 vEyh; e wydk s a  dk x q. k k Red fo’y s " k. k19-1 vEyh; e wydk s a  dk x q. k k Red fo’y s " k. k19-1 vEyh; e wydk s a  dk x q. k k Red fo’y s " k. k19-1 vEyh; e wydk s a  dk x q. k k Red fo’y s " k. k19-1 vEyh; e wydk s a  dk x q. k k Red fo’y s " k. k
(Qualitative test of Acidic Redicals) &&&&&
¼1½ ruq ¼1½ ruq ¼1½ ruq ¼1½ ruq ¼1½ ruq H

2
SO

4
 ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k (Qualitative test

by dilute H
2
SO

4
)&&&&&

iz;k sxiz;k sxiz;k sxiz;k sxiz;k sx iz s{k.kiz s{k.kiz s{k.kiz s{k.kiz s{k.k    vuqeku   vuqeku   vuqeku   vuqeku   vuqeku
,d ij[kuyh eas    1-  B.Ms foy;u esa rsth    dkcksZusV
FkksM+k lk moZjd ls >kx dk fudyuk (CO

3
2–)

ysdj mlesa ruq vkSj jaxghu o xa/kghu
H

2
SO

4 
MkyksA ;fn xSl dk fudyukA

dksbZ vfHkfØ;k mRiUu xSl dks pwus
u gks rks /khjs&/khjs ds ikuh esa izokfgr
xeZ djksA djus ij og nwf/k;k

gks tkrk gSaA
2- fljds tSlh xa/k ,slhVsV

vkrh gSA yo.k ds (CH
3
COO 

–)

tyh; foy;u esa
/khjs&/khjs FeCl

3
 dk

mnklhu foy; MkysaA
foy;u dk jax xgjk
yky gks tkrk gSA

fu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;sa
(Confermative Test and Chemical Reactions)&&&&&
1- dkcksZusV & 1- dkcksZusV & 1- dkcksZusV & 1- dkcksZusV & 1- dkcksZusV & lHkh dkcksZusV vEy dh fØ;k ls vi?kfVr
gksdj dkcZu Mkb vkDWlkbM nsrs gSa] ftldks LoPN pwus ds ikuh
esa ls izokfgr djus ij og ¼dSfYl;e dkcksZusV ds dkj.k½
nwf/k;k gks tkrk gSA xSl dks vf/kd le; rd izokfgr djus ls
pwus dk ikuh iqu% jaxghu gks tkrk gS] D;ksafd vc Ca (HCO

3
)
2

¼dSfYl;e ckbdkcksZusV½ cu tkrk gSa tks ty esa foys; gSaA
CaCO

3 
+ H

2
SO

4
→  CaSO

4 
+ H

2
O + CO

2

Ca(OH)
2
 + CO

2
 → CaCO

3 
+ H

2
O

CaCO
3 

+ CO
2 

+ H
2
O →  Ca(HCO

3
)
2

2- ,slhVsV &2- ,slhVsV &2- ,slhVsV &2- ,slhVsV &2- ,slhVsV &
(i) lHkh ,slhVsV vEyksa ds lkFk fØ;k dj ,slhfVd vEy cukrs
gSa] ftlesa fljds tSlh xa/kh gksrh gSaA
2CH

3
COONa + H

2
SO

4 
→  Na

2
SO

4 
+ 2CH

3
COOH

(ii) yo.k tyh; foy;u esa FeCl
3
 dk mnklhu foy;u

feykus esa ¼Qsfjd ,slhVsV cuus ds dkj.k½ yky vo{ksi izkIr
gksrk gSA bldks mckyus ls HkkfLed Qsfjd ,slhVsV cuus ds
dkj.k Hkwjk vo{ksi izkIr gksrk gSA
3CH

3
COONa + FeCl

3
 →  (CH

3
COO)

3
Fe + 3NaCl

(iii) viuh gFksyh ij Bksl yo.k vkSj vkWDlsfyd vEy 1 % 2 ds
vuqikr esa feJ.k yks vkSj ,d ;k nks cwan ty feykdj xhyk
djds jxMksaA fljds tSlh xa/kh vkrh gS] tks ,slhfVd vEy ds
leku gSA
(iv) ,d ij[kuyh esa Bksl inkFkZ yksA blesa FkksM+k lkUnz H

2
SO

4

vkSj ,fFky ,Ydksgy feykdj xeZ djksA Qyksa ds leku eueksgd
xa/k vkrh gSA ;g lqgkouh xa/k ,fFky ,slhVsV cuus ds dkj.k
vkrh gSaA
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CH
3
COOH + C

2
H

5
OH →  CH

3
COOC

2
H

5 
+ H

2
O

uksV %uksV %uksV %uksV %uksV % dkcksZusV dk ijh{k.k djrs le; rktk rS;kj fd;k gqvk
pwus dk ikuh iz;ksx esa ykuk pkfg,A CO

2 
xSl ,d eqM+h gqbZ

uyh }kjk izokfgr djuh pkfg,A
¼2½ lkUnz ¼2½ lkUnz ¼2½ lkUnz ¼2½ lkUnz ¼2½ lkUnz H

2
SO

4
 ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k  ls xq.kkRed ijh{k.k (Qualitative

Test by concentreated H
2
SO

4
)&&&&&

iz;k sxiz;k sxiz;k sxiz;k sxiz;k sx iz s{k.kiz s{k.kiz s{k.kiz s{k.kiz s{k.k vuqekuvuqekuvuqekuvuqekuvuqeku
1- ,d ij[kuyh eas 1- jaxghu xSl DyksjkbM

FkksM+k lk moZjd HCl tSlh rhoz (Cl&) gks
ysdj mlesa lkUnz xa/k fudyrh gSaA ldrk gSA
H

2
SO

4 
Mkyks

vkSj xeZ djksA

2- ,d ij[kuyh esa 2- gYds ihys&gjs DyksjkbM+
FkksM+k lk moZjd jax dh xSl ¼Cl–½ gks
ysdj mlesa MnO

2
fudyrh gSaA ldrk gSA

vkSj lkUnz H
2
SO

4

Mkyks vkSj xeZ djksA

3- ij[kuyh esa 1- Hkwjs jax ds /kwez ukbVªsV
FkksM+k lk moZjd fudyrs gSA (

3NO− )

ysdj mlesa 2- uyh esa dkWij dh   gks ldrk
lkUnz H

2
SO

4
Nhyu Mkydj     gSA

Mkyks vkSj xeZ djus ls
xeZ djksA vkSj vf/kd /kwez

fudyrs gSA

fu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;safu’p;kRed ijh{k.k vkSj mudh jklk;fud vfHkfØ;k;sa
(Confermative Test and Chemical Reactions) &&&&&
1- DyksjkbM &1- DyksjkbM &1- DyksjkbM &1- DyksjkbM &1- DyksjkbM &
(i) ,d ij[kuyh esa FkksM+k lk moZjd vkSj lkUæ H

2
SO

4
 Mkydj

xeZ djus ls ,d jaxghu /kwez;qDr xSl HCl fudyrh gS] ftldh
rhoz xa/k gksrh gSA
(ii) ,d ij[kuyh esa FkksM+k lk moZjd ysdj mlds eq¡g ds ikl
NH

4
OH ¼veksfu;k foy;u½ esa Mqcksdj ,d dkap dh NM+ ykus

ij NH
4
Cl ds xgjs 'osr /kwez curs gSaA

(iii) ,d ij[kuyh esa FkksM+k lk moZjd] Bksl K
2
Cr

2
O

7
 vkSj

lkUnz H
2
SO

4 
ysdj xeZ djus esas Øksfey DyksjkbM CrO

2
Cl

2 
ds

Hkwjs&yky ok"i fudyrs gSaA mudks ty esa foys; djus ij
Øksfed vEy (H

2
CrO

4
) dk ihyk lk foy;u curk gSA bl

foy;u esa NH
4
OH] ,slhfVd vEy vkSj ySM ,slhVsV Mkyus ls

ySM ØksesV (PbCrO
4
) dk ihyk vo{ksi curk gSA

K
2
Cr

2
O

7
 + 4NaCl + 5H

2
SO

4
 

→

2CrO
2
Cl

2
 +

4NaHSO
4  

+ 3H
2
O  +  K

2
SO

4

CrO
2
Cl

2
 + 2H

2
O → H

2
CrO

4
+ 2HCl

H
2
CrO

4
 + (CH

3
COO)

2
Pb →

PbCrO
4
 + 2CH

3
COOH

(iv) yo.k ds tyh; foy;u ¼;k lksfM;e dkcksZusV fu"d"kZ½ essa
ruq HNO

3
 Mkydj AgNO

3
foy;u  feykus ij 'osr xk<+k

vo{ksi izkIr gksrk gSA ;g vo{ksi NH
4
OH esa  iw.kZr;k foys;

gS vkSj blesa lkUnz HNO
3
 Mkyus ls vo{ksi iqu% izkIr gksrk gSA

KCl + AgNO
3

→  KNO
3
+AgCl

AgCl + 2NH
4
OH → [Ag(NH

3
)
2
]Cl + H

2
O

[Ag(NH
3
)
2
]Cl + 2HNO

3
→

  
AgCl + 2NH

4
NO

3

2- ukbVªsV &2- ukbVªsV &2- ukbVªsV &2- ukbVªsV &2- ukbVªsV &
(i) ,d ij[kuyh esa FkksM+k lk moZjd vkSj lkUnz H

2
SO

4

Mkydj xeZ djus ls gYds yky&Hkwjs /kwez fudyrs gSaA ij[kuyh
esa FkksM+h&lh dkWij dh Nhyu Mkydj xeZ djus ls Hkwjs /kwez
vf/kd osx ds lkFk fudyrs gSaA

KNO
3
+ H

2
SO

4
 →  KHSO

4
 + HNO

3

4HNO
3
 →  4NO

2
 + 2H

2
O + O

2

Cu + 4HNO
3
 →  Cu(NO

3
)
2
 + 2NO

2 
+ 2H

2
O

3Cu + 8HNO
3

→  Cu(NO
3
)
2 

+ 2NO + 2H
2
O

2NO + O →  2NO
2

19-2 {kkjdh; ewydk s a dk xq.kkRed fo’ys"k.k19-2 {kkjdh; ewydk s a dk xq.kkRed fo’ys"k.k19-2 {kkjdh; ewydk s a dk xq.kkRed fo’ys"k.k19-2 {kkjdh; ewydk s a dk xq.kkRed fo’ys"k.k19-2 {kkjdh; ewydk s a dk xq.kkRed fo’ys"k.k
(Qualitative test of Basic Redicals) &&&&&

xq.kkRed fo’ys"k.k esa {kkjdh; ewydksa dks fofHkUu
izdkj ds vfoys; ;kSfxd cukus dh {kerk  ds vk/kkj ij N%
lewgksa esa foHkkftr fd;k x;k gSaA

lewg 0 NH
4

+

lewg I Pb2+, Ag+, Hg
2
2+

lewg II (A) Hg2+, Pb2+,  Bi3+, Cu2+, Cd2+

lewg II (B) As3+, Sb3+, Sn2+, Sn4+

lewg III Fe3+, Cr3+, Al3+

lewg IV Zn2+ , Ni2+, Mn2+, Co2+

lewg V Ba2+, Sr2+, Ca2+

lewg VI Mg2+
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leLr vfHkfØ;k,a foy;u essa lEiUu gksrh gSa] vr%
{kkjdh; ewydksa dk ijh{k.k djus ds fy, yo.k dk foy;u
cukuk cgqr egRoiw.kZ gSA blds fy, yo.k ckjhd pw.kZ ds :i
esa gksuk pkfg,A ;fn pw.kZ ds :i esa u gks rks yo.k dks LoPN
[kjy esa ihldj ckjhd pw.kZ cuk ysuk pkfg,A yo.k ty esa
vfoys; gks rks ruq HCl esa foy;u cukuk pkfg,A

foy;u cukus ds fy, ,d ij[kuyh esa yxHkx 0-5 g
yo.k ¼moZjd½ dk ckjhd pw.kZ ysdj mlesa 2 mL ty feykvks]
mckyks vkSj cwan&cwan djds lkUnz HCl feykvks rFkk ykxkrkj
fgykrs gq, bruk xeZ djks fd yo.k ¼moZjd½ iw.kZ :i ls foys;
gks tk;sA ;fn yo.k ¼moZjd½ foys; u gks rks nwljh ij[kuyh
esa 0-5 g yo.k ¼moZjd½ ysdj nks mL lkUæ HCl feykdj xeZ
djksA bl izdkj yo.k ¼moZjd½ foys; gks tk;sxkA fdlh Hkh
fLFkfr esa ukbfVªd ;k lY¶;wfjd vEy esa foy;u ugha cuk;saA

fdlh Hkh ,d lewg ds lHkh ewydksa dks ,d lkekU;
vfHkdeZd] ftls lewg vfHkdeZd dgrs gSa] }kjk vo{ksfir fd;k
tkrk gSA foy;u esa lewg vfHkdeZd dk vkf/kD; feyk;k tkrk
gS] ftlls fd ml lewg ds lHkh lnL; vo{ksfir gks tkrs gS]
vc foy;u dks Nku fy;k tkrk gSA vc foy;u esa ml lewg
ds ewyd fo|eku jgrs gSaA ;fn igyk lewg vuqifLFkr gks rc
gh nwljs lewg dk ijh{k.k djuk pkfg,A vfxze lkj.kh ds
vuqlkj ,d lewg ds i’pkr Øe ds vuqlkj vkxs lewg esa c<+uk
pkfg,A

ge ;gk¡ ij NH
4
+, Cu2+, Zn2+ , Ca2+ ,oa Mg2+

{kkjdh; ewydksa tks fd Øe’k % 0] II, II (A), II (B), III, IV,

V,  ,oa VI lewg ds lnL; gSaA
lewglewglewglewglewg yo.k@moZjd dkyo.k@moZjd dkyo.k@moZjd dkyo.k@moZjd dkyo.k@moZjd dk       lewg      lewg      lewg      lewg      lewg
la[;kla[;kla[;kla[;kla[;k foy;ufoy;ufoy;ufoy;ufoy;u+vfHkdeZdvfHkdeZdvfHkdeZdvfHkdeZdvfHkdeZd
0 yo.k esa NH

4
+ dk NH

4
+

vyx ijh{k.k

I foy;u + ruq vo{ksi I lewg Pb,

HCl Ag rFkk Hg ¼vl½
ds 'osr vo{ksiA

II foy;u + ruq vo{ksi II lewg
HCl + H

2
S i. dkyk & Hg ¼bd½,

Bi, Pb, Cu

ii. ukjaxh & Sb

iii. ihyk & Cd rFkk As

iv. xank ihyk & Sn ¼bd½
v. Hkwjk & Sn ¼vl½

ds lYQkbM

III foy;u + ruq  HNO
3

vo{ksi III lewg
¼,d ;k nks cwansa½ i. yky&Hkwjk & Fe

+ Bksl NH
4
Cl ii. gjk &  Cr

+ NH
4
OH iii. 'osr & Al ds

vkf/kD; esa gkbMªkWDlkbM

IV {kkjdh; foy;u + vo{ksi IV lewg
lkUnz H

2
S i. xUnk 'osr & Zn

ii. cknkeh jax ;k gYdk

Hkwjk & Mn

iii. dkyk & Co, Ni ds
lYQkbM

V {kkjdh; foy;u + vo{ksi V lewg
(NH

4
)
2
CO

3
'osr vo{ksi & Ba, Sr, Ca

ds dkcksZusV

VI {kkjdh; foy;u + vo{ksi VI lewg
NaH

2
PO

4
'osr & Mg

veksfu;e vk;u ¼lewg 'kwU;½ &veksfu;e vk;u ¼lewg 'kwU;½ &veksfu;e vk;u ¼lewg 'kwU;½ &veksfu;e vk;u ¼lewg 'kwU;½ &veksfu;e vk;u ¼lewg 'kwU;½ &
veksfu;e vk;u dh veksfu;e vk;u dh veksfu;e vk;u dh veksfu;e vk;u dh veksfu;e vk;u dh (NH

4
+) vfHkfØ;k &vfHkfØ;k &vfHkfØ;k &vfHkfØ;k &vfHkfØ;k &

veksfu;e vk;u dh mifLFkfr dk izkjEHk esa gh ijh{k.k
dhft,A

0-2 g izkjfEHkd inkFkZ esa 2 mL lksfM;e gkbMªkWDlkbM
foy;u feykvksa vkSj xeZ djksA veksfu;k xSl fudyrh gS&
NH

4
+  fuf’pr

NH
4
Cl + NaOH →  NH

3
 + H

2
O + NaCl

dkWij lewg ¼lewg dkWij lewg ¼lewg dkWij lewg ¼lewg dkWij lewg ¼lewg dkWij lewg ¼lewg II - A½ &½ &½ &½ &½ &

D;wfizd vk;u D;wfizd vk;u D;wfizd vk;u D;wfizd vk;u D;wfizd vk;u (Cu2+)     dh vfHkfØ;k;sa &dh vfHkfØ;k;sa &dh vfHkfØ;k;sa &dh vfHkfØ;k;sa &dh vfHkfØ;k;sa &
1- gkbMªkstu lYQkbM ds lkFk D;wfizd lYQkbM CuS dk
dkyk vo{ksi izkIr gksrk gS] tks xeZ ruq ukbfVªd vEy esa foys; gSaA

CuSO
4
 + H

2
S →  CuS + H

2
SO

4

3CuS + 8HNO
3
 →  3Cu(NO

3
)
2
+ 4 H

2
O + 2NO + 3S

2- veksfu;e gkbMªkWDlkbM ds lkFk csfld dkWij lYQsV
[CuSO

4
Cu(OH)

2
] dk gYds uhys jax dk vo{ksi izkIr gksrk

gS tks veksfu;; gkbMªkWDlkbM ds vkf/kD; esa foys;'khy ladj
;kSfxd esa ifjf.kr gks tkrk gSA bl foy;u dk jax xgjk uhyk
gksrk gSA



 230

2CuSO
4
+2HN

4
OH → CuSO

4
.Cu(OH)

2
+(NH

4
)
2
SO

4

CuSO
4
 + Cu(OH)

2
 + (NH

4
)
2
SO

4
 + 6NH

4
OH →

2[Cu(NH
3
)
4
] SO

4
 + 8H

2
O

3- iksVSf’k;e QSjkslk;ukbM foy;u ds lkFk D;wfizd
QSjkslk;ukbM dk xgjk Hkwjk ¼pkWdysVh½ vo{ksi izkIr gksrk gSA
2CuSO

4 
+ K

4
[Fe(CN)

6
] →  Cu

2
[Fe(CN)

6
] + 2K

2
SO

4

4- D;wfizd yo.k ds foy;u esa yksgs dh dhy] CysM ;k yksg
pw.kZ Mkyus ij /kkfRod dkWij dk vo{ksi.k gks tkrk gSA

CuSO
4  

+ Fe →  FeSO
4  

+ Cu ↓

ftad lewg ¼lewg ftad lewg ¼lewg ftad lewg ¼lewg ftad lewg ¼lewg ftad lewg ¼lewg IV) &&&&&
bl lewg ds vk;uksa dk] {kkjdh; ek/;e esa H

2
S xSl

izokfgr djus ls] muds  lYQkbMksa dk vo{ksi.k gks tkrk gSaA
ftad vk;u ftad vk;u ftad vk;u ftad vk;u ftad vk;u (Zn2+)     dh vfHkfØ;k,a &dh vfHkfØ;k,a &dh vfHkfØ;k,a &dh vfHkfØ;k,a &dh vfHkfØ;k,a &
1- gkbMªkstu lYQkbM ds lkFk {kkjdh; foy;u esa ftad
lYQkbM (ZnS) dk 'osr vo{ksi izkIr gksrk gS] tks ruq
gkbMªksDyksfjd vEy esa foys; gSA mnklhu foy;u esa vkaf’kd
vo{ksi gksrk gSA

ZnSO
4
+ H

2
S →  ZnS + H

2
SO

4

2- lksfM;e gkbMªkWDlkbM foy;u ds lkFk ftad gkbMªkWDlkbM
foy;u dk 'osr vo{ksi izkIr gksrk vkSj vfHkdeZd ds vkf/kD;
esa foy;u’khy lksfM;e ftadsV cu tkrk gSA

ZnCl
2
 + 2NaOH →  Zn(OH)

2
 + 2NaCl

Zn(OH)
2
 + 2NaOH →  Na

2
(ZnO

2
) + 3H

2
O

3- iksVSf’k;e QSjkslk;ukbM ds lkFk ftad QSjkslk;ukbM dk
'osr vos{ki izkIr gksrk gSA

dSfYl;e lewg ¼lewg dSfYl;e lewg ¼lewg dSfYl;e lewg ¼lewg dSfYl;e lewg ¼lewg dSfYl;e lewg ¼lewg V ) &&&&&
dSfYl;e vk;u dSfYl;e vk;u dSfYl;e vk;u dSfYl;e vk;u dSfYl;e vk;u (Ca2+) dh vfHkfØ;k,a & dh vfHkfØ;k,a & dh vfHkfØ;k,a & dh vfHkfØ;k,a & dh vfHkfØ;k,a &
1- veksfu;e dkcksZusV foy;u ds lkFk dSfY’k;e dkcksZusV dk
’osr vo{ksi izkIr gksrk gS tks ,slhfVd vEy] ruq vEy vkSj
dkcksZfud vEy ;qDr ty esa foys; gSA

CaCl
2
 + (NH

4
)
2
CO

3
 →  CaCO

3
 + 2NH

4
Cl

CaCO
3
+2CH

3
COOH →  Ca(CH

3
COO)

2
+CO

2
+ H

2
O

CaCO
3
 + CO

2
 + H

2
O →  Ca(HCO

3
)
2

2- veksfu;e vkWDlsysV foy;u ds lkFk dSfY’k;e vkWDlsysV
(CaC

2
O

4
) dk 'osr vo{ksi izkIr gksrk gSA

Ca(CH
3
COO)

2 
+ (NH

4
)
2
C

2
O

4 
→

                                  CaC
2
O

4
 + 2CH

3
COONH

4

uksV %uksV %uksV %uksV %uksV % bl lewg ds ijh{k.k esa lewg vfHkdeZd Mkyus ls igys
foy;u {kkjdh; gksuk pkfg,A

eSXuhf’k;e lewg ¼lewg eSXuhf’k;e lewg ¼lewg eSXuhf’k;e lewg ¼lewg eSXuhf’k;e lewg ¼lewg eSXuhf’k;e lewg ¼lewg VI½ &½ &½ &½ &½ &
eSXuhf’k;e vk;u eSXuhf’k;e vk;u eSXuhf’k;e vk;u eSXuhf’k;e vk;u eSXuhf’k;e vk;u (Mg2+ ) dh vfHkfØ;k,a & dh vfHkfØ;k,a & dh vfHkfØ;k,a & dh vfHkfØ;k,a & dh vfHkfØ;k,a &

1- MkblksfM;e gkbMªkstu QkWLQsV foy;u ds lkFk
veksfu;e gkbMªkWDlkbM (NH

4
OH) dh mifLFkfr esa eSXuhf’k;e

veksfu;e QkWLQsV dk ’osr vo{ksi izkIr gksrk gSA foy;u ds
vfr lar̀Ir gks tkus dh izòfÙk ds dkj.k ruq foy;u esa vo{ksi.k
/khjs&/khjs gksrk gSA
MgCl

2
+Na

2
HPO

4
+NH

4
OH → Mg(NH

4
)PO

4
+2NaCl+H

2
O

2- eSXuhf’k;e vk;u ds ruq {kkjdh; foy;u eas VkbVu ;Syks
vfHkdeZd ¼,d jatd gS½ feykus ij xgjk yky foy;u ;k
vo{ksi izkIr gksrk gSA
3- 'kq"d ijh{k.k &'kq"d ijh{k.k &'kq"d ijh{k.k &'kq"d ijh{k.k &'kq"d ijh{k.k & pkjdksy&dksckYV ukbVªsV ijh{k.k esa
xqykch vo{ksi curk gSaA

MgO + CoO →  CoO.MgO

uksV &uksV &uksV &uksV &uksV & v?kqyu’khy vkSj ck/kkdkjh ewyd ugha fn, tk;sa rFkk
,d lewg ds nks /kuk;u ,oa nks _.kk;u lkFk ugha fn;s tk;saA

19-3 lk/kkj.k moZjdksa esa _.kk;u ,oa /kuk;u dh igpku 19-3 lk/kkj.k moZjdksa esa _.kk;u ,oa /kuk;u dh igpku 19-3 lk/kkj.k moZjdksa esa _.kk;u ,oa /kuk;u dh igpku 19-3 lk/kkj.k moZjdksa esa _.kk;u ,oa /kuk;u dh igpku 19-3 lk/kkj.k moZjdksa esa _.kk;u ,oa /kuk;u dh igpku (Identification of Cations and Anions in

Fertilizer) &&&&&

moZjd fofHkUu /kuk;uksa ,oa _.kk;uksa ls feydj cus gksrs gSaA bu moZjdksa dks e`nk eas feykus ij ;s vius /kuk;u ,oa
_.kk;u esa eqDr gksrs gSaA dqN /kuk;uksa ,oa _.kk;uksa dks ikS/ks lh/ks xzg.k djrs gSa ysfdu dqN ij fofHkUu lw{e thoksa dh fØ;k
}kjk ikS/kksa dk miyC/k :i (Available Form) curk gSaA vr% mudh igpku djuk vko’;d gSA
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;gka moZjdksa ds mu /kuk;uksa ,oa _.kk;uksa dh igpku nh tk jgh gSa ftudk iz;ksx’kkyk esa vklkuh ls fo’ys"k.k fd;k
tk ldrk gSA mnkj.kkFkZ &

Ø-la-Ø-la-Ø-la-Ø-la-Ø-la- moZjd dk ukemoZjd dk ukemoZjd dk ukemoZjd dk ukemoZjd dk uke lw=lw=lw=lw=lw= /kuk;u/kuk;u/kuk;u/kuk;u/kuk;u _.kk;u_.kk;u_.kk;u_.kk;u_.kk;u

1- veksfu;e lYQsV (NH
4
)
2
SO

4
NH

4
+ SO

4
2-

2- veksfu;e DyksjkbM NH
4
Cl NH

4
+ Cl–

3- veksfu;e MkbgkbMªkstu QkWLQsV NH
4
H

2
PO

4
NH

4
+ H

2
PO

4
–

4- Mkb veksfu;e gkbMªkstu QkWLQsV (NH
4
)
2
HPO

4
NH

4
+ HPO

4
2–

5- lksfM;e ukbVªsV NaNO
3

Na+ NO
3
–

6- dSfYl;e ukbVªsV Ca(NO
3
)
2

Ca2+ NO
3
–

7- iksVSf’k;e ukbVªsV KNO
3

K+ NO
3
–

8- veksfu;e ukbVªsV NH
4
NO

3
NH

4
+ NO

3
–

9- dSfYl;e dkcksZusV] veksfu;e ukbVªsV NH
4
NO

3
 + CaCO

3
NH

4
+ o Ca2+ NO

3
–  o CO

3
2–

10- veksfu;e lYQsV] ukbVªsV (NH
4
)
2
SO

4
 + NH

4
NO

3
NH

4
+ NO

3
–  o  SO

4
2–

11- flaxy lqij QkWLQsV Ca(H
2
PO

4
)

2
Ca2+ H

2
PO

4
–

12- iksVSf’k;e DyksjkbM KCl K+ Cl–

13- iksVSf’k;e lYQsV K
2
SO

4
K+ SO

4
2–

14- iksVSf’k;e dkcksZusV K
2
CO

3
K+ CO

3
2–

mi;qZDr lj.kh dk v/;;u djus  ij irk pyrk gS fd moZjdks esa mifLFkr _.kk;uksa ,oa /kuk;uksa dks fuEukuqlkj

oxhZd`r fd;k tk ldrk gS &

vk ;u

_ . kk ;u / ku k; u

r uq l ewg
dk c k sZu sVCO3

2–  
l kU nz l ewg

D yksj k b M
u kb V ªs V

Cl

NO

 
  3

–

–

v f H kd eZd

H PO
_   

2 4 4, HPO
_

Q kW LQ sV
l YQ sVSO 4

2–

NH

Na

Ca

K

4

+

+

++

+

 veksfu;e

  lksfM;e

dSfY”k;e

iksVsf”k;e

 

  

dSfYl;e
ikVSf'k;e
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izkjfEHkd ijh{k.k ¼ruq lewg½izkjfEHkd ijh{k.k ¼ruq lewg½izkjfEHkd ijh{k.k ¼ruq lewg½izkjfEHkd ijh{k.k ¼ruq lewg½izkjfEHkd ijh{k.k ¼ruq lewg½
¼i½ ,d ij[kuyh esa moZjd dk FkksM+k lk pw.kZ ysdj rsth ls >kx ds lkFk 2–

3CO  gks  ldrk gSaA
mlesa ruq H

2
SO

4
 Mkfy;sA vko’;d gks rks jaxghu] xa/kghu

/khjs&/khjs xeZ dhft, xSl fudyrh gSaA
fu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.k

¼ii½ mRiUu xSl dks pwus ds ikuh esa  izokfgr djus ijA nwf/k;k gks tkrk gSA

2–

3CO

 fuf’pr gSA

¼iii½ xSl dks vf/kd nsj rd pwus  ds  ikuh esa nwf/k;k jax xk;c gks tkrk gSA

2–

3CO

 fuf’pr gSA
izokfgr djus ijA

izkjfEHkd ijh{k.k ¼lkUnz lewg½izkjfEHkd ijh{k.k ¼lkUnz lewg½izkjfEHkd ijh{k.k ¼lkUnz lewg½izkjfEHkd ijh{k.k ¼lkUnz lewg½izkjfEHkd ijh{k.k ¼lkUnz lewg½
¼i½ ,d ij[kuyh esa moZjd dk FkksM+k lk pw.kZ ysdj jaxghu] /kwez;qDr] rhoz xa/k okyh Cl– gks ldrk gSaA

mlesa lkUnz H
2
SO

4 
Mkfy;sA vko’;d gks rks xSl fudyrh gSaA

xeZ dhft;sA
fu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.k

¼ii½ ij[kuyh ds eqag ij xSl fudyrs le; 'osr /kwez curs gSaA Cl– fuf’pr gSA
NH

4
OH ls Hkhxh NM+ ykus ijA

¼iii½ ¼v½ moZjd dk pw.kZ $ ruq HNO
3
 + AgNO

3
ngh tSlk 'osr vo{ksi curk gSaA Cl–  fuf’pr gSA

    dk foy;u feykus ijA
¼c½ vo{ksi esa NH

4
OH dk foy;u rFkk vo{ksi iw.kZr;k ?kqy tkrk gS rFkk Cl–  fuf’pr gSA

     HNO
3 
Mkyus  ijA HNO

3
 ls okil vo{ksi vkrk gSaA

¼iv½ Øksekby DyksjkbM ijh{k.k djus ijA yky jax ds ok"i fudyrs gSaA Cl– fuf’pr gSA

izkjfEHkd ijh{k.kizkjfEHkd ijh{k.kizkjfEHkd ijh{k.kizkjfEHkd ijh{k.kizkjfEHkd ijh{k.k
¼i½ ,d ij[kuyh esa moZjd dk FkksM+k lk pw.kZ ysdj Hkwjs jax ds /kwez fudyrs gSaA

–

3NO

 gks ldrk gSaA
mlesa lkUnz H

2
SO

4 
Mkydj xeZ djus  ijA

fu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.k
¼ii½ mDr ij[kuyh ds foy;u esa rkacs dh Nhyu xgjs Hkwjs jax ds vf/kd

–

3NO

 fuf’pr gSA
Mkydj xeZ djus ijA /kwez fudyrs gSaA

¼iii½ oy; ijh{k.k (Ring Test)&  moZjd ds pw.kZ dk nksuksa nzo ds feyus dh

–

3NO

 fuf’pr gSA
tyh; foy;u $ rktk cuk gqvk FeSO

4
 dk lrg ij dkys Hkwjs jax

foy;u  Mkydj ij[kuyh dh nhokj ds lgkjs dk NYyk curk gSaA
/khjs&/khjs lkUnz H

2
SO

4 
dks cwan&cwan dj Mkyus ijA

ç;ksx &ç;ksx &ç;ksx &ç;ksx &ç;ksx &
mÌs’; &mÌs’; &mÌs’; &mÌs’; &mÌs’; & fn, x, moZjd esa mifLFkr ,d _.kk;u ,oa /kuk;u dh igpku djukA fn, x, moZjd esa mifLFkr ,d _.kk;u ,oa /kuk;u dh igpku djukA fn, x, moZjd esa mifLFkr ,d _.kk;u ,oa /kuk;u dh igpku djukA fn, x, moZjd esa mifLFkr ,d _.kk;u ,oa /kuk;u dh igpku djukA fn, x, moZjd esa mifLFkr ,d _.kk;u ,oa /kuk;u dh igpku djukA
¼1½¼1½¼1½¼1½¼1½ vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh &vko’;d lkexzh &

¼v½ midj.k &
¼d½ ij[kuyhA ¼[k½ ij[kuyh LVS.MA ¼x½ ij[kuyh gksYMjA

¼c½ fofHkUu vfHkdeZd
¼2½¼2½¼2½¼2½¼2½ izs{k.k lkj.kh &izs{k.k lkj.kh &izs{k.k lkj.kh &izs{k.k lkj.kh &izs{k.k lkj.kh &

_.kk;uksa dh igpku djuk &_.kk;uksa dh igpku djuk &_.kk;uksa dh igpku djuk &_.kk;uksa dh igpku djuk &_.kk;uksa dh igpku djuk &
Ø-la-Ø-la-Ø-la-Ø-la-Ø-la- ç;k sxç;k sxç;k sxç;k sxç;k sx iz s{k.kiz s{k.kiz s{k.kiz s{k.kiz s{k.k fu"d"k Zfu"d"k Zfu"d"k Zfu"d"k Zfu"d"k Z
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izkjfEHkd ijh{k.k ¼vfHkdeZd lewg½izkjfEHkd ijh{k.k ¼vfHkdeZd lewg½izkjfEHkd ijh{k.k ¼vfHkdeZd lewg½izkjfEHkd ijh{k.k ¼vfHkdeZd lewg½izkjfEHkd ijh{k.k ¼vfHkdeZd lewg½
¼i½ moZjd ds pw.kZ dk tyh; foy;u $ dqN cwansa ruq ngh tSlk 'osr vo{ksi vkrk gSaA SO

4
2– gks ldrk gSaA

HNO
3 
feykdj FkksM+h lh ek=k BaCl

2
 dk foy;u

feykus ijA
fu’Pk;kRed ijh{k.k &fu’Pk;kRed ijh{k.k &fu’Pk;kRed ijh{k.k &fu’Pk;kRed ijh{k.k &fu’Pk;kRed ijh{k.k &
vo{ksi ds nks Hkkx djsa&

¼ii½ ¼v½ ,d Hkkx esa lkUnz HNO
3
 feykdj mckyus ijA vo{ksi vfoys; jgrk gSaA SO

4
2– fuf’pr gSA

¼c½ nwljs Hkkx esa lkUnz HCl feykdj mckyus ijA vo{ksi vfoys; jgrk gSA SO
4
2– fuf’pr gSA

fu’p;kRed ijh{k.k %&fu’p;kRed ijh{k.k %&fu’p;kRed ijh{k.k %&fu’p;kRed ijh{k.k %&fu’p;kRed ijh{k.k %&
¼i½ moZjd dk pw.kZ $ 2 mL lkUnz HNO

3
ihys jax dk vo{ksi curk gSA PO

4
3– fuf’pr gSA

vEy $ 2 mL veksfu;e eksfyCMsV dk foy;u
feykdj xeZ djus ijA

¼ii½ ij[kuyh esa moZjd dk pw.kZ $ 10 mL vklqr ihys jax dk vos{ki curk gSaA
ty Mkydj fgyk;saA blesa ls 2 mL

Nfur ysdj  $ 1 mL dk ?kksy MkyasA
¼iii½ vo{ksi esa ruq Mkyus ij vo{ksi ?kqy tkrk gS ;k PO

4
3-  fuf’pr gSA

nwf/k;k ?kksy curk gSaA ¼SSP ds QkWLQsV
 fuf”pr gS½

/kuk;uksa dh igpku djuk/kuk;uksa dh igpku djuk/kuk;uksa dh igpku djuk/kuk;uksa dh igpku djuk/kuk;uksa dh igpku djuk
Ø-la-Ø-la-Ø-la-Ø-la-Ø-la- ç;k sxç;k sxç;k sxç;k sxç;k sx çs{k.kç s{k.kç s{k.kç s{k.kç s{k.k fu"d"k Zfu"d"k Zfu"d"k Zfu"d"k Zfu"d"k Z

gFk syh ijh{k.kgFksyh ijh{k.kgFksyh ijh{k.kgFksyh ijh{k.kgFksyh ijh{k.k
¼i½ moZjd dk FkksM+k lk pw.kZ $ [kkus  dk pwuk veksfu;k dh xa/k vkrh gSaA NH

4
+ gks ldrk gSA

feykdj gFksyh ij jxM+dj lwa?kus ijA
çkjfEHkd ijh{k.kçkjfEHkd ijh{k.kçkjfEHkd ijh{k.kçkjfEHkd ijh{k.kçkjfEHkd ijh{k.k

¼ii½ ij[kuyh esa yxHkx 1 g  moZjd dk pw.kZ veksfu;k dh xa/k vkrh gSA NH
4
+  fuf’pr gSaA

ysa rFkk blesa yxHkx 2 mL 40%

NaOH dk ?kksy Mkydj lwa?kus ijA

fu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.k
¼iii½ ij[kuyh ds eqag ij xSl fudyrs le; yky yky fyVel i= uhyk NH

4
+  fuf’pr gSA

fyVel i= ykus ijA gks tkrk gSA
¼iv½ xSl dks uSlyj vfHkdeZd esa izokfgr djus ijA Hkwjk vo{ksi vkrk gSA NH

4
+  fuf’pr gSA

fu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.k
¼i½ ij[kuyh esa yxHkx 1 g moZjd dk pw.kZ ihyk vo{ksi vkrk gSA K+  fuf’pr gSA

ysdj mlesa yxHkx 10 mL vklqr ty feyk;saA
bls vPNh rjg fgykdj NkusaA nwljh ij[kuyh
esa 2 mL Nfur ysdj mlesa dqN ek=k dksckYV
ukbVªsV vfHkdeZd dh Mkyus ijA

¼ii½ mi;qZDr fcUnw ¼i½ essa ls  ij[kuyh esa yxHkx 1 mL ihyk vo{ksi vkrk gSA K+  fuf’pr gSA
Nfur ysdj blesa 2 mL QkesZfYMgkbM ¼40%½
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Mkydj dqN feuV j[k nsa rFkk bls mnklhu djus
gsrq NaOH dk ?kksy rc rd Mkysa tc rd fd
foy;u dk jax ihyk u gks tk;sA vc blesa yxHkx
1 mL dksckYV ukbVªsV vfHkdeZd Mkyus ijA

fu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.k
¼i½ ij[kuyh esa yxHkx 2 g moZjd dk pw.kZ ysdj ij[kuyh ds isans rFkk Na+  fuf’pr gSA

mlesa yxHkx 5 mL vklqr ty feyk;saA lrg ij 'osr fØLVyh;
bls vPNh rjg fgykdj NkusaA 1 mL Nfur vo{ksi te tkrk gSA
ij[kuyh esa ysdj blesa iksVsf’k;e ik;jks,UVheksusV
Mkydj vPNh rjg fgyk;sa rFkk dqN feuV ds
fy, bls fLFkj j[k nsaA

çkjfEHkd ijh{k.kçkjfEHkd ijh{k.kçkjfEHkd ijh{k.kçkjfEHkd ijh{k.kçkjfEHkd ijh{k.k
¼i½ moZjd dk foy;u + NH

4
Cl feykdj xeZ djsa 'osr vo{ksi vkrk gSA Ca2+  mifLFkr gSA

rFkk B.Mk gksus ij NH
4
OH vkf/kD; esa feykdj

xeZ djsaA blesa veksfu;e dkcksZusV dk foy;u
vo{ksi.k iw.kZ gksus ij feyk;sA
fu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.kfu’p;kRed ijh{k.k

¼ii½ vo{ksi dks xeZ ty ls /kksdj ruq CH
3
COOH

esa ?kksydj nks Hkkxksa esa ckaV ysaA
¼v½ foy;u esa veksfu;e vkWDtysV feykdj xeZ djus ijA 'osr vo{ksi vkrk gSA Ca2+  fuf’pr gSA
¼c½ foy;u esa ruq H

2
SO

4
 + KMnO

4
 dk foy;u xqykch cSaxuh jax vkrk gSaA Ca2+  fuf’pr gSA

feykdj xeZ djus ijA
¼l½ 'osr vo{ksi ls Tokyk ijh{k.k djus ijaA bZaV tSlk yky jax vkrk gSaA Ca2+  fuf’pr gSA

¼3½ ifj.kke¼3½ ifj.kke¼3½ ifj.kke¼3½ ifj.kke¼3½ ifj.kke

fn, x, moZjd ds uewus la- ------------------------------------------ esa ,d _.kk;u rFkk ,d /kuk;u fuEufyf[kr gS &

_.kk;u ------------------------------------------------------- /kuk;u-------------------------------------------------------

¼4½ lko/kkfu;kW¼4½ lko/kkfu;kW¼4½ lko/kkfu;kW¼4½ lko/kkfu;kW¼4½ lko/kkfu;kW

1- veksfu;eveksfu;eveksfu;eveksfu;eveksfu;e vk;u dks xeZ djds gVk;k tk ldrk gSA

2- midj.k] vfHkdeZd ,oa vklqr ty fdlh çdkj ls çnwf"kr u gksaA

uksV %uksV %uksV %uksV %uksV % ewydksa ds vU; ijh{k.k ç;ksx’kkyk esa miyC/k vfHkdeZdksa ds vk/kkj ij fd;s tk ldrs gSaA


