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ç;¨x&1
e`nk ijh{k.k gsrq uewuk ysuk ¼Sampling for Soil 

testing½ %

e`nk & ̂^i`Foh dh og mijh lrg tks ikS/ks dks vko';d 
iks"kd rRo iznku djrh gS rFkk tM+ks dks lgkjk nsrh gS e`nk 
dgykrh gSA^^

e`nk uewuk& fdlh Hkh [ksr dh e`nk HkkSfrd] jklk;fud] 
tSfod ,oa [kfuftd xq.kksa dh n`f"V ls le:Ik ugh gksrh gSA 
e`nk ijh{k.k gsrq [ksr esa ls vyx&vyx txg ls uewus ysrs gS 
tks lkjs [ksr dk okLrfod izfrfuf/kRo djrs g¨aA 

e`nk ijh{k.k ds mn~ns'; &

1- e`nk esa mifLFkr miyC/k iks"kd rRoksa dh lgh ek=k Kkr 
djukA 

2- ijh{k.k ds vk/kkj ij Qly gsrq vko';d moZjdksa dh 
ek=k dk lgh fu/kkZj.k djukA 

3- fofHkUu {ks=ksa dk e`nk moZjrk ekufp= rS;kj djukA

4- e`nk dk ih-,p- eku Kkr dj vEyh;rk ,oa {kkjh;rk 
dk irk djukA 

5- leL;kxzLr e`nkvksa gsrq e`nk lq/kkjdksa dh ek=k dk 
fu/kkZj.k djukA 

midj.k ,oa lkexzh &

¼1½ [kqjih   ¼2½ QkoM+k 

¼3½ cjek ¼Auger½  ¼4½ iSekuk 

¼5½ rxkjh    ¼6½ ydM+h dh [kjy ,o ewly

d`f"k jlk;u izk;ksfxd
(Agriculture Chemistry - Practical)

¼7½ Nyuh ¼2 fe-eh-½  

¼8½ ikSfyFkhu ,oa diM+s dh FkSfy;k¡ 

¼9½ xÙks ds fMCcs 

e`nk uewuk ,df=r djuk

¼v½ lk/kkj.k {ks= ds uewus&

¼1½ mn~ns'; rFkk [ksr dh fLFkfr dks /;ku esa j[kdj 
mi;qDr midj.kksa ls e`nk uewuk ysosA 

¼2½ mijksDr fp= 1 ds vuqlkj [ksr dks leku :Ik ls 10 ls 
20 LFkkuksa ls e`nk uewuk ysosA 

fp=&1-1 e`nk dh lrg ls mi uewus izR;sd [ksr ls de 
ls de 10 ls 20 LFkku¨a ls ,df=r djus pkfg;s

¼3½ fu/kkZfjr LFkkuksa ls [kqjih dh lgk;rk ls ^^V^^ vkdkj 
ds x<~<s ls bl rjg dkVs dh x<~<s ds ry rd dk ,d 
lk Hkkx nhokj ds lkFk&lkFk e`nk vk tk;sA bls LoPN 
rxkjh esa ,df=r dj ysaA bl izdkj lHkh LFkkuksa ls e`nk 
uewuk ysosaA 

¼4½ ,df=r lHkh e`nk uewuksa dh e`nk dks ,df=r dj ,d 
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<sj cuk;s rFkk mlds pkj fgLls fp=kuqlkj ¼fp=&2½ 
djs A fQj blesa vkeus lkeus dk <sj gVkdj 'ks"k dk 
,d <sj cuk;sa rFkk mlds Hkh pkj fgLls djds vkeus 
lkeus dk fgLlk gVkdj ,d <sj cukos ;g fØ;k rc 
rd djsa tc rd fd vUr esa vk/kk fdyksxzke e`nk jg 
tk;sA 

fp=&1-2

vfUre vk/kk fdyksxzke uewus d¨ e`nk dh FkSfy;ksa esa 
Hkjdj ml ij ,d yscy yxk nsA yscy ij d`"kd dk uke] 
irk] [ksr dh fLFkfr] [ksr dk uEcj] uewus dh xgjkbZ] uewuk 
,df=r djus dh frfFk vkfn lwpuk,sa rhu izfr;ksa esa rS;kj dj 
nks izfr;k¡ FkSyh ds vUnj j[ks rFkk rhljh izfr FkSyh ds lkFk 
ckgj cka/k nhft,A 

¼c½ Ålj e`nk lq/kkj gsrq e`nk uewuk ysuk& 

bl mn~ns'; ds fy, uewus vizSy ;k ebZ esa ysuk pkfg;s 
D;ksafd bu e`nkvksa esa /kku dh Qly igys ysuh gksrh gSA xsagwW 
mxkus okys {ks=ksa esa uewus ekpZ&vçsy esa ysus pkfg;sA bl le; 
yo.k e`nk dh Åijh lrg ij ,df=r gks tkrs gSaA 

o"kkZ ds rqjUr ckn uewus ugÈ ysus pkfg;s D;ksafd o"kkZ esa 
foys; yo.k uhps dh lrgksa esa pys tkrs gSaA tgk¡ rd lEHko 
gks] uewuk ,sls LFkku ls fy;k tkos tks yo.k izHkkfor lEiw.kZ 
{ks= dk izrhd gksA lk/kkj.kr;k Ålj Hkwfe ds funku gsrq vkWxj 
;k 90 ls-eh- xgjk xM~<k [kksndj e`nk uewuk fy;k tkrk gSA 
;fn x<~Mk [kksndj e`nk uewuk ysuk gS rks fuEu fof/k ds 
vuqlkj uewuk ,df=r djrs gS &

¼1½ x<Ms dh ,d rjQ dh nhokj dks lery djds 15] 30] 
60 rFkk 90 ls-eh- dh xgjkbZ rd fu'kku yxk nsrs gSA 

¼2½ ,d NksVh ckYVh 15 ls-eh- ds fu'kku ds uhps yxkdj 
mlesa e`nk lrg ls bl fu'kku rd ¼15 ls-eh- xgjkbZ½] 
1-5&2 ls-eh- eksVh ijrs dkVdj ,df=r djrs gSA bl 
feV~Vh dks lkQ diM+s dh FkSyh esa ,df=r djds ysfcy 
ij 0&15 ls-eh- fy[kdj FkSyh esa Mky nsrs gSaA

¼3½ blh izdkj fuEu lrgksa 15&30] 30&60 rFkk 60&90 ls-
eh-  dh xgjkb;ksa ls vk/kk&vk/kk fdyksxzke e`nk 
,df=r djrs gS vkSj mls vyx&vyx FkSfy;ksa esa 
,df=r dj ysrs gSA 

¼4½ i`"B iiM+h ¼Surface crust½ dk Hkh vyx ls uewuk 
,df=r djrs gSA 

¼5½ izR;sd FkSyh esa ysfcy ftl ij e`nk dh xgjkbZ] d`"kd 
dk uke] ty&Lrj ¼Water lable½ flapkbZ dk lz¨r 
vkfn lwpuk;sa fy[kh gksrh gSa] Mky nsrs gSaA nwljk ySfcy 
FkSyh ds ckgj ck¡/k nsrs gSaAA

¼l½ cxhpk yxkus gsrq e`nk uewuk ,df=r djus dh 
fof/k &

Qynkj o`{kksa dh vPNh Qly vc e`nk ds 
HkkSfrd&jklk;fud xq.kksa rFkk moZjrk Lrj ij fuHkZj gksrh gSA 
blfy;s cxhpk yxkus ls igys e`nk ijh{k.k vko';d gksrk gSA 
buds fy;s e`nk uewuk fuEu izdkj ,df=r djrs gSA 

¼1½ ,d xM~<k 1-80 ehVj xgjk [kksndj bldh ,d nhoky 
dks lery cuk ysrs gS vkSj bl ij 15] 30] 60] 90] 120] 
150 vkSj 180 ls-eh-  xgjkb;ksa ij fu'kku yxk ysrs gSaA

¼2½ yo.kh; e`nk ls uewuk ,df=r djus dh fof/k dh rjg 
0&15] 15&30] 30&60] 60&90] 90&120] 120&150 
rFkk 150&180 ls-eh- xgjkb;¨a ls vyx&vyx uewus 
,df=r dj ysrs gSaA

¼3½ ;fn dksbZ dBksj ijr xM<s esa mifLFkr gS rks blesa ls 
vyx uewuk ,df=r djrs gS vkSj bldh xgjkbZ rFkk 
eksVkbZ fy[k ysrs gSaA

¼4½ izR;sd xgjkbZ ds e`nk uewus dks vyx&vyx FkSyh esa 
Hkj ysrs gSaA

¼5½ izR;sd FkSyh esa ,d ysfcy yxk ysrs gSa] ftl ij lrg 
dh xgjkbZ] d`"kd dk uke] xk¡o dk uke] [ksr la[;k 
vkfn lwpuk;sa fy[k nsrs gSaA

e`nk uewuk ,df=r djus esa lko/kkfu;k¡ &

¼1½ [ksr ds dksus] esM+] moZjd ds <s+j] o`{kksa rFkk edkuksa ds 
utnhd ls e`nk uewuk u ysaA 

¼2½ [kM+h Qly esa uewuk u ysaA

¼3½ uewuk ,df=r djus esa lkQ midj.k ,oa Fksfy;ksa dk 
iz;ksx djsaA 

¼4½ o"kkZ _rq esa uewuk ,df=r u djsaA

¼5½ e`nk uewus dh ek=k vk/kk fdyks ls de u gksA
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¼6½ Qly cqokbZ ds 20&30 fnu iwoZ uewuk ysa rkfd 
fo'ys"k.k ds ifj.kke cqokbZ ls igys izkIr gks ldsaA 

¼7½ Qy cxhpksa ,oa leL;k xzLr e`nkvksa dk uewuk fof'k"B 
fof/k ls ysaA

iz;ksx'kkyk esa e`nk uewuk rS;kj djuk & 

[ksr esa e`nk uewuk ,df=r djuk dqy dk;Z dk vk/kk 
dke gSA de ls de 50% dk;Z iz;ksx'kkyk ;k uewuk rS;kj 
djus ds dejs esa gksrk gSA fo'ys"k.k gsrq yk;s x;s e`nk uewus dks 
iz;ksx'kkyk esa lq[kk;k] dwVk rFkk Nkuk tkrk gSA 

lq[kkuk ¼Drying½& xhys e`nk uewus dks iz;ksx'kkyk esa 
ugh j[k ldrs D;ksafd dqN vk;Ul dh jklk;fud izd`fr rFkk 
dkcZfud inkFkZ dh ek=k esa ifjorZu gks tkrk gSA 

uewus izk;% Nk;k esa lq[kk;s tkrs gSaA dqN fuf'pr 
fu/kkZj.kksa tSls ukbVªsV ukbVªkstu] fofues; i¨Vsf'k;e rFkk 
ve¨fudy ukbVª¨tu vEy fuLlkj ¼Acid extractable½ 
QkLQ¨jl rFkk QSjl vk;ju ds fy;s rkts uewus [ksr ls fy;s 
tkrs gSa vkSj mUgsa lq[kk;k ugÈ tkrk gSA 

Nkuuk ¼Sieving½& e`nk ds ue uewu¨a dks lq[kkus ls 
igys cM+s&cM+s <syksa dks gkFk ls jxM+ dj rksM+ ysrs gSaA ;g 
izØe Hkkjh e`nkvksa esa vf/kd ykHkizn gksrk gSA mi;qDr ue 
voLFkk esa feV~Vh 2mm Nyuh ls Nkuh tk ldrh gSA ;fn 
dadM+ks dh ek=k ¼2mm ls cM+s½ vf/kd gS rks fuf'pr 
izfr'krrk Kkr dj ysrs gSaA

dwVuk ¼Grinding½& lq[kkus ds ckn e`nk uewus dks 
ydM+h ds gFkkSMs+ ls /khjs&/khjs dwVdj eghu dj ysrs gS ftlls 
d.k vyx&vyx gks tk,aA dadM rFkk izkFkfed jsr d.kksa dks 
ugh dwVuk pkfg;sA Hkkjh e`nkvksa dks iw.kZ :Ik ls ok;q 'kq"d djus 
ls igys gh 2mm Nyuh ls Nku ysuk pkfg;sA 

laxzg djuk ¼Storing½& bu e`nk uewukas dks ikWyhfFku 
ds FkSyksa] diM+s dh FkSfy;¨a ;k dk¡p dh cksryksa esa Hkj ysrs gSaA 
bl ij d`"kd dk uke] uewuk] la[;k] fnukad rFkk vU; 
vko';d lwpuk;s fy[kdj fo'ys"k.k ds fy;s j[k nsrs gSaA

e`nk dk lar`Ir vdZ rS;kj djuk ¼Preparation of 

Saturated extract of soil½ % 

e`nk uewus dks fdlh ik= esa ysdj mlesa ;fn vklqr ty 
feykdj e`nk lar`Ir isLV ¼Soil Saturation paste½ cuk;k 
tk;s rks isLV esa foLr`r ja/kz dk ikuh Hkh e`nk esa lekxr jgrk 
gSA e`nk lar`Ir ls fuokZr iEi (Vaccum Pump) ds ek/;e ls 
fu"d"kZ@fuLlkj.k ¼extract½ fudkyk tk ldrk gSA 

bl fuLlkj.k ls jklk;fud fo'ys"k.k }kjk e`nk ds ckjs 

esa dbZ t:jh tkudkjh izkIr dh tk ldrh gSaA

lk/kkj.k ijh{k.k gsrq e`nk uewus ds Hkkj dk nqxuk vklqr 
ty Mkydj 30 feuV rd vPNh rjg dkap dh NM+ ls 
fgykdj e`nk ty fuyEcu rS;kj fd;k tkrk gSA ty fuyEcu 
ds ek/;e ls e`nk ih-,p- (pH) ,oa foèkqr pkydrk (EC) Kkr 
dh tkrh gSA 

1- midj.k ,oa lkexzh &

 ¼1½ rS;kj e`nk uewuk 

 ¼2½ 500 fe-yh- {kerk okys chdj 

 ¼3½ LVsuysl LVhy Lispqyk

 ¼4½ fuokZr iEi ,lsEcyh

 ¼5½ cqduj Quy ¼Buchner funnel½

 ¼6½ fQYVfjax ¶ykLd 

 ¼7½ okVesu fQYVj isij la[;k &44

 ¼8½ lar`Ir vdZ dks ,df=r djus gsrq 50 fe-yh- {kerk 
dh <Ddunkj IykfLVd dh NksVh cksrysaA 

fof/k & 

¼v½  e`nk lar`r isLV rS;kj djuk & 

 ¼1½ 200 xzke 'kq"d e`nk uewus dks 500 fe-yh- {kerk 
okys chdj ;k iksjlkZsfyu fM'k esa ysaA 

 ¼2½ C;wjsV esa 'kwU; fcUnq rd vklqr ty Hkjdj e`nk 
uewus esa C;wjsV ls cawn&cwan dj ikuh e`nk dks fcuk 
fgyk;s Mkyrs jgs tc rd dh lkjh e`nk xhyh u 
gks tkosA 

 ¼3½ ikuh dh cwans tc rd Mkys tc rd fd e`nk lrg 
ij ikuh dh cwans pedus yx tk;s ysfdu ikuh 
Åij Hkjk gqvk fn[kkbZ u nsA 

 ¼4½ Lispqyk ls feVVh dks vPNh rjg ls feJ.k dj 
isLV rS;kj djsaA 

 ¼5½ Lispqyk ls feV~Vh u fpids bl gsrq vko';d gks 
rks dqN cwans ikuh dh vksj feyk ysA 

 ¼6½ e`nk isLV dks Lispqyk ls chp esa ls dV yxk dj 
nks Hkkxks esa foHkDr djsa vksj ns[ks ;fn isLV dh 
dVh gqbZ lrg f[kld dj Lor% gh fey jgh gks 
rks eku ysuk pkfg, fd e`nk lar`Ir voLFkk ij 
igq¡p x;h gSA 

 ¼7½ isLV dks larqyu gsrq <d dj NksM+ nsosa ;fn 
fpduh feVVh gS rks jkf= Hkj ds fy;s larqyu gsrq 
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NksM+sA fpduh e`nkvksa dk isLV cukrs le; izkjEHk 
esa /kheh xfr ls fgyk;s rFkk eksVs xBu okyh 
e`nkvksa dks izkjEHk esa rst xfr ls fgykuk pkfg,A 

 ¼8½ e`nk ds lar`Ir voLFkk ij iqu% ijh{k.k djsa fd e`nk 
Lispqyk ls fpids rks FkksM+k ikuh vkSj Mkydj 
feyk;s ysfdu Lora= ty dh ijr u vk;sA 

 ¼9½ dqy feyk;s x;s ikuh dh ek=k uksV dj ysaA 

¼c½ x.kuk &

 ¼1½ e`nk uewuk dk Hkkj ------------------- xzke

 ¼2½ e`nk isLV cukus gsrq mi;ksx vklqr ty ---------------- 
fe-yh-

lar`fIr izfr'kr = 

vklqr ty tks feyk;k x;k ¼fe-yh-½ X100

e`nk uewuk dk Hkkj ¼xzke½

¼l½ e`nk lar`Ir isLV ls fuLlkj.k fudkyuk &

 ¼1½ cqduj Quy ,oa fQYVfjax ¶ykLd dks vklqr 
ty ls /kksdj fuFkkjus ds ckn ,d nwljs ls bl 
izdkj tksM+s fd tksM+ ok;qjks/kh gks tk;sA 

 ¼2½ cqduj Quy ds ja/kzksa dks okVesu 44 fQYVj isij 
dks fjax ls bl idkj ls <+ds fd fjax dh lkbt 
cqduj Quy ds vk/kkj ds cjkcj gksA 

 ¼3½ fQYVfjax ¶ykLdksa dks fuokZr iEi ,lsEcyh ls 
jcj V~;wcksa }kjk tksM+sA

 ¼4½ fQYVj isij dh fjax dks dqN vklqr ty dh cwans 
Mky dj ue dj nsa rFkk fuokZr iEi dk fLop 
vksu djsaA 

 ¼5½ cqduj Quy esa lar`Ir e`nk isLV dks Lispqyk dh 
enn ls fQYVj isij dh ue fjax ij ,d lkFk 
MkysaA ;g izfØ;k lsV ij yxk;h x;h lHkh 
Quyksa ij ,d lkFk gksuh pkfg, ;k fQj fuokZr 
iEi dks pkyw dj ,lsEcyh ls tqM+s gq, ¶ykLd dh 
,d&,d uksty [kksyrs gq, isLV dks fQYVj isij 
fjax ij fxjk;sA 

 ¼6½ cqudj Quy ls tc vjd ¶ykLd esa Viduk cUn 
gks tk;s rc fuokZr iEi dks cUn dj nsuk pkfg,A 
fuokZr iEi dks cUn djus ds lkFk gh cqduj dks 
fQYVfjax ¶ykLd ls vyx dj nsuk pkfg,] 
vU;Fkk ¶ykLd dk vjd fuokZr iEi }kjk foijhr 
[kÈpk ¼Suction½ gks ldrk gSA 

 ¼7½ ¶ykLd esa ,df=r e`nk lar`Ir vjd dks 20 ls 50 
fe-yh- {kerk dh IykfLVd cksry esa LFkkukUrj.k 
dj <Ddu yxk,A 

 ¼8½ e`nk lar`Ir vjd ls Hkjh cksry¨a dks jklk;fud 
fo'ys"k.k gsrq fdlh BaMs LFkku ij Hk.Mkj.k djsaA 

o
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ç;¨x&2
ikuh dk pH ,oa EC Kkr djuk (Determination of 

pH and EC of Water):

fo'o esa is;ty leL;k c<+rh tk jgh gSA blds lkFk gh 
Ñf"k esa Hkh flapkbZ ty dh deh vkrh tk jgh gSA jktLFkku esa 
flapkbZ ty dh dkQh deh gS rFkk tks flapkbZ ty miyC/k gS 
mldh xq.koÙkk vPNh ugha gSA 

flapkbZ ty esa fofHkUu izdkj ds yo.k ik, tkrs gSaA bu 
yo.kksa dh ek=k ,oa izdkj ij flapkbZ ty dh xq.koÙkk fuHkZj 
djrh gSA flapkbZ ty esa gkfudkjd yo.kksa dh ek=k vf/kd 
gksus ij ,sls ty ls flapkbZ djus ls e`nk esa yo.kh;rk] 
{kkjh;rk ,oa fo"kSykiu vk tkrk gS rFkk Qlyksa dh iSnkokj Hkh 
vPNh ugha gksrh gSA blfy, is;ty dh Hkkafr flapkbZ ty dk 
mi;ksx esa ysus ls igys ijh{k.k djuk vko';d gSA

flapkbZ ty esa bldk pH ,oa EC Kkr djuk egÙoiw.kZ 
LFkku j[krk gS fdUrq bu ijh{k.kksa gsrq flapkbZ ty dk uewuk 
,df=r djuk egÙoiw.kZ gSA vr% ;gka ij flapkbZ ty ds uewus 
dSls ,df=r djsa bldh laf{kIr tkudkjh nh tk jgh gSA

flapkbZ ty ds uewus ,df=r djuk (Collection of 

Sample in Irrigation Water) -

¼1½  midj.k (Apparatus)- 

(i) ikWyhFkhu ;k ik;jsDl dkap dh cksrysaA  (ii) jLlh 
rFkk ckYVhA  (iii) ekdZj isuA  (iv) VsxA  (v) isfUlyA

¼2½ fof/k (Procedure)- 

(i)  ftl cksry esa flapkbZ dk ty dk uewuk ysuk gS mls xeZ 
ty vFkok Øksfed vEy ls vPNh rjg /kks ysuk pkfg,A 
ubZ cksry esa 1&2 fnu ikuh Hkjdj j[ksa rFkk fQj vPNh 
rjg /kksdj dke esa ysaA 

(ii)  flapkbZ ty dk uewuk V~;wcoSy ;k dw,a ls ysuk gks rks 
igys 10&15 feuV iEi pyus nsa rRi'pkr~ uewuk ysaA 
uewuk ysus okyh cksry dks uewuk ysus okys uy ls vPNh 
rjg /kksdj HkjsaA 

(iii)  rkykc] cka/k] ugj ls uewuk ysuk gks rks fdukjs ls uewuk 
u ysdj FkksM+k vkxs ls ysuk pkfg, rFkk cksry iwjh Hkjsa] 
[kkyh u j[ksaA 

(iv)  flapkbZ ty ds lEiw.kZ fo'ys"k.k djus ds fy, uewus esa 
500 fe-yh- ty vo'; ysuk pkfg,A 

(v)  [kqys dqvksa esa jLlh ckYVh ls uewuk ys jgs gksa rks ckYVh 
,oa jLlh vPNh rjg lkQ dj ysuh pkfg,A uewus ds 

ikuh ls cksry /kksdj mlesa ikuh Hkjdj cksry dks ckYVh 
esa Mqcksdj ikuh ds vUnj gh <Ddu yxk nsa rkfd ikuh 
[kjkc u gksA blls iwoZ ty ls gkFk Hkh vPNh rjg lkQ 
dj ysuk pkfg,A 

(vi)  ikuh ds uewus dks vf/kd le; rd laxzfgr djuk gks rks 
cksry Hkjdj vUr esa ikuh ds Åij 2&3 cwansa 'kq) 
VksY;wbu dh vo'; Mky nsa rkfd fdlh izdkj dh lw{e 
thok.kqvksa dh o`f) u gks ldsaA 

(vii)  ;fn ikuh esa flYV vFkok Dys ds d.k gksa rks mls 
fuFkkjdj fo'ys"k.k dj ysosa vFkok fQYVj i= ls Nku 
ysuk pkfg,A 

(viii) cksry ij yxk;k tkus okyk <Ddu Hkh cksry dh Hkkafr 
lkQ djsa rFkk uewus ds ikuh esa vPNh rjg /kksdj <Ddu 
yxk;saA 

(ix)  cksry ij <Ddu yxkus ds ckn ckgj ls iksaNdj] 
lq[kkdj ml ij yscy yxk;saA yscy ekdZj isu vFkok 
isfUly ls Vsx ij fy[kdj yxk;saA 

(x)  yscy ij fdlku dk uke] irk] dq, dk uke] uewuk ysus 
dh frfFk vkfn lwpuk,a vafdr dj nsaA 

(xi)  dqN fdlku V~;wcoSy esa igys vPNk ikuh fQj [kkjk 
ikuh vkus dks dgrs gSa rks 1&2 ?kaVs ds varjky ij ,d ls 
vf/kd uewus fy, tk ldrs gSa rFkk bl vof/k dks yscy 
ij vo'; vafdr djsaA 

(xii)  uewus dk pH ftruk 'kh?kz gks Kkr djsa rFkk uewus dk EC 
N% ekg ds vUnj rd Kkr fd;k tk ldrk gSA bl gsrq 
U;wure 100 fe-yh- ikuh dh fo'ys"k.k gsrq vko';drk 
gksrh gSA 

(xiii) fofHkUu fo'ys"k.kksa gsrq uewus ysus ds ik=] uewus dh ek=k] 
ijh{k.k dk rjhdk] uewuk laxzfgr j[kus dh le; lhek 
fHkUu&fHkUUk gksrh gSA

iz;ksx 
mÌs';& pH ehVj }kjk flapkbZ ty dk pH Kkr 

djukA

¼1½ vko';d lkexzh (Required Material)& 

 ¼v½ midj.k (Apparatus) 

   (i) pH ehVjA 

  (ii) dkap dh NM+A  

  (iii) /kksus dh cksryA 

  (iv) chdj 50 fe-yh- {kerkA 
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¼c½  vfHkdeZd (Reagents) -

(i)  mÒ;çfrj¨èkh foy;u (Buffer Solution) 4-0] 7-0 ,oa 
9-2 pH (pH ehVj ds ekudhdj.k gsrq½ A 

(ii)  vklqr tyA (iii) flapkbZ ty dk uewukA

¼2½ fl)kUr (Principle)  

pH ikuh dk og xq.k gS] ftlls mldh vEyh;rk] 
+mnklhurk rFkk  {kkjh;rk dks ekik tk ldrk gSA H  vk;Ul 

vf/kd gksus ij vEyh;rk rFkk budh deh gksus ij {kkjh;rk 
gksrh gSA 

ty dk pH Kkr djus gsrq pH ehVj dk mi;ksx fd;k 
tkrk gSA pH ehVj esa nks bysDVªkWM gksrs gSa ¼orZeku esa ,d 
la;qDr bysDVªkWM okyk pH ehVj ,oa fMftVy Hkh miyC/k gS½ 
& (i) lwpd bysDVªkWM (Indicator Electrode) (ii) lUnHkZ 
bysDVªkWM (Reference Electrode) 

tc bysDVªkWM ty esa Mqcks, tkrs gSa rks ty esa foHko 
(Potential) mRiUu gksrk gSA nksuksa byDVªkWMksa ds e/; foÒo 
(Potential) dk vUrj pH ehVj }kjk ekik tkrk gSA ftldk 
ikBÓkad uksV dj fy;k tkrk gSA

¼3½ fof/k (Procedure)- 

(i)  50 fe-yh- {kerk okys chdj esa 25 fe-yh- uewus dk 
flapkbZ ty ysaA

(ii)  pH ehVj ds nksuksa bysDVªWkMksa dks vklqr ty ls /kksdj 

(Rinse) uewus ds ty esa Mqcks;saA (,d la;qDr bysDVªkWM 
okyk gks rks ,d gh bysDVªkWM ty esa Mqcks;sa½ 

(iii)  pH ehVj dks lgh lek;ksftr dj ikBÓkad uksV djsaA 
(iv)  Kkr ikBÓkad dks ijh{k.k lkj.kh esa ;Fkk LFkku 
fy[k ysosaA

¼4½  izs{k.k (Observation)-

¼5½ ifj.kke (Result)- 

fn, x, flapkbZ ty ds uewuk la------------dk pH eku --------
gS tks-----------------------Js.kh dk gSA

¼6½ foospu (Discussion)- 
ifj.kke ds vk/kkj ij fuEu foospu lkj.kh ds vuqlkj 

Js.kh vafdr djrs gSaA 

 

 

Ø-
la-

flapkbZ ty dk uewuk 
la[;k ,oa fooj.k  

pH
 

eku  
uewus dh Js.kh 

fu"d"kZ

1-  
2-

 

/;ku nsus ;ksX; fcUnq& 

(i)  pH ehVj miyC/k u gksus ij flapkbZ ty dh 
mnklhurk] vEyh;rk rFkk {kkjh;rk fyVel  i= rFkk 
;wfuolZy bf.MdsVj }kjk Kkr dh tk ldrh gSA

(ii)  ;wfuolZy bf.MdsVj dh dqN cwans 10 fe-yh- ikuh esa 
ysdj mlds jax dk feyku bf.MdsVj dh cksry ij 
yxs pkVZ ds jax ls djrs gSa rFkk pH eku Kkr dj fy;k 
tkrk gSA

iz;ksx

mÌs';& EC ehVj }kjk flapkbZ ty dh fo|qr 
pkydrk EC Kkr djuk (Determination of Electrical     

Conductivity in Irrigation Water by EC Meter)

(1) vko';d lkexzh (Required Material)- 

 ¼v½ midj.k (Appatarus) - 

 (i)  pkydrk lsrq (EC ehVj) 

 (ii)  dkap dh NM+A 

 (iii)  /kksus dh cksryA 

 (iv)  chdj 50 fe-yh- {kerkA 

 ¼c½  vfHkdeZd (Reagents) - 

  (i)  0.02 M iksVsf'k;e DyksjkbM (KCl)  bldh 
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 ° -125 C ij EC 2.768 feyhEgkst ;k dSm gksrh gSA bls 
cukus gsrq 1-4912 xzke iksVsf'k;e DyksjkbM dks vklqr 
ty esa ?kksydj vk;ru 1 yhVj cukosa (EC ehVj ds 
ekudhdj.k esa iz;ksx gsrq) 

(2) fl)kUr (Principle) - 

fdlh ek/;e }kjk fo|qr vkos'k ds LFkkukUrj.k dk xq.k 
fo|qr pkydrk (Electrical Conductivity) dgykrk gSA 
fo|qr pkydrk izfrjks/kdrk (R) dk O;qRØekuqikfr 

&1
(Reciprocal) gksrk gSA bls O;qRØe vkse ¼vkse ½ izfroxZ 
lsUVhehVj ;kfu Egkst izfr ls-eh- vFkok Mslh lkbeu izfr 

-1ehVj (dSm ) esa O;ä djrs gSaA

-1 
    = ohm = mho ¼O;qRØe vkse½

Tky esa ?kqyu'khy yo.kksa dh ek=k vf/kd gksus ij fo|qr 
pkydrk c<+rh gSA vr% flapkbZ ty dh fo|qr pkydrk ty 

dh xq.koRrk fu/kkZj.k esa cgqr gh vko';d vfHky{k.k gSA ;g 
,d cgqr mi;ksxh ekin.M gS] ftls vklkuh ,oa 'kq)rk ls Kkr 

 -1fd;k tk ldrk gSA orZeku esa EC dh bdkbZ dSm ¼Mslh 
lkbeu izfr ehVj½ iz;qä gksrh gSA

¼3½ fof/k (Procedure)  

(i)  50 fe-yh- {kerk okys chdj esa 25 fe-yh- flapkbZ ty dk 
uewuk ysaA 

(ii)  fo|qr pkydrk lsrq ds lsy dks vklqr ty ls /kksdj 
(Rinse) lsy dks ty ds uewus esa bl izdkj Mqcks;sa fd 
ty esa fdlh izdkj dk ok;q dk cqycqyk u jgsA 

°(iii)  fo|qr pkydrk lsrq dks 25 C ij lek;ksftr dj 
-1 -1ikBÓkad uksV djsa rFkk dSm  vFkok mhos cm  esa 

ikB~;kad izs{k.k lkj.kh esa ;Fkk LFkku ij fy[ksaA

¼4½ izs{k.k  (Observation)  

¼5½ ifj.kke (Result)  
°fn, x, flapkbZ ty ds uewuk la----------- dh 25 C ij dh 

-1fo|qr pkydrk (EC)--------- dSm  gS   ,oa uewuk-------------------------
----------------Js.kh dk gSA

¼6½ foospu (Discussion)  

ifj.kke ds vk/kkj ij fuEu foospu lkj.kh ds vuqlkj 
Js.kh fu"d"kZ vafdr djsa &

lkj.kh % fo|qr pkydrk ds vk/kkj ij flapkbZ ,oa 
QlyksRiknu esa dfBukbZ Lrj &
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e`nk dk pH ,oa EC Kkr djuk (Determination of 

pH & EC of Soil):

 vEyh; rFkk yo.k izHkkfor e`nk;sa d`f"k ds fy, 
vuqi;ksxh gSa vFkok de mRiknu nsus okyh gSaA ue tyok;q 
okys {ks=ksa esa e`nk dksykbM~l ij vf/k'kksf"kr /kuk;uksa ds vf/kd 

+o"kkZ ds lkFk vi{kkyu gksus ls gkbMªkstu vk;Ul (H ) dh 
lkUnzrk c<+us ls e`nk;sa vEyh; gks tkrh gSaA bl izdkj dh 
vEyh; e`nk;sa Hkkjr esa 90 fefy;u gSDVj ds yxHkx gSA 'kq"d 
,oa v)Z 'kq"d izns'kksa esa yo.k izHkkfor e`nkvksa dh leL;k gksrh 
gSA 

Hkkjr esa 6-73 fefy;u gSDVj esa yo.kh; ,oa {kkjh; 
izHkkfor e`nk;sa gSaA jktLFkku dh dqy dk'r dk yxHkx 3-74 
yk[k gSDVj {ks= yo.k ,oa {kkjh;rk ls izHkkfor e`nkvksa dk gSA 
orZeku c<+rh tula[;k ds ncko dks /;ku esa j[kdj bl izdkj 
dh e`nkvksa dks lq/kkj dj iSnkokj ysuk vko';d gks x;k gSA 
vr% loZizFke bl izdkj dh leL;kxzLr ¼vEyh;] yo.kh; o 
{kkjh;½ e`nkvksa dh lk/kkj.k igpku djuk vko';d gSA e`nk esa 
pH ,oa EC egRoiw.kZ dkjd gS ftlds vk/kkj ij budh 
igpku vklkuh ls dh tk ldrh gSA

Á;ksx

e`nk dk pH eku Kkr djuk (Determination of Soil 

pH):

¼1½ vko';d lkexzh (Required Material)  

¼v½  midj.k (Apparatus)   

 (i) chdj 50 fe-yh- {kerkA 

 (ii) fiisV 20 fe-yh- {kerkA 

 (iii) pH ehVjA 

 (iv) ij[kuyhA 

 (v) fQYVj i=A

¼c½  vfHkdeZd (Reagents)  

 (i) fyVel i= yky o uhykA (ii) loZO;kih lwpdA 
(iii) vklqr TkyA 

¼2½ fl)kUr (Principle)  

pH e`nkvksa dk ,d ,slk vfHky{k.k gS tks ;g n'kkZrk gS 
fd e`nk mnklhu] vEyh; vFkok yo.k izHkkfor gSA

d`f"k dh n`f"V ls pH 6-5 ls 7-5 ds e/; mnklhu e`nk;sa 
ekuh tkrh gSaA pH 6-5 ls de okyh e`nk;sa vEyh; rFkk pH 7-5 
ls Åij okyh e`nk;sa yo.k izHkkfor dgykrh gSaA pH 8-5 ls 
vf/kd gksus ij {kkjh; e`nk;sa dgykrh gSaA

¼3½  fof/k (Procedure)  

vEyh; ,oa yo.k izHkkfor e`nkvksa dh pH ds vk/kkj ij 

igpku gsrq fuEufyf[kr fof/k;ka dke esa ysrs gSaa (fo|ky; dh 
iz;ksx'kkyk esa miyC/k lalk/kuksa ds vk/kkj ij fdlh ,d fof/k 
}kjk igpku dh tk ldrh gS½ & (i) fyVel i= }kjkA (ii) 

jaxekih fof/k }kjkA (iii) pH ehVj }kjkA

(i) fyVel i= }kjk& bl fof/k esa yky ,oa uhyk 
fyVel isij dke esa fy;k tkrk gSA 10 fe-yh- lar`Ir e`nk isLV 
dk fu"d"kZ vFkok e`nk ty fuyEcu ysdj mlesa fyVel i= 
Mqcksdj ns[krs gSa rFkk fyVel i= ds jax cnyus ds vk/kkj ij 
e`nk dh igpku dh tkrh gSA ;g fof/k T;knk fo'kq) ugha gSa] 
;g ljy ,oa lLrh fof/k gSA

Lkkj.kh&2-1 fyVel i= }kjk pH eku Kkr djrs 
le; jax ifjorZu
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(ii) jaxekih fof/k }kjk & jaxekih fof/k esa dqN fo'ks"k 
izdkj ds lwpdksa dk iz;ksx gksrk gSA ;g lwpd ,d fuf'pr pH 
ij viuk jax ifjofrZr dj nsrk gSA bu jaxksa dks pH 4-0 ls 11-
0 rd foLrkj lqxerk ls izkIr fd;k tk ldrk gSA jaxhu 
inkFkksZa ds bl izdkj ds lwpd dks loZO;kih lwpd (Universal 

Indicator) dgrs gSaA 

bl fof/k esa ,d ij[kuyh esa 10 fe-yh- lar`Ir e`nk isLV 
vjd vFkok e`nk ty fuyEcu ysdj mlesa 4&5 cwansa bl 
loZO;kih lwpd dh feykdj vPNh rjg fgykrs gSaA bl feJ.k 
dks dqN le; j[k nsrs gSaA bl jax dks ekud jax rkfydk 
(Standard Colour Chart) ls rqyuk djds e`nk dk pH eku 
Kkr dj ysrs gSaA ekud jax rkfydk lwpd dh cksry ij gh 
yxh gqbZ gksrh gS vFkok vyx ls Hkh vkrk gSA ;g fof/k vR;Ur 
ljy ,oa lLrh gS fdUrq blds ifj.kke vf/kd fo'oluh; ugha 
gksrs gSa D;ksafd bl fof/k }kjk Kkr pH eku esa de ls de 0-5 
pH dh =qfV jg ldrh gSA

Lkkj.kh & 2-2
loZO;kih lwpd dk pH eku ,oa oxhZdj.k

(iii) pH ehVj }kjk & bl fof/k esa lar`Ir e`nk isLV 
fu"d"kZ vFkok e`nk ty fuyEcu ¼1 % 2½ esa pH ehVj ds 
bysDVªkWM Mqcksdj pH eku Kkr djrs gSa rFkk ikBÓkad dks izs{k.k 
lkj.kh esa fy[k ysrs gSaA ;g e`nk pH eku Kkr djus dk lgh 
rjhdk gSA blls e`nk esa vEyh;rk ;k yo.kh;rk dh lgh 
igpku gksrh gSA

Lkkj.kh & 2-3
e`nk pH ds vk/kkj ij igpku

¼4½ izs{k.k (Observation)  

(i) fyVel i= dk jax ----------------------ls------------------------- gks 
tkrk gS vr% e`nk--------------------------------gSA 

vFkok

(i)  jaxekih fof/k }kjk Kkr djus ij pH eku--------------------
------------------- gS vr% e`nk--------------------------------gSA 

vFkok 

(i) ehVj }kjk lar`Ir e`nk isLV fu"d"kZ@e`nk ty 
fuyEcu dk pH eku----------------------------------------gS vr% e`nk---------------
------Js.kh dh gSA

¼5½ ifj.kke (Result)  

 fn, x, e`nk uewus dk pH ----------------------------gS tks -------------
-----------------¼vEyh;] yo.kh;] {kkjh;½ e`nk gS rFkk --------------------------
--------Js.kh dh gSA

iz;ksx

e`nk fo|qr pkydrk (EC) Kkr djuk 
(Determination of soil electrical conductivity):

fdlh ek/;e esa fo|qr&lapyu dk xq.k fo|qr pkydrk 
dgykrk gS tks fd fo|qr izfrjks/k dk O;qRØe gksrk gSA bls 

-1 dSm ¼Mslh lkbeksu izfr ehVj½ ;k Egkst izfr lseh esa O;ä 
djrs gSaA fo|qr pkydrk vfèkd g¨us dk rkRi;Z gS fd yo.kksa 
dh ek=k Hkh c<+rh gSA vr% fo|qr pkydrk ds ek/;e ls e`nk esa 
mifLFkr ?kqyu'khy yo.kksa dh ek=k dks Kkr fd;k tkrk gSA



midj.k ,oa lkexzh&

¼1½ 50 fe-yh-  {kerk okyk chdj

¼2½ 250 fe-yh- {kerk okyk chdj

¼3½ dk¡p dh NM+

¼4½ Lispqyk

¼5½ pkydrk lsrq] (Conductivity bridge)

¼6½ e`nk uewus

¼7½ vklqr ty

¼8½ fiisV 20 fe-yh- {kerk okyh 

2-  fof/k&

¼v½ lar`Ir e`nk isLV fu"d"kZ &

 ¼1½ lar`Ir e`nk isLV vdZ rS;kj djsaA 

 ¼2½ lar`Ir e`nk isLV vdZ esa pkydrk lsrq ds fMi Vkbi 
;k fiisV Vkbi pkydrk lsy dks bl rjg ls 
Mqcks;sa fd vjd esa ok;q cqycqyk u jgsA

-1 ¼3½ pkydrk lsrq ij pkydrk dks ekfi, vkSj dSm  esa 
ikB~;kad izs{k.k lkj.kh esa fyf[k,A bls ECe ls 
bafxr fd;k tkrk gSA

¼c½ e`nk ty fuyEcu &

 ¼1½ rS;kj e`nk uewus ls 10 xzke e`nk 50 fe-yh-  {kerk 
okys chdj esa ysosaA

 ¼2½ chdj esa yh xbZ e`nk esa 20 fe-yh-  vklqr ty 
feykb,A

 ¼3½ feJ.k dks dkap dh NM+ ls 30 feuV rd vPNh 
rjg fgykdj lkE;oLFkk ykus gsrq FkksM+h nsj j[k 
nhft,A

 ¼4½ e`nk ty fuyEcu dks fQYVj isij }kjk Nku ysa 
vFkok fuyEcu dks FkksM+s le; rd iM+k jgus ns 
ftlls e`nk uhps cSB tkus ij vf/kIyoh 
(Supernatent) nzo dks ijh{k.k uyh esa ysosaA
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 yo.kh; e`nkvksa esa ?kqyu'khy yo.k izpqj ek=k esa gksus ls 
fo|qr pkydrk vf/kd gksrh gSa ?kqyu'khy yo.kksa dh ek=k 
vf/kd gksus ls e`nk xq.kksa rFkk ikS/kksa dh o`f) ij gkfudkjd 
izHkko iM+rk gSA 

e`nk dk pH eku vf/kd gksus ij lksfM;e dh ek=k 
vf/kd gksrh gS tks e`nk xq.kksa dks T;knk [kjkc djrk gSA blesa 
e`nk pH 8.5 ls vf/kd vkSj dHkh&dHkh 10&11 rd igq¡p tkrh 

gSA ftlls e`nk dh lajpuk vR;Ur [kjkc gks tkrh gS vkSj 
ikni iks"k.k esa ck/kk mRié gksus ls QlyksRiknu ugha gks ikrk 
gSA ,slh e`nkvksa dks ftIle Mkydj lq/kkjk tk ldrk gSA blh 
izdkj vEyh; e`nkvksa dk pH pwuk Mkydj c<+k;k tk ldrk 
gSA

lkj.kh&2-4 
fo|qr pkydrk ds vk/kkj ij e`nkvksa dk foospu &
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 ¼5½ fMi Vkbi ;k fiisV Vkbi pkydrk lsy dh 
lgk;rk ls pkydrk lsrq ij pkydrk dks ekfi,A

-1  ¼6½ ikB~;kad dks dSm ds eku dks izs{k.k lkj.kh esa 
fyf[k,A bls ECe ls bafxr fd;k tkrk gSA

3- izs{k.k lkj.kh &

ç;¨x&3
e`nk@flapkbZ ty esa 

  - - - 
CO ,oa HCO / Cl dh mifLFkr Kkr djuk3 3

dkcksZusV ,oa ckbZdkcksZusV dk e`nk@flapkbZ ty esa 
fu/kkZj.k %

fl)kUr ¼Principle½ %& 

e`nk vdZ@flapkbZ ty esa dkcksZusV ,oa ckbZdkcksaZusV dk 
fu/kkZj.k izekf.kd vEy ls vuqekiu djus fd;k tkrk gSA bl 
vuqekiu esa nks lwpd iz;ksx djrs gaSA ;g fØ;k nks inks esa iw.kZ 
gksrh gSA izFke in esa tc fQukWYQFkWyhu lwpd dk jax xwykch 

4- ifj.kke ,oa foospu

fn, x, e`nk uewus dh fo|qrk pkydrk -----------------------------
-------gS rFkk e`nk---------------------------------------------Js.kh dh gSaA

o

ls jaxghu gks tkrk gS rks bl fcUnq ij mifLFkr dkcksZusV gh 
vk/kh ek=k dk mnklhuhdj.k ¼Neutralization½ gksdj 
ckbZdkcksZusV esa cny tkrh gSA 

f}rh; in esa vc blh nzO; esa feFkkby vkWjsUt lwpd 
Mkyrs gSa rks nzO; dk jax ihyk gks tkrk gS rFkk izekf.kd 
gkbMªksDyksfjd vEy ¼HCl½ ls vkxs fQj ls vuqekiu djus 
rFkk fØ;kUr fcUnq vkus ij ihyk jax xqykch yky ¼rose red½ 
jax esa cny tkrk gS] tks lEiw.kZ ckbdkcksZusV mnklhuhdj.k dk 
?kksrd gSA blesa gksus okyh jklk;fud izfrfØ;k;sa fuEu izdkj 
gS&

midj.k ,oa lkexzh %& 

1- ,d yhVj {kerk ds vk;ruh ¶ykLd] 2- chdj] 
3- fiisV] 4- C;wjsV] 5- ikslsZyhu fM'k] 6- vklqr ty]

3- vfHkdeZd ¼Reagents½ %& 

 ¼v½ ekud lksfM;e dkcksZusV ¼0.1N½ %& 5-3 xzke 
'kq"d lksfM;e dkcksZusV yo.k dks rksy dj rktk vklqr ty esa 
?kksyus  ds ckn dqy vk;ru 1 yhVj cuk;saA

¼c½ ekud gkbMªksDyksfjd vEy ¼0.1N½%& 1 yhVj 
0.1 N HCl fofy;u cukus ds fy, 9-5 fe-yh- ls dqN vf/kd 
lkUnz gkbMªksDyksfjd vEy 1 yhVj ds ekiu ¶ykLd esa ysrs gSa 
rFkk vklqr ty ls fu'kku rd vk;ru iwjk dj ysrs gaS rFkk 

dkWp dh MkV yxkdj Åij&uhps fgykdj j[k nsrs gSaA bl 
?kksy dks fQukWYQFkWyhu lwpd dks dke esa ysrs gq,s ekud 0.1 

N lksfM;e dkcksZusV fofy;u ls vuqekiu djsaA

¼l½ fQukWYQFkWyhu lwpd (1%) %& 1 xzke 
fQukYQFkWyhu jlk;u dks 100 fe-yh- jsDVhQkbM fLizV ¼ 
rectified spirit½ esa ?kksy ysrs gSaA

¼n½ feFkkby vkSjast (1%) %& 1 xzke feFkkby vkSjsat 
jlk;u dks 100 fe-yh- vklqr ty esa ?kksy ysrs gSaA

fof/k %&

izFke pj.k %& fiisV dh lgk;rk ls e`nk lar`Ir fu"d"kZ 
;k flapkbZ ty dk 10 fe-yh- vk;ru ikslsZfyu fM'k esa ysrs gaSA 



196

fQukWYQFkWyhu lwpd dh 2 ;k 3 cwWans Mkyus ij dkcksZusV dh 
mifLFkfr esa ?kksy dk jax xqykch gks tk,xkA xqykch jax 
dkcksZusV vk;Ul dh mifLFkfr dk lwpd gSA 

vc C;wjsV ls 0.1N gkbMªksDyksfjd vEy dks cwan&cwan 
Mkyrs gq, vuqekiu djrs gS]a fØ;kUr fcUnq ij ?kksy dk jax 
xqykch ls jaxghu gks tkrk gSA vc C;wjsV ls 0.1N ekud HCl 

vEy fofy;u dk vuqekiu esa yxs vk;ru dks voyksdu 
Rkkfydk esa fy[k ysrs gaSA

f}rh; pj.k %& vc iksZlsfyu fM'k esa jaxghu ?kksy eas 
iqu% nwljs lwpd feFkkby vkSjsat dh 1&2 cwan feykrs gaS ftlls 
fofy;u dk jax ihyk gks tkrk gSA vc C;wjsV ls 0.1N 

gkbMªksDyksfjd vEy foy;u Mkyrs gq,s vkxs vuqekiu djrs 
gSaA fØ;kUr fcUnq (end point)  ij ?kksy dk jax ihys ls 
xqykch yky ¼rose red½ gks tkrk gS tks ckbdkcksZusV vk;Ul 
dh iw.kZ mnklhuhdj.k dk lwpd gSA 

voyksdu rkfydk %

x.kuk &

ukeZyrk& vk;ru mRikn lehdj.k }kjk dkcksZusV dh 
ek=k Kkr djuk

N  x V   = N  x V1 1 2 2

dkcksZusV dh x.kuk &

N  x V   = N  x V1 1 2 2

;gkW V =   2¼c&v½ fe-yh- ¼vEy dk vk;ru½2    

  N =   vEy dh ukeZyrk2   

  V   =   dkcksZusV fofy;u dk vk;ru1

  N   =   dkcksZusV dh ukeZyrk1

dkc¨ZusV dh lkaærk ¾ ukeZyrk x rqY;kadh æO;eku ¾ 
N  x 30 = ………. xzke izfr yhVj1

2- dkcksZusV dh ih-ih-,e- esa ek=k ¾ CO dh xzke izfr 3

yhVj ek=k x 1000

ckbZdkcksZusV dh x.kuk &

N  x V   = N  x V1 1 2 2

;gkW V  =  [¼n&l½&¼c&v½] fe-yh- ¼vEy dk vk;ru½2 

    N =   vEy dh ukeZyrk2 

    V  =   ckbZdkcksZusV fofy;u dk vk;ru1 

    N   =   ckbZdkcksZusV dh ukeZyrk1

    N =    dkcksZausV dh ukeZyrk1  

ckbdkc¨ZusV dh lkaærk ¾ ukeZyrk x rqY;kadh æO;eku 
¾ N  x 61 = ………. xzke izfr yhVj1

2-ckbdkcksZusV dh ih-ih-,e- esa ek=k ¾ CO  dh xzke izfr 3

yhVj ek=k x 1000
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QSDVj fof/k
dkcksZusV dh x.kuk %

1 feyh N   HCl fofy;u ¾ 0-003 xzke dkcksZusV

      10

2 ¼c&v½ N   HCl = 2 ¼c&v½ x 0-003 xzke dkcksZusV

        10

;gk¡ 2 ¼c&v½ ¾ izekf.kd vEy dk vk;ru tks 
vuqekiu esa yxk gSA

dkcksZusV dh xzk-@yh- 
esa ek=k ¾ 

ckbdkcksZusV dh x.kuk %

1 fe-yh- N   HCl foy;u = 0.0061 xzke ckbdkckZsusV 

       10 

[¼n&l½&¼c&v½] = [¼n&l½&¼c&v½] X 0-0061 xzke  

;gk¡ [¼n&l½&¼c&v½] = izekf.kd vEy dk vk;ru tks 
ckbdkcksZusV ds vuqekiu esa yxk gSA

ckbdkcksZusV dh xzk-@yh- esa ek=k ¾

ckbdkcksZusV dh ih-ih-,e- esa ek=k ¾ 

ifj.kke& 

fn;s x;s e`nk fu"d"kZ@flapkbZ ty esa dkcksZusV ,oa 
ckbdkcksZfuV dh = ? ek=k xzke yh-

e`nk@flapkbZ ty esa DyksjkbM dk fu/kkZj.k %

fl)kUr ¼Principle½ %& 

e`nk lar`Ir vdZ ;k flapkbZ ty esa DyksjkbM dk fu/kkZj.k 
mnklhu flyoj ukbVsªV fofy;u }kjk iksVsf'k;e ØksesV lwpd 

dh mifLFkfr esa fd;k tkrk gSA fØ;kUr fcUnq ij fuyEcu dk 
ihyk jax ¼ØksesV vk;u ds dkj.k½ Hkwjs yky jax esa cny tkrk 
gSA ;g jax yky jax okys vfoys; flYoj ØksesV ds vo{ksi.k ds 
dkj.k vkrk gS] tks lHkh DyksjkbM dk vfoys; DyksjkbM ds 
:Ik esa vof{kIr gks tkus ds Ik'pkr cuuk 'kq: gksrk gSA blesa 
fuEu vfHkfØ;k;sa gksrh gSa &

midj.k ,oa lkexzh& 

1- 1&yhVj {kerk ds vk;ruh ¶ykLd] 

2- chdj 3- fiisV

4- C;wjsV 5- iksLksZfyu  fM'k 6- vklqr ty

vfHkdeZd ¼Reagents½& 

¼1½ ekud iksVsf'k;e DyksjkbM fofy;u (0.01N)& 
0-7456 xzke 'kq"d iksVsf'k;e DyksjkbM dks vklqr ty eas ?kksy 
dj vk;ru ,d yhVj cukrs gSaA 

¼2½ ekud flYoj ukbVssªV fofy;u (0.01N)& 1-7 
xzke flYoj ukbVªsV yo.k dks vklqr ty esa ?kksy dj vk;ru 
1 yhVj dj ysrs gSa rFkk bl ?kksy dk iksVsf'k;e DyksjkbM 
ekud foy;u (Standard Solution) ds lkFk vuqekiu 
djds ekudhd`r (Standarize) dj ysrs gSaA

iksVsf'k;e ØksesV lwpd (5%)& 5 xzke iksVsf'k;e 
ØksesV yo.k dks 50 fe-yh- vklqr ty esa ?kksy dj mlesa 1N 

flYoj ukbVsªV cwan&cwan dj rc rd Mkyrs gS tc rd fd dqN 
fLFkj yky vo'ksi mRiUu u gks tk;sA vc bls Nku dj ?kksy 
dk dqN vk;ru vklqr ty ls 100 fe-yh- dj ysrs gaSA

fof/k %&

,d ikslZyhu fM'k esa 5 fe-yh- e`nk vdZ ;k flapkbZ ty 
Mky dj mls vklqr ty ls yxHkx 25 fe-yh- vk;ru rd 
ruq dj ysrs gaSA iksVsf'k;e ØksesV lwpd dh 5&6 cawns Mkydj 
izekf.kd flYoj ukbVªsV ¼0.01N½ ls bZaV tSlk yky jax vkus 
rd vuqekiu djrs gaSA

2 ¼c&v½ x 0-003 x 1000

10 ¼fy;s x;s e`nk lar`Ir fu"d"kZ 

;k flapkbZ ty dk vk;ru fe-yh-½

[¼n&l½&¼c&v½] x 0.0061x1000  
10

[¼n&l½&¼c&v½] x 0.0061 x1000 x 1000  

    10 
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Dy¨jkbM dh lkaærk ¾ ukeZyrk x 35-5 ¾ N  x 35.5  1

= ………. xzke izfr yhVj

DyksjkbM dh ih-ih-,e- esa ek=k ¾ DyksjkbM 
xzke@yhVj ek=k x 1000

QSDVj fof/k }kjk x.kuk &

pwWfd]   1 fe-yh-  N AgNO  foy;u ¾ 0-000355 xzke Cl      3

                       100  

blfy,] ̂v^ fe-yh- N AgNO  foy;u ¾ v x 0-000355 xzke    3

Cl                100

(^v^ ¾ izkekf.kd AgNO  dk og vk;ru tks vuqekiu esa 3

yxk gSA)

DyksjkbM dh xzke@yhVj esa ek=k ¾ 

v x 0.000355 x 1000

10 (lar`Ir e`nk fu"d"kZ ;k flapkbZ ty dk fy;k x;k vk;ru½

ifj.kke& 

fn;s x;s foy;u esa DyksjkbM dh ek=k ¾ --------------- \ 
xzke izfr yh- ¼ih-ih-,e-½ gSA

o

ç;¨x&4
Ek`nk esa tSfod dkcZu@dSfY'k;e 

dkc¨ZusV dk fuèkkZj.k

¼v½ Ek`nk esa tSfod dkcZu dk fuèkkZj.k 
¼Walkley & Black's (1934) Method½

fl)kUr& e`nk esa dkcZfud inkFkZ dk Ø¨fed vEy ¼t¨ 
i¨Vsf'k;e MkÃØ¨esV ,oa lY¶;wfjd vEy dh fØ;k ls curk gS½ 
d¢ lkFk vkWDlhdj.k g¨rk gSA Ø¨fed vEy dh vfèkdrk] t¨ 
e`nk d¢ dkcZfud inkFkZ d¢ vkWDlhdj.k d¢ mijkUr 'ks"k jgrh 
gS] dk vk;ru çkekf.kd QSjl ve¨fu;e lYQ¢V foy;u d¢ 
lkFk vuqekid djd¢ Kkr dj fy;k tkrk gSA bl çdkj 
dkcZfud inkFkZ ds vkWDlhdj.k esa ç;qDr i¨Vsf'k;e MkÃØ¨esV 
dh ek=k Kkr dh tkrh gSA

vfÒfØ;k,a&

¼v½ dkcZu dk vkWDlhdj.k

K Cr O  + 4H SO   ®  K SO +Cr (SO ) + 4H O+3[O] x 22 2 7 2 4 2 4 2 4 2

C + 2[O] ®�CO2

2K Cr O  + 8H SO  +3C ® 2K SO  + 2Cr  (SO )  + 2 2 7 2 4  2 4 2 4 3

8H O+3CO2 2

¼c½ vuqekiu

FeSO  (NH )  SO  6H O  ®4 4 2 4 2

FeSO  + (NH )  SO  + 6H  O x 24 4 2 4 2

2FeSO  + H SO  + [O]   ®���Fe (SO )  + H O4 2 4 2 4 3 2

2FeSO  (NH )  SO  6H O + H SO  +[O]  ®4 4 2 4 . 2 2 4  

2(NH )  SO  + Fe (SO )  + 13H O4 2 4 2 4 3 2

¼l½ lwpd dh fØ;k

      2C H NHC H  � �� 2(C H NHC H )  6 5 6 5 6 5   6 4

          Diphenylamine                       Diphenyl benzidine

                                                                  (colourless)

C H N - C H  - C H C H6 5 6 4 N 6 4 - 6 5

Diphenyl benzidine

(violet)

çfrdkjd ¼Reagents½&

¼1½ N/2 QSjl veksfu;e lYQsV (FeSO (NH )  SO )& 4 4 2 4

196-10 xzke QSjl veksfu;e lYQsV rksydj mls 1-0 yhVj 
okys ekiu ¶ykLd esa ysosaA mlesa 800 fe-yh- vklqr ty ,oa 20 
fe-yh- lkUnz lY¶;wfjd vEy Mkydj vPNh rjjg feykosaA 
vfHkdeZd ds ?kqyus ij vklqr ty ls tkj dks ,d yhVj ?kksy 

+ O

-H O2

+ O

-H O2
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cuk ysaA bldk çek.khdj.k N/2 i¨Vsf'k;e MkbØ¨esV fofy;u 
ls djrs gSaA

¼2½ çekf.kd 1N i¨VSf'k;e MkbØ¨esV ¼1N K Cr O ½& 2 2 7

49-04 xzke iksVsf'k;e MkbØksesV ¼,- vkj- xzsM½ dks vklqr ty 
ds lkFk feykdj ,d yhVj ?kksy cuk ysosaA  

¼3½ lkUnz lY¶;wfjd vEy (H SO )& 96% 'kq)A2 4

¼4½ lkUnz vkWFkksZQkLQksfjd vEy (H PO )& 85% 'kq)A3 4

¼5½ MkbfQukby ,ehu lwpd (C H NHC H ) & 0-5&1 6 5 6 5

xzke MkbfQukby ,ehu 100 fe-yh- lY¶;wfjd vEy esa foys; 
dj ysrs gSa rFkk bls jaxhu cksry esa j[ksaA

fofèk&

0-5 fe-eh- O;klh dh Nyuh ls Nuh gqÃ e`nk dk 2&5 
xzke 500 fe-yh- d¢ dkWuhdy ¶ykLd esa ysrs gSaA blesa 10 fe-
yh- 1N i¨Vsf'k;e MkbØ¨esV foy;u rFkk 20 fe-yh- lkUnz 
lY¶;wfjd vEy feykrs gSaA ¶ykLd d¢ inkFk¨Za d¨ yxÒx 2 
feuV rd vPNh rjg fgykrs gSa v©j vkWDlhdj.k çfrfØ;k 
iw.kZ g¨us d¢ fy, bld¨ yxÒx 30 feuV rd vaèksjs esa j[k nsrs 
gSaA vc bl ¶ykLd esa 200 fe-yh- vklqr ty 10 fe-yh- 
QkLQ¨fjd vEy rFkk 1 fe-yh- MkbfQukby vehu lwpd 
feykrs gSa ftlls xgjk cSaxuh jax iSnk g¨rk gSA vc bldk 
vuqekiu N/2 QSjl ve¨fu;e lYQ¢V foy;u d¢ lkFk xgjk 
gjk jax vk tkus rd djrs gSaA

fcuk e`nk fy, gq, mij¨Dr lÒh çfrdkjd¨a d¨ ysdj 
,oa lÒh in¨a d¨ iw.kZ djd¢ vuqekiu djrs gSa ftld¢ }kjk 
çfrdkjd¨a esa mifLFkr dkcZfud inkFkZ dh v'kqf) dk fuèkkZj.k 
¼Blank½ g¨rk gSA

voy¨du (Observations)&

¼i½ yh x;h e`nk dk Òkj = v xzke

¼ii½ N/2 QSjl ve¨fu;e lYQ¢V dk og vk;ru t¨ 10 
fe-yh- K Cr O  d¨ voÑr djus esa yxk ¼Blank Reading½ = 2 2 7

c fe-yh-A

¼iii½ N/2 QSjl ve¨fu;e lYQ¢V dk og vk;ru t¨ 
MkbØ¨esV dh vfèkdrk d¨ voÑr djus esa yxk 
¼Experimental Reading½ = l fe-yh-

Ik¨Vsf'k;e MkbØ¨esV dk og vk;ru t¨ vkWDlhdj.k esa 
yxk = Blank Reading - Sample Reading ¼c&l½

x.kuk& dkcZfud dkcZu rFkk dkcZfud inkFkZ dh x.kuk 
fuEu lw= ls djrs gSaA

¼i½ e`nk esa dkcZfud dkcZu dh 
   çfr'krrk = 

¼ii½ e`nk esa dkcZfud inkFkZ dh çfr'krrk = e`nk esa 
dkcZfud dkcZu dh çfr'krrk ek=k  x 1.724

Ikfj.kke& e`nk esa dkcZfud inkFkZ dh ek=k = ? çfr'kr

¼i½ dkcZfud dkcZu dh x.kuk d¢ fy, QSDVj fudkyuk& 
fl)kUr esa fn;s x;s lehdj.k esa ;g Li"V gS fd 1 xzke e¨y 
i¨Vsf'k;e MkbØ¨esV ls vkWDlhtu d¢ 3 xzke ijek.kq iSnk g¨rs 
gSaA

vr% 

K Cr O       3 [O]2 2 7

294 xzke K Cr O  = 48 xzke vkWDlhtu2 2 7

;k      49 xzke K Cr O  = 8 xzke vkWDlhtu2 2 7

     1000 fe-yh- NK Cr O  foy;u = 8 xzke O2 2 7 2

   1 fe-yh- NK Cr O foy;u 8@1000 xzke O  2 2 7 2

          = 0.008 xzke O2

Pkw¡fd       C + O  = CO2 2

vFkkZr~ 32 xzke vkWDlhtu vkWDlhÑr djrh gS 12 xzke 
dkcZu d¨

\ 0-008 xzke vkWDlhtu vkWDlhÑr djrh gS = 

0.008 x 12 

32

vr%  1 fe-yh- NK Cr O  foy;u = 0.003 xzke dkcZu2 2 7 

¼ii½ ;g ekuk tkrk gS fd dkcZfud inkFkZ esa 50 çfr'kr 
dkcZu g¨rk gS ftld¢ vkèkkj ij dkcZu dkcZfud inkFkZ esa

cnyus d¢ fy, 1-724         ls  xq.kk djrs gSaA

¼c½ Ek`nk esa dSfY'k;e dkc¨ZusV dk fuèkkZj.k&'khÄz 
vuqekiu fofèk }kjk ¼By Rapid Titration Method of C.S. 

Piper 1944½

vfÒdkjd& 

¼i½ 1N gkbMª¨Dy¨fjd vEy fofy;u ¼1N.HCL)-175 
fe-yh- lkUnz HCL d¨ 2 yhVj d¢ ekiu ¶ykLd esa ysdj 
vklqr ty ls ruq djd¢ vk;ru fpUg rd iwjk dj ysrs gSaA 
bl foy;u dk çek.khdj.k djus dh vko';drk ugÈ gSA

¼ii½ 1N çekf.kd l¨fM;e gkbMª¨vkWDlkbM fofy;u 
¼1N.NaOH)-40 xzke ls vfèkd NaOH r¨ydj vklqr ty esa 
foys; djd¢ vk;ru ,d yhVj iwjk dj ysrs gSa rFkk bldk 
çek.khdj.k N vkW~Xtsfyd vEy ¼Oxalic Acid½ ls dj ysrs gSaA 
1N vkWXtsfyd vEy ¼Oxalic Acid½ dk çek.khdj.k fofy;u 

¼c&v½ x 0.003 x 100 

2 x e`nk dk Òkj ¼v½

= 0.003 xzke

100

58



200

cukus d¢ fy, 63 xzke ek=k vklqr ty esa Ä¨ydj vk;ru 1 
yhVj cuk ysrs gSaA

¼iii½ cz¨e¨Fkkbe¨y Cyw lwpd & 0-1 xzke lwpd 100 fe-
yh- vklqr ty esa foys; dj ysrs gSa rFkk blesa 1-6 fe-yh- 0-1 
N.NaOH fofy;u feykrs gSa v©j vk;ru vklqr ty ls 250 
fe-yh- dj ysrs gSaA

fofèk& 5 xzke ok;q 'kq"d e`nk ysdj ,d 100 fe-yh- d¢ 
dkWuhdy ¶ykLd esa ysrs gSaA vc blesa 100 fe-yh- 1N -HCL 

foy;u feykrs gSa v©j ,d Ä.Vs rd Fk¨M+h&Fk¨M+h nsj d¢ ckn 
fgykdj e`nk d¨ fLFkj g¨us d¢ fy, j[k nsrs gSaA e`nk d¢ iw.kZ 
fLFkj g¨us ij lkQ foy;u ¼Supernatant½ dh 20 fe-yh- 
fiisV ls ysdj ,d 100 fe-yh- d¢ dkWuhdy ¶ykLd esa 
LFkkukUrfjr djrs gSaA blesa 6&8 cw¡ns cz¨e¨Fkkbe¨y Cyw lwpd 
gh feykdj 1N-NaOH foy;u ls vEy d¢ vkfèkD; dk 
vuqekiu djrs gSaA vuqekiu iw.kZ g¨us ij uhyk jax vkrk gSA 
,d Blank ç;¨x Òh djrs gSa ftlesa e`nk d¢ vfrfjDr vU; 
lÒh çfrdkjd¨a d¨ feykdj mij¨Dr fofèk d¢ vuqlkj 
vuqekiu djrs gSaA

u¨V& ;fn e`nk esa dSfY'k;e dkc¨ZusV dh ek=k 30 
çfr'kr ls vfèkd gS r¨ fuèkkZj.k esa 2-5 xzke e`nk ysrs gSaA

voy¨du&

¼i½ e`nk uewuk dk Òkj = 5 xzke

¼ii½ vuqekiu gsrq fy;s x;s CySd dk vk;ru = 20 fe-
yh- 

¼iii½ 1N NaOH foy;u dk vuqekiu esa ç;qDr vk;ru 
¼e`nk lSEiy½ = v fe-yh-

¼iv½ 1N NaOH foy;u dk vuqekiu esa ç;qDr vk;ru 
¼¼Blank½ = c fe-yh-

x.kuk&

CaCO  + 2HCL = CaCl  + H O + CO3 2 2 2

73 xzke HCL = 100 xzke CaCO3

36.6 xzke HCl = 50

  1000 fe-yh- N.HCl foy;u = 50 xzke CaCO3

\ 1 fe-yh- N.HCl foy;u = 50/1000 = 0.05 xzke CaCO3

  1 fe-yh- N.HCl = 0.05 xzke CaCO3

\ ¼c & v½ fe-yh- N.HCl = ¼c & v½ x 0.05 xzke CaCO3

  20 fe-yh- fu"d"kZ esa mifLFkr CaCO = ¼c & v½ x 0.05 3 

 xzke

\ 100 fe-yh- fu"d"kZ esa mifLFkr CaCO =3 

100 x ¼c & v½ x 0.05

             20

\ 5 xzke e`nk esa mifLFkr CaCO =3 

100 x ¼c & v½ x 0.05

              20

\ 100 xzke e`nk esa mifLFkr CaCO =3 

100 x 100 ¼c & v½ x 0.05

                20 x 5

= ¼c & v½ x 5

Ek`nk esa CaCO dh çfr'krrk = ¼c & v½ x 53 
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ç;¨x&5

tSfod [kkn dh ifjiDork tk¡p

tSfod [kkn esa dh ifjDork tkapus ds LVkpZ dk ijh{k.k 
djrs gSa dkj.k fd tSfod [kkn cukus gsrq ç;ksx fy, tkus 
okyh lkexzh esa dkcksZgkbMªsV ¼fyfXuu] lsY;wyksl] LVkpZ 
vkfn½dh çpqjrk gksrh gSA 

;g lHkh tSfod inkFkZ thok.kq] dod rFkk 
,fDVuksekÃflfVl vkfn }kjk vius lw{e vo;oksa esa fo?kfVr gks 
tkrs gSa tks var esa dkcZu MkÃ v‚DlkbM] ty] lYQj MkÃ 
v‚DlkbM vkfn esa vi?kfVr gks tkrs gSa] vr% tSfod [kkn esa 
'kq:vkrh inkFkks± dh mifLFkfr@ vuqifLFkfr dh tk¡p dj 
mldh ifjDork dk irk yxk ldrs gSa] bl gsrq lcls vklku 
tk¡p LVkpZ dh vuqifLFkfr dh vk;ksMhu ls dj ldrs gSaA 
LVkpZ lw{e thoksa }kjk lzkfor ,Utkbeksa }kjk vi?kfVr gks tkus 
ls vk;ksMhu vfHkdeZd ds lkFk dksÃ çfrfØ;k ugÈ n'kkZrk gSA

mís'; (Object) % 

tSfod [kkn dh ifjiDork tk¡p ds fy, LVkpZ vk;ksMhu 
ijh{k.k A 

vko';d lkexzh ¼Required material½ 

¼v½ midj.k ¼Apparatus½%

1- chdj 100 feyh 

2- fQ+YVj isij 

3- Mª‚ij 

4- ij[kuyh 

5- dhi 

¼c½  vfHkdeZd ¼Reagents½% 

1-  vYdksgy 

2-  ijDyksfjd&vEy ¼Perchloric Acid½ 

3-  avk;ksMhu vfHkdeZd

fl)kUr ¼Principle½%

;g tk¡p bl fl)kar ij vkèkkfjr gS dh LVkpZ esa 
mifLFkr ,ek;yksl ¼Amylose½] tks dh Xywdksl dk 
js[kh;cgqyd gS og vk;ksMhu ¼Hkwjk½ ls feyus ijuhyk 
LVkpZ&vk;ksM+ks dkEIysDl cukrk gSA 

;g vk;ksMhu vU; fdlh dkcksZgkbMªsV ls fØ;k ugÈ 
djrk vr% bl uhys jax ls LVkpZ dh mifLFkfr@vuqifLFkfr 
ekywe dj ldrs gSa&

LVkpZ $ vk;ksMhu vfHkdeZd  ®  LVkpZ&vk;ksM+ks d‚EIysDl
                    (Hkwjk)   (uhyk) 

fofèk ¼Method½%

1- ,d xzke tSfod [kkn ¼lw[kk pw.kZ½ dks 100 fe-yh- ds 

chdj esa ysrs gSaA

2- bl [kkn pw.kZ esa dqN cw¡ns vYdksgy dh Mky dj xhyk 

djrs gSaA

3- vc blesa 20 fe-yh- ijDyksfjd vEy vPNh rjg feykrs 

gSaA

4- bl feJ.k dks fQ+YVj isij ls Nku dj ,d ij[kuyh esa 

,df=r djrs gSaA

5- vc ij[kuyh esa ls dqN cw¡nsa lQsn Vkby@lrg ij 

Mkyrs gSa vkSj blesa nks cw¡n vk;ksMhu vfHkdeZd dh 

feykrs gSaA

ifjiDo [kkn gksus ij blesa ihys jax ds lkFk dqN vo{ksi 
fn[ksxk tcfd vifjiDo ;k de ifjiDo [kkn esa xgjk uhyk 
jax ,oa T;knk vo{ksi fn[ksxk] jax esa gq, ifjorZu dks çs{k.k 
lkj.kh esa fy[krs gSaA 

çs{k.k ¼Obervation½ % 

feJ.k ds jax esa ifjorZu dks ntZ djsa A

ifj.kke ¼Result½ % 

fn, x, [kkn ds uewus la- ---- esa LVkpZ --------------- gSA

fu"d"kZ ¼Conclusion½ % 

tkap dh xÃ tSfod [kkn ifjiDo@vifjiDo gSA

o

uewuk la-  vfHkdeZd feykus ij feJ.k dkjax
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ç;¨x&6

nwèk esa vifeJ.k dh tk¡p 
(Testing Adulteration in Milk)

nwèk esa vifeJ.k@feykoV dh tk¡p % 

nwèk esa olk jfgr Bksl dh ek=k c<+kus ds fy, ;wfj;k ,oa 
LVkpZ rFkk f=e nwèk cukus esa ;wfj;k] fMVts±V] ouLifr rsy] 
LVkpZ] phuh dk mi;ksx fd;k tkrk gSa] vr% f=e nwèk esa  ;wfj;k 
ds lkFk&lkFk fMVts±V dh tk¡p ls dj ldrs gSaA

mís'; % 

nqXèk esa ;wfj;k feykoV dh tk¡p djuk 

vko';d lkexzh ¼Required material½ 

¼v½ midj.k ¼Apparatus):

 ¼i½ ij[kuyh

 ¼ii½ fiisV 5 fe-yh-

 ¼iii½ dksfudy ¶ykLd 150 feyh- 

¼c½  vfHkdeZd ¼Reagents): 

iSjk&MkÃ&feFkkby,feu&csUtkbfYMgkbM ¼Mh-,-,e-ch½ 
foy;u¼1-6%½ % 

;g foy;u cukus ds fy, mä jlk;u dh 1-6 xzk- ek=k 
dks 100 fe-yh- vYdksgy esa ?kksy dj blesa 10 fe-yh- ruq HCl 
feykrs gSaA

fl)kUr ¼Principle½ %

nwèk esa feyk;h xÃ ;wfj;k iSjk&MkÃ&feFkkby,feu& 
csUtkbfYMgkbM ¼Mh-,-,e-ch-½ ls ruqvEyh; ekè;e esa fØ;k 
djds pedhys ihys jax dk d‚EIysDl cukrh gS &

;wfj;k $ Mh-,-,e-ch-   →   pedhyk ihyk d‚EIysDl

fofèk ¼Method½%

1- ,d ij[kuyh esa 5-0 fe-yh- nwèk ds uewus dks ysaA 

2- nwèk Mkyus ds ckn mlesa iSjk&MkÃ&feFkkby,feu& 
csUtkbfYMgkbM ¼Mh-,-,e-ch-½ foy;u ¼1-6%½ 5-0 fe-
yh- MkysaA 

3- blds ckn ij[kuyh dks fgykdj nwèk rFkk bl foy;u 
dks fefJr djsaA fefJr gksus ds ckn ;fn ij[kuyh esa nwèk 
ds jax dks ns[ksa vkSj çs{k.k lkj.kh esa fy[ksaA

4- ;fn ;g jax pedhyk ihyk gks tkrk gS rks ;g le>uk 

pkfg, fd nwèk esa ;wfj;k feyk;k x;k gSA ;fn nwèk dk jax 
gYdk ihyk gks rks bl nwèk esa ;wfj;k ugÈ feyk;k x;k gSA 

çs{k.k ¼Obervation½% 

ij[kuyh ds feJ.k ds jax esa ifjorZu dks ntZ djsa &

ifj.kke ¼Result½ % 

fn, x, nwèk ds uewus la- ---- esa ;wfj;k dh feykoV----- gS A

mís'; % 

nqXèk esa LVkpZ feykoV dh tk¡p djuk 

vko';d lkexzh ¼Required material½&

¼v½  midj.k ¼Apparatus½%

¼i½ ij[kuyh

¼ii½ fiisV 10 fe-yh- 

¼iii½ LçhV ysEi  

¼c½  vfHkdeZd ¼Reagents):

 vk;ksMhu foy;u 1-0%

fl)kUr ¼Principle½ % 

nwèk esa feyk, x, LVkpZ ds fy, blesa vk;ksMhu feykus 
ij ;g LVkpZ ls fØ;k dj LVkpZ&vk;ksMks d‚EIysDl cukrs gS] 
tks uhyk gksrk gS&

LVkpZ $vk;ksMhu  →  LVkpZ&vk;ksMks d‚EIysDl ¼uhyk½

fofèk ¼Method½ % 

¼1½ ij[kuyh esa 10-0 fe-yh- nwèk ds lSEiy dks Mkydj 
mckysa o fQj B.Mk dj ysaA æo dks B.Mk djsaA

¼2½ mlesa 1&2 cw¡n vk;ksMhu foy;u dh ¼1-0%½ feyk,a 
vkSj ij[kuyh dks fgykus ds ckn blds æo ds jax dk 
fujh{k.k djsaA 

 ;fn ij[kuyh ds æo dk jax gYdk Hkwjk fn[kk;h ns rks 
eku ysuk pkfg, fd nwèk esa LVkpZ dk feJ.k ugÈ fd;k 
x;k gS] ysfdu ;fn ij[kuyh ds æo dk jax gYds ls 
xgjk uhyk fn[kkÃ ns rks eku ysuk pkfg, fd lSEiy ds 
nwèk esa LVkpZ feyk gqvk gSA

çs{k.k ¼Obervation½ % 

ij[kuyh ds feJ.k ds jax esa ifjorZu dks ntZ djsa &

nwèk uewuk la  vfHkdeZd feykus ij feJ.k dk  jax
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ifj.kke ¼Result½ % 

fn, x, nwèk ds uewus la--------------- esa LVkpZ dh feykoV
----------- gSA

mís'; % 

nqXèk esa fMVtsZ.V dh feykoV tk¡p djukA

vko';d lkexzh ¼Required material½ %

¼v½  midj.k ¼Apparatus½%

 ¼i½ ij[kuyh

 ¼ii½ fiisV 10 fe-yh- 

¼c½  vfHkdeZd ¼Reagents):

fl)kUr ¼Principle½ % 

f=e nwèk fMVts±V ls cuk;k tkrk gS] ;g czkseksfØlksy 
iiZy ls fØ;k dj uhys jax dk d‚EIysDl cukrk gS&

fMVts±V $ czkseks fØlksy iiZy  →  uhykd‚EIysDl 

fofèk ¼Method½ % 

1- ij[kuyh esa 10-0 fe-yh- nwèk  dk uewuk ysa A

2- blesa 2 cwansa dh czkseksfØlksy iiZy feyk,a vkSj ij[kuyh 
dks fgykus ds ckn blds æo ds jax dk fujh{k.k djsaA 
;fn ij[kuyh ds æo dk jax uhyk fn[kk;h ns rks eku 
ysuk pkfg, fd nwèk esa fMVts±V feyk gqvk gS vFkkZr nwèk 
f=e gSA

çs{k.k ¼Obervation½% 

ij[kuyh ds feJ.k ds jax esa ifjorZu dks ntZ djsaA

ifj.kke ¼Result½ % 

fn, x, nwèk ds uewus la ----------- esa fMVts±V dh feykoV 
-------- gS] vFkkZr nwèk f=e --------- gSA

nwèk uewuk la  vfHkdeZd feykus ij feJ.k dk  jax

  

nwèk uewuk la  vfHkdeZd feykus ij feJ.k dk  jax

  

o

 (i) mn~ns';& fn;s x;s nw/k ds uewus esa xjcj fof/k 
n~okjk olk izfr'kr Kkr djukA

midj.k ,oa lkexzh&
 1- xjcj vidsfUnzd e'khu
 2- C;wVkbjksehVj o fiisV LVS.M
 3- nqX/k C;wVkbjksehVj
 4- ykWd LVkWij
 5- ykWd LVkWij **dh**
 6- vkWVksesfVd fVYV estj] 1 feyh- o 10 feyh-
 7- feYd fiisV 10-75 feyh-
 8- chdj ¼1-820&1-82½
 9- xa/kd dk vEy ¼H SO ½ ¼1-82 vk-?k-½ 60ºF ij2 4

 10- ,ekby ,Ydksgy ¼0-81 vk-?k-&0-816 vk-?k- 
okyk 60ºF ij½

 11- nw/k dk uewuk
 12- ikuh

fl)kUr& bl ijh{k.k esa nqX/k C;wVkbjksehVj esa fuf'pr 
ek=k esa xa/kd dk vEy (H SO ) ,ek;y ,Ydksgy ,oa nw/k 2 4

ysdj vPNh rjg fefJr djds vidsUnzh fd;k tkrk gSA ,slk 
djus ls nw/k dh olk vyx gksdj C;wVkbjksehVj ds rus ij vk 
tkrh gSA ftls Ik<+dj olk izfr'kr Kkr dj ysrs gSaA xa/kd dk 
vEYk nw/k dh izksVhu dks ?kksy nsrk gSA ftlls nqX/k olk 
xksfydk,¡ ckgj vk tkrh gaS vkSj ,ekby ,Ydksgy olk dkss bl 
?kksy ls i`Fkd djus esa enn djrk gSA

fof/k& ,d LoPN o lw[kk C;wVkbjksehVj ysdj mls 
C;wVkbjksehVj LVS.M ij yxk ysrs gSaA rFkk vkWVksesfVd fVYV 
estj n~okjk 10 fe-yh- xa/kd dk vEy ¼H SO ½ C;wVkbjksehVj 2 4

esa Mkyrs gSA nw/k ds uewus ls 10-75 fe-yh- nw/k feYd fiisV dh 
lgk;rk ls ysdj C;wVkbjksehVj esa /khjs&/khjs bl izdkj Mkysaxs 
fd nw/k xa/kd ds vEy ij ijr ds :i esa bDV~Bk gks tk,A vc 

;k

xjcj e'khu



C;wVk;jksehVj

ykWd LVkWij dh

okVj ckFk

Lokpkfyr fVYV uiuk

fp= % olk Kkr djus ds ;a=

ykWd LVkWij
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fVYV estj n~okjk 1 fe-yh- ,ekby ,Ydksgy C;wVkbjksehVj esa 
nw/k ds Åij /khjs&/khjs MkysxsA C;wVkbjksehVj dh xnZu esa ykWd 

LVkWij "Key" dh lgk;rk ls ykWd LVkWij yxkdj mls vPNh 
rjg ls can dj nsrs gSaA C;wVkbjksehVj ds nksukas fljksa dks diM+s 
ls idM+dj vPNh rjg ls fgyk,xsa ftlls mleas fn[kkbZ nsus 
okys FkDds vPNh rjg ?kqy tk,A blds mijkUr vPNh rjg ls 
fgykus ds i'pkr~ ?kksy dk jax Hkwjk gksuk pkfg,A C;wVkbjksehVj 
dks 4&5 feUkV rd 70ºC rki ij ty Å"ed esa mYVk djds 
j[ksaxsA C;wVkbjksehVj dks xjcj vidsUnzh; ;a= esa blds can 
fljs dks e'khu ds dsUnz dh vksj djds 4&5 feUkV rd 1100 
pDdj izfr feuV dh nj ls ?kqek,xsaA bl ;a= esa vkeus&lkeus 
leku la[;k esa C;wVkbjksehVj j[ksaxs ftlls ;a= dk larqyu 
cuk jgs vU;Fkk olk Bhd ls Kkr ugha gksxhA C;wVkbjksehVj  
dks xjcj e'khu ls fudkyrs le; bl ckr dk /;ku j[ksa fd 
C;wVkbjksehVj dk ykd LVkWij okyk Hkkx uhps dh rjQ gks] 
blds ckn ykWd LVkWij "Key" dh lgk;rk ls olk ds fupys 
ry dks 'kwU; vFkok fdlh iw.kZ vad ds lkeus dj ysrs gaSA lnSo 
gh olk ds fupys v/kZpUnzd dks i<+uk pkfg,A blesa 
C;wVkbjksehVj ds LVSe ij olk ds Åijh rFkk fupys ry dk 
ikB~;kad uksV dj bldk vUrj Kkr djsaxs vkSj ;gh vUrj nw/k 
dh olk izfr'kr gksxhA

lkj.kh&

2- lko/kkfu;k¡&
1- C;wVkbjksehVj dh xnZu nzoksas ls vUnj ls ugha Hkhxuh 

pkfg,A
2- xa/kd dk vEy ¼H SO ½&1-80 ls 1-83 rd vkisf{kd 2 4

?kuRo 15-5ºC rkiØe ij ,oa ,ekby ,Ydksgy 0-814 
ls 0-817 rd vkisf{kd ?kuRo okyk 15-5ºC rkiØe ij 
gksuk pkfg,A

3- ,ekby ,Ydksgy olk jfgr gksuk pkfg,A
4- lHkh nzo inkFkksZa dks C;wVkbjksehVj dh Hkhrjh nhokj ls 

yxkdj Mkyuk pkfg,A

Ø0l0 
 
 
 

1
 

nw/k dk
uewuk 
 
 

2
 

ikB;kad dk vUrj olk 
izfr’kr 
 
 

6
 

;fn uewus ,d 
ls vf/kd fy, 
gSa rks vkSlr 
olk izfr’kr   

C;wVkbjksehVj dk 
Åij dk ikB~;kad 

3

 

C;wVkbjksehVj 
dk uhps dk 
ikB~;kad 

4
 

Åij dk
ikB~;kad & 
uhps dk
ikB~;kad 3&4  

5  

1 
2 
3 
 

A 

B 

C 

4-8 
4-9 
3-7 

1-00 
1-00 
0-00 

3-8 
3-9 
3-7 
 

3-8 
3-9 
3-7 
 

3-8$3-9$3-7 
¾11-4@3 
¾3-8 

7

5- C;wVkbjksehVj dks fgykus ls igys bldks eksVs diM+s 
n~okjk Bhd ls idM+ ysuk pkfg,A

6- ty Å"ed esa ty dk rkiØe 70ºC gksuk pkfg,A
7- xjcj e'khu dks dHkh Hkh ,d lkFk ugha jksduk pkfg,A

 (ii) mn~ns';& fn;s x;s nw/k ds uewus esa vEyrk izfr'kr 
Kkr djukA

midj.k ,oa lkexzh&
 1- C;wjsV LVS.M
 2- C;wjsV
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 3- iksLkZyhu I;kyh
 4- 10 feyh- fiisV
 5- dk¡p dh NM+
 6- chdj
 7- 1 feyh- fiisV
 8- nw/k dk uewuk
 9- lksfM;e gkbMªkWDlkbM ¼NaOH½     ;k 
 10-  0-5 izfr'kr fQuksY¶Fksyhu lwpd

fl)kUr& tc vEy o {kkj ,d lkFk feyk, tkrs gSa rks 
,d ;kSfxd cu tkrk gS vkSj vEy rFkk {kkj nksuksa gh ,d nwljs 
dks mnklhu dj nsrs gSaA ,d nwljs dks mnklhu djus dh 
voLFkk rHkh ekywe gks ldrh gS tc ge fdlh lwpd dk iz;ksx 
djsa rkfd lwpd gedks lgh voLFkk ij lwpuk ns fd vc 
mnklhu voLFkk vk xbZ gSA

fof/k& lHkh midj.kksa dks vklqr ty ls /kksdj lq[kk 

ysaxsA C;wjsV dks C;wjsV LVS.M esa yxkdj  mlesa    lksfM;e 

gkbMªkWDlkbM ¼   NaOH½ Hkjdj mldk ikB~;kad uksV dj 

ysrs gSA nw/k dks lko/kkuh ls fgykdj mlesa ls 10 fe-yh- fiisV 

n~okjk QksLkZyhu dh I;kyh esa Mky nsrs gSA blds i'pkr~ blesa 

1 fe-yh- fQuksY¶Fksyhu lwpd Mkydj dk¡p dh NM+ ls vPNh 

rjg feyk nsrs gSA QksLkZyhu I;kyh dks C;wjsV ds uhps j[kdj 

cwan&cawn djds   NaOH rc rd Mkyrs jgsaxs tc rd nw/k esa 

gYdk xqykch jax mRiUu u gks tk,A    NaOH dh izR;sd cwan 

Mkyus ij nw/k dks NM+ n~okjk fgykrs jgsaxs vkSj tSls gh gYdk 

xqykch jax vk tk,xk rc    NaOH Mkyuk can dj nsaxsA tc 

gYdk xqykch jax 1&2 feuV rd fLFkj gks tk,xk rc C;wjsV esa     

NaOH dk ikB~;kad uksV dj ysaxsA bl fØ;k dks tc rd 

nksgjkrs gSaA rc rd nks C;wjsV ikB~;kad leku u vk tk,A

 izs{k.k lkj.kh&

lw=&
              iz;ksx esa vk,    NaOH dh ek=k ×  0.01  
vEyrk izfr'kr =  -----------------------------------  × 100

                        nw/k dh ek=k

 ¼;fn    NaOH ds ?kksy dk mi;ksx djus ij 0-009 

va'k ls xq.kk djrs gSA½

    iz;ksx esa vk,    NaOH dh ek=k = 1.4 fe-yh-

 nw/k dh ek=k = 10 fe-yh- 

          1.4 × 0.01 
vEyrk izfr'kr =    ------------------------  × 100 
                         10 

               0.014   
  =   ----------------  x100  
                        10

                                                =       0.14  izfr'kr

ifj.kke& fn, x, nw/k ds uewus esa 0-14 izfr'kr 
vEyrk gS] vFkkZr~ nw/k rktk gSA

fQuksYiFksyhu 
lwpd

C;wjsV

C;wjsV LVS.M

fp= % nw/k dh vEyrk Kkr djus ds midj.k

10fe-yh- fiisV

iksflZyhu I;kyh

1 fe-yh- fiisV
fiisV LVS.M

N@9 lksfM;e
gkbMªksDlkbM

N

 9

N

 10

N

 9N

 9

N

 9 N

 9

N

 9

N

 9

Ø-la- nw/k dh ek=k ¼fe-yh-½ C;wjsV ikB~;kad

izFke ikB~;kad  f}rh; ikB~;kad

 

fe-yh-

          

fe-yh-

 iz;qDr NaOH  
¼fe-yh-½

1-
2-
3-

10

 

10

 

10

10-0        11-5

 

11-5        12-9

 

12-9        14-3

1-5
1-4
1-4

N

 10

N

 9

N

 9
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lko/kkfu;k¡&
1- ;g ijh{k.k xanxh okys LFkku ij ugha djuk pkfg, 

D;ksafd dkcZuMkbvkWDlkbM ds nw/k esa izos'k dj tkus ls 
vEyrk c<+ tkrh gSA

2- lksfM;e gkbMªkDlkbM dks ges'kk cwan&cwan djds 
Mkyuk pkfg,A

3- dk¡p dh NM+ ls nw/k dks cjkcj fgykrs jguk pkfg,A
4- gYdk xqykch jax dqN gh lsd.M fLFkj jgrk gS vr% 

tSls gh jax esa ifjorZu fn[kkbZ iM+s rks le>uk pkfg, 
mnklhuhdj.k iwjk gks x;k gSA

5- C;wjsV dh jhfMx i<+rs le; vk¡[k v/kZpUnzd dh lh/k esa 
gksuh pkfg,A

uksV%&     lkUnzrk dk lksfM;e gkbMªkDlkbM ¼NaOH½ rS;kj 

djus ds fy, 4-5 xzke tyghu lksfM;e gkbMªkWDlkbM 

¼NaOH½ ?kksydj 1 yhVj ?kksy cukuk pkfg, vFkok    

   lkUnzrk dk lksfM;e gkbMªkWDlkbM ¼NaOH½ ?kksy 

rS;kj djus ds fy, 4 xzke tyghu ¼NaOH½ dks ?kksydj 

1 yhVj ?kksy cukuk pkfg,A bu rS;kj fd, x, ?kksyksa dks    

   ;k    vksDtsfyd vEy ls ekudhdj.k dj ysrs gSA

(iii) mn~ns';& fn;s x;s nw/k ds uewus dk ysDVksehVj n~okjk 
vkisf{kd ?kUkRo Kkr djukA
midj.k ,oa lkexzh&
 1- ysDVksehVj

2- Ms;jh ¶yksfVax FkekZehVj 
3- ysDVksehVj tkj
4- iSVªhfM'k tkj 

5- chdj 
6- nw/k
fl)kUr& tc dksbZ oLrq nzo ij rSjrh gS rks ml ij 

,d cy dk;Z djrk gSA ftls mRIykfor cy dgrs gSA fdlh 
oLrq dk Hkkj ml oLrq n~okjk gVk, tkus okys nzo ds Hkkj ds 
rqY; gksrk gSA blh fl)kUr ij nw/k dk vkisf{kd ?kUkRo 
ysDVksehVj fof/k ls Kkr fd;k tkrk gSA 

         C.L.R

lw=& nw/k dk vkisf{kd /kuRo ¾ 1 $ ------------
         1000

C.L.R = Correct Lactometer Reading vFkkZr~ la'kksf/kr
ysDVksehVj ikB~;kad

fof/k& loZizFke ysDVksehVj] FkekZehVj rFkk ysDVksehVj 
tkj dks Bhd izdkj ls /kksdj lq[kk ysrs gSa] blds ckn 
ysDVksehVj tkj dks iSfVªfM'k esa j[k dj tkj esa nw/k dks vk/ks 
Hkkx rd Hkj ysrs gSa fQj ysDVksehVj dks tkj esa lh/kk djds 
NksM+rs gSa] tkj esa Åij rd nw/k Hkj nsrs gS rFkk ysDVksehVj dks 
tkj ds chp esa fLFkj djds mldh jhfMx i<+dj uksV dj ysrs 
gSa ftls ¼voyksfdr ysDVksehVj ikB~;kad½dgrs gSA blds ckn 
ysDVksehVj dks nw/k ls ckgj fudky dj chdj esa j[k ysrs gSa 
rFkk Ms;jh ¶yksfVax FkekZehVj }kjk nw/k dk rkiØe Kkr dj 
ysrs gSa] nw/k dk rkiØe Kkr djrs le; FkekZehVj dk ikjs 
okyk cYc nw/k esa Mwck jguk pkfg, rFkk FkekZehVj dks gkFk ls 
idMs+ jgrs gSaA voyksfdr ysDVksehVj ikB~;kad ¼O.L.R½ og 
ikB~;kad gS tks ysDVksehVj dks nw/k esa NksM+us ij Kkr djrs gSA 
nw/k xk<+k gksus ds dkj.k ysDVksehVj jhfMax i<+us esa dqN 
dfBukbZ gksrh gS vr% O.L.R esa la'kks/ku eku 0-5 tksM+ nsrs gS 
ftls ysDVksehVj ikB~;kad ¼L.R½ dgrs gSA
 ysDVksehVj ikB~;kad esa nw/k ds rkiØe ds vuqlkj 
la'kks/ku fd;k tkrk gS vr% bls¼la'kksf/kr ysDVksehVj ikB~;kad½ 
¾ C.L.R dgrs gS tks fuEukuqlkj Kkr fd;k tkrk gS&
1- ;fn Ms;jh ¶yksfVax FkekZehVj lsfYl;l esa gS vkSj nw/k 

dk rkiØe 27ºC gS rks L.R es dksbZ la'kks/ku ugh fd;k 
tkrk gS ijUrq vxj rkiØe 27ºC ls vf/kd gks rks 
izR;sd 1ºC o`f}ds fy, 0-2 tksM+ nsrs gS vkSj vxj 27ºC 
ls de gks rks izR;sd 1ºC deh ds fy, 0-2 de dj nsrs 
gSA

N

 9

N

10

N

 9

N

 10

nw/k

ySDVksehVj 
tkj

ySDVksehVj 

fp= % nw/k dk vkisf{kd ?kuRo Kkr djus ds midj.k

¶yksfVax Ms;jh
FkekZehVj

chdj
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2- ;fn Ms;jh ¶yksfVax FkekZehVj QkjusgkbV esa gS vkSj nw/k 
0dk rkiØe 60 F gS rks L.R es dksbZ la'kks/ku ugh fd;k 

tkrk gS ijUrq vxj rkiØe 60ºF ls vf/kd gks rks 
izR;sd 1ºF ds fy, 0-1 tksM+ nsrs gSa vkSj vxj 60ºF ls 

0de gks rks izR;sd 1 F deh ds fy, 0-1 de dj nsrs gSaA 
x.kuk&
1- nw/k dhvks-,y-vkj  = 27
2- nw/k dk rkiØe = 32ºC

3- yssDVksehVj dk rkiØe = 27ºC

 nw/k dh ,y-vkj  = vks-,y-vkj + la'kks/ku dkjd&¼0-5½
 27.0+0.5=27.5 

      ¼nw/k dh lh-,y-vkj =  ,y-vkj + rkiØe la'kks/ku½
 ¼pwafd nw/k dk rkiØe 27ºC ls 5ºC vf/kd gS blfy, 

,y-vkj. esa 0-2 × 5 = 1-0 rkiØe la'kks/ku tksM+ nsaxsA½
nw/k dhlh-,y-vkj = 27.5 +1.0=28.5

        C.L.R

nw/k dk vkisf{kd ?kuRo  =     1 +   ---------------
       1000 

     28.5

            =      1+  -----------
                            1000
            =    1.028   gSA

Ø-l- voyksfdr 
ysDVksehVj 
ikB~;kad 
O.L.R 

ysDVksehVj 
ikB~;kad 
 L.R = 
O.L.R+0.5 

nw/k dk 
rkiØe 
 

la’kksf/kr 
ysDVksehVj 
ikB~;kad 
C.L.R 

1 27 27-5 320C 28-5 1-028 

ifj.kke& fn, x, nw/k ds uewus dk vkisf{kd ?kuRo = 
1-028 gS vr% ;g xk; dk 'kq) nw/k gSA

Lkko/kkfu;k¡&
1- ikB~;kad ysrs le; ysDVksehVj] tkj dh nhokj ls ugha 

Nwuk pkfg,A
2- tkj esa nw/k Hkjus ls igys Bhd izdkj ls fgyk ysuk 

pkfg,A
3- ysDVksehVj rFkk FkekZehVj nksuksa gh Bhd izdkj ls lkQ 

gksus pkfg,A
4- nw/k ds tkj dks ,d lery /kjkry ij j[kuk pkfg, 

ftlls ysDVksehVj tkj es lh/kk o chp es rSj ldsA
 
 ysDVksehVj tkj ds nw/k esa FkekZehVj dh ?kqaMh rc rd 

Mqck, j[kuh pkfg, rc rd FkekZehVj dk ikjk fLFkj u 
gks tk,A
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ç;¨x&7
moZjdksa esa _.kk;u ,oa /kuk;u dh igpku 
¼Identification of Cations and Anions in 

Fertilizers½ %

moZjd fofHkUu /kuk;uksa ,oa _.kk;uksa ls feydj cus 
gksrs gSaA bu moZjdksa dks e`nk esa 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 dks miyC/k :i (Available Form) esa çkIr g¨rs gSaA 
vr% mudh igpku djuk vko';d gSA

;gka moZjdksa ds mu /kuk;uksa ,oa _.kk;uksa dh igpku 
nh tk jgh gS ftudk fo|ky; dh iz;ksx'kkyk esa vklkuh ls 
fo'ys"k.k fd;k tk ldrk gSA mnkgj.kkFkZ&

mi;qZä lkj.kh ls ;g irk pyrk gS fd moZjdksa esa mifLFkr _.kk;uksa ,oa /kuk;uksa dks fuEukuqlkj oxhZd`r fd;k tk ldrk gS& 

iz;ksx

mÌs';& fn, x, moZjd esa mifLFkr ,d _.kk;u ,oa 
/kuk;u dh igpku djukA

¼1½  vko';d lkexzh (Required Material)-

 ¼v½ midj.k (Apparatus)

  (i) ij[kuyh    

  (ii) ij[kuyh gksYMjA

  (iii) ij[kuyh LVs.MA

 ¼c½ fofHkUu vfHkdeZd (Different Reagents)

 ¼c½ izs{k.k lkj.kh (Observation Table) : 

dS

dS



lkj.kh 7-2 & _.kk;uksa dh igpku djuk
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Lkkj.kh 7-3 &/kuk;uksa dh igpku djuk &
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ifj.kke (Result) -

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

_.kk;u -------------------------------------------------------------------------

/kuk;u ---------------------------------------------------------------

lko/kkfu;k¡ (Precautions) 

(i) ck/kkdkjh veksfu;e vk;u dks xeZ djds gVk;k tk 
ldrk gSA 

(ii) midj.k] vfHkdeZd ,oa vklqr ty ,oa vfHkdeZd 
fdlh izdkj ls iznwf"kr u gksaA 

uksV%& ewydksa ds vU; ijh{k.k iz;ksx'kkyk esa miYkC/k 
vfHkdeZdksa ds vk/kkj ij fd;s tk ldrs gSA

o
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ç;¨x&8
e`nk uewus ysus ds vkStkj ,oa iz;ksx'kkyk esa iz;ksx gksus 
okys midj.k ¼Instruments & apprators used in 

labouratory for soil sampling & soil testing)

e`nk uewuk yssus d¢ fy;s vko';d midj.k ,oa lkexzh 

¼1½ [kqjih] ¼2½ QkoM+k] ¼3½ vkWxj ¼auger½] aa¼4½ iSekuk] ¼5½ 
ckYVh] ¼6½ yscy] ¼7½ [kjy v©j ewly] ¼8½ Nyuh&2 fe-fy- ;k 
0-2 fe- fy- uki dh] ¼9½ ikyhFkhu ;k diM+s ;k dkxt d¢ FkSys 
rFkk ¼10½ xRrs d¢ fMCcsA

midj.k¨a dk ifjp;& e`nk uewus ysus d¢ fy;s [kqjih] 
QkoM+k ;k dÃ izdkj d¢ vkWxj dk iz;¨x fd;k tkrk gSA bl 
dk;Z esa izk;% fuEu izdkj d¢ vkWxj dke esa ykrs gSa& ¼1½ i¨LVy 
g¨y vkWxj (Post hole auger)] ¼2½ isapnkj vkWxj (Screw 

auger)] ¼3½ e`nk izfrn“kÊ cUn ufydk (Close type soil 

sampling tube) rFkk ¼4½ e`nk izfrn“kÊ ufydk (Open type 

sampling tube)A vkWxj LVhy ;k ihry d¢ cus g¨rs gSA buesa 
ls izR;sd d¢ pkj&gRFkk (handle)] n.M (beam)] ij[kh 
(sampler) v©j èkkj (cutting edge) g¨rs gSaA ue v©j xhyh 
e`nk d¢ lSEiy ysus d¢ fy;s ufydk vkWxj] [kqjih ;k QkoM+k 
iz;¨x fd;s tkrs gSaA ispnkj vkWxj dB¨j lw[kh e`nk ls lSEiy 
ysus ls vfèkd mi;qDr g¨rk gS tcfd i¨LVy g¨y vkWxj xhyh 
e`nk tSls èkku dk [ksr ls lSEiy ysus d¢ fy, iz;¨sx fd;k tkrk 
gSA e`nk iz¨Qkby d¢ y{.k¨a d¢ vè;;u d¢ fy, e`nk izfrn“kÊ 
ufydk ¼[kqyh ;k can½ iz;¨x esa yk;h tkrh gSA ;g vYi ueh 
okyh ÒqjÒqjh e`nk esa vPNk dke nsrh gS] ysfdu “kq'd v©j 
vfèkd ue e`nk esa budk mi;¨x lUr¨"ktud ugÈ g¨rkA

iz;¨x“kkyk esa fofÒUu izdkj d¢ fo“ys"k.k¨a d¨ djus d¢ 
fy;s dqN foy;u¨a] lwpd¨a ,oa midj.k¨a dh vko“;drk g¨rh 
gSA bl vè;k; esa bu lÒh ls lacfUèkr vko“;d ckr¨a ij 
izdk“k Mkyk x;k gSA 

iz;¨x'kkyk esa mi;¨x g¨us okys midj.k&

jklk;fud rqyk (Chemical balance)& jklk;fud 
rqyk jlk;u “kkL=h d¢ fy, ,d ewy midj.k gSA blesa ,d 
èkkrq dh NM+ ftls rqyk n.M dgrs gSa] vxsV dh {kqjèkkj dh 
lgk;rk ls ,d ÅèokZèkj NM+ ij fVdh jgrh gSA rqyk n.M d¢ 
chp esa “kwU; dk fpUg g¨rk gS rFkk n¨u¨a Òqtk;sa nl cjkcj Òkx¨a 
esa foÒkftr g¨rh gSaA rqyk n.M d¢ n¨u¨a flj¨a ij Òh n¨ {kqjèkkj 
g¨rs gSa ftldh u¨ad Åij dh v¨j g¨rh gSA bUgÈ {kqièkkj¨a ij 
n¨ jdkcsa fVdh jgrh gSa] ftu ij gqd yxs jgrs gSa v©j bu gqd¨a 

ij iyMsa yVdk;sa tkrs gSaA izk;% ck¡;sa iyMsa ij oLrq rFkk nk;sa 
iyMsa ij ck¡V j[ks tkrs gSaA rqyk n.M d¢ n¨u¨a fdukj¨a ij n¨ 
f<Ccfj;k¡ yxh g¨rh gS ftud¨a vko“drkuqlkj vkxs&ihNs 
Äqekdj rqyk d¨ lUrqfyr fd;k tk ldrk gS bUgsa leatu isap 
dgrs gSaA rqyk d¢ vkèkkj d¢ Bhd chp esa èkkrq dk [k¨[kyk LrEÒ 
g¨rk gS ftld¢ vUnj ,d èkkrq dh NM+ g¨rh gS ftl ij rqyk 
n.M fVdh jgrh gSA rqyk n.M d¢ eè; fcUnq esa ,d lad¢rd 
g¨rk gS ftldk fupyk fljk vkèkkj ij yxs iSekus ij Äwerk gS 
rFkk rqyk n.M d¢ {kSfrt g¨us ij lad¢rd dk fupyk fljk 
iSekus d¢ “kwU; ij jgrk gSA LrEÒ d¢ Åijh Òkx ls ,d èkkxs dh 
lgk;rk ls ,d lkgqy lw= yVdk jgrk gS ftldk u¨ad Åij 
dh v¨j g¨rh gSA vkèkkj d¢ lery g¨us ij yVd¢ gq, VqdM+s dh 
u¨ad Bhd uhps d¢ VqdM+s dh u¨ad d¢ Åij g¨rh gSA rqyk dk 
vkèkkj ydM+h dk g¨rk gS ftld¢ uhps rhu lery djus okys 
isap yxs g¨rs gSa ftUgsa Åij&uhps Äqekdj vkèkkj d¨ f{kfrt 
dj fy;k tkrk gSA

ueh] èkwy] gok vkfn ls lqjf{kr j[kus d¢ fy;s ;g 
midj.k ,d cM+s “kh“ks d¢ cDl esa can jgrk gSA ;g cDl nk¡;s] 
ck;sa rFkk lkeus ls [k¨yk tk ldrk gSA bl “kh“ks d¢ cDl esa 
rqyk n.M d¢ lekUrj Åij ,j jkbMj yxk g¨rk gS ftld¢ 
vxys Òkx esa jkbMj d¨ yVdkdj bls rqyk n.M d¢ Åij 
fdlh Òh LFkku ij j[kk tk ldrk gSA

ck¡V cDl& ;g ydM+h dk cuk g¨rk gS blesa xzke] 
feyhxzke d¢ ck¡V] jkbMj rFkk fpeVh j[ks jgrs gSaA bl cDl esa 
ck¡V¨a dk j[kus dk dze fuEu izdkj g¨rk gSA

xzke 50] 20 20 10 5 
 2 2 1

feyhxzke    500] 200] 200] 100] 
  50] 20] 20 10

gkFk ls Nwus ;k bud¢ Åij èkwy vk tkus ij bu ck¡V¨a dk 
Òkj xyr g¨ ldrk gS blfy, ck¡V¨a d¨ iz;¨x djrs le; 
fpeVh dk iz;¨x vko“;d gSA ck¡V¨a d¢ Åij ls èkwy d¨ 
eqyk;e czq“k ;k lkQ diM+s ls lkQ dj ysuk pkfg;sA 
dÒh&dÒh u;s ck¡V¨a dk Òkj Òh v“kq) g¨rk gS blfy;s u;s 
ck¡V¨a dk izkekf.kd ck¡V¨a ls va“kkdu dj ysuk pkfg;sA

jkbMj (Rider)& ;g ,Y;qfefu;e rkj dk cuk g¨rk gS 
ftldk Òkj 5 ;k 10 feyhxzke g¨rk gS] 5 feyhxzke dk jkbMj 
ml rqyk ij iz;¨x fd;k tkrk gS ftldh rqyk n.M ck¡;sa ls 
nk;È Òqtk dh v¨j 10 cjkcj Òkx¨a esa foÒkftr g¨rh gSA bl 
rqyk esa “kwU; chp esa u g¨dj {kqjèkkj d¢ ck¡;s fdukjs ij g¨rk gSA 
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izR;sd cM+k Òkx cjkcj&cjkcj N¨Vs 10 Òkx¨a esa caVk g¨rk gSA 
,d cM+k Òkx ,d feyhxzke d¢ cjkcj g¨rk gS rFkk izR;sd N¨Vk 
Òkx 0-1 feyhxzke ¼0-0001 xzke½ d¢ cjkcj g¨rk gSA 10 
feyhxzke dk jkbMj ml rqyk ij iz;¨x djrs gSa ftldh rqyk 
n.M d¢ eè; “kwU; g¨rk gS rFkk “kwU; d¢ n¨u¨a v¨j dh Òqtk;sa 
¼nk;sa ,oa ck;È½ cjkcj&cjkcj 10 cM+s Òkx¨a esa foÒkftr g¨rh 
gSaA ,d cM+k Òkx iqu% 5 N¨Vs Òkx¨a esa foÒkftr g¨rk gSA ,d 
c+M+s Òkx dk Òkj ,d feyhxzke rFkk ,d N¨Vs Òkx dk Òkj 0-2 
feyhxzke ¼0-0002 xzke½ g¨rk gSA ;fn jkbMj ck¡V okys ¼nk;sa½ 
iyM+s dh v¨j fLFkr g¨ r¨ bldk Òkj iyM+s esa j[ks ck¡V¨a esa Òkj 
d¢ lkFk t¨M+ fn;k tkrk gS ;fn foijhr fn“kk esa fLFkr gS r¨ 
bldk Òkj ÄVk fn;k tkrk gSA

mnkgj.k& ,d jkbMj chp esa vafdr “kwU; oklh rqyk 
n.M d¢ 8 cM+s Òkx d¢ i“pkr~ 3 N¨Vs Òkx ij j[kk tkrk gS r¨ 
jkbMj }kjk iznf“kZr Òkj D;k g¨xk\

1 cM+k Òkx dk Òkj 1 fe-xzk-

8 cM+k Òkx dk Òkj 0-2 fe-xzk- ;k 0-0008 xzke

1 N¨Vs Òkx dk Òkj 0-2 fe-xzk- 

3 N¨Vs Òkx dk Òkj 3 0-2 0-6 fe-xzk- ;k 0-0006  

dqy Òkx 0-008 0-0006 0-0086 xzke

rqyk d¨ iz;¨x djus d¢ fu;e rFkk lkoèkkfu;k¡

1- r¨yrs le; lad¢rd d¢ lkeus cSBuk pkfg;sA

2- r¨yus ls igys rqyk d¢ iyM+¨a rFkk vU; Òkx¨a d¨ 
eqyk;e czq“k ls lkQ djd ysuk pkfg,A

3- r¨yus ls igys rqyk d¢ èkjkry d¨ lery djus 
okys&okys isap rFkk lkgqy lw= dh lgk;rk ls lery 
rFkk lUrqfyr dj ysuk pkfg,A

4- rqyk n.M d¨ mBkdj ;g ns[kuk pkfg;s fd lad¢rd 
iSekus d¢ vafdr “kwU; d¢ n¨u¨a v¨j leku nwjh rd xfr 
djrk gS ;k ugÈ ;fn ugÈ r¨ leatu isap¨a ls Bhd dj 
ysuk pkfg;sA

5- Ckk¡V¨a rFkk jkbMj d¨ fpeVh ls idM+uk pkfg;s gkFk¨a ls 
ugÈA

6- r¨yrs le; rqyk d¢ dk¡p d¢ cDl dh f[kM+fd;k¡ can 
j[kuh pkfg;sA

7- iyM+s esa j[ks gh j[ks Òkj viuh u¨V cqd esa u¨V dj ysuk 
pkfg;sA

8- Ckk¡V ck;sa iyM+s d¢ eè; esa j[kus pkfg;s rFkk jkbMj d¨ 
rqyk n.M ij j[kus d¢ ckn jkbMj okgd d¨ mij mBk 
ysuk pkfg;sA

9- rqyk d¢ iyM+s esa dÒh xeZ oLrq ugÈ r¨yuh pkfg;sA

10- Xkhys inkFkZ] fpidus okys inkFkZ rFkk fdlh inkFkZ d¢ 
ikmMj d¨ dÒh Òh iyM+s ij lhèks j[kdj ugÈ r¨yuk 
pkfg;sA

11- ueh “k¨f"kr djus okys inkFkZ tSls l¨fM;e 
gkbMªkDlkbM] vfèkd ok"o okys inkFkZ tSls ,Yd¨gy 
rFkk la{kkj.k (Corrosive) tSls HCl, HNO , I  d¨ 2 2

lnSo dk¡p d¢ Mk¡V yxs crZu esa j[kdj r¨yuk pkfg,A

C;wjsV (Burette)& ;g ,d leku O;kl okyh dk¡p dh 
uyh dk cuk g¨rk gS ftlesa Åij ls uhps dh v¨j 0 ls 50 fe-
fy- d¢ fu“kku yxs g¨rs gSaA izR;sd n¨ dzekxr fu“kku¨a dh nwjh 
10 cjkcj Òkx¨a esa foÒkftr g¨rh gS rFkk izR;sd N¨Vk fu“kku 0-
1 feyh yhVjd¨ iznf“kZr djrk gS t¨ C;wjsV dk vYire eki 
g¨rh gSA C;wjsV d¢ fupys Òkx esa jcM+ dh uyh v©j ,d tsV 
yxk g¨rk gSA jcM+ dh uyh d¨ fiapdkd dh lgk;rk ls can 
dj nsrs gSaA fiapdkd (Pinchock) d¨ nckus ;k LVki dkd d¨ 
Äqekus ij C;wjsV (Stop Cock Burette) esa Òjk gqvk nzo tsV ls 
cw¡n&cw¡n djd¢ ckgj fudyrk gSA C;wjsV dk iz;¨x djrs lae; 
fuEu lkoèkkfu;k¡ j[kuh pkfg;s&

1- C;wjsV d¨ iz;¨x djus ls igys mls vklqr ty ls èk¨ 
ysuk pkfg;sA

2- LVki dkd ;k fiapdkd dh tk¡p dj ysuh pkfg;s fd 
og Bhd dk;Z dj jgh gS ;k ugÈA

3- ftl foy;u d¨ C;wjsV esa Òjuk g¨ ml foy;u dh 
Fk¨M+h ek=k ls C;wjsV d¨ èk¨ (Rinse) ysuk pkfg;sA

4- C;wjsV esa foy;u Òjus ij gok dk cqycqyk ugÈ jguk 
pkfg;s ;fn gS r¨ mls fudkyus d¢ fy;s fiapdkd ;k 
LVki dkd d¨ nkc d¢ lkFk ,d lkFk [k¨y nsuk pkfg;sA

5- ikB~;kad ysrs le; C;wjsV d¢ ihNs ,d lQ¢n dkxt yxk 
ysuk pkfg;s rFkk ikB~;kad i<+rs la; vk¡[k d¢ C;wjsV esa 
Òjs gq, nzo d¢ ur¨nj ry ij Li“kZ j[s[kk dh lhèk esa 
j[kuk pkfg;sA

6- jaxhu foy;u¨a es Åij dk ry i<+uk pkfg;sA

7- izkjfEÒd rFkk vfUre ikB~;kad d¨ iz;¨xRed u¨V cqd 
esa rqjUr fy[k ysuk pkfg;sA
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8- ¶;wjsV dk tSV d¨uhdy ¶ykLd d¢ foy;u esa Mwcuk 
ugÈ pkfg;s rFkk fdz;kUr fcUnq d¢ lehi C;wjsV ls 
foy;u d¨ cw¡n&cw¡n djd¢ Mkyuk pkfg,A

fiisV (Pipette)& ;g ,d yEch dk¡p dh uyh g¨rh gSA 
,d fljk tSV d¢ vkdkj dk g¨rk gS] ftld¢ fudkl fcUnq 
(Delivery point) dgrs gSaA bu fiisV esa d¢oy ,d gh fpUg 
yxk jgrk gSA cYc d¢ Åij fiisV dk vk;ru rFkk rki vafdr 

0g¨rk gSA tSls&20 C, 10 ml bldk vFkZ gS fd vafdr fu“kku 
0rd  20 C ij blesa 10 fe-fy- nzo vkrk gSA ;s fiisV fofÒUu 

{kerkv¨a dh g¨rh gSa ¼1] 2] 5] 10] 20] 25] 50] 100] fe- fy-½ 
rFkk bls Transfer-pipette dgrs gSaA vU; izdkj dh v“kkafdr 
fiisV (Graduated pipette) esa cYc ugÈ g¨rk rFkk buesa fu“kku 
vafdr g¨rs gSa ,slh fiisV d¨ va“kkafdr fiisV dgrs gSaA fiisV 
d¨ iz;¨x djrs le; fuEu ckr¨a d¨ è;ku esa ysuk pkfg;s&

1- iz;¨x djus ls igys fiisV d¨ ty ls lkQ dj ysuk 
pkfg;sA

2- ftl foy;u d¨ fiisV ls ysuk gS mldh dqN ek=k 
fiisV esa ysdj mlls èk¨ ysuk pkfg,A

3- fiisV esa yxs fu“kku ls dqN Åij rd foy;u eq¡g ls 
[kÈpdj vaxqyh ls nck ysuk pkfg;s] fQj vaxqyh d¨ 
<hyk djd¢ foy;u d¨ fudyus nsuk pkfg;sA

4- fiisV ls d©uhdy ¶ykLd esa nzo LFkkukUrfjr djrs 
le; fiisV d¢ “ks'k nzo d¨ dÒh Òh Qw¡d dh lgk;rk ls 
ugÈ fudkyuk pkfg;s cfYd tSV d¨ d©uhdy ¶ykLd 
dh nhokj ls Li“kZ djk nsuk pkfg;sA

5- foy;u d¨ èkhjs&èkhjs fiisV esa pwluk (suck) pkfg;s] 
rsth ls [kÈpus ij foy;u eq¡g esa tk ldrk gSA

6- lkanz] vEy] fo"kSys inkFkZ rFkk xeZ foy;u vkfn d¨ 
fiisV ls ugÈ ysuk pkfg;sA

d©uhdy ¶ykLd (Conical flask)& ;g “kadq d¢ 
vkdkj dk dkap dk ¶ykLd g¨rk gSA blesa vuqekiu djrs gSa 
D;¨afd foy;u¨a d¢ faeJ.k d¨ feykrs le; ckgj fudyus dk 
Ò; ugÈ jgrk gSA ;g izk;% fofÒUu vk;ru¨a tSls& 100] 150] 
250] 500 fe-fy- d¢ g¨rs gSaA ¶ykLd d¨ iz;¨x djrs le; 
fuEu ckr¨a dk è;ku j[kuk vko“;d gS&

1- izR;sd vuqekiu izkjEÒ djus ls igys rFkk ckn esa vklqr 
ty ls èk¨ ysuk pkfg;sA

2- C;wjsV ;k fiisV ls fy;s tkus okys nzo ls bls dÒh ugÈ 
èk¨uk pkfg;sA

Ekkiu ¶ykLd (Measuring flask)& bls vk;rukRed 
¶ykLd (Volumetic flask) Òh dgrs gSaA ;g dk¡p dk cuk 
yEch xnZu rFkk piVs isans okyk ¶ykLd g¨rk gSA ;g fofÒUu 
vk;ru¨a tSls& 25] 50] 100] 250] 500] 1000] 2000 fe-fy- dk 
g¨rk gSA bldh xnZu ij ,d fpUg yxk g¨rk gS rFkk eq¡g ij 
,d dk¡p dh Mk¡V yxh jgrh gS t¨ fd èkkxs dh lgk;rk ls 
¶ykLd dh xnZu esa caèkh jgrh gSA bld¨ iz;¨x djrs le; 
fuEu ckr¨a dk è;ku j[kuk pkfg;s&

1- iz;¨x djus ls igys bls vklqr ty ls èk¨ ysuk pkfg;sA

2- ¶ykLd d¢ eq¡g ij vklqr ty ls èkqyk gqvk Quy j[kuk 
pkfg;sA

3- foy;u cukus okys inkFkZ d¨ Qyu esa Mkydj èkhjs&èkhjs 
vklqr ty ls Mkyuk pkfg;s tc rd fd lEiw.kZ inkFkZ 
ikuh d¢ lkFk ¶ykLd esa u pyk tk;sA

4- lEiw.kZ inkFkZ d¢ Äqy tkus ij ¶ykLd esa vafdr fu“kku 
d¢ lehi rd vklqr ty Òj nsuk pkfg;sA

5- IykLd d¢ vafdr fu“kku rd vk;ru djus d¢ fy;s 
fiisV ls cw¡n&cw¡n djrs vklqr ty ¶ykLd esa Mkyuk 
pkfg;sA

6- vk;ru iwjk g¨ tkus ij ¶ykLd esa MkV yxkdj mls 
Åij&uhps djd¢ fgykuk pkfg;s ftlls foy;u lek¡x 
g¨ tk;sA

7- ekiu ¶ykLd d¨ xeZ ugÈ djuk pkfg;sA

chdj (Beaker)& bldh vko“;drk foy;u cukus esa] 
nzo d¢ mckyus esa rFkk cgqr&lh jklk;fud fdz;k;sa djkus esa 
g¨rh gSA ;s lkèkkj.kr;k 50] 100] 250] 400] 800 rFkk 1000 fe-
fy- vk;ru d¢ g¨rs gSaA budk mi;¨x vuqekiu rFkk vo{ksi.k 
esa Òh g¨rk gSA chdj dh Åij lrg ij ,d uqdhyk Òkx ckgj 
fudyk g¨rk gS ftls LikmV dgrs gSa] bld¢ }kjk gh chdj d¢ 
nzo d¨ ckgj fxjk;k tkrk gSA

ij[kuyh (Test tube)& ;s {kkjh; ,oa vEyh; ewyd¨a d¢ 
ijh{k.k esa iz;¨x dh tkrh gSaA yxÒx 15&20 fe-fy-  okyh 
ij[kuyh d¨ gh izk;% iz;¨x“kkyk esa iz;¨x fd;k tkrk gSA ftu 
izfrfdz;kv¨a esa cgqr vfèkd mckyus dh vko“;drk iM+rh gS 
muesaa 25&30 fe-fy- vk;ru okyh ij[kuyh iz;¨x dh tkrh 
gSA

ok'k c¨ry (Wash bottle)& x¨y isanh okys 500 fe-fy 
{kerk d¢ ,d ¶ykLd esa ty dh ckjhd èkkj fudkyus d¢ fy;s 
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izcUèk g¨rk gSA bld¢ eq¡g ij n¨ eqM+h gqÃ uyh ,d dkdZ esa 
g¨dj yxh jgrh gSa ftlesa ,d d¢ eq¡g ij izèkkjd yxk g¨rk 
gSA tc fcuk izèkkjd (jet) okyh eqM+h uyh esa gok Qw¡dh tkrh gS 
r¨ ¶ykLd esa gok dk nkc c<+ tkrk gS ftld¢ dkj.k ikuh 
nwljh uyh d¢ }kjk izèkkjd esa g¨dj iryh èkkj d¢ :Ik esa osx ls 
ckgj fudyus yxrk gSA bls vklqr ty j[kus esa iz;¨x fd;k 
tkrk gSA

Quy (Funnel)& ;g vo{¨i d¨ Nkuus d¢ dke vkrk 

gSA ;g 5½ ls 7 ls-eh- O;kl dk g¨rk gSA bldh uyh dk O;kl 
izk;% 4 fe-eh- v©j yackÃ 8 ls 15 ls-eh- rd g¨rh gSA

VªkÃikM LVSaM (Tripod stand)& ;g y¨gs dk rhu Vk¡x¨a 
okyk LVS.M g¨rk gSA bl ij y¨gs d¢ rkj dh tkyh j[kdj 
chdj d¨ rFkk Dys ikbi Vªkb,safxy j[kdj dzqlhfcy d¢ xeZ 
djrs gSaA

Ekkiu flfy.Mj (Measuring cyclinder)& ;g 
csyukdkj dk¡p dk ik= g¨rk gS ftlesa isans dh v¨j ls Åij dh 
v¨j fe-yh- d¢ fu“kku yxs g¨rs gSaA nzo mM+syus d¢ fy;s chdj 
dh Òk¡fr bld¢ Åijh Òkx esa ckgjh lrg ij LikmV cuk g¨rk 
gSA ;s 10] 25] 50] 100] 250] 500] 1000] 2000 fe-fy- d¢ g¨rs 
gSaA

Xkksy ,oa piVs isanh d¢ ¶ykLd (Round and flat 

bottom flask)& ;s Òh dk¡p d¢ cus g¨rs gSaA buesa nzo j[ks rFkk 
xeZ fd;s tkrs gSaA ;s fofÒUu izdkj d¢ lkekU; foy;u rS;kj 
djus d¢ dke esa vkrs gSaA ;s lkekU;r% 250] 500] 1000 rFkk 
2000 fe-fy d¢ g¨rs gSaA

Okkp Xykl (Watch glass)& ;g dk¡p dh cuh fofÒUu 
O;kl dh x¨ykdkj IysV g¨rh gSa t¨ chdj d¨ <dus ds dke 
vkrh gSaA bUgsa vklqr ty ls lkQ djd¢ gh iz;¨x esa ykuk 
pkfg;sA iz;¨x esa ykrs le; bld¢ uhps isans esa chdj dk nzo 
fpidus dh laÒkouk jgrh gS] vr%vyx djus ls igys mls 
chdj esa gh ikuh dh èkkj ls èk¨ ysuk pkfg;sA

dk¡p dh NM+ (Glass rod) ,oa dk¡p dh uyh (Glass 

tube)& dk¡p dh NM+ B¨l ,oa dk¡p dh uyh [k¨[kyh leku 
O;kl dh g¨rh gSA dk¡p dh NM+ foyk;d esa foys; d¨ feykus 
d¢ dke vkrh gSA blesa dÒh&dÒh fupys fljs ij ,d jcj dk 
NYyk Òh yxk jgrk gS ftls iqfyl eSu dgrs gSaA ;g chdj dh 
nhokj¨a ls fpid¢ inkFkZ vyx djus d¢ dke vkrk gSA dk¡p dh 
NM+ d¨ chdj esa LikmV d¢ foijhr fn“kk okyh nhokj d¢ lkFk 
j[kuk pkfg;s] LikmV ls lVk dj ugÈA

vfÒdeZd c¨ry (Reagent bottle)& fofÒUu izdkj d¢ 

jklk;fud iz;¨x djus d¢ fy;s fÒUu&fÒUu izdkj d¢ 
jk;klfud inkFk¨Za ftUgsa vfÒdeZd dgrs gSa] dh vko“;drk 
iM+rh gSA ;s vfÒdeZd ftu dk¡p dh c¨ry¨a esa j[ks tkrs gSa 
mUgsa vfÒdeZd c¨ry dgrs gSaA ;s c¨ry “kSYQ esa j[kh tkrh 
gSaA vfÒdeZd c¨ry ls vfÒdeZd fudky dj rqjUr MkV yxk 
nsuh pkfg;sA MkV d¨ dÒh Òh est ij ugÈ j[kuk pkfg;s] 
vU;Fkk mlesa ckº; v“kqf) fipdus dh laÒkouk jgrh gSA 
dÒh&dÒh vfÒdeZd c¨ry iz;¨x djus d¢ ckn rqjUr gh 
“kSYQ esa j[k nsuk pkfg;s ftlls dk;Z djus esa vlqfoèkk u g¨A

i¨flZysu fM'k (Porcelain dish)& ;g pk;uk Dys dh 
cuh g¨rh gSaA blesa vuqekiu fd;k tkrk gS rFkk inkFkZ dk 
ok"ihddj.k Òh fd;k tkrk gSA

i¨flZysu Vkby (Porcelain tile)& bls ckº; lwpd dh 
mifLFkfr esa vuqekiu djus d¢ iz;¨x esa yk;k tkrk gSA lwpd 
dh cw¡nsa bld¢ Åij j[kh tkrh gSaA vkUrfjd lwpd iz;¨x djd¢ 
vuqekiu djrs le; bls  dkWuhdy ¶ykLd d¢ uhps j[kk 
tkrk gS ftlls fdz;kUr fcUnq ls Li"V g¨ tkrk gS bls iz;¨x esa 
ykus esa rqjUr ckn lkQ dj nsuk pkfg;s v©j vklqr ty ls 
èk¨dj] lq[kk dj j[kuk pkfg;sA

fVud¨u (Tin cone)& ;g fVu dk cuk csyukdkj 
fNnz;qDr d¨u g¨rk gSA ;g Quy esa j[ks vo“ks"k;qDr fQYVj 
isij d¨ lq[kkus d¢ dke vkrk gSA bls VªkbikM LVSaM d¢ Åij 
j[kh rkj tkyh d¢ ,slosLVl Òkx ij j[krs gSaA Quy d¨ bld¢ 
Åijh fljs ij j[kk tkrk gSA cuZj d¨ rkj dh tkyh d¢ uhps 
j[kdj tykus ls Quy esa j[k gqvk xhyk fQYVj isij vo“ks"k 
lfgr lw[k tkrk gSA

rkj dh tkyh (Wire gauge)& ;g y¨gs d¢ rkj¨a dh 
tkyh g¨rh gS ftld¢ chp esa lQ¢n Òkx ,lcsLVl yxs g¨us d¢ 
dkj.k g¨rk gSA bld¢ iz;¨x ls xeZ djrs le; midj.k ugÈ 
VwVrk gSA

Vk¡Xl (Clay pipe triangle)& ;g èkkrq dh cuh g¨rh 
gSA bldk iz;¨x xeZ dzwlhfcy idM+us d¢ fy, g¨rk gSA bls 
iz;¨x djus ls igys bld¢ flj¨a d¨ lkQ dj ysuk pkfg;sA 
est ij j[krs le; bld¢ fljs Åij dh v¨j j[kus pkfg;sA

Dys ikbi Vªkb,afxy& y¨gs d¢ rkj¨a d¢ Åij Dys ikbi 
yxs g¨rs gSaA dzwlhfcy d¨ xeZ djrs le; bld¢ Åij j[krs 
gSaA

flfydk dzwlhfcy (Silica crucible)& ;g flfydk dk 
ocuk g¨rk gS rFkk 2500 C rki rd xeZ djus ij Òh ugÈ VwVrk 
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gSA blesa j[kdj vo{ksi d¨ tykrs gSaA

MSlhd¢Vj& ;g ,d dk¡p dk crZu g¨rk gS ftlesa “kq'd 
okrkoj.k cuk jgrk gSA bls ok;q&j¨èkh j[kk tkrk gSA blesa xeZ 
dzwlhfcy d¨ j[kdj r¨yus ls igys BaMk fd;k tkrk gSA blesa 
j[ks inkFkZ d¢ Òkj es ueh rFkk dkcZu Mkb&vkWDlkbM d¢ “k¨"k.k 
}kjk ifjorZu ugÈ g¨rk gSA blesa Nsn¨a okyh ,d i¨lZyhu IysV 
yxh g¨rh gS ftl ij dzwlhfcy d¨ Dys ikbi Vªkb,safxy yxk 
dj j[kk tkrk gSA fupys Òkx esa ¶;wt gqvk dSfY“k;e 

Dy¨jkbM Òjk jgrk gS t¨ ueh d¨ “k¨f"kr djus dk dk;Z djrk 
gSA MSlhd¢Vj d¢ <Ddu d¢ fupys fdukj¨a ij xzhl dh ,d 
iryh irZ g¨rh gS t¨ bls ok;qj¨èkh j[krh gSA [k¨yrs le; bls 
Åij u mBkdj fdukjs dh v¨j f[kldkrs gSa rFkk blh izdkj 
can djrs gSaA <Ddu d¨ est ij j[krs le; xzhl okyh lrg 
Åij j[kuh pkfg;sA Mslhd¢Vj d¨ tgk¡ rd laÒo g¨ ld¢ can 
j[kk pkfg;s rkfd blesa ok;q ls ueh dk “k¨"k.k u g¨ ld¢A


