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úúO ødjK yd tAjdfha Ndú;2

 fuu mdvu yeoEÍfuka miq j Tng"

iucd;Sh yd úIucd;Sh ñY%Kj, fjki

tÈfkÞ Ôú;fha § Ndú; lrk úúO ødjlj, .=K

ødjKj, ixhq;sh yd ødjK ms<sfh, lsÍu

ødjH;dj flfrys n,mdk idOl

ødjKhl we;s ix>gl fjkalr .ekSu yd øjH msßisÿ lsÍu

ms<sn| j wkafõIKh lsÍu g

wjYH ksmqK;d ,nd.ekSug yels jkq we;'
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2'1 iucd;Sh ñY%K ^ødjK& yd úIucd;Sh ñY%K

wm wjg we;s fndfyduhla øjH ixY=oaO tAjd fkd fõ' tajdfha øjH folla fyda Bg 
jeä .Kkla ñY% ù ;sìh yels h' wm wjg we;s jd;h" id.rh" mi" .x`.d c,h 
ksoiqka f,i .; yels h' tfia u Tn WoEik mdkh l< f;a fldamamh o" Tfí 
ksfjfiaa msisk wdydr rij;a lsÍug fhdok ̈ Kq oshrh o fï .Khg wh;a fõ'  
fujeks øjH fmdÿfõ ye¢kajkqfha ñY%K hkqfjks' wvx.= ix>gl fN!;sl 
l%uj,ska fjkalr.; yels mÞ¾: ñY%K fõ' 

ñY%Kfha wvx.= ix>glj, iajNdjh wkqj tajd j¾. follg fnÈh yels h.

1. iucd;Sh ñY%K  (homogeneous mixtures)

iSks iaj,amhla c,fha fyd¢ka Èh lr idÞ.kakd ñY%Khl ix>gl jkqfha c,h 
yd iSks h' fuu ñY%Kh fyd¢ka ksÍlaIKh l< o tys iSks yd c,h fjka lr 
y÷kd.; fkd yels h' fujeks ñY%Khl ́ kE u l=vd fldgil rih" j¾Kh" 
>k;ajh jeks fN!;sl ,CIK iudk fõ'  ́ kE u fldgil .;s,laIK tfuka 
u ixhq;sh iudk jk fujeks ñY%K iucd;Sh 

ñY%K fyj;a ødjK (solution) f,i ye¢kafõ'

ødjKhla" ødjlhlska (solvent) yd ødjH (solute) tllska fyda lSmhlska fyda
iukaú; h' ødjKhl jeä m%udKhla wvx.= ix>glh ødjlh fõ' fiiq ix>gl
ødjH f,i ye¢kafõ'

ødjKh = ødjH + ødjlh
ksoiqka ( iSks ødjKh = iSks + c,h

fia,hska ødjKh = fidaähï laf,darhsâ + c,h

2. úIucd;hS  ñYK% ( Heterogeneous mixtures )
rgykq q lene,,a la fyd¢ka lv= q lr c,fha Èh lÍs fuka miq j th kÍs lIa Kh

l< úg iqÿ meye;s wxY= c,fha wj,ïnkh ù we;s nj;a" we;eï wxY= l%ufhka
.=re;ajh hgf;a my<g .uka fldg Ndckh m;=f,a ;ekam;a jk nj;a fmfka'

fuu ñYK% fha fjka fjka ;ekja ," j¾Kh" >k;ja h jeks fN!;ls  ,lIa K
tAldldr fkd jk w;r ñY%Kfha wvx.= ix>gl tlsfkllska fjka lr y÷kd.;
 yels h' wv.= ix>gl tlfs klks a fjkla r y÷kd.; yel"s  úúO ;ekja ,ks a  .;a lv= d
  fldgija , .;,s lIa K yd ixh;q hs  iudk fkdjk fujeks ñYK%  úIu cd;hS  ñYK%  

ikS s

c,h ødjKh

iSks iy c,fha ñY%Khla
2'1 rEmh  ødjKhl wxY= jHdma;sh

wxY= 
ødjKh
;=< 
iudldrj
jHdma; ù we;'

f,i ye¢kafõ'
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rgykq q
lv= q c,h wj,ïnkh

>k
wxY= fmdl=re
.eiS 
wiudkldrj
jHdma; 
ù we;'

rgyqkq l=vq c,fha wj,ïnkh
ù mj;sk whqre

 2'2 rEmh - úIucd;Sh ñY%Khl wxY= jHdma;sh

fï wkqj iSks yd c,h ñY%Kh iucd;Sh ñY%Khla f,i;a rgyqkq l=vq yd
c,h ñY%Kh úIucd;Sh ñY%Khla f,i;a ±laúh yels h' fuu ñY%K fofla u
Ndú; jQ iSks yd rgyqkqj, wdrïNl wjia:dj >k jk w;r c,h øj wjia:dfõ
mj;S' fï ksid iSks yd c,h ñY%Kh >k - øj iucd;Sh ñY%Khla fyj;a
ødjKhla f,i o rgyqkq l=vq yd c,h ñY%Kh >k - øj úIucd;Sh ñY%Khla
f,i o ±laúh yels h' ñY%Khl wvx.= ix>glj, wdrïNl wjia:dj wkqj tAjd
;j ÿrg;a j¾. l< yels h'
úúO ñY%K

>k-øj ñY%K 

¨Kq" fldm¾ i,af*aÜ" fmdgEishï mZuex.fkaÜ hk >k øjH c,fha 
ÈhlsÍfï § >k-øj iucd;Sh ñY%Khla fyj;a ødjKhla iEfok nj Tng 
jegfykq we;'

frÈ fidaok l=vq" ;sßÕ= msá" ks,a ̂ frÈj,g fhdok& wdÈh c,hg tl;= l< 
úg l=vd >k wxY= ødjKfha wj,ïì; j mj;sk whqre ksÍlaIKh l< yels h' 
ødjKh ál fõ,djla ksYap, j ;enQ úg tu wxY=j,ska fldgila Ndckfha m;=,g 
.uka lrkq fmfka' tu ksid fuu >k øjH c,fha Èh l< úg  >k - øj 
úIucd;Sh ñY%K idok nj Tng meyeÈ,s jkq we;'

øj-øj ñY%K

t;s,a uoHidrh c,fha Èh l< úg o iucd;Sh ñY%Khla fyj;a ødjKhla 
,efí' th  øj-øj iucd;Sh ñY%Khlg ksoiqkls' 

fmd,af;,a c,hg tla lr ;Èka le,;+ úg l=vd f;,a ìxÿ c,fha 
wj,ïnkh ù mj;skq ksÍlaIKh l< yels h' fuu fmd,af;,a iy c,h ñY%Kh  
øj - øj úIucd;Sh ñY%Khlg ksoiqkls' 

l%shdldrlu 2'1
my; i|yka øjH c,fha Èh lr ksÍlaIK jd¾;d lrkak' ¨ Kq" frÈ

fidaok l=vq" ks,a ̂ frÈj,g ouk&" fldm¾ i,af*aÜ" fmdgEishï mZuex.fkaÜ"
;sßÕ= msá" fmd,af;,a" t;s,a uoHidrh' 
Tn ms<sfh, l< úúO ñY%K iucd;Sh yd úIucd;Sh f,i j¾. lrkak' 
ix>glj, wdrïNl wjia:dj wkqj tAjd ;j ÿrg;a j¾. lsÍug W;aidy lrkak'
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>k - >k ñY%K
ms;a;, hkq ñY% f,dayhla nj Tn okakd lreKls' fuh fldm¾ jeä 

m;% Ys ;hla iks la a iuÕ wvq m;% Ys ;hla ñY% lÍs fuka idÞ.efk'a  tneúka m;s ;a , hkq
>k - >k iucd;Sh ñY%Khla fyj;a >k ødjKhls' hlv l=vq yd i,a*¾ l=vq fyd`Èka
ñY% l< úg >k - >k úIucd;Sh ñY%Khla ,efnhss'

jdhq - øj ñY%K
fï wdldrhg u úúO jdhq j¾. c,fha Èh lsÍfuka idÞ.kakd ñY%K ms<sn|

j u|la is;d n,kak' fjf<| fmdf<a we;s fidavd j;=r fnda;,h fï i|yd
ksoiqkls' fidavd j;=r idokafka c,h ;=< mSvkhla hgf;a ldnka vfhdlaihsâ
jdhqj Èh lsÍfuks' jik ,o fidavd fnda;,hla ksÍlaIKh lsÍfuka tys c,h yd
ldnka vfhdlaihsâ fjka fjka j ksÍlaIKh l< fkd yels h' tneúka jik ,o
fidavd fnda;,fha wvx.= ñY%Kh" øj-jdhq iucd;Sh ñY%Khla  fyj;a ødjKhls'
fidavd fnda;,hla újD; lr th ksÍlaIKh lrkak' ta ;=< jdhq nqnq¨  olakg
,efí' újD; lrk ,o fidavd fnda;,hla ;=< wvx.= ñY%Kh øj-jdhq úIucd;Sh
ñY%Khla nj ±ka Tng wjfndaO jkakg we;'

 my; 2'1 j.=fõ we;s ksoiqka wOHhkfhka Tng ;j ÿrg;a úúO wdldrfha
ñY%K ms<sn| wjfndaOhla ,nd .ekSug yels jkq we;'

2'2 tÈfkÞ Ôú;fha § Ndú; jk ødjlj, .=K
Tfí wf;a ;ejreKq fldfyd,a,E iaj,amhla c,h fhdÞ fia§fuka bj;a

l< fkdyels nj Tn w;aoelSfuka u okakjd we;' tA i|yd N+ñf;,a Ndú; l<
yels h' fldfyd,a,E c,fha Èh fkd jk nj;a N+ñf;,a jeks ødjlj, Èh jk
nj;a fuhska meyeÈ,s fõ' fï wkqj úúO ødjl yuqfõ tl u ødjHh úúO
wdldrhg yeisfrk nj fmfka' tÈfkÞ Ôú;fha lghq;= i|yd úúO ødjl f;dard
.ekSfï § tA ms<sn| j ±kqïj;a ùu m%fhdackj;a jkq we;'

we;eï øjH c,fha Èh jk nj o we;eï øjH tfia Èh fkd jk nj o Tn
±kgu;a wOHhkh lr we;' thg fya;=j l=ula o@ ødjlh yd ødjHh ks¾udKh 
ù  ;sfnk wKqj, iajNdjh ødjH;dj ;SrKh lrk jeo.;a idOlhls' 

 2'1 j.=j - úúO ñY%K j¾. i|yd ;j;a ksoiqka

¨Kq ̂ >k& c,h ^øj& ¨ Kq ødjKh >k - øj
whãka ̂>k& t;fkd,a a ^øj& whãka uoH ødú;h    >k - øj
riÈh ̂ øj& rka ̂>k& rka ixrih     øj  - >k
c,h ^øj& jd;h ̂ jdhq& óÿu øj  -jdhq
;U ̂>k& rka ̂ >k& rka ñY% f,dayh >k ->k
áka ^>k& ;U ̂>k& f,dalv >k ->k
f,â ̂>k&          áka ̂>k&             mdyk Bhï              >k >- k                     

ødjHh ødjlh ødjKh ñYK%
j¾.h
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O%eùh ødjl yd ks¾O%eùh ødjl

tla tla uQ,øjH mrudKq bf,lafg%dak flfrys olajk wdl¾IKh úúO h' tneúka 
tlsfklg fjkia mrudKq folla nkaOk idok úg tla mrudKqjla foig 
nkaOk bf,lafg%dak jeämqr wdl¾IKh fõ' túg tu mrudKqjg l=vd iDK 
wdfrdamKhl=;a hdno mrudKqjg Bg idfmalaIj l=vd Ok wdfrdamKhl=;a ,efí' 
fujeks O%eùh ,laIK iys; wKqj,ska iukaú; ødjl O%eùh ødjl fõ (polar 
solvents). O%eùh ødjlj, fndfyda úg O -H ,  N - H  jeks O%eùh ldKav we;' c,h  
(H - OH), t;fkda,a (C H   - OH)  O%eùh ødjl i|yd ksoiqka lsysmhls'2

nkaOk bf,lafg%dak tla mrudKqjla foigj;a jeämqr wdl¾IKh fkdù
mj;S kï tjeks wKq O%eùh ,laIK fkd fmkajhs' fujeks wKqj,ska iukaú; 
ødjl ks¾O%eùh ødjl fõ (non- polar solvents). ldnka fgÜrdlaf,darhsâ (CCl4), 
fylafiaka (C6H14) fïjdg ksoiqka lsysmhls' 

ødjl ixfhda.fha iajNdjh wkqj tAjd ldnksl ødjl yd wldnksl ødjl jYfhka 
o j¾. l< yelsh' 

ldnksl ødjl  (Organic solvents) 

w;HjYHfhka u  ldnka o fndfyda úg yhsârcka o Bg wu;r j Tlaiscka o" 
ye,ck jeks uQ,øjHj,ska o iukaú; ixfhda. ldnksl ixfhda. fõ' fujeks 
ixfhda.j,ska ie§ ødjl" ldnksl ødjl f,i ye¢kafõ' ldnksl ødjl ks¾O%eùh 
yd O%eùh f,i kej; j¾. l< yels h'

5

O%eùh ksoiqka :- t;fkda,a" fu;fkda,a" weisfgdaka- 

ldnksl ødjl

ks¾O%eùh  ksoiqka  fylafiaka" fnkaiSka" - :- 

wldnksl ødjl (Inorganic solvents)

ldnkls  fkdjk fjk;a ødjl" wldnkls  ødjl fõ' tjA d o Oe% ùh  yd k¾s Oe% ùh  f,i
 kej; j¾. l< yels h'

  O%eùh  c,h " øj wefudakshd- ksoiqka :-
wldnksl ødjl

       ks¾O%eùh  ldnka vhsi,a*hsâ- ksoiqka :-

k¾s Oe% ùh yd Oe% ùh ødjlj, Èhjk ødjH m<s ns | j my; ±lfa jk wdldrfha
iïnkOa ;djla f.dvke`.hs  yels h' tu iïnkOa ;dj weirq e fldgf.k tla tla
ødjlj, Èh jk ødjH fudkjd ± hs fm/huS la l< yels h'

•  Oe% ùh ødjH Oe% ùh ødjlj, Èh fõ'

kos ikq   1' :- fidäa hï lfa ,dra hâs  whkls  >khl's  th ødjK.; jQ úg Na+ yd Cl - 

whkj,ks a iukúa ; nj Tn wOHhkh lr we;' tneúka th by< Oe% ùh .K=  iy;s "
fkdtfia kï whkls  .K=  iy;s  ødjHhl's  c,h Oe% ùh ødjlhl's  tneúka fidäa hï 

ldnka fgÜrdlaf,darhsâ

lfa ,dra hâs  c,fha Èh fõ'
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ksoiqk  2' (-  t;fkda,a O%eùh ødjHhls' c,h O%eùh ødjlhls' tneúka t;fkda,a
c,fha Èh fõ'

•  ks¾O%eùh ødjH ks¾O%eùh ødjlj, Èh fõ'

ksoiqk  1' (-  .%Sia ks¾O%eùh ødjHhls' N+ñf;,a ks¾O%eùh ødjlhls' fï ksid .%Sia
N+ñf;,aj, Èh fõ'

ksoiqk  2' (-

  

 fldfyd,a,E ks¾O%eùh ødjHhls' N+ñf;,a ks¾O%eùh ødjlhls' fï
ksid fldfyd,a,E N+ñf;,aj, Èh fõ'

ødjl lsysmhla iy tAjdfha Èh jk ødjH 2'2 j.=fõ ±lafõ' tA weiqfrka by;
i|yka ødjl-ødjH iïnkaO;d y÷kd.ekSug W;aidy lrkak'

2'2 j.=j - ødjl yd tAjdfha Èh jk ødjH lsysmhla

   ødjlh  tys Èh jk ødjH

c,h              iSks" ̈ Kq" fldm¾ i,af*aÜ" 
g¾mkaghska              tkeu,a ;Ska;
N+ñf;,a              .%Sia
t;fkda,a      whãka iaMál
weisfgdaka              ksh wdf,am
;ks ¾              tkeu,a ;Ska;

ødjlhl ;dmdxlh flfrys wKq w;r wka;¾ wdl¾IK n, yd wKqj, idfmalaI
wKlq  ila kOa h ̂id'w'i&a  n,mdh's  wKq w;r id'w'ia by< ùu yd wKq w;r wdl¾IK
n, m%n, ùu ødjlhl ;dmdxlh by< hEu g fya;= fõ' O%eùh wKq iys; O%eùh
ødjlj, wKq w;r wka;¾ wdl¾IK n, m%n, neúka tAjdfha ;dmdxl idfmalaI j 
by< w.hla .kS' ksoiqka f,i c,fha wvx.= O-H       nkaOkfha O%eùh;dj by< 
neúka tys ;dmdxlh 1000C muK by< w.hla .k'S  tku;q a Oe% ùh;dj wvq C-H 
nkOa kj,ks a iukúa ; fylfa ika a (C H

6 14 
) 0C 

úúO ødjlj, Ndú;
tÈfkÞ Ôú;fha § wm nyq, j u Ndú; lrk by< ødjl .=Khlska hqla;

ødjlh jkafka c,h hs' th O%eùh wldnksl ødjlhls' úoHd.dr lghq;=j, § wm 
Ndú; lrk fndfyduhla ødjK ms<sfh, lr .kakd ødjlh jkqfha c,h hs' 
fndfyduhla Ôú ffi,j, isÿ jk ffi,Sh m%;sl%shd i|yd o ødjlh jkqfha 

tkeu,a ;Ska;" iqj| ú,jqka wdÈfha ødjl f,i fndfyda úg ldnksl ødjl 
fhdÞ.efka' ksfjiaj, wdf,am lsÍu i|yd fhdÞ .kakd ;Ska;" tkeu,a yd 
tu,aIka jYfhka j¾. flfrk nj Tn okshs' tkeu,a ;Ska; Èh lsÍu i|yd 
ldnksl ødjlhla jk ;sk¾ ̂ weisfgdaka& Ndú; fõ' tu,aIka ;Ska; i|yd c,h 
ødjlhla fkdfõ' tu,aIka ;Ska; yd c,h úIucd;Sh ñY%Khla f,i ls%hd lrhs'

r: jdyk fldgia" úoHq;a Wmdx. wdÈh msßisÿ lsrSug yd we÷ïj, úh<s msßisÿ
lsÍu (dry cleaning) i`oyd o ldnksl ødjl Ndú; fõ'

whãka uoH ødú;h (tincture of iodine)   úIîc kdYlhls' úIîc keiSfï

ys ;dmdxlh 69'5 jeks wvq w.hla .kS'

c,h hs'

ødjlj, ;dmdxl
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ls%hdj,sh whãka uÕska isÿ l< o th ;ks j u fhÈh fkdyelafla  whãka c,fha 
fyd¢ka Èh fkd jk neúks' tneúka whäka Èhjk t;fkda,a ødjlh f,i  Ndú; 

lr we;. óg wu;r j øjH úiqrejd yeÍug ødjl Ndú; lrk wjia:djla f,i" ,S 
u; wdf,am lrk jd¾ksIaj, ødjlh f,i ;sk¾ .ekSu ±laúh yels h' jd¾ksIa 
wdf,am l< miq ;sk¾ jdIam ù hEfï § ,Sh u; wdrlaIs; mg,hla f,i jd¾ksIa 
b;sß fõ' fnda,afmdhskaÜ mEkaj, ;Ska; o w;s úfYaI ñY%Khls' tu ødjl ksid 
;Ska; ksoyfia .,dhEu;a lvÞish u; ,sùfï § fõ.fhka jdIam ù úh<Su;a isÿ 

fõ' uelsh yels ;Ska; iys; iqÿ mqjre mEkaj,  (white board maker) ;Ska; Èh 
lsÍug o jdIamYS,S ldnksl ødjl Ndú; lrkq ,efí' mqjrej u; ,shQ miq ldnksl 
ødjlh jdIam ù ;Ska; b;sß fõ'

ffjoH úoHdfõ § m%;sldr lghq;= i|yd Ndú; jk we;eï T!IO c,fha
wj,ïì; ñY%K ̂úIucd;Sh ñY%K& f,i ilia lr we;s w;r we;eï T!IO 
t;fkda,a jeks ødjlj, Èh lr ilia lr we;'

úúO wjia:dj, § Ndú; jk ødjl ms<sn| j ;jÿrg;a lreKq fidhd
ne,Su Tng rij;a w;a±lSula jkq we;' ødjl lsysmhla yd tAjdfha úúO m%fhdack
my; ±lafjk 2'3 j.=fõ ±lafõ'

ldnksl ødjl mßyrKfha § ie,ls,su;a úh hq;= lreKq rdYshls'
laf,dafrdf*daï yd we;eï B;r jeä m%udKhla wdYajdi ùfuka isys ke;s úh yels
h' tfuka u fndfyda ldnksl ødjl .sks.kakd iq¨  h' fnkaiSka jeks ldnksl
ødjl ms<sld ldrl ,laIK fmkajk w;r fndfyda ldnksl ødjlj,ska wlaudj"
jl=.vq" fud<h jeks wNHka;r bkaøshhkag ydks isÿ úh yels h' tfia u we;eï
ldnksl ødjl ifï ;ejÍfuka iu úh<Su yd ;=jd, ùu isÿ úh yels h' fï ksid
tn÷ ødjl mßyrKfha § wdrlaIl ms<sfj;a wkq.ukh l< hq;= h'

ødjl wvx.= Ndck ;Èka jid ;eîu" ±,afjk iq¿ ødjl wi, újD; ±,a,la 
Ndú; fkdlÍs u" ødjl wdYja di lÍs fuka je<luS " ødjl ifuys .eàu j<lja d .ekuS "
fyd¢ka jd;dY%h we;s ia:dkhl Ndú; lsÍu fujeks wdrlaIl mshjr lsysmhls'

2'3 j.=j - ødjl lsysmhla yd tAjdfha m%fhdack

ødjlh m%fhdack

fgg%dlaf,dafrdt;Ska úh<s msßisÿ lsÍu i|yd ( dry cleaning )
fgd¨ Bka" g¾mkaghska     ;Ska; ;kql lsÍu i|yd
weisfgdaka" t;s,a weisfÜÜ"       ksh wdf,am bj;a lSÍu i|yd
vhslaf,dafrdfuf;aka
fylafiaka" fmfg%da,shï B;¾ me,a,ï bj;a lsÍu i|yd
t;fkda,a     uqøK ;Ska; yd iqj| ú,jqkaj, iqj| øjH

osh lsÍu  i|yd

ldnksl ødjl mßyrKfha § wkq.ukh l<hq;= wdrlaIl ms<sfj;a
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ødjKfha ixhq;sh (w/w)  = × 100
 ødjHfha ialkaOh

 ødjKfha ialkaOh
 25   g
 200 g

×  100   = 12.5%=

ødjHfha ialkaOh

ødjKfha ialkaOh

5 g

100 g

2'3 wjYH;djg WÑ; ødjK ms<sfh, lsÍu yd ødjKj,
ixhq;sh m%ldY lsÍu

f;a fldamamhla ms<sfh, lsÍug fmr thg iSks f;a ye`È fldmuK tla 
lrkafka ±hs weiSu j¾;udkfha idudkH isß;la ù we;'  we;eï wh iSks f;a ye¢ 
folla" ;j;a iuyre iSks f;a ye¢ ;=kla wd§ jYfhka ish leue;a; mßÈ 
fhdÞf.k f;a fldamamhla ms<sfh, lr.ks;s' iSks jeä m%udKhla fh¥ f;a 
fldamamhl rih jeä nj Tn w;a±lSfuka u okS' fuf,i ri jeä ùug fya;=j 
ødjK tAll mßudjla ;=< jeä ødjH iSks wxY= m%udKhla wvx.= ùuhs' tkï ødjK 
fofla ixhq;sh tlsfklska fjkia ùuhs' úoHd.dr lghq;=j, § fuka u tÈfkÞ 
Ôú;fha§;a ødjKj, ixhq;sh m%ldY lsÍug wmg ks;r isÿfõ' ødjKhl ixhq;sh 
úúO wdldrhg m%ldY l< yels h'

1' ila kOa h wkjq  m;% Ys ;hla f,i ødjKhl ixh;q hs  bÈßm;a lÍs u (w/w)

hï ødjKhl 100 g  l wka;¾.; ødjHfha ialkaOh fuys oS m%ldY flf¾'

ksoiqk (- ødjKhl 100 g  l ødjHh 5 g wka;¾.; fõ' tys ixhq;sh my;
wdldrhg fiúh yels h'

ødjKfha ixh;q hs  (w/w) =  ×  100

=    ×  100

=   5%

ødjKfha ixhq;sfha 5] w / w f,i ±laúh yels h'

úiª ksoiqk (- iSks 25  g c,h 175 g l Èh lr iSks ødjKhla ms<sfh, lr
we;' fuys ixhq;sh ialkaOh wkqj m%;sY;hla f,i fokak'

ødjHfha ialkaOh =    25 g
ødjlfha ialkaOh =   175 g
ødjKfha uq¿ ialkaOh           =  (175 + 25) = 200 g

ødjKfha ixhq;sh 12.5 % w/w f,i ±laúh yels h'

 2' ødjKhl ixhq;sh mßud m%;sY;hla f,i m%ldY lsÍu (v/v)

hï ødjKhl 100 cm3 (100 ml)  mßudjla ;=< wvx.= ødjH mßudj fuys §
m%ldY flf¾'
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ødjK >k fviós grhl wk;a ¾.; ødjH uj,q  mu% dKh weifq rka ødjKhl
ixh;q hs  ml% dY lrk úg th idkøa Kh (concentration)   jYfhka iúq fYIa  j ye¢kfa õ'
ridhk úoHdfõ § ødjKhl ixh;q hs  ml% dY lÍs ug md% fhd.a ls  j tfuka u ny,q  j
Ndú; jkfq ha >k fviós grhg uj,q  hk tlA lh hs (mol dm  )-3 ' tfy;a idkøa Kh
uekfS ï wk;a ¾cd;ls  tlA lh jkfq ha >k ógrhg uj,q  ( mol m )

-3
 h' md% fhd.a ls  j 

  tu tlA lfhka idkøa Kh uekuS  wmyiq neúka ridhkls  úoHd;ua l lgh;q j= , §
idkaøKh uekSug Ndú; lrkqfha >k fvisógrhg ujq, (mol dm  ) hk tAllh -3

h's  iucd;hS  ødjKhla ;<= " wvx.= hï ødjHhla ødjKfha Èh ù we;s mu% dKh yd
iïnkOa  ñkuq la idkøa Kh uÕks a ml% dY flf¾'

ødjKhl 2 dm
3 
;=< fidaähï yhsâfrdlaihsâ ( NaOH ) ujq, y;rla 

wvx.= kï tu ødjKfha we;s NaOH idkaøKh fidhkak'

ødjKfha 2 dm3 ;=< wvx.= NaOH ujq, m%udKh    =  4

ødjKfha 1 dm3 
;=< wvx.= NaOH ujq, m%udKh    =

    ødjKfha fidaähï yhsâfrdlaihsâ idkaøKh     =  2 mol dm-3

ridhkls  úoHd;ua l lgh;q j= , § kYs Ña ; idkøa K we;s ødjK m<s fs h, lÍs ug
k;s r iÿs fjh's  tA i|yd my; i|yka tlA l w;r iïnkOa ;dj b;d jeo.;a jkq we;'

× 1 = 2

=

kos ikq  (- hï ødjKhl 100  cm3 ^100 ml& mßudjla ;<=  ødjHh 10  cm
3 
^10 ml& wvx.= 

fõ kï" tys ixh;q hs  10]" v / v f,i ±laúh yels h'

úiª ksoiqk (- weisála wï,h 20 cm3la c,h yd ñY% lr c,Sh weisála wï,
250  cm

3
 ødjKhla idod we;' tu ødjKfha ixhq;sh mßud m%;sY;hla f,i fokak'

 ødjHfha ̂  weisála wï,h & mßudj =  20 cm3

 ødjKfha mßudj =   250   cm3

 ødjKfha ixhq;sh ( v / v )

 ødjKfha ixhq;sh 8]" v/v f,i ±laúh yels h'
3' ødjKhl ixhq;sh ialkaOh yd mßudj weiqßka m%ldY lsÍu (w/v)

hï ødjKhl 1 dm  (1L)
3   ;=< wvx.= ødjH ialkaOh fuys § m%ldY flf¾'

ksoiqk :- hï ødjKhl 1 dm  (1L)3   mßudjl ødjHh 5 g ialkaOhla wvx.= fõ' 
tys ixhq;sh 5 g dm   ±laúh yels h'

4' ødjKhl ixhq;sh ujq, m%udKh weiqßka m%ldY lsÍu (n/v)
øjH m%udKh ukskq ,nk wka;¾cd;sl tAllh  ujq,h (mole) nj Tn óg

fmr y÷kdf.k we;' tys ixfla;h mol fõ' ødjKhl ixhq;sh ødjKfha 1 dm3

^1l& l wvx.= ujq, m%udKh f,i o m%ldY l< yels h'

ksoiqk (- ødjK 1  dm
3l ødjH ujq, 0'1la we;akï"

 tu ødjKfha ixhq;sh   =     ødjH ujq, m%udKh (mol) / ødjK mßudj (dm3)
                  0'1 mol

    1 dm3

            =      0'1 mol dm-3  ̂ >k fvisógrhg ujq,&

 × 100 = 8]
 20 cm3

 250 cm
=     3

4
2

3 -

ksoiqk :- 
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úoHd.drfha § by; ødjKh ms<sfh, lr.kakd wdldrh
±ka i,ld n,uq' ksYaÑ; idkaøKhla we;s ødjKhla ms<sfh,
lsÍfï § mßudj b;d ksje/È j ueksh hq;=h' tA i|yd Ndú;
lrk iqúfYaIS WmlrKh mßudñ;sl ma,dial=j hs' úúO mßud
uekhs  yels mßudñ;ls  m,a dila = kms ojd we;' mßud 1 dm3" 500cm3"
250cm3" 100 cm

3  bka lys ms hl's  úúO mu% dKfha mßudñ;ls  m,a dila =
lSmhlaa 2'3 rEmfhys ±lafõ'

by; ødjKh ms<sfh, lsÍug 1dm3  fkdfyd;a 1Lf,i
i,l=Kq lrk ,o mßudñ;sl ma,dial=jla f;dard .; hq;= h'
fidaähï laf,darhsâ ialkaOh b;d ksje/È j lsrd mqkS,hla 
wdOdrfhka wdie% ; c,h   Ndú;fhka  mßudñ;ls  m,a dila j= g    

 ^2'4 rEmigyfka wdldrhg&' miq j fidaÞ yeßh  hq;= h  
wjYH c, mßudfjka 2$3 la muK tl;=lr ,jKh  

 

NaCl ujq, 2la wvx.= ødjKhls'
fujeks ødjKhlska >k fvisógr tlla 

idÞ.ekSu i|yd fldmuK NaCl ialkaOhla wjYH 
±hs fidhd n,uq' fï i|yd NaCl ujq, 2l ialkaOh
.Kkh l< hq;= h'

NaCl j, ujq,sl ialkaOh =   58'5 g mol-1

NaCl ujq, 2l ialkaOh =  58'5 g  -1
mol × 2 mol

=  117'0 g

1dm3  =  1L ̂,Sgr&
1dm3  =  1000 cm3

1dm3  = 1000 mL
1cm3  = 1 mL

2'3 rEmh - mßudñ;sl
ma,dial= lsysmhla

2'4 rEmh - ødjKhla
ms<sfh, lrk whqre

idkaøKh yd iïnkaO my; ±lafjk úiª ksoiqka wOHhkfhka tA ms<sn|j
jeä wjfndaOhla ,nd .; yels h'
úi¥ ksoiqk 1

-3 3(i) 1 mol dm   .aÆfldaia (C H O )  ødjKhlska 1dm  126 6
 .a¨ fldaia ialkaOh ljf¾ o @

la idÞ.ekSug wjYH

(C = 12 , H = 1 , O = 16) fuys § .aÆfldaia 1 mol  wjYH fõ' 

.aÆfldaiays ujq,sl ialkaOh  
= 180 g mol-1

.aÆfldaia ujq,hl ialkaOh  = 180 g

   wjYH .a¨ fldaia ialkaOh = 180 g
-3 3(ii) 1 mol dm   .aÆfldaia ødjKhlska 500 cm  la ms<sfh, lr.ekSug lsrd .; 

hq;= .a¨ fldaia ialkaOh fidhkak'

1 dm3  = 1000  cm3

1000 cm3 iE§ug wjYH   .aÆfldaia ialkaOh = 180 g
   500 cm3 iE§ug wjYH ialkaOh          =  180 g/ 2      =  90g

iïmQ¾Kfhka Èh fldg wÞ< mßud i,l=K f;la m%fõYfuka c,h tl;=  
lr.kq ,efí'

= (12 -1
×6 + 1×12 + 16×6) g mol

-3
2 mol dm  fidaähï laf,darhsâ (NaCl) ødjKhla    
hkqfjka woyia lrkafka ødjK >k fvisógrhla ;=<" 
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úiª ksoiqk 2
fidaähï yhsâfrdlaihsâ ( NaOH ) 40 gla wdi%e; c,fha Èh lr 1 dm

3 
 l ødjKhla

idÞ we;' tu ødjKfha idkaøKh fidhkak' ( Na = 23" O = 16" H =1)
fidaähï yhsâfrdlaihsâ j, ujq,sl ialkaOh =  ̂23+16

-1
+1& g mol

=  40 g mol1-

fidaähï yhsâfrdlaihsâ 40 g l ujq, m%udKh        =  1mol
ødjK 1 dm3 

l wvx.= fidaähï yhsâfrdlaihsâ ujq, m%udKh =  1mol
   ødjKfha idkaøKh =   mol dm 1 -3

úi`¥ ksoiqk 3

hQßhd (CO(NH2 
)

2 )12 g la wdi%e; c,fha oshlr 1dm3 ødjKhla ms<sfh, lr
we;' fuu ødjKfha idkaøKh fidhkak' (C = 12 , O = 16 , N = 14 , H = 1)

hQßhdj, ujq,sl ialkaOh   =  {12 +16+(14×2) + (1×4) } -1
g mol

  =  60 g mol
-1

  60 g hQßhd l wvx.= ujq, m%udKh   =  1 mol

  12 g hQßhd l wvx.= ujq, m%udKh   =          × 12g = 0'2 mol 

ødjKfha 1 dm3l wvx.=  hQßhd ujq, m%udKh  =  0'2 mol
ødjKfha idkaøKh  =  0'2 mol dm-3

Tn okakjd o@
ødjKhl ixhq;sh m%ldY lsÍu" ñ,shkhlg fldgia (  ppm - parts per

million) ke;fyd;a >k fvisógrhl wvx.= ñ,s.%Eï .Kk (mg dm-3 ) iy
ì,shkhlg fldgia  (ppb -parts per billion)  ke;fyd;a >k fvisógrhl
wvx.= uhsfl%d.%Eï .Kk (μg dm -3) f,i o isÿ lrkq ,efí' ødjK fldgia
ñ,hs khl wvx.= ødjH fldgia .Kk ppm  f,i o ødjK fldgiA ì,hs khl
wvx.= ødjH fldgia .Kk ppb f,i o ±lafõ' ødjH b;d iq¿ m%udKj,ska 
we;s ødjKj, ixhq;sh m%ldY lsÍug fuu l%u Ndú; fõ'

úi`¥ ksoiqk 4
.aÆfldaia 18g f.k 250cm3 jk mßudñ;sl ma,dial=jlg oud ødjKh 250 cm3 jk
f;la wdi%e; c,h tl;= lr ;kql lrk ,§' fuu ødjKfha idkaøKh fidhkak'
(C H

6 12
O

6 
) .aÆfldaiaj, ujq,sl ialkaOh     = (12×6) + (1×12) + (16×6) -1

g mol
=  180 g mol-

1

180  gl wvx.= ujq, m%udKh         =  1 mol

.aÆfldaia18 gl wvx.= ujq, m%udKh         =              × 18 g

ødjKfha 250 cm3 l we;s ujq, m%udKh =  0'1 mol

ødjKfha 1000 cm3 l (1 dm l3 ) we;s ujq, m%udKh=  × 1000 cm3  =  0'4  mol

   ødjKfha idkaøKh =  0'4 mol dm-3

1 mol
60 g

1 mol
180 g

0'1 mol
250 cm3

.aÆfldaia

    =  0'1 mol
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idkaøKh jeä ødjKhlg ødjlh ;j;a tl;= lsÍfuka tys idkaøKh wvq l<
yels h' ødjlh tl;= lsÍfuka idkaøKh wvq lsÍu ;kql lsÍu fyj;a ;kqlrkh 

f,i ye¢kafõ' w;rúoHd.dr .nvdj, we;s fndfyda wï, idkaø wï, jk  
úoHd.drfha mÍlIa d ;klqlgh;q = i|yd tu wï, ;klq  lÍs fuka m<s fs h, lr.;a  
wï, fndfyda úg Ndú; fõ'

mßudj v dm3 jQ ødjKhl ødjH ujq, n Èh ù we;s úg tys idkaøKh c my;
iólrKh Ndú;fhka fiúh yels h' 

fuys n, mol) o  ujq,j,ska ( v >k fvisóg¾j,ska ̂dm& o we;súg idkaøKh" >k  
3 

2'4 ødjH;dj flfrys n,mdk idOl
c,h iys; mÍlaId k<hla f.k thg fldm¾ i,af*aÜ (CuSO

4
) iaj,amhla

tl;= l< úg ks,amdg meyeÈ,s >k- øj iucd;Sh ñY%Khla fyj;a ødjKhla
iEfok nj Tn óg by; Wf.k we;'

tu ñYK% hg ;j ;j;a fldm¾ i,fa *Üa  tl;= lrñka fyd¢ka l,;ñka kÍs lIa Kh

 l< fyd;a tla;rd wjia:djlska miq tl;= lrk fldm¾ i,af*aÜ ;j ÿrg;a
 Èh fkd ù" mÍlaIK k<h m;=f,a ;ekam;a jk nj;a Tng ±l.; yels fõ'

fuf,i hï ødjl mßudjla ;=< Èh úh yels Wmßu ødjH m%udKhla ord isák
ødjKhla tu WIaK;ajfha § wÞ< ødjHfha ika;Dma; ødjKhla f,i ye¢kafõ'

±ka fuu ix;Dma; fldm¾ i,af*aÜ   ødjKh r;a lr ksÍlaIKh l< fyd;a

m;=f,a ;ekam;a j ;snQ fldm¾ i,af*aÜj,ska hï m%udKhla kej; Èhjk nj Tng
fmfkkq we;' WIaK;ajh jeä lsÍfuka Èh jk ødjH m%udKh by< kexúh
yels nj fuhska Tng wjfndaO jkq we;'

ødjH;dj
fok ,o WIaK;ajhl § ødjlfha 100  g la ;=< Èh l< yels Wmßu ødjH

m%udKh tu WIaK;ajfha § wÞ< ødjHfha ødjH;dj (solubility) f,i ye¢kafõ'
0

ixfhda. lsysmhl 25 C  § c,fha ødjH;d 2'4 j.=fjka ksrEmKh fõ'
j.=fõ i|yka o;a; wkqj tl u WIaK;ajfha § tl u ødjlh ;=< úúO ødjHj,
ødjH;d fjkia jk nj Tng wjfndaO jkq we;'

Tn okakjd o @
idkaø wï, ;kql lsÍfï § wdrlaIl mshjrla f,i ieu úg u c,hg

wï,h tl;= lsÍu l< hq;= h' wï,hg c,h tl;= lsÍu fkd l< hq;= h'

mejreu 1
by; bÈßm;a lr we;s úiª ksoiqka c } n/v iólrKh weiqfrka o

úi£ug W;aidy lrkak'

tfia lsÍfï § msgjk ;dmh fya;=fjka ñY%Kfha keàu isÿ ù wï,h úisßh 
yels neúks'

c }  n
v

-3fvisógrhg ujq,j,ska (mol dm ) ,efí'
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ødjH;dj ms<sn| j ±ka Tng wjfndaOhla ,efnkakg we;' ødjH;dj flfrys
n,mdk idOl m<s ns | j ó<`.g i,ld n,u'q  tA i|yd my; ±lfa jk lh%s dldrlïj,
ksr; fjuq'

fidaähï laf,darhsâ c,fha jeä jYfhka o t;fkda,aj,  w,am jYfhka 
ødjH jk w;r N+ñf;,aj, wødjH nj Tng ±l.; yels h' whãka c,fha b;d 
w,am jYfhka o" t;fkda,aj, iaj,am jYfhka o N+ñf;,aj, iaj,am jYfhka o 
ødjH jk nj Tng ±l.; yels h' 

iaghsßf*daï c,fha" t;fkda,aj, yd N+ñf;,a j, Èh fkd jk nj;a Tng 
±l.; yels jkq we;'

o 

tla tla ødjHh úúO ødjlj, Èh lrk úg tAjdfha ødjH;d tlsfklg fjkia
nj Tng meyeÈ,s jkakg we;' fï wkqj ødjlfha iajNdjh ødjH;dj flfrys

n,mdk nj Tng jegfykq we;' 

2'4 j.=j - ixfhda. lsysmhl ødjH;dj

ixfhda.h    250C  § c,h 100 g l Èh jk ialkaOh $ g

is,aj¾ khsÜf¾Ü 241'3
le,aishï khsÜf¾Ü 102'3
ue.akSishï laf,darhsâ  53'0
fmdgEishï khsÜf¾Ü  37'9 ødjH;dj wvq fõ'
fmdgEishï i,af*aÜ  12'0
le,aishï yhsâfrdlaihsâ   0'113
le,aishï ldnfkaÜ   0'0013
is,aj¾ laf,darhsâ   0'0002

ødjH;dj flfrys ødjlfha iajNdjfha n,mEu

l%shdldrlu 2'2
l=vd îlr kjhla fyda cEï fnda;,a kjhla fyda f.k bka ;=klg c,h

o" ;=klg N+ñf;,a o" b;sß ;=kg t;fkda,a o ̂t;s,a uoHidrh&  iudk mßud
ne.ks a tla lrkka ' fidäa hï lfa ,dra hâs  (NaCl) iudk ila kOa  ;k= la lrs df.k
c,h" t;fkda,a  N+ñf;,a iys; îlrj,g fjk fjk u tl;= lr tl u
wdldrhg l,;ñka ksÍlaIKh lrkak' Tfí ksÍlaIK igyka lrkak'
tf,i u whãka yd iaghsßf*daï o fjk fjk u c,hg" N+ñf;,aj,g yd
t;fkda,aj,g tl;= fldg  ksÍlaIK igyka lrkak' îlrj, WIaK;ajh  
ksh; j ;nd .ekSug ie,ls,su;a jkak'



121fkdñ,fha fnod §u i|yd h'

ødjH;dj flfrys WIaK;ajfha n,mEu

fidäa hï lfa ,dra hâs  yd ikS  s c,fh a fyd¢k a Èhjk nj; a le,ia hs ï ldnfkÜa  
fndfydÿa rg Èh fkdù mj;ks  nj; a kÍs lIa Kh l< yel s h' tlu ødjlhl a ;<=  úúO 
ødjHj, ødjH;djhk a úúO nj ±k a Tng meyeÈ, s jkka g we;'

 

jdhqj, c,fha ødjH;dj

idudkH jdhqf.da, mSvkfha § mjd we;eï jdhqj, c,fha ødjH;dj b;d by< h' 
wefudakshd jdhqj" yhsârcka laf,darhsâ jdhqj  fuhg ksoiqka h' fndfyda jdhq 
c,fha Èh jkafka b;d w,am jYfhka fyda wvqfjks' Tlaiscka" ldnka 
vfhdlaihsâ tjeks jdhq i|yd ksoiqka fõ' >k wjia:dfõ mj;sk ødjHj, c,fha 
ødjH;dj tys WIaK;ajh u; r|d mj;sk nj Tn ±kgu;a wOHhkh lr we;' 
kuq;a ødjlhla ;=< jdhqjl ødjH;djh"  WIaK;ajh iy mSvkh  hk lreKq 
fol u u; r|d mj;S'

l%shdldrlu 2'3

mÍlaId k< ;=klg fjk fjk u iudk mßudj,ska YS; l< c,h" ldur 
WIaK;ajfha mj;sk c,h yd r;a lrk ,o c,h f.k fldm¾ i,af*aÜ  
iaj,amh ne.ska tl;= lr ùÿre l+rlska l,;ñka Èhjk m%udK ksÍCIKh 
lrkak' 

 fuys § r;a lrk ,o c,fha  fldm¾ i,af*aÜ jeä m%udKhla  Èh jk nj;a  
ldur WIaK;ajfha mj;sk c,fhys Èhjk fldm¾ i,af*aÜ m%udKh idfmalaI j 
wvq nj;a YS; l< c,fha Èhjk fldm¾ i,af*aÜ m%udKh wju nj;a fmkS hhs'

tu ksid WIaK;ajh by< hk úg fldm¾ i,af*aÜ Èh jk m%udKh" tkï 
ødjH;dj  by< hk nj Tng jegfykq we;' 
 

tlu ødjlhl úúO ødjHj, ødjH;dj mÍlaId lsÍu 

l%shdldrlu 2'4

l=vd îlr ;=klaa f.k tAjdg iudk c, mßud tla lrkak' tla tla îlrhg 
iudk ujq, m%udKj,ska fidaähï laf,darhsâ" iSks yd le,aishï ldnfkaÜ  
tla lrkak' ùÿre  l+rlska fyd¢ka l,;ñka ksÍlaIKh lrkak' 

fuys § WIaK;ajh ksh; j ;nd.ekSug îlr ;=ku c, n÷kl ;ndf.k 
mÍlaIKh isÿlrkak' 
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idudkH jdhqf.da,Sh mSvkfha § ldnka vfhdlaihsâ c,fhys Èh jkafka b;d
iq¿ jYfhks' kuq;a mSvkh jeä lsÍfï § th jvd;a fyd|ska Èh fõ' fndfyda isis,a
îu j¾.j, mSvkhla hgf;a Èh l< ldnka vfhdlaihsâ we;' fnda;,h újD;
l< úg tys m Svkh uqÞ  yefrk neúka m Svkh hgf;a Èh ù ;sn Q
ldnka vfhdlaihsâj,ska fldgila Yío kÕñka fnda;,fhka bj;a fõ' fï wkqj
fmkS hkafka mSvkh jeä lsÍfuka jdhqjl ødjH;dj jeä l< yels nj hs'

WIaK;ajh by< kexùfï § ødjlhla ;=< >k øjHhl ødjH;djh by< kexúh
yels kuq;a lsishï ødjlhla ;=< jdhqjl ødjH;dj" WIaK;ajh by< kexùu;a
iuÕ wvq fõ' ldur WIAK;ajfha mj;sk c,fha Tlaisckaj, ødjH;dj WKq

c,fha Tlaisckaj, ødjH;djg jvd jeä h'

2'5 ødjH;dfõ Ndú;

tÈfkÞ Ôú;fha § fuka u úúO l¾udka;j, § o ødjH;dj ms<sn| úúO
fh§ï olakg ,efí'

iaMálSlrKh (Crystallization)

fidaähï laf,darhsâ ^NaCl& ødjKhlska tys wvx.= ,jK fjka lsÍu" ødjKh 
jdIam ùug bv yeÍfuka fyda r;a lr jdIam lsÍfuka fyda isÿ l< yels h' fuys § 
ødjlh jdIam jk w;r túg ødjKfha idkaøKh flfuka jeä fõ' fuu 
idkaøKh ødjKfha ødjH;djh blaujd .sh ú.i jeämqr ødjHh ødjlfhka fjka 
ù iaMál f,i ;ekam;a fjhs' fuf,i ødjKhl >k øjHhla f,i fjka jk  
ødjHhla we;s úg ødjKh jdIam lsÍu u.ska ødjKfha idkaøKh jeä lr >k 
øjHh thska fjka lr .ekSfï l%uh iaMálSlrKh  kï fõ' ̈ Kq ksIamdokh" iSks 
ksIamdokh jeks l¾udka;j, § iaMálSlrKh Ndú; fõ'

l%shdldrlu 2'5

3
îlrhlg  WKq c,h 200 cm  muK 
.kak' thg iSks ál ál tl;= lr ;j 
ÿrg;a iSkS Èh fkd jk úg iSks tl;= 
lsÍu kj;d ødjKh fjk;a Ndckhlg 
j;a lr rEmfha fmfkk wldrhg kQ,l 
.eg .ik ,o lvÞis weuqKqï lgqjla 
ødjKh;=< t,a,kak' bka miq j Ndckh
WKqiqï ia:dkhl ;nkak' i;shla
muK fufia ;nd kQ, Ndckfhka bj;g

mekia ,

k,Q

ikS s
ødjKh

lvÞis
weuKq uq

iSks leg2'5 rEmh
    f.k mÍlaId lrkak'

weuqKqï lgqj u; iSks iaMál /£ ;sfnkq ksÍlaIKh l< yels h'

uqÞ
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mqkiaMálSlrKh (recrystallization)

wmøjH iys; yd iaMálrEmS iajNdjfhka wvq >k ixfhda.j,ska msßisÿ yd 
iaMálrEmS iajNdjfhka by< iaMál ,nd.ekSfï ls%hdj,sh mqk¾iaMálSlrKh 
hs'

fuy s § iMa álrEm S >k øjHhl a ødjK.; lr WK q ix;Dm;a  ødjKhl a idÞ th 
iis ,s ùa ug ;en Q úg kej; ixYo= Oa  ixfhd.a h  ødjKfhka fjkaj iaMálSlrKh fõ' 
mqk¾iaMàlSlrKh uÕska jvd;a Wiia ;;a;ajfha iaMál ,nd.; yels h'

fuf,i ,efnk iaMálj, øjdxlh jeks fN!;sl .=K fidhd .ekSfuka tys 
ixY=oaO Ndjh ks¾Kh l< yels h' iuyr ixfhda.j, jHqyh yd .=K wOHhkhg 
mqkiaMálSlrKfhka ,nd .kakd ksheÈ Ndú;hg .efka' 

ødjl kis ia drKh (Solvent extraction)

hï ødjlhla ;=< Èh ù we;s ødjHhla" tu ødjlh yd ñY% fkd jk tfy;a 
tu ødjHh jeämqr Èh jk fjk;a ødjlhla ;=< Èh lr fjka lr.ekSfï 
Ys,am l%uh ødjl ksiaidrKh kï fõ'

c,Sh whãka ødjKhlg" ihslaf,dfylafiaka øjh tla l< úg ia;r fjka fõ'

 fuúg c,hS  i;a rh yd ihls fa ,dfylfa ika a i;a rh meyeÈ,s j kÍs lIa Kh l< yels h'

ñY%Kh fyd¢ka le,;+ úg c,Sh ia;rfha jQ whãka ish,a, u mdfya 
ihslaf,dfylafiaka ia;rhg ksiaidrKh fõ' óg fya;=j ihslaf,dfylafiaka 
;=< whãkaj, ødjH;dj c,fha whäkays ødjH;djg jvd by< ùu hs' th 

2'6 remh

whãka c,fha b;d
u| jYfhka Èh ù b;d ,d
meye;s ødjKhla idohs'

whãka ihslaf,d
fylafiakaj, fyd¢ka Èh
ù oï meye;s ødjKhla
idoh's

c,Sh whãka ødjKhla
ihslaf,dfylafiaka iuÕ
le,;Sfï § whãka ish,a, u
mdfya c,fhka bj;a ù by< 
ihls fa ,dfylfa ika a i;a rhg 
.uka lrhs'

2'6 rEmfha fmkakqï flf¾'
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l%shdldrlu 2'6
fld< meye;s Ydl m;% lsysmhla jxf.ählg oud fyd¢ka ;<d .kak' 

;<k ,o m;% îlrhg oud t;fkda,a tl;= lr fyd¢ka ñY% lr ñY%Kh fmrd 

wNHdi

01' my; ixisoaê úoHd;aul j myokak'

(i) fldfyd,a,E c,fha Èh fkdjk w;r N+ñf;,aj, Èh fõ'

(ii) wdf,am lsÍug fmr jd¾ksIaj,g ;sk¾ tl;= lrkq ,efí'

02' 1 mol dm3- idkaøKfhka hq;a fidaähï yhsâfrdlaihsâ (NaOH) ødjK >k
fvisóg¾ 1la ̂ ,Sgr 1la& idod .kakd whqre fláfhka úia;r lrkak'
(Na = 23, O = 16, H =1)

03' ødjKhl 3 dml khÜs ßla wï, (HNO )
3
 uj,q  yhla wvx.= fõ kï tys we;s

khsÜßla wï,fha idkaøKh fidhkak'

04' ødjK 2 dm ;=< ue.akSishï laf,darhsâ 9'5 g Èh ù we;akï tu ødjKfha
2

ue.akSishï laf,darhsâ idkaøKh fidhkak' (Mg = 24, CI = 35.5)

05' ødjl mßyrKfha § wkq.ukh l< hq;= wdrlaIl ms<sfj;a y;rla ,shkak'

06' my; jryka ;=< § we;s jpk$m%ldY w;=frka iqÿiq jpk$m%ldY f;dard
fþofha ±lafjk ysia;eka mqrjkak'

ie' hq'- we;eï jpk$m%ldY lsysm jrla fhfok w;r we;eï jpk$m%ldY 
tl jrla j;a fkd fhfoa'

^ødjKhla" ñY%Khla" iucd;Sh" úIucd;Sh" ødjHh" ødjlh" idkaøKh"
mol dm3-

3

3

"  g cm3- "  ixfhd.a hl&a

fld< meye;s yß;m%o t;fkda,aj, ødjH neúka th fld< meye;s fõ'

Ydl ;=< wka;¾.; T!Iëh .=Kfhka hq;a ixfhda. ksiaidrKfha § ødjl
ksiaidrKh Ndú; fõ'

c,c Ôùkaf.a meje;au 

c,c Ôùkag c,fha Èh ù mj;sk jdhq w;sYhska jeo.;a fõ' c,fha Èh jQ Tlaiscka 
c,c Ôùkaf.a Yajikhg w;HjYH fõ' c,fha Èh ù we;s úúO ,jKj, idkaøKh 
o c,c Ôùkaf.a meje;au flfrys iDcq j u n,mdhs' jdhq fyda ,jK fyda lsisjla 
Èh ù ke;s c,fha o Ôùka g Ôj;a úh fkd yels h' th mdkh i|yd o kqiqÿiq h' 
tf,i u jeämqr ,jK Èh jQ c,fha o Ôùkag Ôj;a úh fkd yels h' ksoiqkla 
f,i u< uqyqo ±laúh yels h' c, ¥IKh;a iuÕ c,dYj, Tlaiscka idkaøKh 
YS>%fhka my< nisñka mj;sk w;r c,c Ôùkaf.a meje;aug o th n,j;a 
;¾ckhla jkq we;'

.kak'
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tlsfklg fjkia øjH j¾. folla fyda jeä .Kkl tl;=jla '''''''''''''''''''''
f,i ye¢kfa õ' tjeks tl;j= l f;dra d.;a ́ kE u lv= d fldgil ixh;q hs   tlA dldr
fõ kï th ''''''''''''''''''''''    ''''''''''''''''''''''''' f,i;a tfia fkd jkafka kï '''''''''''''''''''''
'''''''''''''''''''''' f,i;a ye¢kafõ' ́ kE u l=vd fldgil ixhq;sh tAldldr jk øjH
tl;=jla ''''''''''''''''''''' f,i o ye¢kafõ'

ødjKhl wvx.= mO% dk ix>glh ''''''''''''''''''''''' f,i;a i¿q  ix>glh ''''''''''''''''''''f,i;a
kï lrkq ,efí'

ødjKhl ixhq;sh úúO wdldrj,ska m%ldY flfrk w;r ridhk úoHdfõ § ixhq;sh
ml% dY lÍs u i|yd ny,q  j Ndú; lrkfq ha '''''''''''''''''''''' kï tlA lh h's  tu tlA lfhka
m%ldY l< úg ixhq;sh hkak ''''''''''''''''''''''''' jYfhka iqúfYaI j jHjydr fõ'

07' A hkq >k whksl ixfhda.hls' Ays ødjH;dj h ms<sn| j isiq lKavdhï
folla  úiska lrkakg fhÿkq mÍlaIK follska miq j tA ms<sn| j jd¾;d
l< f;dr;=re my; ±lafõ'

01 mÍlaIKh(

02 mÍlaIKh(

ødjlh c,h fylafiaka N+ñf;,a

ldur WIKa ;ja fha § ødjl
100gl Èh j Q  A ys
ialkaOh$g

X Y Z

WIaK;ajh$oC 30 50 70

c,h 200 g l Èh jQ  A ys
ialkaOh$g

6'4            7'2 7'8

(i) ødjH;dj h hkq l=ula± hs meyeÈ,s lrkak'

(ii) ødjH;dj flfrys n,mdk idOl ;=kla kï lrkak'

(iii) 01 mÍlaIKh u`.ska isiq lKavdhu mÍlaId lsÍug fhÿfka A ys ødjH;dj
ms<sn| j n,mdk l=uk idOlh o@

(iv) 01 mÍlaIKhg wkqj X yd Y hk w.hhkfa .ka úYd, w.h lu= la úh yels o@

(v) 02 mÍlaIKh u`.ska isiq lKavdhu mÍlaId lsÍug fhÿfka A ys ødjH;dj
ms<sn| j n,mdk l=uk idOlh o@

(vi) 02 mÍlaIKhg wkqj Ays c, ødjH;dj ms<sn| j Tn t<fUk ks.ukh
l=ula o@

(vii) WIaK;ajh 30oC § Ays c, ødjH;dj .Kkh lrkak'
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