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1. m<uq ldKavfha uQ,øjH 
 
 
 
 
 
 
 
 
 
 
ye¢kaùu 
 

1 jk iy 2 jk ldKavj, uQ,øjH s-f.dkqfõ uQ,øjH f,i y÷kajkq ,efí 1 jk 
ldKavh ^merKs j¾.SlrKhg wkQj I fyda IA ldKavh& ,s;shï (Li)  fidaähï (Na) 

fmdgEishï (K), reîähï (Rb), iSishï (Cs) iy *e/kaishï (Fr) j,ska iukaú; fõ fuu 
uQ,øjH ËdÍh f,day f,i o y÷kajhs yhsv%cka fndfyduhla wdj¾;s;d j.=j, Li j,g 
by<ska olajk kuq;a yhsv%ckaj, .=K m<uq ldKavfha wfkla uQ,øjHj,g jvd fnfyúka 
fjkia fõ tu ksid fuu mdvfï oS yhsv%ckaj, ridhkh idlÉPd fkd flf¾    
 

11 meje;au iy ksiaidrKh 
 

Ëdr f,day m%;sl%shdYS,S jk w;r tajd ksoyia f,day f,i iajNdjfha yuq fkdfõ fuu 
ldKavfha wfkl=;a uQ,øjHj,g idfmaËj fidaähï iy fmdgEishï jvd;a iq,N fõ 
fidaähï N+.; ksê ^,jK ksê& uqyqÿ c,h iy wfkl=;a iajNdúl c,fhys ,jKhla 
^fidaähï laf,darhsâ NaCl& f,i úYd, jYfhka mj;S uqyqÿ c,h ldk,hsÜ 
(KCl·MgCl2·6H2O) fyda fmdgEIa (KOH), f,i fmdgEishï ,jK iajNdúlj yuq fõ uqyqÿ 
c,fhys Na

+ iy K
+ whkj, idkaøK ms<sfj<ska 10,800 iy 590 ppm (1 ppm = 1 mgdm


)  

fõ ú,Sk (molten) laf,darhsv úoaHq;a úÉfþokh lsÍfuka fidaähï iy ,s;shï ,nd .; 
yels h 
 

Wod(  2 NaCl(l)         2 Na(s)     +    Cl2(g)      
 

úoaHq;a úÉfþokfha§ Na
+ whk Na f,dayh njg TlaisyrKh jk w;r Cl

 whk 
laf,daÍka jdhqj njg TlaislrKh fõ 
 
 
l%shdldrlu 
 
1.   NaCl  ys  idkaø c,Sh ødjKhla úoaHq;a úÉfþokh lsÍfuka Na f,dayh ,nd .; yels o@ 
 
 
 
fidaähï jdIamh iy ú,Sk (molten/fused) KCl w;r 850 °C oS isÿjk m%;sl%shdfjka 
fmdgEishï ksmojd .; yel 

Li 

Na 

K 

Rb 

Cs 

Fr 
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Na(jdIam)    +    KCl(l)         NaCl(l)    +    K(l) 
 
reîähï iy iSishï j, laf,darhsv le,aishï f,dayh u.ska 850°C § TlaisyrKh 
lsÍfuka Rb iy Cs ksmojd .; yels h 
 

 Ca(l)    +    2 RbCl(l)         CaCl2(l)    +    2 Rb(l) 
 
*e/kaishïj, iuia:dksl ish,a, u úlsrKYS,s fõ 
 
 

12 Ëdr f,dayj, .=K iuyrla 
 

fuu mßÉfþofha§ Li ,Na iy K j, ridhkh ms<sn|j wmf.a jeä wjOdkh fhduq lruq 
m<uq ldKavfha uQ,øjH uDÿ f,day jk w;r tajd úoaHq;h iy ;dmh ikakhkh lrhs 
m<uq ldKavfha uq,øjHj, fN!;sl o;a; lsysmhla 1 jk j.=fõ olajd we; ta wkqj Tn 
oekgu;a okakd mßÈ ldKavh Tiafia my<g hdfï§ whksl wrh r(M+

) jeä jk w;r 
øjdxl (melting points) Li isg Cs olajd hdfï§ wvq ù we; Ëdr f,dayj,g wvq >k;ajhla 
(d) we;s w;r Li, Na iy K j, >k;ajhka c,fha >k;ajhg jvd wvq neúka fuu f,day 
c,h u; mdfjkq ksÍËKh l, yels h. 
 
  
1 j.=j: m<uq ldKavfha uQ,øjHj, .=K iuyrla  
 
 

pm
)(Mr 

 
 bf,lafg%dak          
 úkHdih 

øjdxlh
$ o

C 
>k;ajh 
/ g cm


 

E
o
(M

+
/M) 

     / V 
IE1 

/kJ mol


 

IE2 

/kJ mol
 

Li  
^,s;shï& 

60   1He 2s  181 053 -304 520 7590 

Na 
^fidaähï& 

95   1Ne 3s  98 097 -271 496 4560 

K  
^fmdgEishï& 

133   1Ar 4s  63 086 -294 418 3060 

Rb 
^reîähï& 

148   1Kr 5s  39 153 -294 401 2630 

Cs  
^iSishï& 

169   1Xe 6s  29 190 -303 376 2430 

 
 
 
 
l%shdldrlu 
 
2.     Ëdr f,day uDÿ yd wvq øjdxl iys; uq,øjH jkafka wehs@ 
 
 
 

fuu uQ,øjHj, wjika ljpfha bf,lafg%dak úkHdih 1ns  jk w;r tajdg 
s-bf,lafg%dakhla msglr ia:dhs ksIal%sh jdhq úkHdih ,nd .ekSfï yelshdj mj;S 
 

M         M+
    +    e                             ^TlaislrKh& 
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tu ksid Ëdr f,day jvd;a m%;sl%shdYS,S iy úoaHq;a Ok uQ,øjH fõ fuhg fya;= jkafka 
tajdfha m<uq whkSlrK Yla;sh (IE1)  b;du wvqùu hs fuu uQ,øjHhkays b;d úYd, 
fojk whkSlrK Yla;s w.hla mej;Su ksid fuu ish,a, u M

+ whk wjia:dj muKla 
idokq ,nhs ^1 j.=j n,kak& 
 
 

 

m%YaKh  (     Na, Na
+
 iy Ne ys bf,lafg%dak úkHdi ,shkak 

 

ms<s;=r  ( Na ys bf,lafg%dak úkHdih    2 2 6 11s ,2s ,2p ,3s  ^bf,lafg%dak 11& 

  Na
+ ys bf,lafg%dak úkHdih   2 2 61s ,2s ,2p  ^bf,lafg%dak 10& 

  Ne ys bf,lafg%dak úkHdih     2 2 61s ,2s ,2p Ne   ^bf,lafg%dak 10& 

 Na ys bf,lafg%dak úkHdih     2 2 6 1 11s ,2s ,2p ,3s Ne 3s   

 

 

 
 
 
 
l%shdldrlu 
 
3.        1 j.=fjys we;s uQ,øjH w;ßka Cs j,g wvqu m%:u whkslrK Yla;shla we;af;a 

ukaoehs meyeÈ,s lrkak ldKavhla Tiafia my<g hdfï§ legdhkj, úoaHq;a 
Ok;djh fjkia ùu myokak 

 
 
 

m<uq ldKavfha uQ,øjH fmdÿ ir, wekdhk iu`. tla ù wj¾K whksl ,jK idok 
w;r f,dayfha TlaislrK wjia:dj$wxlh (oxidation state/number) iEu úg u +1 fõ 
,s;shïj, ixfhda. lsysmhla yer ish,q u Ëdr f,day ixfhda. whksl fõ m<uq 
ldKavfha f,day ,jK tajdfha uQ,øjH njg úfhdackh ùu wmyiq jk w;r WodyrKhla 
f,i Na f,dayhg jvd Na

+ whk jvd;a ia:dhs ùu oelaúh yels h 
 
m<uq ldKavfha f,dayj, iïu; bf,lafg%dav úNjhka (E°) (standard reduction electrode 

potentials) 1 j.=fjys olajd we; fïjdfha iïu; bf,lafg%dav úNjhka RK w.hka ùu 
u.ska tajd m%n, Tlaisydrl nj fmkakqï lrhs Na j,g jvd Li j, iïu; bf,lafg%dav 
úNjh RK w.hla jkafka Li j, Na j,g jvd úYd, ic,k Yla;shla ;sîu fya;=fjks 
Ëdr f,dayj, ir, ,jK c,fha myiqfjka Èhjk kuq;a LiF iy Li2CO3 c,fha u| 
jYfhka ødjH fõ Ëdr f,day idudkHfhka úh<s yhsfv%dldnk ødjlj, ^mer*Ska& .nvd 
lr ;nk w;r jdhqf.da,Sh Tlaiscka iy c,jdIam iu`. m%;sl%shdj je,elaùu tys wruqK 
fõ 
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13 Ëdr f,day ixfhda. 
 

Ëdr f,dayj, ir, ,jKhkays tkï f,day Tlaihsv f,day yhsfv%dlaihsv iy f,day 
fya,hsvj, iuyr m%;sl%shd iy .=K ms<sn|j fuu fldgfia§ i,ld n,kq ,efí 
 
 
Ëdr f,day Tlaihsv 
 

m<uq ldKavfha uQ,øjH jd;fha oykfha§ ,efnk M, Ëdr f,dayh iy Ndú;d l< 
Tlaiscka m%udKh u; fjkia jk w;r tu.ska Tlaiscka wvx.= wekdhk j¾. 3 la iEÈh 
yel ^Wod( Tlaihsv fmfrdlaihsv iy iqm¾Tlaihsv& ^2 j.=j& ,s;shï fudfkdlaihsâ c, 
úÉfþokfhka ^c,h iu`. m%;sl%shdfjka& LiOH ,ndfoa fidaähï fmfrdlaihsâ 0 

o
C § 

c,úÉfþokfhka NaOH iy H2O2 o ,ndfok kuq;a H2O2 ldur WIaK;ajfha§ wia:dhs 
neúka WIaK;ajh jeäùfï§ th O2 ksl=;a lrhs K, Rb iy Cs j, iqm¾Tlaihsv 
c,úÉfþokfhka wod, yhsfv%dlaihsvh H2O2 iy O2 ksmofõ 
 

2 j.=j: Ëdr f,day Tlaiscka iu`. m%;sl%shdfjka ,efnk ia:dhs Tlaihsv  
         ^m%Odk M,h& iy wod, ,jK c,úÉfþokfhka ,efnk M,     
 
 
f,dayh ksiaidrKh l, 

M,h 
wekdhk j¾.h c,úÉfþokfhka 

,efnk M,$M,h 
Li Li2O O

2^Tlaihsv& OH

 

Na Na2O2 O2
2^fmfrdlaihsv& OH


, H2O2 

K, Rb, Cs MO2 O2
^iqm¾Tlaihsv& OH


, H2O2 , O2 

 
 
iqm¾Tlaihsv  
 

,s;shï (Li), fudfkdlaihsv muKla idohs fidaähï (Na) j, iqm¾Tlaihsv (superoxides) 
wia:dhs fõ ldKavh Tiafia my<g hk úg iqm¾Tlaihsvj, ia:dhs;djh jeä fõ K, Na 

iy Cs Tlaihsv j¾. 3 u idokq ,efí úYd, Ëdr f,day ia:dhs iqm¾Tlaihsv MO2 ( M = 

K, Rb, Cs) idokq ,nk w;r tajd whksl iy wKqpqïNl (paramagnetic) fõ wKqpqïNl 
ixfhda.j,, Tlaiscka wKqfõ fukau hq.au fkdjQ bf,lafg%dak wvx.= fõ 
 
 
 
l%shdldrlu 
 

4.       O2 iu`. Na ys m%;sl%shdj i|yd ;=,s; ridhksl iólrKh ,shkak 
 
 
 
 
f,day Tlaihsv ms<sfh< lsÍu 
 
LiOH, H2O2 iu`. m%;sl%shd lsÍfuka wia:dhs ,s;shï fmfrdlaihsv (Li2O2) ksmojk w;r 
tajd Li2O iy O2  j,g úfhdackh fõ 
 

2 LiOH(s)    +    H2O2(l)         [Li2O2]         Li2O(s)    +    ½ O2(g) 
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K2O  ms<sfh< lr.kq ,nkafka ksoyia f,dayhla u.ska KNO2  fyda  KNO3 TlaisyrKh 
lsÍfuks 
 

2 KNO3(s)    +    10 K(s)         N2(g)    +    6 K2O(s) 

2 KNO2(s)    +    6 K(s)         N2(g)    +    4 K2O(s) 
  

ldnkavfhdlaihsv rys; úh<s jd;h r;a lrk ,o fidaähï u;ska heùfuka fidaähï 
fmfrdlaihsâ ksmojkq ,efí 
 

2 Na(s)    +    O2(g)         Na2O2(g) 
  
fidaähï fmfrdlaihsâ r;a lsÍfuka fidaähï fudfkdlaihsv iy Tlaisckaj,g 
úfhdackh fõ 
 

2 Na2O2(s)         2 Na2O(s)    +    O2(g) 
 
fuu fmfrdlaihsv (M2O2) whksl jHqyhla ork w;r isis,a c,h (0o

C) iu`. m%;sl%shd 
lsÍfuka H2O2  ,nd foa  (M = Li, Na, K iy Cs)   
 
 

M2O2(s)    +    2 H2O(l)         H2O2(l)    +    2 MOH(aq) 
 
Ëdr f,day fmfrdlaihsv m%n, Tlaisldrlhka jk w;r tajd i,a*hsv i,af*ag njg 
TlaislrKh lrhs Na2O2 ldnkavfhdlaihsâ wjfYdaIKh lr O2 msg lrhs 
 

2 Na2O2(s)    +    2 CO2(g)         2 Na2CO3(s)    +    O2(g) 
 
iíueßk jeks ixjD; wjldYhkays CO2 bj;alr jd;h mú;% lsßu i|yd fuu 
fmfrdlaihsv Ndú;d flf¾ 
 
 
Ëdr f,day yhsfv%dlaihsv 
 
c,h iu`. Ëdr f,day m%;sl%shdfjka yhsv%cka msg lrkq ,nk w;r NdIañl ødjKhla ,nd 
foa 
 

2 M(s)    +    2 H2O(l)         2 MOH(aq)    +    H2(g) 
 
Li, Na iy K c,h u; mdfjk w;r Li  l%uj;aj o Na iS>% f,i o K m%pKav f,i o 
m%;sl%shd lrhs 
 
NaOH b;d wjødjl (deliquescent) iqÿ >khls jd;hg ksrdjrKh l< úg th f;;ukh 
wjfYdaIKh lrhs NaOH >kh jd;fha § ldnkavfhdlaihsâ iu`. tlaù fidaähï 
ldnfkaÜ ia:rhla idohs fuu ia:rh u`.ska NaOH, c, jdIam yd CO2 iu`. ;jÿrg;a 
m%;sl%shd ùfuka wdrËd lrkq ,efí tu ksid wï, ødjK m%dudKsl lsÍu i|yd m%d:ñl 
m%dudKslhla jYfhka NaOH  Ndú;d l< fkd yels fõ NaOH ksmojkafka NaCl úoaHq;a 
úÉfþokfhks  
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Ëdr f,day yhsfv%dlaihsv úúO jQ wï,-NIau wkqudmk i|yd Ndú;d fõ WodyrK f,i 
NaOH u.ska ;kql i,a*shqßla wï,h WodiSk lr ,jKh iy c,h ,nd§u oelaúh yels h 
 

2 NaOH(aq)    +    H2SO4(aq)         Na2SO4(aq)    +    2 H2O(l)   
 
ldnka khsg%cka iy Tlaiscka jeks wf,day c,Sh NaOH iu`. m%;sl%shd fkd lrk kuq;a 
wfkl=;a uQ,øjH fndfyduhla NaOH iu`. m%;sl%shd lrhs   
 
Wod (- 

2 Al(s)  +  6 NaOH(aq)  +  6 H2O(l)         2 Na3[Al(OH) 6](aq)   +   3 H2(g) 

Si(s)    +    2 NaOH(aq)    +    H2O(l)         Na2SiO3(s)    +    2 H2(g) 

4 S(s)    +    6 NaOH(aq)         2 Na2S(aq)    +    Na2S2O3(aq)    +    3 H2O(l) 
 
 
Ëdr f,day fya,hsv 
 
fidaähï iy fmdgEishïj, fya,hsv (MX) whksl ixfhda. jk w;r c,fha ^O%eùh 
ødjl& fyd¢ka ødjH fõ kuq;a LiCl, LiBr iy LiI iyixhqc ,ËK olajk w;r tajd 
uOHidr ^c,hg jvd O%eùh;djh wvq ødjl& j, fyd¢ka ødjH fõ Li

+ whkfha m%n, 
O%eùlrK n,h ksid Li wvx.= ixfhda. iyixhqc ,laIK orhs wekdhkj, ndysr;u 
ljpfha bf,lafg%dak wdl¾YKh lsÍu iy ta w;ru wekdhkfha (+) wdfrdams; kHIaáh 
úl¾YKh lsÍu fya;=fjka Li

+ whk u.ska úYd, f,i wekdhk O%eùlrKh lsÍu isÿ 
lrhs legdhk u.ska isÿ jk wekdhkfha úlD;s ùu (distortion) fyda O%eùlrKfha 
(polorization) m%;sM,hla jYfhka bf,lafg%dak tla;rd m%udKhlg whk w;r yjqf,a ;nd 
.ekSula isÿ fõ tkï nkaOkh w¾O jYfhka iyixhqc ,laIK fmkajhs l=vd *af,darhsâ 
whk ,s;shï whk u.ska O%eùlrKh ùug m%;sfrdaê;djhla olajk neúka LiF iyixhqc 
,ËK b;d wvqfjka fmkajhs 
 
 
O%eùlrK m%udKh$O%eùlrK n,h jeä jkqfha  

(i) legdhkfha wdfrdamKh jeä jk úg 
(ii) wekdhkfha wdfrdamKh jeä jk úg 
(iii) legdhkfha úYd,;ajh wvq jk úg iy 
(iv) wekdhkfha úYd,;ajh jeä jk úg h 

 
 
 

 

m%YaKh  ( fya,hsvj, O%eùh;djh jeä jk wkqms<sfj<g ilia lrkak 
 
ms<s;=r   ( F


 < Cl


 <  Br


<  I
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m%YaKh  ( Ëdrf,day legdhkj, O%eùlrK n,h jeä jk wkqms<sfj<ska ilid 

,shkak 

 
ms<s;=r ( Cs

+
 < Rb

+
 <  K

+
<  Na

+
 < Li

+ 

 

 
 
 
idrdxYh 
 

 m<uq ldKavfha uQ,øjH wvq øjdxl wvq >k;aj wvq m%:u whkSlrK Yla;Ska b;d 
by< fo jk whkSlrK Yla;Ska iy b;d RK iïu; bf,lafg%dav úNjhka iys; 
uDÿ m%;sl%shdYS,S f,day fõ fndfyduhla Ëdr f,dayj, ,jK c,fhys osh fõ' 

 
 Ëdr f,dayj, (M) ndysr;u ljpfha bf,lafg%dak úkHdih ns

1 jk w;r tajd 
myiqfjka M+ whk idohs tu ksid tajd m%n, Tlaisydrl fõ 

 
 Na iy Li ksmojkq ,nkafka tajdfha ú,sk laf,darhsv (molten chloride) úoaHq;a 

úÉfþokh lsÍu u.sks. ú,sk KCl , Na jdIamh iu`. m%;sl%shd lrùfuka K ksmojd 
.kq ,efí 

 
 fuu uq,øjHj, Tlaihsv, fudfkdlaihsv fmfrdlaihsv iy iqm¾Tlaihsv hkdÈ 

jYfhka ;=ka wdldrhls 
 

 Ëdr f,day yhsfv%dlaihsv wï,-NIau wkqudmk i|yd fhdod .kS 
 
 

 
wruqKq 
 
fuu mdvu wjidkfha§ Tng my; oE lsÍug yels úh hq;= h. 
 

 Ëdr f,day ^úfYaIfhka Na yd K j,& meje;au yd ksiaidrKh ms<sn|j lreKq 
bÈßm;a lsÍug  

 
 Ëdr f,dayj, whksl wrh øjdxl >k;aj whkSlrK Yla;Ska iïu; 

bf,lafg%dav úNjhka wdoS .=Kdx. ldKavfha my<g hk úg isÿ jk fjkia ùu 
ms<sn|j ixikaokh  lsÍug 

 
 1 jk ldKavfha uQ,øjHj, fyda tajdfha whkj, bf,lafg%dak úkHdihka ms<sn| 

lreKq bÈßm;a  lsÍug 
 

 Ëdr f,day Tlaihsv fmfrdlaihsv iy iqm¾Tlaihsv idod .kq ,nk l%u bÈßm;a 
lsÍug 

 
 Ëdr f,day yhsfv%dlaihsv iy fya,hsvj, m%;sl%shd ms<sn|j idlÉPd lsÍug  
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l%shdldrlu 
 

5 my; ixfhda.hkays wvx.= wf,dayj, TlaislrK wjia:dj ,shkak 
 (i)  Na2O2 (ii)  KClO4 (iii) Na2CO3    (iv)  Na2SO4 

 

6 my; oelafjk wekdhkj, ;%sudk jHqyhka (3D structures) wÈkak 
 NO3


  CO3


   SO4


  ClO4


  Cr2O7


 

 ^uq,øjH fyda whkj, ixhqc;djhka iy TlaislrK wxl ms<sn|j is;kak& 
 
7 Ëdr f,day c,h iu`. m%;sl%shd lsÍfï yelshdj l=ula o@ 
 
8 Ëdr f,day wvx.= ldnksl-f,day m%;sldrl (organometallic reagents) 2 la kï 

lrkak 
    
9 Tlaiscka iu`. ia:dhs iqm¾Tlaihsv idokq ,nkafka l=uk Ëdr f,dayhka o@ 
 
10 ia:dhs iqm¾Tlaihsv idokq fkd ,nkafka l=uk Ëdr f,dayh o@ 
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2. fo jk ldKavfha uQ,øjH 
        
 
 
 
 
 
 
 
 
 
 
ye¢kaúSu 
 

m<uq mdvfïoS wm úiska Ëdr f,dayj, ridhkh iy .=K ms<sn|j idlÉPd lrk ,§ 
fuys§ fo jk ldKavfha uQ,øjH iy tajdfha ixfhda.j, .=K iy ridhkh ms<sn|j 
yodrkq we; fnrs,shï (Be) ue.aksishï (Mg) le,aishï (Ca) iafg%dkaá%hï (Sr) fíßhï 
(Ba) iy f¾ähï (Ra), fo jk ldKavhg ^merKs j¾.SlrKhg wkqj II fyda IIA ldKav& 
wh;a uQ,øjHhka fõ  fïjd “ËdÍh mdxY= f,day” f,i o y÷kajkq ,efí fuu mdvfïoS 
fo jk ldKavfha uQ,øjHj, ridhksl .=K m<uq ldKavfha uQ,øjHj, ridhksl .=K yd 
iei|Su  isÿfõ' 
 
 

21 meje;au iy ksiaidrKh  
 
fo jk ldKavfha uQ,øjH b;d m%;sl%shdYS,S jk w;r tneúka tajd iajNdjfha ksoyia 
uQ,øjH f,i yuq fkdfõ uqyqÿ c,fhys fojkqjg iq,Nj yuqjk f,dayuh uq,øjHh, Mg 
jk w;r th MgCl2 (0.3%), MgBr2 (0.04%) iy MgSO4 (0.18%) f,i mj;S ;j o 
ue.akSishï ldk,hsÜ ksê (KCl·MgCl2·6H2O) f,i o mj;S È.k ^kqjr Èia;%slalh& iy 
r;af;dg ^ud;f,a Èia;%slalh& hk m%foaYj,ska fvd,uhsÜ (CaCO3·MgCO3) yuqjk w;r 
tajd fmdaisf,aka iy fmdfydr ksIamdokh i|yd fhdod .kS tfiau yqKq.,a (limestone) 

yqKq (chalk) iy uhsldj, le,aishï CaCO3 f,i wvx.= jk w;r ðmaiï (gypsum) 

CaSO4·2H2O j, le,aishï, i,af*aghla f,i mj;S wemghsÜ Ca3(PO4)2, tmamdj, 
^wkqrdOmqr Èia;%slalh& m%foaYfhka yuqfõ uqyqÿ c,h o, CaSO4 j,ska iukaú; fõ Sr iy 
Ba ÿ,n uQ,øjHhka fõ. Be b;d ÿ,n jk w;r th fnß,a (beryl) kï we¨ñfkda 
is,sflagfha [Be3Al2(SiO3)6] ys yuq fõ le,aishïj, b;du jeo.;a m%Njh CaCO3 ksê jk 
w;r fïjd uereKq uqyqÿ Ôùka (shellfish) fmdis,slrKfhka b;sß jQ fmdis, fõ b;d,sfha 
msysá —fvd,uhsÜ we,amaiã  (dolomite Alps) ys m%Odk ix>glh fvd,uhsÜ fõ mDÓú 
lfnd, (earth’s crust) ie,l+ úg tys nyq,j mj;sk uQ,øjHhka w;r Ca iy Mg 
ms<sfj<ska mia jk yd y;a jk ia:dkhka .kS. ld¾ñl jYfhka ie,l+úg fo jk 
ldKavfha b;du jeo.;a f,dayh Mg fõ 
 
idudkHfhka fo jk ldKavfha uQ,øjH tajdfha ú,sk laf,darhsv úoaHq;a úÉfþokh u.ska 
ksmojd .kq ,efí ñksrka (graphite) wefkdavhla yd jdfka (steel) lef;davhla Ndú;fhka 
ks¾c,sSh MgCl2 úoaHq;a úÉfþokfhka lef;davfha§ Mg ksmojkq ,efí ks¾c,Sh 

Be 

Mg 

Ca 

Sr 

Ba 

Ra 
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ldk,hsÜ fl,skau úoaHq;a úÉfþokh i|yd Ndú;d lrhs idudkHfhka MgCl2  j, 
øjdxlh my; fy,Su i|yd NaCl tl;= lrkq ,efí 
 
 
 
l%shdldrlu 
 

11 by; i|yka ks¾c,Sh MgCl2 úoaHq;a úÉfþokhg wod, w¾O iólrKh ,shkak 
 
 
 
 
ue.akihsÜ (MgCO3) fldala ^ldnka& iu`. r;alr ñY%Khg by<ska laf,daÍka jdhqj 
heùfuka ks¾c,Sh MgCl2 ksmojd .; yels h 
 

MgCO3(s)          MgO(s)     +    CO2(g) 

MgO(s)    +    C(s)    +    Cl2(g)        MgCl2(s)    +    CO(g) 

 
my; i|yka l%uj,g o" uqyqÿ c,fhka Mg ksiaidrKh l, yels h 
 

(i) Ca(OH)2 tl;= lsrSu u.ska  Mg(OH)2  wjlafIam lr.kq ,efí 
                                           

              Mg
2+

(aq)    +    Ca(OH)2(s)          Mg(OH)2(s)     +    Ca
2+

(aq)  

 
(ii) Mg(OH)2 r;a lsÍfuka MgO ,nd .kS 

 Mg(OH)2(s)      C 2000 0

    MgO(s)    +    H2O(g)  

 
(iii) MgO, ldnka (coke) iu`. r;a lsÍfuka th Mg njg TlaisyrKh fõ 

 MgO(s)    +    C(s)         CO(g)    +    Mg(s) 

 
CaCl2, CaF2 iu. ñY%lr úoaHq;a úÉfþokh lsÍfuka le,aishï f,dayh ksiaidrKh lrkq 
,nk w;r ñY%Kfha øjdxlh my; fy,Su i|yd CaF2  tl;= lrkq ,efí 
 

22 fo jk ldKavfha uQ,øjHj, .=K iuyrla   
 

fo jk ldKavfha uQ,øjH ish,a,u f,day jk w;r tajd m%n, Tlaisydrl fõ fo jk 
ldKAvfha uQ,øjHj, fN!;sl .=K lsysmhla 3 j.=fjys j.=.; lr we; (100 pm = 1 Ǻ). 
 
fuu uQ,øjHhkays wjika ljpfha bf,lafg%dak úkHdih ns

2 f,i ,súh yels w;r 
fïjdg s-bf,lafg%dak folu msglr ia:dhs ksIal%sh jdhq úkHdih ,nd .ekSfï yelshdj 
mj;S my; j.=fõ oelafjk mßÈ oaúixhqc whkj, whksl wrh ldKavh Tiafia my<g 
hdu;a iu`.u jeä fõ iEu ksoyia mrudKqjlu wjika ljpfha s-bf,lafg%dak 2 la we;s 
^1 jk ldKavh yd iei§fï È& w;r ksoyia uQ,øjH iE§fï § tajd jvd;a fyd¢ka 
tlsfklg ne| ;nd .eksula isÿ fõ tu ksid 2 jk ldKavfha uQ,øjHhka Bg wkqrEmjk 
1 jk ldKavfha uQ,øjHhkag jvd oDv;djfhka yd >k;ajfhka jeä w;r by< øjdxl o 
iys; h ^4 j.=j n,kak& 
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3 j.=j: 2 jk ldKavfha uQ,øjHj, .=K iuyrla  
 
 
uQ,øjHh 

bf,lafg%dak 
úkHdi 

IE1/ kJmol
 IE2/ kJmol


 

 
IE3/ kJmol

 r(M
2+

)/pm 

Be ^fnß,shï&   2He 2s  899 1757 14848 59 

Mg ^ue.aksishï&   2Ne 3s  738 1451 7733 86 

Ca ^le,aishï&   2Ar 4s  590 1145 4912 114 

Sr ^iafg%dkaá%hï&   2Kr 5s  549 1064 4207 132 

Ba ^fíßhï&   2Xe 6s  503 965 3500 149 

Ra ^f¾ähï&   2Ra 7s  - - - - 

 
 
4 j.=j(  1 jk yd 2 jk ldKavj, uQ,øjHhkays >k;aj iy øjdxl 
 
f,dayh Li  Be  Na Mg  K  Ca  Rb  Sr  Cs  Ba  
>k;ajh 
/g cm


 

053 185 097 175 086 155 153 263 190 368 

øjdxlh 
/
o
C 

181 1287 98 649 63 839 39 768 29 727 

 
2 jk ldKavfha uQ,øjH >k wjia:dfõ§ wj¾K fukau jvd;a whksl jQ ixfhda. idokq 
,nk w;r fuys§ f,dayfha TlaislrK wjia:dj iEu úgu 2 fõ M+ whk wvx.= ia:dhs 
ixfhda. y÷kdf.k fkdue; fo jk ldKavfha f,day ish,a,u M2+ whk muKla idokq 
,nhs' kuq;a  Be

2+ ys by< wdfrdamK >k;ajh ksid ksoyia whk f,i fkdmj;sk w;r 
tys ixfhda." iyixhqc nkaOk idohs' c,fha§ iuyrla ix.; welajd whk [Be(H2O)4]

 
f,i mj;S ;j o fnrs,shï fojk ldKavfha wfkla uQ,øjHhkag jvd fjkia jQ 
ridhksl .=K fmkajhs 
 
m<uq ldKavfha uQ,øjH u.ska idokq ,nk M

+
 whk yd iei§fï§ fo jk ldKavfha 

uQ,øjH u.ska idokq ,nk M2+ whkj, we;s by< wdfrdamK >k;ajh ksid 
 
(i) fo jk ldKavfha uQ,øjH l=vd M2+ whk we;s lrhs   
 Wod( Ca

2+ iy K+ j, whksl wrhka wdikak jYfhka iudk fõ 
 
(ii) fo jk ldKavfha uQ,øjH m<uq ldKavfha uQ,øjHj,g jvd, m%n, ic,SlrKh jQ 

ixlS¾K (hydrated complexes) idohs  
 
(iii)      fo jk ldKavfha uQ,øjHj,g by< oe,sia Yla;Ska we; 
   
(iv)     fo jk ldKavfha uQ,øjHj, fndfyda ,jK c,fha uo jYfhka ødjH fõ   
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l%shdldrlu 

 
12    fo jk ldKavfha uq,øjH (M3+

) whk fkd idohs myokak 
13 ue.akSishïys f; jk whkSlrK Yla;sh fo jk whkslrK Yla;sh 

yd           iei§fï§         b;d úYd, w.hla jkafka wehs@ 

 
 
23 fo jk ldKavfha uQ,øjHj, ixfhda. 
 

fuu fldgfia§ fo jk ldKavfha f,day Tlaihsv (MO), yhsfv%dlaihsv M(OH)2, 

fmfrdlaihsv MO2 fya,hsv (MX2) yhsv%hsv (MH2) khsfÜ%g [M(NO3)2] i,af*ag 
[MSO4] iy ldnfkag (MCO3) ksmoùu iy m%;sl%shd ms<sn|j idlÉPd flfrkq we; 
 
Tlaihsv 
 

f,day Tlaihsv ksmoùu ms<sn|j i,ld n,uq f,day Tlaihsv ksmoùu i|yd l%u 3 la we; 
 

(i) Tlaiscka iu`. m%;sl%shdj 
(ii) f,day ldnfkag úfhdackh 
(iii) by< WIaK;ajj,§ c,h iu`. m%;sl%shdj 

 
Be, Mg, Ca, Sr iy Ba rsoS iqÿ meyehg yqre f,day (silvery white metal) jk w;r jd;h 
iu`. .eàfuka wdrËdùu i|yd ;=kS Tlaihsv mg,hlska wdjrKh ù we; fnrs,shï 
600

o
C § mjd jd;fha oykh fkdjk w;r wdrËs; Tlaihsv wdjrKh fuhg fya;= fõ 

flfia kuqÿ l=vq l, fnrs,shï f,dayh jd;fha oykh ù iqÿ fnß,shï Tlaihsv (BeO) 

iy fnß,shï khsg%hsâ (Be3N2)  ñY%Khla ,nd foa 
 

5 Be(s)     +    O2(g)    +   N2(g)        2 BeO(s)      +    Be3N2(s) 

                         

                      jd;h               

Mg, Ca, Sr iy Ba" jd;h iu`. o fï yd iudk oyk m%;sl%shd isÿlrhs f,day Tlaihsv 
(MO), oaúixhqc legdhk iy wekdhk (M2+

,
 
O

2
) iys; whksl >khka fõ fnrs,shï 

Tlaihsvh (BeO), iuyrla iyixhqc ,ËK fmkajk w;r Be
2+ whkj, by< O%eùlrK 

n,h fuhg fya;= fõ  
 
fo jk ldKavfha f,day Tlaihsv idudkHfhka ksmojd.kq ,nkafka wod, f,day 
ldnfkag ;dm úfhdackfhks 
 

MCO3(s)       MO(s)    +    CO2(g) 
 
yqud,h iu`. ue.akSishï m%;sl%shdfjka MgO iy yhsv%cka ksmojkq ,efí 
 

Mg(s)  +    H2O(g)            MgO(s)    +    H2(g) 
 
f,day Tlaihsvj, m%;sl%shd lsysmhla my; oelafõ 
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(i) fo jk ldKavfha f,day Tlaihsvj,g by< oe,sia Yla;Ska we;s w;r fïjd m<uq 
ldKavfha f,day Tlaihsv yd iei§fï § iq`M jYfhka c,fha øjKh fõ BeO iy 
MgO c,fha wødjH kuq;a CaO, SrO iy BaO myiqfjka c,h iu`. m%;sl%shd lr 
whksl yhsfv%dlaihsv idohs WodyrKhla f,i CaO NdIañl Tlaihsvhla jk 
w;r c,h iu. m%;sl%shd lr Ca(OH)2 ,nd foa 

 

  CaO(s)    +    H2O(l)       Ca(OH)2(aq) 
 
(ii) CaO iu`. SO2 jeks jdhquh wdï,sl Tlaihsv m%;sl%shdfjka i,a*hsg ,nd foa 
 

  CaO(s)     +    SO2(g)      CaSO3(s) 
 
(iii) by< WIaK;ajj,§ is,sld (SiO2) iy P4O10 jeks >k wjia:dfõ mj;sk wdï,sl 

Tlaihsv CaO iu`. m%;sl%shdfjka is,sflag yd fmdiafmag ,nd foa 
 

  CaO(s)     +     SiO2(s)      CaSiO3(s) 

             3 CaO(s)      +    P4O10(s)     Ca3(PO4)2(s) 
 
úoHd.drfha§ ldnksl ødjl j,ska c,h bj;a lsÍu i|yd úc,ldrlhla f,i CaO Ndú;d 
flf¾ ^Wod( t;s,a uOHidrh&  fuu l%shdj,sfha§  Ca(OH)2 ksmofõ 
 
yhsfv%dlaihsv 
 
c,h iu`. f,day Tlaihsv m%;sl%shd lsÍfuka Bg wkqrEm f,day yhsfv%dlaihsvh ksmojd 
.; yels nj wms oksuq f,day yhsfv%dlaihsvj, NdIañl;dj legdhkfha m%udKh iu`. 
jeä jk w;r NdIañl;dj jeä ùfï wkqms<sfj< my; wdldrfhka oelaúh yelsh 
 
 Be(OH)2  <   Mg(OH)2  <  Ca(OH)2  <  Sr(OH)2  <  Ba(OH)2 
 
Be(OH)2 WNh.=Ks ,ËK fmkakqï lrhs th Lksc wï,j, (HX) øjKh ù wod, 
fya,hsvh  (BeX2) ,ndfok w;r NdIañl ødjK ^Wod( NaOH) j, § wkqrEm fnßf,ag 
(berylates) Na2[Be(OH)4] idohs 
 

 Be(OH)2(s)     +    2 HCl(aq)        BeCl2(s)    +    2 H2O(l) 

 Be(OH)2(s)      +   2 NaOH(aq)        Na2[Be(OH)4](aq) 
 
le,aishï yhsfv%dlaihsâ c,Sh ødjKhla yqKq Èhr f,i y÷kajk w;r th 
ldnkavfhdlaihsâ y÷kd .ekSu i|yd Ndú;d fõ yqKq Èhr ;=,ska ldnkavfhdlaihsâ hejQ 
úg m<uqj le,aishï ldnfkaÜ wjlafIamh ,efí 
 

           Ca(OH)2(aq)      +    CO2(g)       CaCO3(s) ↓ +    H2O(l)  
 
jeämqr CO2 hejQ úg ldnfkagh c,fha ødjH le,aishï nhsldnfkagh njg m;Aùu ksid 
meyeÈ,s ødjKhla ,efí 
 

    CaCO3(s)     +    CO2(g)     +     H2O(l)         Ca(HCO3)2(aq) 
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;jÿrg;a yqKq Èhr tl;= lsÍu u.ska  CaCO3 kej;;a wjlafIam lr .; yels h 
 

      Ca(HCO3)2(aq)  +  Ca(OH)2(aq)        CaCO3(s) ↓ +    H2O(l)  
 
Ca(HCO3)2 ødjKh r;a lsÍfuka o CaCO3 wjlafIam lr .; yels h 
 

      Ca(HCO3)2(aq)            CaCO3(s) ↓     +    CO2(g) ↑    +     H2O(l)  
 
fmfrdlaihsv 
 
f,day fmfrdlaihsv (MO2) iE§u ksÍlaIKh l< yelafla úYd, legdhk iu. h. fo jk 
ldKavfha BaO jd;fha fyda Tlaiscka ;=< oykh lsÍfuka BaO2  ksmojd .; yels h 
 
SrO, 400

o
C § iy wvq mSvkhla hgf;a Tlaiscka ;=< oykh lsÍfuka SrO2 iq`M m%udKhla 

ksmojd .; yels h 
 
fuu f,day ,jKhkays idkaø ødjKj,g H2O2 tla lsÍu u`.ska MO2·8H2O wdldr ic, 
fmfrdlaihsv ,nd .; yel 
 
 
fya,hsv 
 

fo jk ldKavfha f,day ye,ck iu`. fl,ska u m%;sl%shd lr f,day vhsfya,hsv ,nd foa  
(M = Be, Mg, Ca, Sr ; X = Cl, Br) 
 

 M(s)    +    X2(g)         MX2(s) 
 
 
fn%dañka iu`. m%;sl%shdj by< WIaK;ajj, § isÿ fõ le,aishï" F2 iy I2 iu`. m%;sl%shd 
lr ms<sfj<ska CaF2 iy CaI2  ,nd foa 
 
fnrs,shï laf,darhsâ jkdys, BeClBe fia;= nkaOk iys; >K wjia:dfõ mj;sk 
iyixhqc nyqwjhúlhla (covalent polymer) fõ. jdIam l,dmfha § fuu nyqwjhúlh 
[BeCl2]n , BeCl2 (talwjhúlh) iy Be2Cl4  (oaúwjhúlh) wvx.+ ñY%Khla njg leã hhs  
 
 

 
 
wfkl=;a ic, laf,darhsv jkqfha MgCl2·6H2O, CaCl2·6H2O iy  BaCl2·H2O 
 
ic, ue.akSishï laf,darhsâ oykfha§ ú>gkh ù NdIañl laf,darhsvhla ,nd foa 
 

2 MgCl2·6H2O(s)     MgO·MgCl2(s)    +    2 HCl(aq)   +   11 H2O(l) 
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le,aishï laf,darhsâ" CaCl2·6H2O f,i iaMálSlrKh fõ ldnksl ødjK i|yd úc, 
CaCl2 úc,ldrlhla f,i Ndú;d flf¾ ;j o úc, CaCl2 wefudakshd iy uOHidr 
wjfYdaIKh lr CaCl2·8NH3 iy CaCl2·4CH3OH wdoS ixfhda. ,nd foa 
 
 
 
yhsv%hsv 
 

ue.aksishï l=vq by< WIaK;aj yd mSvk hgf;a § yhsv%cka iu`. m%;sl%shdfjka ue.akSishï 
yhsv%hsâ ,nd foa MgI2 W;afm%arlhla f,i l%shd lrhs 
 

 Mg(s)    +   H2(g)      MgH2(s) 
 
c,h iu`. MgH2, m%;sl%shd lr Mg(OH)2 iy yhsv%cka ,nd foa 
 

 MgH2(s)    +     2 H2O(l)       Mg(OH) 2(s)     +    2 H2(g) 
 
fo jk ldKavfha f,day yhsv%hsv Ëdr f,day yhsv%hsvj,g jvd jeä ;dm ia:dhs;djhla 
olajhs. CaH2 Tlaisydrlhla f,i o úc,ldrlhla f,i o Ndú;d lrhs 
 
 
khsfÜ%g 
 

fo jk ldKavfha f,day Tlaihsv yhsfv%dlaihsv iy ldnfkag khsá%la wï,h iu`. 
m%;sl%shdfjka fo jk ldKavfha f,day khsfÜ%g ,nd .; yelsh' Mg(NO3)2  iy Ca(NO3)2  
c,fha fyd¢ka Èh fõ.  1 jk ldKavfha f,day khsfÜ%g yd iei§fï§ fojk ldKavfha 
f,day khsfÜ%g, tajdfha Tlaihsv njg r;a lsßu u`.ska úfhdackh l, yels h Mg  isg Ba 

olajd hdfï§ f,day khsfÜ%g j, ;dm ia:dhs;djh jeä fõ 
 
i,af*ag 
 

;kql H2SO4 iu`. Be l=vq fyda Mg m%;sl%shd lsrSfuka ms<sfj<ska BeSO4 iy  MgSO4 ,nd 
foa 
 

   M(s)   +   H2SO4(aq)        M
2+

(aq)   +   SO4


(aq)   +   H2(g) ↑ 
 
le,aishï ,jK ødjKhlg ;kql H2SO4 tla lsÍu u`.ska CaSO4 wjlafIam lr.; yels 
h 
 

  Ca(NO3)2(aq)    +     H2SO4(aq)          CaSO4(s) ↓     +    2  HNO3(aq) 
 
ldKavh Èf.a my<g hdfï § i,af*agj, ødjH;djh wvq fõ MgSO4 c,fha Èh jk w;r 
BaSO4  c,fha wødjH fõ tu ksid wldnksl whk úYaf,aIKfhaÈ i,af*ag whk ks¾Kh 
lsßu i|yd m%;sldrlhla f,i BaCl2 Ndú;d flf¾ 
 

  Ba
2+

(aq)    +    SO4


(aq)        BaSO4(s) ↓ 
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ldnfkag 
 
ue.akSishï ,jK Na2CO3 ødjKhla yd m%;sl%shd lr jQ úg 3MgCO3·Mg(OH)2·H2O f,i 
NdIañl ldnfkagh wjlafIam fõ fuu wjlafIamfha ixhq;sh fjkia úh yels h Mg

2+ 
whk ødjKhlg NaHCO3 ødjKhla tla lsÍfuka idudkH ldnfkagh jk MgCO3 ,nd 
.; yels h 
 

   Mg
2+

(aq)    +    NaHCO3(aq)     MgCO3(s) ↓  +   Na
+
(aq)   +   H

+
(aq) 

 
MgCO3 u| jYfhka c,fha Èhjk kuq;a MgCO3 wj,ïì; c,Sh ødjKhla ;=,ska CO2 

nqnq`M kexjQ úg th Èh ù ødjH nhsldnfkagh ,nd foa 
 

             MgCO3(s)    +   H2O(l)   +    CO2(g)     Mg(HCO3) 2(aq) 
  
fo jk ldKavfha f,day ldnfkag wï, iuÕ m%;sl%shd lr wkqrEm ,jKh iy CO2 ,nd 
foa 
 

 CaCO3(s)    +   2 HCl(aq)         CaCl2(aq)   +   H2O(l)   +   CO2(g) 
 
f,day ldnfkagj, ;dmia:dhs;dj legdhkfha m%udKh;a iu`. jeä jk wdldrh tajdfha 
úfhdack WIaK;ajh (Decomposition Temperature = TD) u`.ska fmkakqï l, yels h 
 
 

ixfhda.h MgCO3 CaCO3 SrCO3 BaCO3 
TD/ 

o
C 540 900 1290 1360 

 
 
idrdxYh 
 

 fo jk ldKavfha uq,øjH m%;sl%shdYS,S" È,sfik iq`M f,day fõ 
 

 Ëdßh mdxY= f,day (M) j, wjidk ljpfha bf,lafg%dak úkHdih ns
2 jk w;r 

tajd myiqfjka M2+ whk idohs tu ksid tajd m%n, Tlaisydrl fõ 
 

 fo jk ldKavfha uQ,øjH ish,a, u tajdfha ú,Sk ,jK úoaHq;a úÉfþokfhka 
,nd .; yels h 

 
 fo jk ldKavfha uQ,øjHj, meje;au iy ksiaidrKh ^úfYaIfhka Mg yd Ca) 

ms<sn|j jeä jYfhka ie,fla 
 

 fo jk ldKavfha uQ,øjHj, fN!;sl .=K: whksl wrh øjdxl >k;aj iy 
whkSlrK Yla;Ska 

 
 Be(OH)

2
 isg Ba(OH)

2
 olajd hEfï§ NdIañl;djh jeä fõ. ye,ck iu`. 2 jk 

ldKavfha uQ,øjH m%;sl%shdlr vhsfya,hsâ (MX2) idohs. 2 jk ldKavfha f,day 
yhsv%hsv 1 jk lKavfha f,day yhsv%hsvj,g jvd ia:dhS fõ. 
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wruqKq 
 

fuu mdvu wjidkfha§ my; oE lsÍug Tng yels úh hq;= h  
 

 ËdÍh mdxY= f,dayj, meje;au iy ksiaidrKh ^úfYaIfhka Mg& idlÉPd lsÍu  
 
 Ëdßh mdxY= f,dayj, whksl wrh" øjdxl" >k;aj iy whkSlrK Yla;Ska 

ldKavfha my<g hk úg fjkiaùu ms<sn|j ixikaokh lsÍu 
 
 2 jk ldKavfha uq,øjHj, fyda whkj, bf,lafg%dAk úkHdihka ,sùu 

 
 ËdÍh mdxY= f,dayj, .=K m%;sl%shd iy ËdÍh mdxY= f,day iy tajdfha 

ixfhda.j, m%fhdack ms<sn|j lreKq bÈßm;a lsÍu 
 

 
   

 
l%shdldrlu 

 
 
14 my; oelafjk ixfhda.j, wvx.= wf,dayhkays TlaislrK wjia:dj ks¾Kh 

lrkak 
 (i)  SiO3


 (ii) SO3


 (iii) PO4


 (iv)  [Be(OH)4]

2
 

 

15 my; wekdhkj, jHqyhka w|skak 
 SiO3


, SO3


,  PO4


 iy  [Be(OH)4]

2


uq,øjH fyda whkj, ixhqc;djhka iy TlaislrK wxl .ek is;kak&  

 

16 Mg(OH)2 iy Ca(OH)2 j, c,fha ødjH;dj ^tlsfklg idfmaËj& ms<sn|j Tnf.a 
woyi l=ula o@ 

 
17 c,h iu`. m%;sl%shd fkd lrk Ëdr mdxY= f,dayh l=ula o@ 
 
18 iafg%dkaáhï iy fn%daóka w;r m%;sl%shdj i|yd ;=,s; ridhksl iñlrKh ,shkak 
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3. s-f.dkqfõ uQ,øjH wdYs%; l¾udka; 
iy m%fhdack 

 
 
 
 
 
yeÈkaùu 
   
1 jk iy 2 jk mdvïj, oS s-f.dkqfõ uQ,øjHhkays ridhkh ms<sn|j wms wOHhkh 
lf<uq. fuu mdvfï § s-f.dkqfõ uQ,øjHhka mokï jQ m%fhdack iy l¾udka; ms<sn| j 
i,ld n,uq. laf,daßka (Cl2), fidaähï yhsfv%dlaihsâ (NaOH) iy fidaähï ldnfkaÜ 
(Na2CO3) ksmojk l¾udka; (choroalkali industry) laf,dafrdaCIdr l¾udka; f,i 
y÷kajhs. fuu ridhksl øjH ;=k ridhksl ls%hdj,s rdYshl § Ndú;d lrhs. WodyrKhla 
f,i lvodis" ùÿre" inka" CIdÍh msßisÿldrl iy nyqwjhúl ksIamdok" Na2CO3  fyj;a 
frÈ fidavd (soda ash) .; yels h. weußlka tlai;a ckmofha “trona” kñka yÿkajk ksê 
mj;sk w;r tajd fidaähï ldnfkaÜ iy fidaähï nhsldnfkaÜ Na2CO3

.
NaHCO3

.
2H2O 

ñY%Khls. Na, Li iy Mg ,nd.kafka tajdfha øj laf,darhsv úoHq;a úÉfÊokfhks ^1.1 iy 
2.1 fldgia n,kak&. CaSO3 iy CaSO4 jeks le,aishï ,jK ms<sfh, lsÍu 2.3 fldgfia 
olajd we;. 
 
 

3.1 laf,daÍka iy NaOH  ksmoùu 
 
laf,daÍka iy NaOH hk foj¾.hu ksmojkq ,nkafka n%hska ødjKh ^,jK c,h& úoHq;a 
úÉfÊkfhks. fuu ls%hdj,sh i|yd wdldr foll fldaI Ndú;d lrkq ,efí. 
 

i. m%dÖr fldaIh (diaphragm cell) 

ii. riÈh fldaIh (mercury cell) 
 
m%dÖr fldaI l%uh 
 
YS% ,xldfõ mrka;kays § NaOH ksmojkq ,nkafka m%dÖr fldaI l%uh uÕsks. m%dÖr 
fldaIfha § wefkdavh ^ñksrka& iy lef;davh ^jdfka& weianeiafgdaiaj,ska ksmojk ,o 
m%dÖrhla uÕska fldgia follg fjka lrkq ,efí. NaCl ødjKhla my; oelafjk mßÈ 
laf,daÍka, yhsv%cka iy NaOH ksmoùu i|yd úoHq;a úÉfÊokh lrkq ,efí. 
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+

+

+

+
+

_
_
_
_
_
_

Cl2 Cl2

H2 H
2

Na
+

Na
+

H

OH

+

_

Na
+
OH

_

Water NaOHNaCl

Solution

Graphite

Diaphragm

Anode Compar tment
Cathode Com partment

NaCl  ødjKh

H O2

m%dÖrh

ñksrka

wefkdav l=àrh lef;dav l=àrh

 
 

1 rEmh( m%dÖr fldaIfhys rEm igykla 
 
wefkdav m%;sls%hdj 
 

wefkdavfha § Cl
  whk laf,daÍka jdhqj njg TlaislrKh fõ. 

 

2 Cl(aq)           Cl2(g)     +   2e 
 
lef;dav m%;sls%hdj 
 

2 H2O(l)    +   2e       2 OH(aq)   +   H2(g)  fyda 

2 H
+
(aq)   +   2e       H2(g) 

 
lef;davfha §  H+ whk ^c,fhka& yhsv%cka jdhqj njg TlaisyrKh fõ. 
 
úoHq;a úÉfÊokfha § OH

 whk ksmojk w;r tu.ska ødjKfha NdIañl;djh jeä fõ. 
m%dÖrh yryd whk lef;dav fldgi fj;g .uka l< yels h. fuu Na

+ whk, OH
 whk 

iu`. ixfhdackh ù NaOH c,Sh ødjKhla idohs.   
 

Na
+
(aq)   + OH


(aq)      NaOH(aq) 

 
fuys § wefkdav fldgfia øj uÜgu lef;dav fldgig jvd by< uÜgul mj;ajd .eksu 
jeo.;a fõ. fuh fidaähï whk lef;dav fldgi fj; fkdkj;ajd .,d hdug bv 
i,iajhs. ke;fyd;a OH

  whk wefkdav fj; ,Õd ù TlaislrKh ù O2 ,ndfokq we;. 
 
 
riÈh fldaI l%uh 
 
riÈh fldaI l%ufha § ñksrka wefkdavhla iy p,kh jk riÈh ia:rhla f,i we;s 
lef;davhla iys; fldaIhg ,jK c,h (brine) fkdlvjd imhhs. fuys § iqmqreÿ mßÈ Cl

 

whk TlaislrKh ù Cl2 ,ndfoa. m%dÖr fldaI l%uh yd iei¥ l< fuys§ Na
+ whk, 

fidaähï ixrih (NaHg) njg TlaisyrKh jk w;r ixrih riÈh iuÕ, fldaIfhka 
msg; c,h wvx.= l=àrhla fj; .uka lrhs. fuu l=àrfha§ NaHg iuÕ c,h m%;sls%hd 
fldg NaOH, Hg  iy H2 my; i|yka wdldrhg ,nd foa. 
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2 NaHg(s)   +   2 H2O(l)       2 Na
+
(aq)   +   2 OH


(aq)   +   2 Hg(l)   +   H2(g)    

 
 

3.2 Na2CO3 ksIamdokh 
 
uyd mßudKfhka Na2CO3  ksIamdokh isÿlrkq ,nkafka wefudakshd-fidavd fyj;a 
fid,afõ l%uh uÕsks ^2 iy 3 rEmigyka n,kak&. yqKq.,a (CaCO3) iy NaCl wdrïNl 
øjH jk w;r ksIamdok ls%hdj,sh my; mshjrj,a j,ska hqla; fõ. 
  

1 ix;Dma; n%hska ødjKh ksIamdokh 
2 n%hska ødjKh wefudakshd iuÕ ix;Dma; lsÍu 
3 yqKq.,a ms,siaiSu uÕska ldnkavfhdlaihsâ ksmoùu 
4 NaHCO3  ksIamdokh 
5 NaHCO3,  Na2CO3  njg mßj¾;kh 

 
 

n%hska ødjKh

w
ef

u
dak

sh
d 

w
j
f
Y
daI

l
h

fmÍu

fmÍu

w
ef

u
dak

Sh
 n

%h
sk

a ø
dj

K
h

NH  + CO  3 2 iaj,am m%udKhla

H O2

NH Cl + NH HCO  4 4 3 iaj,amhla

jdIamh

Êj,kh i|yd 
NaHCO3

  
y
qK

q
f
m
dar

K
qj

Ca(OH)2CaO

CaCO3

CO2

N
H

 
3
k

ej
;

 
,
n
d 
.
ek

Su

 
 
 

2 rEmh( fid,afõ ls%hdj,sfhka Na2CO3 ksIamdokh ^Reference-7& 
 
 
ix;Dma; n%hska ødjKh idod.kq ,nkafka NaCl c,fha ÈhlsÍfuks ^1 mshjr&' fuys § fuu 
ødjKh ue.akSishï iy le,aishï whkj,ska f;drùu jeo.;a jk w;r ke;fyd;a 
wjidk M,fhys Na2CO3 muKla fkdj CaCO3 iy MgCO3 o wvx.= jkq we;. bkamiq 
wefudakshd iu. m%;sl%shd lrùfuka n%hska ødjKh wefudakshd u.ska ix;Dma; lr.kq 
,efí ^2 mshjr&' 
 
l=¿k ;=< yqKq.,a r;a lsÍfuka CO2  ksmojkq ,efí ^3 mshjr&' 
 

CaCO3(s)       CaO(s)   +   CO2(g) 
 

oeka n%hska iy wefudakshd wvx.= ødjKh wg¿j ;=,ska my<g hjkq ,nk w;r Bg úreoaO 
f,i CO2 Odrdjla by<g .uka lrjkq ,efí' fuúg NaHCO3 f,i wjlafIam fõ 
^4-mshjr&' by; m%;sls%hd my; oS we;s wdldrhg idrdxY .; l< yels h' 
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NaCl(aq)  +  NH3(aq)   +  CO2(g)   +  H2O(l)     NH4Cl(aq)   +  NaHCO3(s) ↓ 
 
,efnk NaHCO3 wjlafIamh fjka fldg N%uK úh,khla (dryer) ;=< r;a lr Na2CO3 

,nd .kq ,efí' ^mshjr 5& 
 

2NaHCO3(s)        Na2CO3(s)   +    H2O(g)    +   CO2(g) 
 
c,h tla lsÍfuka ,enqKq CaO ^3 mshjf¾oS&,  Ca(OH)2 njg m;a lrkq ,efí. 
 

CaO(s)    +   H2O(l)      Ca(OH)2(aq) 
 
mshjr 4 ka ,enqKq NH4Cl^c,Sh& fmrKh c,Sh Ca(OH)2 yd m%;sls%hd fldg NH3 jdhqj 
m%;sckkh lrhs. tneúka wefudakshd-fidavd ls%hdj,sfha § NH3 kej; Ndú;d l< yels h. 
 

Ca(OH)2(aq)   +   2 NH4Cl(aq)       CaCl2(aq)   +   2 H2O(l)  +  3 NH3(g) 
 
fuu ls%hdj,sfha § ,efnk tlu w;=re M,h CaCl2 fõ' tu ksid iïmq¾K m%;sls%hdj my; 
i|yka f,i idrdxY .; l< yels h. 
 

CaCO3(s)     +     2 NaCl(s)         Na2CO3(s)   +   CaCl2(s)    
 
fidaähï ldnfkaÜ fvldyhsfâ%Ü Na2CO3·10H2O f,i c,h uÕska iaMálSlrKh l< 
yels h' Na2CO3 c,Sh ødjKhla NdIañl fõ. úoHd.drfha § wï, m%dudKSlrKh i|yd 
m%d:ñl m%dudKslhla (primary standard) f,i Na2CO3 Ndú;d lrkq ,efí. .=Kd;aul 
úYaf,aIKfha § Ca

2+
 , Ba

2+
  iy Sr 

2+ ys ldnfkag wjlafIam lsÍu i|yd Na2CO3 Ndú;d 
lrkq ,efí. ld¾ñlj ùÿre, fldaiaála fidavd (NaOH) iy wfkl=;a ,jK ksmoùug 
Na2CO3 Ndú;d lrkq ,efí. 
 

CaCO3

Roasting

Ca(OH)2

H2O
CaO CO2

CaCl2

Brine
NH3

Brine

saturated

with NH 3

NaHCO3
Na2CO3

CO2

Roast

NH 4Cl

NH  3 j,ska 
ix;Dma; jQ
n%hska 

n%hska
ødjKh

ms<siaiSu

ms<siaiSu

 
 
3 rEmh(  fid,afõ l%uh uÕska wefudakshd-fidavd ksIamdok ls%hdj,sfha uQ,sl mshjrj,a   
            olajk .e,Sï igyk¡   
 



Y%S ,xld újd; úYajúoHd,hSh m%ldYkhls 
2015 

 

23 

3.3 NaCl  ksIamdokh  
 
YS% ,xldfõ NaCl  ksmojkq ,nkafka uqyqÿ c,h idkaø lrùfuks' uqyqÿ c,h ;gdl fj; 
tla/ia lrkq ,efí. ødjKh idkaø lrùu isÿ lrkq ,nkafka iq<fÕa wdOdrh o iys;j ;o 
ysret<sh hgf;a c,h jdIam lrùfuks. ødjKfha idkaøKh by< h;au CaCO3 wjlafIam 
ùu isÿfõ. idkaø ødjKh fo jk ;gdlh fj; udre lrùfuka wjlafIamh fjka lrkq 
,efí. ødjKh ;jÿrg;a idkaø lrùfï§ ðmaiï (CaSO4∙2H2O) wjlafIam ùu isÿ fõ. 
idkaø ødjKh ;=ka jk ;gdlh fj; udre lrùfuka ðmaiï bj;a lrkq ,efí. ;jÿrg;a 
idkaø ùfï§ NaCl iaMálSslrKh fjñka ue.aksishï ksiaidrKh i|yd Ndú;d l< yels 
ødjKfha we;s MgCl2, MgBr2 iy MgSO4 bj;a lrkq ,efí. wjidkfha§ >kh fj; 
we¨Kq wmøjH bj;a lsßu i|yd 8% NaCl  uÕska NaCl  iaMál fidaokq ,efí. 
 
 

3.4 s-f.dKqfõ uQ,øjHhkaj, ,jKhkays ødjH;djh 

s-f.dKqfõ uQ,øjHhkays ,jK iEu mrSlaIKd.drhlu Ndú;d lrkq ,efí' m%;sl%shd 

ñY%Khlska wjYH ixfhda.h fjkalsÍu i|yd s-f.dKqfõ uQ,øjHhkaf.a ,jKhkays 

ødjH;djh oek .ekSu jeo.;a fõ' s-f.dKqfõ uQ,øjHhkays ,jKhkays ødjH;djh my; 

oelafõ. 
 
m<uq jk ldKavfha uQ,øjH 
 
1 jk ldKavfhys uQ,øjHhkays ,jK ish,a, u jdf.a ^fya,hsv" yhsfv%dlaihsv" ldnfkag" 
nhsldnfkag" khsfÜ%g" khsg%hsg" i,a*hsv" i,af*aÜ" i,a*hsg& c,fhys Èh fõ. 
 
 
fo jk ldKavfha uQ,øjH 
 
fo jk ldKavfha uQ,øjHhkays ish,q u fya,hsv" i,a*hsv" khsfÜ%g" khsg%hsg iy 
nhsldnfkag c,fhys Èh fõ. 
 
Be(OH)2 iy Mg(OH)2 c,fhys wødjH jk w;r Ca(OH)2 iy Sr(OH)2  uo jYfhka 
c,fhys ødjH jk w;r Ba(OH)2 c,fhys ødjH fõ. 
 
BeSO3 iy MgSO3 c,fhys oshjk w;r CaSO3  c,fha uo jYfhka osh fõ. SrSO3 iy 
BaSO3 c,fhys wødjH fõ. 
 
BeSO4 iy MgSO4 c,fhys Èhfõ. CaSO4  c,fhys uo jYfhka Èh jk w;r SrSO4 iy 
BaSO4 c,fhys Èh fkdfõ. 
 
2 jk ldKavfhys uQ,øjHhkays ldnfkag ish,a, u c,fhys wødjH fõ. 
 
 

3.5 s-f.dkqfõ uQ,øjHhkays iy tajdfha ixfhda.hkays m%fhdack 
 
CIdr f,day ixfhda.hkays jeo.;a m%fhdack iuyrla my; olajd we; . 
 
úYdÈh (manic-depressive disorder) kï frda.S ;;a;ajhg m%;sldr lsßu i|yd wldnksl 
T!IOhla f,i Li2CO3 Ndú;d lrkq ,efí. LiAlH4, ìhqghs,a ,s;shï (BuLi), ó;hs,a 
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,s;shï (MeLi), hk tajd ldnksl ridhkfha§ m%;sldrl f,i Ndú;d lrhs. Li iy ,s;shï 
ixfhda. úh,s fldaI iy negß (storage batteries)  i|yd Ndú;d lrhs. 
 
fidaähïys ixfhda. jk “idudkH ¨Kq” (NaCl) “frÈ fidavd”(Na2CO3) “wdmam fidavd” 
(NaHCO3) “fldaiaála fidavd” (NaOH) lvodis, ùÿre, inka, frÈ iy ridhksl l¾udka; 
j, Ndú;d lrhs. 
 
NaOCl hkq úrxck ldrlhls. 
 
KNO3 iy KClO3 .sks fl<s lghq;= (fire-works) i|yd Ndú;d lrhs. KMnO4 jeo.;a 
Tlaisldrlhls. øj msßisÿ ldrl i|yd fmdgEishï fmdiafmaÜ ms<sfh< lsÍfï § KOH 

Ndú;d lrkq ,efí. 
 
È.=odu iys; ldfndlais,sla wï,hkays fidaähï ,jK (RCO2Na) inkaj, wvx.= fõ.  
fidaähï iaáhf¾Ü ksmojd .kq ,nkafka NaOH, iaáhßla wï,h iu`. m%;sls%hd lrùfuks. 
 
uqLh yd Worh ;=< wï, WodiSk lrùu i|yd Mg(OH)2 Ndú;d lrkq ,efí. 
 
Tlais-weisghs,ska oe,a, ckkh lsÍu i|yd Ndú;d lrk weisghs,ska (C2H2) ckkh lsÍu 
i|yd le,aishï ldnhsâ Ndú;d lrhs. 
 
Wor ;=jd, ks¾Kh lsÍu i|yd m%;sìïN ldrlhla (imaging agent)  f,i BaSO4 Ndú;d 
lrhs. 
  
 

idrdxYh 
 

 laf,daÍka (Cl2), fidaähï yhsfv%dlaihsâ (NaOH) iy fidaähï ldnfkaÜ (Na2CO3) 

hkdÈh ksmojkq ,nk l¾udka; laf,dafrdaCIdr l¾udka; f,i ye¢kafõ. 
 
 n%hska ^,jK c,h& úoHq;a úÉfÊokfhka laf,daÍka iy NaOH hk foj¾.hu 

ksmojkq ,efí. 
 
 Ys% ,xldfõ mrka;kays§ m%dÖr fldaI l%uh u.ska NaOH ksmojkq ,efí. riÈh fldaI 

l%ufha §, ñksrka wefkdavhla iy p,kh jk riosh ia:rhla iys; lef;davhla 
wvx.= fldaIhla fj; n%hska fkdlvjd imhkq ,efí. 

 
 uyd mßudKfhka Na2CO3 ksmojkq ,nkafka wefudakshd-fidavd fyj;a fid,afõ 

l%uh uÕsks. 
 
 s-f.dkqfõ uQ,øjHhkays ,jKhkaf.a ødjH;djh 3.4 fldgfiys § we; . 
 
 

wruqKq 
 
fuu mdvu wjidkfha§ my; oE isÿ lsÍug Tng yels úh hq;= h. 
 

 laf,daÍka, NaOH,  NaCl iy Na2CO3 ksIamdokh ms<sn|j idlÉPd lsÍu. 
 

 s-f.dkqfõ uQ,øjHhkays ,jKhkaf.a ødjH;djhka iei§u. 
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 s-f.dkqfõ uQ,øjH iy tajdys ,jKhkays m%fhdack idlÉPd lsÍu. 

 

 

 
 
 
l%shdldrlu 

 
19 “laf,dafrdaCIdr”l¾udka; f,i woyia jkafka l=ula o @ 

 
20 m%dÖr fldaI l%uh Ndú;fhka NaOH iy laf,daÍka ksIamdokh úia;r  lrkak. 

 
21 Ys% ,xldfõ mrka;kays msysá ridhksl l¾udka; Yd,djkays§ laf,daÍka ksIamdokh 

i|yd Ndú;d lrkq ,nk wdrïNl øjHh fudkjd o@ wefkdav iy lef;dav 
m%;sls%hd i|yd iñlrK ,shkak. 

 
22 riÈh fldaI l%ufha§ Ndú;d jk bf,lafg%dav yÿkd.kak. lef;davfha § isÿ jk 

ridhksl ls%hdj,sh úia;r lrkak. 
 
23 wefudakshd-fidavd ls%hdj,sh i|yd CO2 ksmojkafka flfia o @ myokak 
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 flá fhÿï 
 

(aq)  - c,Sh 

(g)  - jdhq wjia:dj 

       - ;dmh 

(l)  - øj wjia:dj 

(s)  - >k wjia:dj 

b.pt./b.p. - ;dmdxlh 

C.N.  -  ix.; wxlh 

eV  - bf,lafg%dak fjda,aÜ 

IEi  -  i jk whkSlrK Yla;sh 

J  - cQ,a 

L  - nkaOh 

M  - f,dayh 

M  - Y=kH ixhqc uQ,øjH = M(0) = M
0
  

M(g)  - jdhq wjia:dfõ we;s uQ,øjH 

m.pt./m.p. - øjdxlh 

M
+
  - tal ixhqc f,day = M(I) = M

I
  

M
2+

  - oaù ixhqc f,day = M(II) = M
II
  

nm  - kefkda ógr 

O.N.   - Tlaislrk wxlh 

pm  - msflda ógr 

X  - ye,ckh 

Z  - mrudKql l%udxlh 
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Glossary/.egmo újrKh 
 

Acid-base titrations : The determination of the concentration of an acid or base by 

exactly neutralizing the base/acid with an acid/base of known 

concentration. 

wï,-NIau wkqudmkh : okakd idkaøK iys; wï,$NIau u`.ska NIau$wï, iïmQ¾Kfhkau 
WodiskSlrKh lr wï,hl fyda NIauhl idkaøKh ksjerosj 
ks¾Kh lsÍu                                   

 

Allotropic forms  : The property of some chemical elements to exist in two or more 

different forms 

nyqrEmS wdldr : iuyr uQ,øjHj,g wdldr folla fyda Bg jvd jeä wdldr 
.Kklska mej;Sug yels .=Kh 

 

Alloys :  Metallic substance made by mixing and fusing two or more 

metals, or a metal and a nonmetal, to obtain desirable qualities 

such as hardness, lightness, and strength, e.g. brass, bronze, and 

steel, etc. 

ñY% f,day  :  oDv;djh, ieye,a¨ nj iy Yls;su;a nj hk wNsu; ,laIK ,nd 
.ekSug f,day folla fyda jeä .Kkla, f,dayhla yd wf,dayhla 
fyda ú,hkh lr ñY% lr idokq ,nk f,dayuh øjH Wod( ms;a;,, 
f,dalv, jdfka 

 
Alums :  Crystalline double salts of a trivalent metal (such as Al, Cr, or Fe) 

and a monovalent metal (such as K or Na).  

we,ï$iSklaldrï     : ;%sixhqc f,day ^Al , Cr fyda Fe jeks& iy tal ixhqc f,dayj, ^K 

fyda Na jeks& iaMáluh oaúfhda. ,jK. 
 
Amorphous :  Not crystalline; lacking definite form; having no specific shape; 

formless. 

wiaMál :  iaMál fkdfõ; iaÓr yevhla yd jHqyhla fkdue;. 

 

Amphoteric :  Capable of functioning either as an acid or as a base.  

WNh.=KS         :  wï, yd NIau f,i l%shd lsÍug yelshdj we;. 

 

Analogue :  One of a group of chemical compounds similar in structure but  

                                        different in respect to elemental composition. 

iudldr :  jHqyfhka iudk kuq;a uQ,øjH ixhq;sh w;ska fjkia jk 
ridhksl ixfhda. fõ' 

  
Anhydrous :  Not containing water, especially water of crystallization 

ks¾c,Sh :  c,h wvx.= fkdfõ" úfYaIfhkau iaMál c,h' 
 

Basicity :  The state of being a base. 

NdIañl;djh :  NIauhla f,i mej;Sfï yelshdj' 
 

Brine :  Any saline (salt) solution 

lrÈh :  ,jKuh ødjKhla ^¨Kq wvx.=&' 
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Chloralkali Industry :  An industrial chemical process based on the electrolysis of    

    brine (aqueous sodium chloride) for the production of caustic   

  soda and chlorine. 

laf,dafrdaCIdr l¾udka;: lrÈh ^NaCl c,Sh ødjKh& úoHq;a úÉfþokh lsÍu u`.ska 
fldaiaála fidavd iy laf,daÍka ksmoùfï ridhksl l%shdj,sh yd 
ne÷Kq l¾udka; hs' 

 

Coordination number :  The number of coordinated atoms surrounding the central metal 

atom/ion in a complex or crystal. 

ix.; wxlh          : ixlS¾K ixfhda.hl fyda iaMálhl uOH f,day mrudKqj$whkh 
jgd ix.;j ne£ mj;sk mrudKq ixLHdj 

 

Cracking :  The process of breaking down complex chemical compounds by 

heating them. 
ì£u         : ixlS¾K ridhksl ixfhda. r;a lsÍu u`.ska ì| ±ófï ls%hdj,sh hs' 
 

Degree of polarization : A quantity used to describe the portion of an electromagnetic  

   wave   which is   polarized. 
O%eùlrK m%udKh : úoHq;a pqïNl ;rx.hla fldmuK ÿrg O%eùlrKh ù we;s±hs 

úia;r lsÍug Ndú;d lrkq ,nk m%udKhhs$ñKquhs' 
 

Electrode potential :  The measure of individual potential of a reversible electrode at 

standard conditions (E°). 

bf,lafg%dav úNjh    :  iïu; ;;aj hgf;a§ m%;Hdj¾; bf,lafg%davhl úNjh ms<n| 
ñkquls'   

 

Electron configuration : Specific distribution of electrons in atomic orbitals of atoms 

or  ions. 
bf,lafg%dak úkHdih : mrudKqjl fyda whkhl ldlaIslj, bf,lafg%dak me;sÍ we;s 

wdldrhs' 
 

Electronegativity :  The tendency of an atom to attract shared electrons 
úoHq;a iDK;djh  :  nkaOkhl we;s bf,lafg%dak ;ud foig weo.ekSfï yelshdj hs' 
 

Electropositive :  The tendency of an atom to remove valence electrons.    
úoHq;a Ok;djh        : ixhqc;d ljpfha mj;sk bf,lafg%dak bj;a lsÍug mrudKqjla 

i;= yelshdj hs' 
 

Exothermic :  Heat energy is transferred to the surroundings during a chemical 

reaction. 
;dmodhl :  ridhksl m%;sl%shdjl§ ndysr mßirhg ;dm Yla;sh msg lsÍfï 

ls%hdj,sh' 
 
Fractional distillation :  A process by which components in a chemical mixture are 

separated according to their different boiling points. 

Nd.sl wdijkh       :  ñY%Khl mj;sk ixfhda. tajdfha ;dmdxl wkqj fjkalsÍfï 
l%shdj,shhs' 

 

Furnace : an enclosed chamber in which heat is produced to generate steam, 

destroy refuse, smelt or refine ores, etc. 
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W!Iaulh : yqud,h ksmoùug" wmøjH úkdY lsÍug" úreùug fyda Y=oaO 
lsÍug ;dmh ksmojkq ,nk ixjD; l=àrh hs' 

 

Geometry : The arrangement of a molecule in the space. 

cHdñ;sh  :  wKqjl ;%sudK ieliqu$jHqyh' 
 

Group number :  The number of a vertical column in the periodic table; there are 

18 groups. 

ldKav wxlh    :  wdj¾;s;d j.=fõ isria ;Srejlg wh;a wxlh. tys ldKav 18 ls' 
 

Hydration :  The act or process of combining or treating with water. 

ic,kh         :  c,h iu`. tl;=ùu fyda iïnkaOùfï l%shdj,sh' 
 

Hydrolysis :  The breaking down of a chemical compound into two or more 

simpler compounds by reacting with water. 

c, úÉfþokh  :  c,h iu`. m%;sl%shd lr ridhksl ixfhda.hla ir, ixfhda. 
folla fyda lsysmhla njg ì| fy,Su'  

 

Ionic radius :  The radius exhibited by an ion in an ionic crystal where the ions 

are packed together to a point where their outermost electronic 

orbitals are in contact with each other. 

whksl wrh     :  whksl iaMál ±,sil fjk;a whk iu`. iïnkaOj mj;sk ndysr 
bf,lafg%dak iys; ldlaIslhla we;s whkhl wrh' 

 
Ionization energy :  The minimum amount of energy required to remove the most 

loosely held electron of an isolated gaseous atom or ion. 

whkSlrK Yla;sh     : ksoyia jdhquh wjia:dfõ mj;sk mrudKqjl ,sys,aj u ne£ we;s 
bf,lafg%dakhla bj;a lsßug wjYH wju Yla;s m%udKh'  

 

Isoelectronic :  Several dissimilar atoms or ions with identical electronic 

configurations. 

iubf,lafg%daksl      :   tlu bf,lafg%dak úkHdih iys; úúO mrudKq fyda whk' 
 

Isotope :  Two or more forms of atoms of the same element with different 

masses; atoms containing the same number of protons but 

different numbers of neutrons. 

iuia:dksl      :  tlu uQ,øjHfha úúO ialkaO iys; mrudKq; tlu fm%dafgdak 
ixLHdjla  iys; kuq;a úúO ksHqfg%dak ixLHd iys; mrudKq 

 

Lattice energy   :  The energy required to separate completely the ions in an ionic  

  solid. 

±,si Yla;sh      :  whksl >Khla, whkj,g iïmQ¾Kfhkau fjkalsÍug wjYH 
Yla;sh 

 
Magnetic resonance imaging : A medical imaging technique used in radiology to 

visualize detailed internal structures.  
pqïNl wkqkdo o¾YKh : iúia;rd;aul f,i wNHka;r jHqy ±l.ekSug ffjoH 

úoHdfõ  úlsrK úoHdfõ§ Ndú;d lrkq ,nk Wml%uh hs' 
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Melting Point : The point at which the crystals of a pure substance are in 

equilibrium with the liquid phase at atmospheric pressure. 
øjdxlh :  jdhqf.da,Sh mSvkh hgf;a§ ixY=oaO øjHhl iaMál tys øj 

l,dmh iu. iu;=,s;j mj;sk WIaK;ajh hs' 
 

Molten :  The phase change of a substance from a solid to a liquid. 
øj ùu           : øjHhla >k wjia:djl isg øj wjia:djla olajd l,dm udreùu hs' 
 

Monobasic acid :  An acid that has only one hydrogen ion to donate to a base in an 

acid-base reaction (e.g. HNO
3
, HCl). 

talNdIañl wï,  : wï, NIau m%;sl%shdjl§" NIauhlg tla fm%dafgdakhla odhl lsÍug 
iu;a wï,' 

 
Monoprotic acid :  Acid that can form only one proton (H+) per molecule; may be 

strong or weak. 

tal fm%daál wï,  :  tla wKqjla u`.ska tla yhsfv%dakshï whkhla muKla iEÈh yels 
wï,; fïjd m%n, fyda ÿn, wï, úh yels h' 

  
Oxidation state :  The state of an element or ion in a compound with regard to 

the electrons gained or lost by the element or ion in the reaction 

that formed the compound. 

TlaislrK ;;ajh     : uQ,øjHl fyda whkhl wvx.= Ok fyda iDK wdfrdamsK m%udKh' 
 

Oxidizing agent  :  A chemical compound that readily transfers oxygen atoms or a 

substance that gains electrons in a redox chemical reaction 

Tlaisldrl øjH        :  m%;sl%shdjl § Tlaiscka msglrkq ,nk fyda bf,lafg%dak ,nd .kq 
,nk fyda ridhksl ixfhda.'  

 

Paramagnetic :  A substance that shows magnetic properties when placed in a 

magnetic field. 

wkq%pqïNl   :  pqïNl lafIa;%hla ;=< ;enQ úg pqïNl ,laIK fmkajk øjH hs' 
 

Peroxide : A compound containing the bivalent group O
2

2, derived from 

hydrogen peroxide (H
2
O

2
), sodium peroxide  (Na

2
O

2
). 

fmfrdlaihsv :  H
2
O

2 
fyda Na

2
O

2 
j,ska we;s jQ oaúixhqc O

2

2ldKavhla mj;sk 
ixfhda.hls' 

 
Polarizing power  :  A charged species such as a proton can attract negatively charged 

electrons which causes a shift in the orbital. 

O%eùlrK n,h :  (+) wdfrdams; wxY=jlg iDK f,i wdfrdams; bf,lafg%dak 
wdl¾YKh lr .; yels w;r fïjd u`.ska ldlaIsl j, fjkila 
we;s lrkq ,nhs' 

 

Primary standard   :  A primary standard is a substance from which a standard solution 

can be prepared by direct weighing of substance and dissolving in 

a definite volume of a solvent.   

m%d:ñl iïu;h     :  fl,skau nr lsrd th okakd ødjl mßudjl Èh lr .ekSfuka 
iïu; ødjKhla iEÈh yels øjH fõ' 
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Reducing agent :  A substance that causes another substance to undergo reduction 

and that is oxidized in the process. 

Tlaisydrl øjH      :   fjk;a øjHhla TlaisyrKh lrjkq ,nk iy tu øjHhu 
TlaislrKh ùu isÿjk øjHhka' 

 
Roasting   :  Cooking (meat or other food) by direct exposure to dry heat, as on 

a spit.  

lr lsÍu  : øjHhla fl,skau ;dmhg ksrdjrKh lr msiSu' 
 
Steam :  Water in the form of an invisible gas or vapor. 

yqud,h  : jdhquh fyda jdIam f,i mj;sk c,h' 
 

Superoxide  :  A compound that possesses the superoxide anion with the formula 

O
2

.  

iqm¾Tlaihsv    : O
2

hk ridhksl iQ;%h iys; iqm¾Tlaihsâ wekdhkh mj;sk 
ixfhda. 

 

Tetrahedral molecule :   A molecule in which the central atom is coordinated to four 

groups, located in the four corners of a tetrahedron. 

p;=ia;,Sh wKqj :  p;=ia;,hl fldka y;f¾ msysá ldKav 4 la uOH mrudKqjlg 
ix.; f,i ne£ we;s ixfhda.hls' 
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iïmdol uKav,h 

 

l¾;D    úIh ixialrKh ^bx.%Ssis msgm;& 

uydpd¾h fla ir;a ã fmf¾rd    uydpd¾h ruKS hq ;ka;%Sf.dv 
 
             

mßj¾;kh    NdId ixialrKh  

uydpd¾h fla ir;a ã fmf¾rd    ks¾u,S lkakka.r 
tÉ l=rel=,kd;            
 

.%e*sla ks¾udKlrKh    mß.Kl ks¾udKlrKh 

wd¾ tï úu,a ví' úfÊkdhl    wd¾ tï úu,a ví' úfÊkdhl 
whs tï mS tia kjr;ak     whs tï mS tia kjr;ak 
    

fjí wka;¾.;h ixj¾Ol   mo ieliSu 

yIsld wfíiQßh    mS ã tia Ys%md,S 
b|qks,a chùr    whs tï mS tia kjr;ak 
    wd¾ tï úu,a ví' úfÊkdhl 
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