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12
12'1 úoHq;a ridhksl fldaI  

.Dyia: úÿ,s n,fhka l%shd lrk WmlrK fuka u úoHq;a ¡ ridhksl fldaI$negß  

u.ska l%shd;aul jk WmlrK o tÈfkÞ lghq;=j, § ks;r Ndú; lrkq ,efí' 

fi,a,ï ld¾" úÿ,s mkaoï" .Kl hka;% ^Calculators&" mß.Kl" cx.u ÿrl;k 

wdÈh úoHq;a ¡ ridhksl fldaI uÕska l%shd lrk WmlrK ioyd ksoiqka lsysmhls'

rEmh 12'1'1 ¡ úoHq;a ¡ ridhksl fldaI u.ska l%shdlrk WmlrK

úÿ,s mkaou

.Kl hka;%h mß.Klh

cx.u ÿrl:kh negßj,ska l%shdlrk

fi,a,ï ldrhla

by; ksoiqka f,i ±lajQ WmlrKj, Ndú; jk úoHq;a ¡ ridhksl fldaI$negß 

m%udKfhka l=vd tAjd h' fudag¾ r: mK.ekaùu ^Start& i`oyd Ndú; jk negßh 

m%udKfhka úYd, h' tu negßh" úoHq;a ¡ ridhksl fldaI lsysmhl tl;=jls'

rEmh 12'1'2 ¡ úúO fldaI j¾. yd negß
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úoHq;a ¡ ridhksl fldaI ms<sno j Tn óg fmr fY%a‚j, § wOHhkh lr we;' tu 

fldaIj, § tAjdfha wvx.= ridhksl ixfhda.j, .eíj we;s ridhksl Yla;sh" úoHq;a 

Yla;sh njg mßj¾;kh flf¾' úoHq;a ¡ ridhksl fldaIj, § isÿ jk m%;sl%shd iy 

tu fldaIj, l%shdldÍ;ajh ms<sn`o j jeäÿrg;a wOHhkh lsÍu fuys § isÿ flf¾' 

tA i|yd my; ±lafjk 12'6'1 l%shdldrlfuys ksr; fjuq'

l%shdldrlu - 12'1'1

wjYH øjH ( l=vd îlrhla" ;kql i,a*shqßla wï,h iy iskala f,day ;yvqjla

iskala f,day 

;yvqj

;kql i,aa*shqßla 

wï,h

rEmh 12'1'3

l%shd ms<sfj< ( l=vd îlrhlg ;kql 

i,a*shqßla wï,h tl;= lrkak' 12'1'3 rEmfha 

±lafjk wkaoug iskala f,day ;yvqfjka 

fldgila i,a*shqßla wï, ødjKfha .sf,k 

fia tys ;nkak'

Tfí ksÍlaIK igyka lrkak'

	 fuys § iskala f,day ;yvqj wi,ska jdhq nqnq¿ msg jk nj;a" l%ufhka iskala 

;yvqj laIh jk nj;a ksÍlaIKh fõ' tu ksÍlaIKj,g fya;= fidhd n,uq'

iskala f,day mrudKq iskala (Zn) f,dayh u; bf,lafg%dak rojñka iskala whk 

(Zn2+)  f,i ødjK.; fõ' fuys § bf,lafg%dak iskala ;yvqj u; /ia fõ' fuu 

l%shdj ridhksl ixfla; Ndú;fhka my; wdldrhg ksrEmKh l< yels h'

 Zn (s)  Zn2+(aq) + 2e  1    
i,a*shqßla wï,h c,fha § yhsârcka whk (H+) yd i,af*aÜ whk (SO4

2-) njg 

ú>gkh fõ' th my; ±lafjk wdldrhg ksrEmKh l< yels h' 

H2SO4 (aq)  2H+(aq) + SO4
2-

 (aq)  
ødjKfha we;s H+

 whk" iskala ;yvqj u; we;s bf,lafg%dak ,nd .ekSug" iskala 

;yvqj fj; wdl¾IKh fõ' bf,lafg%dak ,nd.;a H+ whk yhsârcka jdhqj (H2) 
njg m;a fõ' fuu l%shdj my; wdldrhg ridhksl ixfla; Ndú;fhka ksrEmKh 

l< yels h' 

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

hï ridhksl m%fNaohla bf,lafg%dak ,nd .ksñka fyda msg lrñka fyda 

fjk;a m%fNaohla njg m;aùu ksrEmKh lrñka ,shd we;s by; 1  yd 2  wdldrfha 

m%;sl%shd zw¾O m%;sl%shdZ f,i ye`Èkafõ' w¾O m%;sl%shd folla iqÿiq mßÈ tl;= lsÍfuka  

;=,s; whksl m%;sl%shdj ,nd .; yels h' 
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    Zn(s)  Zn2+ (aq) + 2e    — 1

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

1  + 2      Zn(s) + 2H+ (aq) + 2e  Zn2+(aq) + 2e +  H2 (g) 

  Zn(s) + 2H+ (aq)    Zn2+ (aq) + H2 (g)
fuu m%;sl%shdj ;=,s; ridhksl iólrKhla wdldrhg ±laùu ó<Õg i,ld n,uq' 

ødjKhg H+ whk ,enqfKa i,a*shqßla wï,h (H2SO4) ú>gkh ùfuks' i,a*shqßla 

wï,h ú>gkfha § H+ whkj,g wu;r j SO4
2- whk o udOHhg tl;= fõ' kuq;a 

m%;sl%shdfõ § SO4
2-  whk fjkilg ,la fkd fõ' tneúka SO4

2- fomig u tl;= lruq'

Zn (s) + 2H +(aq) + SO4
2-

 (aq)  Zn2+(aq) + SO4
2-

 (aq) + H2 (g)

H2SO4  ZnSO4
Zn (s)+ H2SO4(aq)  ZnSO4(aq) + H2(g)

iskala f,dayh" ;kql i,a*shqßla wï,h iu. isÿ lrk iïmQ¾K m%;sl%shdj by; 

oelafõ' by; l%shdj,sfha § Zn f,dayh yd H+(aq)  whk w;r isÿ jk bf,lafg%dak 

yqjudrej" ndysr ikakdhlhla Tiafia isÿ fõ kï wmg úoHq;a Odrdjla ksmojd .; 

yels h'

fuh isÿ l< yels ±hs fidhd ne,Sug my; l%shdldrlfuys ksr; fjuq' 

l%shdldrlu - 12'1'2

wjYH øjH ( îlrhla" iskala yd fldm¾ ;yvq" ;kql i,a*shqßla wï,h" iïnkaOl 

lïì" weógrh 

l%shd ms<sfj< ( iskala ;yvqj 

yd ;U ;yvqj 12'1'4 rEmfha 

wdldrhg lïì fhdodf.k 

weógrhg iïnkaO lrkak' 

bkamiq f,day ;yvq fol ;kql 

i,a*shqßla wï,h wvx.= îlrh 

;=< .s,ajkak'

Tfí ksÍlaIKh igyka lr 

.kak'

;kql i,aa*shqßla 

wï,h

fldm¾ ;yvqj

iskala ;yvqj

                       rEmh 12'1'4

AA
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fuys § weógrfha o¾Ylh W;al%u jk nj;a" iskala ;yvqj laIh jk nj;a" fldm¾ 

;yvqj wi,ska jdhq nqnq¿ msg jk nj;a ksÍlaIKh fõ' 

fuu ksÍlaIK i`oyd fya;= fidhd n,uq'

fuys § o iskala mrudKq" bf,lafg%dak f,dayh u; r|jñka Zn 2+ whk njg m;afõ' 

fï ksid iskala ;yvqj laIh fõ' iskala ;yvqj u; /ia jQ bf,lafg%dak ndysr lïìh 

Tiafia fldm¾ ;yvqj fj; .uka lrhs' fuu bf,lafg%dak m%jdyh úoHq;a Odrdjla 

f,i i,lkq ,efí' úoHq;a Odrdjla .,d hk nj weógr o¾Ylfha W;al%uhka uÕska 

fmkakqï flf¾' tneúka fu;ek § ødjKfha we;s H+ whk" fldm¾ ;yvqj fj; 

.uka lr fldm¾ ;yvqj u;ska bf,lafg%dak ,nd .kS' tu ksid fldm¾ ;yvqj 

wi,ska yhsârcka jdhq nqnq¿ msg fõ'

			   iskala ;yvqj wi, isÿjk m%;sl%shdj

			   Zn (s)  Zn 2+ (aq) + 2e   1

			   fldm¾ ;yvqj wi, isÿjk m%;sl%shdj

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

by; mÍlaIKfha § ndysr lïìh Tiafia iskalaj, isg fldm¾ olajd bf,lafg%dak 

Odrdjla .uka .kakd nj ;yjqre úh' bf,lafg%dak Odrdjla hkq úoHq;a Odrdjls' 

fuys § ridhksl úm¾hdihla uÕska úoHq;a Odrdjla ckkh lsÍu isÿ lr we;' 

ridhksl m%;sl%shdjla u.ska úoHq;h ckkh lsÍu i`oyd Ndú; lrk by; wdldrfha 

wegjqula úoHq;a ¡ ridhksl fldaIhla f,i ye`Èkafõ' fuys § úoHq;a úÉfþoHh ;=< 

.s,ajd we;s ikakdhl .=K we;s øjH bf,lafg%dav f,i ye¢kafõ' 

	 by; fldaIfha iskala ;yvqj yd fldm¾ ;yvqj bf,lafg%dav f,i l%shd lrhs' 

by; 1  yd 2  hk w¾O m%;sl%shd tl;= lsÍfuka ,efnk ;=,s; whksl m%;sl%shdj" 

fldaIh ;=< isÿ jk úoHq;a ¡ ridhksl m%;sl%shdj fõ'

1  + 2            Zn (s) + 2H+(aq)  Zn2+(aq) + H2 (g)
by; fldaIfha iskala bf,lafg%davh wi, m%;sl%shdj" ;jÿrg;a i,ld n,uq' 

Zn (s)  Zn2+(aq) + 2e    1

lsishï m%fNaohlska ^mrudKq" wKq fyda whk& bf,lafg%dak bj;a ùu TlaislrKhla 

f,i ye¢kafõ' fï wkqj iskala ;yvqfjys isÿ jkafka TlaislrKhls' hï 

bf,lafg%davhla wi, TlaislrKhla isÿ fõ kï tu bf,lafg%davh wefkdavh f,i 

w¾: oelafõ' fï wkqj iskala ;yvqj by; fldaIfha wefkdavhhs' 1  iólrKh 

uÕska ksrEmKh jkafka wefkdavh wi, isÿ jk TlaislrK w¾O m%;sl%shdjhs' 

iskala ;yvqj u; bf,lafg%dak r|jñka iskala mrudKq ødjK.; jk neúka fldm¾ 

;yvqjg idfmalaI j iskala ;yvqj RK f,i wdfrdamKh ù we;' tu ksid iskala 

bf,lafg%davh fldaIfha RK w.%h fõ'

fldm¾ ;yvqj wi, m%;sl%shdj ms<sn`o j ó<.g i,ld n,uq'
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2H+(aq) + 2e   H2(g)  2  
fuys § H+ whk bf,lafg%dak ,ndf.k H2  jdhqj njg m;a fõ' lsishï m%fNaohla 

^mrudKq" wKq" whk& uÕska bf,lafg%dak ,nd.ekSu TlaisyrKhla f,i ye¢kafõ' 

fldm¾ bf,lafg%davh wi, bf,lafg%dak ,nd .ekSula fyj;a TlaisyrKhla isÿjk 

neúka  2  m%;sl%shdj TlaisyrK w¾O m%;sl%shdj fõ'

hï bf,lafg%davhla wi, TlaisyrKhla isÿ fõ kï tu bf,lafg%davh lef;davh 

f,i w¾: ±lafõ' fï wkqj fldm¾ ;yvqj fldaIfha lef;davhhs' fldm¾ ;yvqj 

fj; bf,lafg%dak .,d tk neúka fldm¾ ;yvqj iskala ;yvqjg idfmalaI j Ok 

f,i wdfrdamKh ù we;' tneúka fldm¾ bf,lafg%davh" fldaIfha Ok w.%h fõ'

1  yd 2  hk m%;sl%shd tl;-= lsÍfuka fldaIfha úoHq;a ¡ ridhksl m%;sl%shdj ,nd 

.; yels h' iskala bf,lafg%davh $ RK w.%h wi,

Zn (s)  Zn2+(aq)+ 2e — 1  		  wefkdav m%;sl%shdj

fldm¾ bf,lafg%davh $Ok w.%h wi,

2 H+(aq) + 2e   H2(g) — 2  		  lef;dav m%;sl%shdj

1  + 2

Zn(s) + 2H+(aq)  Zn 2+(aq) + H2 (g) 	 iuia; fldaI m%;sl%shdj fõ'

§ we;s úoHq;a ¡ ridhksl fldaIhl wefkdavh iy lef;davh y`ÿkd .ekSu i`oyd 

my; ±lafjk iei`§ï Tng jeo.;a jkq we;'

²² il%sh;d fYa%‚fha jvd by<ska msysá f,dayh wefkdavh f,i l%shd lrk w;r 

il%sh;d fY%a‚fha my<ska we;s f,dayh lef;davh f,i l%shd lrhs'

²² wefkdavh wi, TlaislrKhla isÿjk w;r lef;davh wi, TlaisyrKhla isÿ 

fõ'

²² wefkdavh fldaIfha RK w.%h jk w;r lef;davh fldaIfha Ok w.%h fõ' 

ie,lsh hq;=hs'

wefkdavh lef;davh
(-) (+)

bf,lafg%dak Odrdj

iïu; Odrdj (I)

iskala ;yvqj

fldm¾ ;yvqj

 rEmh 12'1'5

fldaIhl RK w.%fha isg 

Ok w.%h lrd bf,lafg%dak 

Odrdj .uka lrhs' kuq;a 

fN!;sl úoHd;aul 

iïuq;Skag wkqj iïu; 

Odrdj ̂ I& i,l=Kq lrkafka 

Ok w.%fha isg RK w.%h 

fj;g h'
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ó<Õg hlv yd fldm¾ bf,lafg%dav fhdod .ksñka ;kkq ,nk fldaIhla i,luq'

;kql i,a*shqßla wï,h

wefkdavh

(- w.%h)
lef;davh

(+ w.%h)

hlv ;yvqj fldm¾ ;yvqj

                                    rEmh 12'1'6

il%sh;d fY%aKsfha fldm¾j,g jvd by<ska hlv msysghs' ta wkqj fuys § TlaislrKhg 

n÷ka fjñka wefkdavh f,i l%shd lrkafka jvd il%sh f,dayh jk hlvhs'

hlv bf,lafg%davh wi, isÿ jk m%;sl%shdj ^wefkdav m%;sl%shdj&

Fe (s)  Fe2+(aq) + 2e  4  
fuys § hlv ;yvqj u; bf,lafg%dak r|jñka hlv mrudKq ødjK.; jk 

neúka" th fldm¾j,g idfmalaI j RK f,i wdfrdamKh ù we;' tneúka hlv 

bf,lafg%davh fldaIfha RK w.%h fõ'

fuu fldaIfha o il%sh;dj wvq fldm¾ f,dayh wi, isÿ jkafka my; ±lafjk 

TlaisyrK w¾O m%;sl%shdjhs' tneúka fuu fldaIfha lef;davh f,i l%shd lrkafka 

fldm¾ bf,lafg%davhhs'

fldm¾ bf,lafg%davh wi, isÿ jk m%;sl%shdj ^lef;dav m%;sl%shdj&

2H+ (aq) +  2e  H2 (g)  5    
fldm¾ bf,lafg%davh fj; ndysr lïìh Tiafia bf,lafg%dak .,d hhs' t neúka 

fldm¾ bf,lafg%davh" fldaIfha Ok w.%h fõ'

4  yd 5  hk w¾O m%;sl%shd tl;= lsÍfuka fldaIfha iuia; whksl m%;sl%shdj 

,nd .; yels h'

Fe (s) + 2H+(aq)   Fe2+(aq) + H2 (g)    
fuu fldaIfhka úoHq;h ,nd .ekSfï § hlv bf,lafg%davh Èh jk nj;a fldm¾ 

bf,lafg%davh wi,ska jdhq nqnq¿ msg jk nj;a ksÍlaIKh fõ'
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iskala yd hlv bf,lafg%dav fhdod .ksñka idod we;s my; fldaIh i,luq'

;kql i,a*shqßla wï,h

wefkdavh

(- w.%h)
lef;davh

(+ w.%h)

iskala ;yvqj hlv ;yvqj

                                                                rEmh 12'1'7

il%sh;d fY%aKsfha hlvj,g jvd by<ska iskala f,dayh msysgd we;' t neúka fuys § 

TlaislrKh fjñka wefkdavh f,i l%shd lrkafka jvd il%sh f,dayh jk iskala h'

iskala bf,lafg%davh$ wefkdavh wi, isÿ jk m%;sl%shdj 

Zn (s)  Zn2+(aq) + 2e   6

fuys § o iskala bf,lafg%davh u; bf,lafg%dak r|jñka iskala mrudKq ødjK.; 

jk neúka" hlvj,g idfmalaI j iskala RK f,i wdfrdams; fõ' t neúka iskala 

bf,lafg%davh fldaIfha RK w.%h fõ'

hlv bf,lafg%davh ^lef;davh& wi, isÿ jk m%;sls%hdj

2H+(aq) + 2e   H2 (g)   7

hlv wi, TlaisyrKhla isÿ jk ksid hlv lef;davh f,i l%shd lrhs'

hlv bf,lafg%davh fj;" lïìh Tiafia bf,lafg%dak .,d ths' tu ksid hlv 

bf,lafg%davh fldaIfha Ok w.%h fõ'

6  iy 7  m%;sl%shd tl;= lsÍfuka fldaIfha iuia; whksl m%;sl%shdj ,nd.; 

yels h'

Zn (s) + 2H+(aq)   Zn2+(aq) + H2 (g) 
fuu fldaIh l%shd;aul jk úg iskala bf,lafg%davh laIh jk nj;a" hlv 

bf,lafg%davh wi,ska jdhq nqnq¿ uqla; jk nj;a ksÍlaIKh fõ'
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12'2 úoHq;a ¡ úÉfþokh

ieu k.rhl u mdfya we;s rka wdNrK idmamq wdikakfha rka$ÍÈ wdNrK Tm ouk 

cx.u jHdmdßlhska isák nj Tn ksÍlaIKh lr ;sfnkjd o@

Tjqka Tfí ksÍlaIKhg yiq ù ke;s kï h<s tjekafkl= uqK.eiqKq úg" Tyq 

i;=j we;s WmlrK fyd`Èka ksÍlaIKh lrkak' úoHq;h imhk negßhla" thg 

iïnkaO l< lïì iy lsishï ødjKhla mqrjk ,o Ndckhla ksÍlaIKh lsÍug 

Tng yelsjkq we;' fuys § Tyq úiska tla bf,lafg%davhla f,i isyska rka m;=rla 

o wfkla bf,lafg%davh f,i Tm ±ñh hq;= wdNrKh o fhdokqq ,efí' Tyq fuu 

WmlrKh fhdod f.k isÿ lrkafka wdNrKh u; rka wdf,am lsÍuhs' 

by; l%shdj u`.ska Tyq ß§ wdNrK u; rka wdf,am lrhs' fuys § Tyq úiska Ndú; 

l< ødjKh ;=<ska úoHq;a Odrdjla .uka lsÍug i,iajkq ,nhs' 

úoHq;h ikakhkh lrk ødjKhla$øjhla Tiafia úoHq;h .uka lsÍug i,iajd 

isÿ lrkq ,nk ridhksl úm¾hdi úoHq;a ¡ úÉfþok l%shdj,s f,i ye¢kafõ' fuu 

mßÉfþofha § úoHq;a ¡ úÉfþokh ms<sn| idlÉPd flf¾' tA i|yd m%:ufhka u 

úoHq;h ikakhkh lrk øj$ødjK ms<sn| j fidhd ne,Sug my; l%shdldrlu isÿ 

lruq'

l%shdldrlu - 12'2'1

wjYH øjH (-¡

ldnka bf,lafg%dav" úÿ,s mkaoï fldaI folla (1.5 V), iïnkaOl lïì" 

.e,ajfkdaógrhla"  îlr lsysmhla" fmd,af;,a" N+ñf;,a" wdiQ; c,h" wdï,SlD; 

c,h" ¨Kq ødjKh" t;fkda,a 50 cm3 
+ -

Ndú; lrk øjh$ødjKh

weógrhA

ldnka bf,lafg%davhldnka bf,lafg%davh

 rEmh 12'2'1  

by; i	|yka l< øj$ødjK wvx.= îlr ;=<g ldnka bf,lafg%dav .s,ajd" 

weógrfha W;al%uhla fõ ±hs ksÍlaIKh lrkak' 

Tfí ksÍlaIK jd¾;d lrkak'
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fuys § weógrfha W;al%uhla ±lsh yels jkafka by; wï,slD; c,h iy ¨Kq 

ødjKh fhdod .;a úg § muKls'

tkï tu øj yryd úoHq;h ikakhkh fõ'

²² úoHq;h ikakhkh lrk øj$ødjK úoHq;a úÉfþoH f,i ye¢kafõ' fï i|yd 

ksoiqka jk øj$ødjK lsysmhla my; ±lafõ'

•	 whksl ixfhda.j, c,Sh ødjK 

     		  ksoiqka :- c,Sh fidaähï laf,darhsâ" c,Sh fldm¾ i,af*aÜ

•• whksl ixfhda.j, ú,Sk øj

	 ksoiqka :- r;a lsÍfuka øj njg m;a l< fidaähï laf,drhsâ 		
	 ^ú,Sk fidaähï laf,drhsâ&

•• wï, ødjK 

		  ksoiqka :- c,Sh yhsâfrdlaf,dßla wï,h" c,Sh i,a*shqßla wï,h

•• Niau ødjK 

		  ksoiqka :- c,Sh fidaähï yhsâfrdlaihsâ, yqkq Èhr

²² úoHq;h ikakhkh fkdlrk øj$ødjK úoHq;a wúÉfþoH f,i ye¢kafõ' fï 

ioyd ksoiqka jk øj$ødjK lsysmhla my; ±lafõ'	
•	 ixY=oaO c,h ^wdiQ; c,h& 

•• ldnksl øj 

	 ksoiqka :- fmg%,a" N+ñf;,a" mermska" fylafiaka

m%;súreoaO wdfrdamK iys; whk u`.ska iEÿKq >k whksl iaMálj, 

ip,kh úh yels whk wvx.= fkd fõ' tu ksid tajdg úoHq;h ikakhkh 

l< fkdyels h' kuq;a tajd c,fha Èh l< úg fyda øjhla njg m;a jk 

;=re ;Èka r;a l< úg ^ú,Sk l< úg& fyda tys we;s whk ip,kh úh yels 

;;a;ajhg m;a fõ' tu ksid whksl ixfhda.j, c,Sh ødjK iy ú,Sk øj 

úoHq;h ikakhkh lrhs' fmg%,a" N+ñf;,a" mermska jeks yhsâfrdldnk 

iyixhqc nkaOk iys; ixfhda. jk w;r úoHq;h ikakhkh fkdlrhs' 

ixY=oaO c,h o iyixhqc neúka tys whk ke;s ;rï h' tu ksid wdiQ; 

c,h o úoHq;h ikakhkh fkd lrhs' c,Sh ødjKj, § yhsâfrdwhäla 

wï,h (HI)" yhsâfrdlaf,daßla wï,h (HCl)" i,a*shqßla wï,h (H2SO4) 
jeks wï,j, iyixhqc nkaOk ì`§ whk iEfoa' tneúka fujeks wï, 

ødjK o úoHq;h  ikakhkh lrkq ,nhs' 

		  HCl  c,h   H+ (aq) + Cl- (aq)

		  H2SO4  
c,h   2H+ (aq) + SO

2-

4  (aq)

wu;r oekqug
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úoHq;a úÉfþoHhla ;=<ska úoHq;h ikakhkh lrùug ilia lrk ,o wegjqula 

12'2'2 rEmfha ±lafõ' fujeks wegjqula úoHq;a ¡ úÉfþok fldaIhla f,i ye¢kafõ' 

úoHq;a ¡ úÉfþok fldaIhla" úoHq;h imhk m%Njhlska o" úoHq;a ¡ úÉfþoHhlska 

o" bf,lafg%dav follska yd iïnkaOl lïìj,ska o iukaú; h'

+ -
iïnkaO lïì

^úoHq;a m%Njh&

  ldnka fyda ma,eákï

bf,lafg%davh

úoHq;a úÉfþoHh

A B
ldnka fyda ma,eákï 

bf,lafg%davh

rEmh 12'2'2 ¡ úoHq;a ¡ úÉfþok fldaIhla 

úoHq;a ¡ úÉfþok fldaIhl úoHq;a úÉfþoHh f,i c,Sh fidaähu laf,darhsâ 

ødjKhla fhdÞ úoHq;h iemhSu i,ld n,uq' fuys § ldnka bf,lafg%dav wi,ska 

jdhq nqnq¿ msg jkq fmfka' tA wkqj c,Sh ødjKh ridhksl úm¾hdihlg Ndck ù 

we;' fï wdldrhg úoHq;h iemhSfuka idudkHfhka bfí isÿ fkdjk ^iajhxisoaO 

fkdjk& ridhksl m%;sl%shdjla úoHq;a ¡ úÉfþokh u.ska isÿl< yels h'

²² úoHq;a ¡ úÉfþokfha § fhfok iïuq;s

^1& ndysr úoHq;a iemhqfï ^negßfha& Ok w.%hg iïnkaO l< bf,lafg%davh" 

Ok bf,lafg%davh jk w;r RK w.%hg iïnkaO l< bf,lafg%davh RK 

bf,lafg%davh fõ'

^2& ødjKfha$øjfha wvx.= Ok whk" RK bf,lafg%davh fj;g o RK whk" Ok 

bf,lafg%davh fj;g o wdl¾IKh fõ'

^3& RK bf,lafg%davh fj; .uka lrk Ok whk" bf,lafg%dak ,nd f.k 

TlaisyrKh fõ' ødjKh ;=< Ok whk j¾. lsysmhla we;s kï" idudkHfhka 

TlaisyrKh ùug jvd;a keUqre jkafka il%sh;d fY%a‚fha my<ska we;s uQ,øjH 

idok legdhk ^Ok whk& hs'

WodyrK f,i ødjKfha Na+ yd H+ whk ;sfí kï il%sh;d fY%aKsfha 

fidaähïj,g my<ska msysá yhsârcka idok H+ whk" bf,lafg%dak ,nd 

f.k TlaisyrKh fõ'

ødjKfha Cu2+ yd H+ whk ;sfí kï bf,lafg%dak ,nd .kafka il%sh;d 

fYa%Ksfha yhsârckaj,g my<ska msysá fldm¾ idok Cu2+ whkhs' 

^4& RK bf,lafg%davh wi, TlaisyrK w¾O m%;sl%shdjla isÿ jk ksid" RK 

bf,lafg%davh lef;davh fõ' 
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^5& ødjKfha we;s wekdhk ^RK whk& Ok bf,lafg%davh fj; .uka lr 

bf,lafg%dak uqod yÍ' tkï TlaislrKh fõ'

ksoiqkla f,i ødjKfha we;s  Cl- whk bf,lafg%dak msg lr Cl2 wKq 

njg m;a fõ'

2Cl- (aq)   Cl2 (g)  + 2 e

^ødjKfha RK whk lsysmhla we;s úg" m<uq j TlaislrKh jk whkh l=ula 

o hkak ;SrKh ùug lreKq lsysmhla n,mdhs' fuu lreKq Tnf.a úIh iSudj 

blaujd hk neúka tu lreKq fuys § idlÉPd fkd flf¾'&

^6& Ok bf,lafg%davh wi, TlaislrKhla isÿ jk ksid" Ok bf,lafg%davh  -   

wefkdavh fõ'

^7& wefkdavh f,i f,dayhla ^ma,eákï yer& Ndú; lf<a kï" RK whk 

TlaislrKh ùu fjkqjg" f,day mrudKq bf,lafg%dak msg lrñka TlaislrKh   

fõ' 

WodyrK f,i" wefkdavh ß§ l+rla kï Ok bf,lafg%davh wi,   

Ag (s)  Ag+ (aq) + e hk TlaislrK m%;sl%shdj isÿ fõ'

by; iïuq;sj,g wkqj" my; úoHq;a ¡ úÉfþokj, § isÿ jk m%;sl%shd mqfrdal:kh 

lruq'

ldnka bf,lafg%dav fhdod ú,Sk fidaähï laf,darhsâ ødjKh 

úoHq;a ¡ úÉfþokh lsÍu

(+)

+

-

-

Na+(l)
ú,sk fidaähï laf,darhsv Cl- (l)

e e

ldnka ldnka

              rEmh 12'2'3 

²² RK bf,lafg%davh wi, isÿ jk m%;sl%shdj

ú,Sk øjh ;=< we;s tl u Ok whk j¾.h jk Na+(l) RK w.%h fj; wdl¾IKh 

fõ' tys § Na+ (l) whk" bf,lafg%dak ,nd f.k fidaähï f,day mrudKq (Na) njg 

m;a fõ' 

Na+ (l) + e   Na (l)    1
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Na+ whk bf,lafg%dak ,nd f.k TlaisyrKh jQ neúka fuh lef;dav m%;sl%shdj 

fõ' fï wkqj RK bf,lafg%davh lef;davh fõ'

²² Ok bf,lafg%davh wi, isÿ jk m%;sl%shdj

Ok bf,lafg%davh fj;g øjfha we;s tl u RK whkh jk Cl- (l)  whk wdl¾IKh 

fõ' tys § Cl-  (l)  whk bf,lafg%dak msg lrñka laf,daÍka wKq (Cl2) njg m;a fõ'

2Cl- (l)    Cl2 (g)  + 2e  2

laf,darhsâ whk bf,lafg%dak msg lrñka TlaislrKh jQ ksid fuh wefkdav 

m%;sl%shdj fõ' fï wkqj Ok bf,lafg%davh wefkdavh fõ'

iuia; úoHq;a ¡ úÉfþok m%;sl%shdj" 1  iy 2  w¾O m%;sl%shd iqÿiq mßÈ tl;= 

lsÍfuka ,nd .; yels h'

1  « 2, 	 2Na+ (l) + 2e   2Na (l) 
   3

2   + 3 	 2e + 2Na+ (l) +  2Cl- (l)  
  2Na (l)   +  Cl2 (g) + 2e

		  2Na+ (l) + 2Cl- (l)  
 2Na (l) +  Cl2 (g)

by; idlÉPd l< úoHq;a ¡ úÉfþok m%;sl%shdj" ld¾ñl j fidaähï f,dayh 

ksiaidrKh lsÍu i`oyd Ndú; lrk vjqkaia fldaIfha isÿ jk m%;sl%shdj fõ' fuu 

l%uh" Tn bÈßfha § jvd;a iúia;r j yodrkq we;' 

c,Sh ødjK úoHq;a ¡ úÉfþokh lsÍu

ó<Õg c,Sh ødjKj, úoHq;a ¡ úÉfþokfha § isÿ jk úm¾hdi wOHhkh lsÍug 

my; ls%hdldrlïj, ksr; fjuq'
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c,Sh fidaähï laf,darhsâ úoHq;a ¡ úÉfþokh lsÍu

l%shdldrlu - 12'2'2

wjYH øjH :- fidaähï laf,darhsâ ødjKhla" ldnka l+re" ikakdhl lïì" 9 V 

negßhla

l%uh  :- 	 ldnka l+re fol lïì u`.ska negßfha w.%j,g iïnkaO lrkak' 

bkamiq tu bf,lafg%dav fol" c,Sh fidaähï laf,darhsâ ødjKh 

;=< .s,ajd ksÍlaIKh lrkak' ksÍlaIK jd¾;d lrkak'

(+) (-)

c,Sh fidaähï laf,darhsâ ødjKh

ldnka ldnka

                          rEmh 12'2'4  

bf,lafg%dav wi,ska jdhq nqnq¿ msg jkq ksÍlaIKh l< yels h'

fuu ksÍlaIK meyeÈ,s lr .ekSu i`oyd tys § isÿ jk m%;sl%shd ms<sn| j wjfndaO 

lr .ksuq' 

(+)

Cl2 H2

+

(-)

-

c,Sh fidaähï laf,darhsâ ødjKh

Na+

OH-
H+

Cl-

lef;davh ^ldnka&wefkdavh ^ldnka&

                                                        rEmh 12'2'5          

ødjKh ;=< m%Odk jYfhka Na+
  yd Cl- whk we;' óg wu;r j c, wKq b;d u`o 

jYfhka ú>gkh ùfuka iEÿKq H+
 yd OH- whk o iq¿ m%udKhla we;'

 
c,h iyixhqc nkaOk we;s wKqjls' kuq;a ixY=oaO c,fha § mjd c, wKq l=-vd 

m%udKhla H+ yd OH- whk njg ú>gkh jk nj fidhd f.k we;' ixY=oaO 

c,fha 25 oC § mj;akd H+ yd OH- whk idkaøK 1.0 x 10-7 mol dm-3 fõ'	

wu;r oekqug
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²² RK bf,lafg%davh wi, m%;sl%shdj

^lef;dav m%;sl%shdj&

RK w.%h fj; ødjKfha we;s Na+
  whk yd H+

   .uka lrhs' 

il%sh;d fY%aKsfha fidaähïj,g jvd my<ska yhsârcka mj;sk ksid" fuys§ 

TlaisyrKh jkafka H+
  whkhs' 

2 H+ (aq)   + 2e  H2 (g)    1

fuh TlaisyrKhla jk ksid ^bf,lafg%dak ,nd .;a ksid& RK bf,lafg%davh 

lef;davh fõ' 

tu ksid 1  m%;sl%shdj lef;dav m%;sl%shdj fõ' 

fï wkqj RK w.%h wi,ska yhsârcka (H2)  jdhq nqnq¿ msg fõ' 

²² Ok bf,lafg%davh wi, m%;sl%shdj

^wefkdav m%;sl%shdj&

Ok w.%h fj; ødjKfha we;s Cl-
 whk yd OH-

   whk wdl¾IKh fõ'

fuys § TlaislrKh ùug jeä keUqrejla we;af;a Cl- whkj,g h' 

2 Cl- (aq)  
 Cl2 (g)   + 2e  2  

fuh TlaislrKhla jk ksid ^bf,lafg%dak msg jQ ksid&  2   m%;sl%shdj" wefkdav 

m%;sl%shdj fõ'

fï wkqj Ok w.%h wi,ska laf,daÍka (Cl2)  jdhq nqnq¿ msg fõ' 

1   yd 2   m%;sl%shd u`.ska iuia; úoHq;a ¡ úÉfþok m%;sl%shdj ,nd .; yels h' 

1   + 2            2e + 2H+ (aq) +  2Cl-  (aq)   H2 (g)    +  Cl2 (g) + 2e
	            2 H+ (aq) +  2Cl-  (aq)  H2 (g)    +  Cl2 (g) 

wdrïNfha § ødjKh ;=< Na+,  H
+,  Cl-, OH-

  hk whk mej;=Kq w;r fuhska H+yd Cl- 

hk whk H2  yd Cl2  jdhq wKq njg m;a fjñka bj;a j hhs' tu ksid ødjKh ;=< Na+  

yd OH-  whk b;sß fõ' tneúka fuu m%;sl%shdj ld¾ñl j fidaähï yhsâfrdlaihsâ 

(NaOH) ksmoùu i`oyd fhdod .; yels nj Tng jegfykq we;'
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c,Sh fldm¾ i,af*aÜ ødjKhla úoHq;a ¡ úÉfþokh lsÍu'

l%shdldrlu - 12'2'3

wjYH øjH :- fldm¾ i,af*aÜ ødjKhla" ldnka l-+re" iïnkaOl lïì" 9 V negßhla

l%uh  :- 	 my; ±lafjk wdldrhg negßhg bf,lafg%dav iïnkaO lrkak' 

bkamiq bf,lafg%dav fol fldm¾ i,af*aÜ ødjKh ;=< .s,ajd 

ksÍlaIKh lrkak' ksÍlaIK jd¾;d lrkak'

(+)
+

(-)

-

c,Sh fldm¾ i,af*aÜ ødjKh

lef;davh ^ldnka&wefkdavh ^ldnka&

                                                         rEmh 12'2'6 

fuys § Ok w.%h ̂ wefkdavh& wi,ska jdhq nqn¿ msg jk nj;a" RK w.%h ̂ lef;davh& 

u; ;U ;ekam;a jk nj;a ksÍlaIKh fõ' ødjKfha ks,a j¾Kh o l%ufhka wvq 

fõ'

fuu ksÍlaIK meyeÈ,s lr .ekSu i|yd tys § isÿ jk m%;sl%shd ms<sn| j i,ld 

n,uq'

(+)

+

(-)

-

c,Sh fldm¾ i,af*aÜ ødjKh

Cu2+

OH-
H+

SO
2-
4

 

lef;davh ^ldnka&wefkdavh ^ldnka&

                                                               rEmh 12'2'7 

ødjKh ;=< m%Odk jYfhka c,Sh fldm¾ i,af*aÜ whkSlrKfhka iEÿKq  Cu2+  

whk yd SO
2-
4

  whk we;' óg wu;r j c, wKq b;d u`o jYfhka ú>gkh ùfuka 

iEÿKq H+ whk yd OH-  whk o iq¿ m%udKhla we;'
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²² RK bf,lafg%davh wi, m%;sl%shdj

^lef;dav m%;sl%shdj&

RK bf,lafg%davh fj; ødjKfha we;s Cu2+ yd H+
 whk .uka lrhs' il%sh;d 

fY%aKsfha fldm¾ we;af;a yhsârckaj,g jvd my<ska ksid fuys § TlaisyrKh ùug 

jeä keUqrejla we;af;a Cu2+ whkj,ghs'

 Cu2+ (aq)    + 2e  Cu (s)    1  

tkï lef;davh u; ;U ;ekam;a fõ' fuh TlaisyrKhla jk ksid 1   m%;sl%shdj 

lef;dav m%;sl%shdj fõ' fï wkqj RK bf,lafg%davh lef;davh fõ' fuys § ødjKfha 

we;s ks,a meyehg fya;-= jQ Cu2+  whk ødjKfhka bj;a jk ksid ødjKfha ks,a 

meyeh l%ufhka wvq fõ'

²² Ok bf,lafg%davh wi, m%;sl%shdj

^wefkdav m%;sl%shdj&

Ok bf,lafg%davh fj; ødjKfha we;s SO
2-
4

 whk yd OH-  whk wdl¾IKh fõ' 

fuhska TlaislrKh ùug jeä yelshdjla we;af;a OH- whkj,ghs' 

4 OH- (aq)  
 O2 (g)   + 2H2O (l) + 4 e  2  

tkï wefkdavh wi,ska O2 (g)  jdhq nqnq¿ msg fõ' 

2  m%;sl%shdj TlaislrKhla jk ksid th wefkdav m%;sl%shdj fõ' fï wkqj Ok 

bf,lafg%davh wefkdavh fõ'

²² c,fha we;s H+ whk m%udKh fkd.sksh yels ;rï jk neúka" 

2H+ (aq) + 2e  H2 (g)  hk lef;dav m%;sl%shdj fjkqjg" 

2H2O (l) + 2e   2OH-
  (aq) + H2 (g)  hk m%;sl%shdj jvd;a 

idOdrK m%;sl%shdj f,i we;eï wjia:dj, § i,lkq ,efí'

²² tfia u 4OH- (aq)   O2 (g) + 2H2O (l) + 4e hk wefkdav m%;sl%shdj 

fjkqjg jvd;a idOdrK f,i 2H2O (l)  O2 (g) + 4H+ (aq) + 4e 
hk m%;sl%shdj we;eï úg Ndú; fõ'

wu;r oekqug 
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w,amdï,s; c,fha úoHq;a ¡ úÉfþokh
ldnka bf,lafg%dav fhdod w,amdï,s; c,h úoHq;a ¡ úÉfþokh lsÍu ms<sn| j 

ó<Õg wjOdkh fhduq lruq'

l%shdldrlu - 12'2'4

wjYH øjH :- ;kql i,a*shqßla wï,h iaj,amhla tl;= lrk ,o wdiQ; c,h" 

ldnka l+re" 9 V negßhla" iïnkaOl lïì" ma,diaála fldamamhla 

l%uh  :- 	 ma,diaála n`ÿfka m;=, isÿre lr rEmfha wdldrhg tys ldnka l+rE 

r`ojkak' bkamiq c,h ldkaÿ fkdjk wdldrhg ldnka l+re jgd 

WKq l< bá fyda PVC jeks øjHhla oud uqød ;nkak' ^is,sfldaka 

iS,¾ o fhdod .; yels h'& n`ÿkg wdï,sl l< c,h oukak' 

bkamiq c,h msÍ mj;sk mßÈ hál=re l< mÍlaIK k< follg 

rEmfha ±lafjk mßÈ ldnka l+re fol we;=¿ lrkak' bkamiq 

ldnka bf,lafg%dav folg 12'2'8 rEmfha ±lafjk wdldrhg úoHq;a 

iemhqu ,nd fokak'

		  Tfí ksÍlaIK igyka lrkak'

mÍlaIK k<

w,amdï,s; c,h

ma,diaála n`ÿk

ldnka l+r

wefkdavh lef;davh(-)(+)

9 V
negßh-+

ldnka l+r

    					         rEmh 12'2'8

fuys § mÍlaId k< ;=< jdhq tla/ia jk nj ksÍlaIKh l< yels h' ;j o 

lef;davfhka uqla; jQ jdhq mßudj" wefkdavfhka uqla; jQ jdhq mßudjg jvd jeä 

njo ksÍlaIKh l< yels h' fuys § isÿ jk m%;sl%shd ms<sn| j úuid n,uq'

w,amdï,s; c,h ;=< ;kql i,a*shqßla wï,h whkSlrKfhka ,enqKq H+ yd SO
2-
4

 

whk o c,h ú>gkfhka ,enqKq H+ yd OH- whk o wvx.= fõ'
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²² RK bf,lafg%davh wi, m%;sl%shdj

^lef;dav m%;sl%shdj&

RK bf,lafg%davh fj; ødjKfha we;s l=uk whk .uka lrhs o@ tys we;s Ok 

wdfrdams; whk jk H+ whk RK bf,lafg%davh fj; .uka lr bf,lafg%dak ,nd 

.kshs' tkï TlaisyrKh fõ'

2 H+ (aq)   + 2e   H2 (g)   1  

TlaisyrKhla jk neúka fuh lef;dav m%;sl%shdj fõ' 

fï wkqj lef;davh wi,ska yhsârcka jdhqj uqla; fõ'

²² Ok bf,lafg%davh wi, m%;sl%shdj

^wefkdav m%;sl%shdj&

Ok w.%h fj; ødjKfha we;s SO
2-
4  whk yd OH- whk wdl¾IKh fõ' fuhska 

TlaislrKh ùug jvd;a keUqre jkafka OH-  whkhs'

4OH- (aq)   O2 (g) + 2H2O (l)  + 4e  2  

fuh TlaislrKhla jk ksid 2   m%;sl%shdj wefkdav m%;sl%shdj fõ' fï wkqj Ok 

bf,lafg%davh wefkdavh fõ'

fï wkqj wefkdavh wi,ska Tlaiscka jdhq nqnq¿ msg fõ' c,fha úoHq;a úÉfþok 

l%shdj,sh iuia;hla f,i 2H2O (l)   2H2 (g) + O2
 (g) f,i ±laúh yels h'

úoHq;a ¡ úÉfþokfha ld¾ñl Ndú;

úúO ld¾ñl ksIamdok i|yd úoHq;a úÉfþok l%shdj,sh nyq,j Ndú; fõ' tjeks 

wjia:d lsysmhla my; ±lafõ'

^1&	 f,damiaj,ska f,day ksiaidrKh lsÍug 

ksoiqka :- 	 ^i& ú,Sk fidaähï laf,darhsâ úoHq;a úÉfþokh lsÍfuka 

fidaähï f,dayh ,nd .ekSu

	 ^ii& fndalaihsÜ u`.ska we¨ñkshï f,dayh ,nd .ekSu

^2&	 f,day msßisÿ lsÍu

ksoiqka :- 	 fldm¾ wvx.= Lkscj,ska fldm¾ ksmojd .ekSfï § m<uq j 

,efnk ;U wixY=oaO fõ' úoHq;a ¡ úÉfþok l%uhlska fuu 

;U msßisÿ lr .efka' 

^3&	 úoHq;a f,daydf,amkh

	 ^hï jia;=jla u; f,dayhla wdf,am lsÍu&
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fkdñ,fha fnodyeÍu i|yd h96 fkdñ,fha fnodyeÍu i|yd h97

úoHq;a ridhkh

	 ksoiqka :-  	 ^i& ß§ wdNrK u; rka wdf,am lsÍu

	 ^ii& jdfka u; ksl,a fyda fl%dañhï wdf,am lsÍu

4&   ld¾ñl j fidaähï yhsâfrdlaihsâ ksIamdokh ^m%dÖr fldaI l%uh&

fidaähï f,dayh ld¾ñl j ksmoùu

ldnka bf,lafg%dav fhdod ú,Sk fidaähï laf,darhsâ úoHq;a ¡ úÉfþokfha § isÿ 

jk bf,lafg%dav m%;sl%shd wm úiska wOHhkh lrk ,§' tys § lef;davh wi, my; 

m%;sl%shdj isÿ fõ' 

Na+ (l)  + e  Na (l)   1    
wefkdavh wi, isÿ jk m%;sl%shdj my; ±lafõ'

2Cl- (l)    Cl2 (g) + 2e   2  

iuia; úoHq;a úÉfþok m%;sl%shdj" 

1  « 2 + 2   ;
		  2Na+ (l)   + 2Cl- (l)   2Na (l) + Cl 2 (g) 
ld¾ñl j" úYd, mßudKfhka fidaähï ksmoùug by; m%;sl%shdj Wmfhda.S lr.kq 

,efí' fï i`oyd my; rEmfha wdldr úfYaI úoHq;a ¡ úÉfþok fldaIhla Ndú; 

flf¾' fuu fldaIh vjqkaia fldaIh (Downs Cell) f,i y`ÿkajkq ,efí'

 
laf,daÍka jdhqj

(-)

(+)

(-)

øj fidaähï 

wuqøjH

ñksrka wefkdavh

jD;a;dldr jdfka lef;davh

jD;a;dldr jdfka ±,a m%dÖrh

                                                             rEmh 12'2'9 ¡ vjqkaia fldaIh

wuqøjHh f,i ú,Sk fidaähï laf,darhsâ Ndú; fõ' >k fidaähï laf,darhsâ, 
ú,Sk jk WIaK;ajh 840 0C muK by< WIaK;ajhls' fidaähï laf,darhsâj,g 40]

la muK le,aishï laf,darhsâ tl;= lsÍfuka" ñY%Kh ú,Sk jk WIaK;ajh 600 0C 
olajd wvq lr .efka'

wefkdavfha § iEfok laf,dÍka jdhqj lef;davfha § iEfok fidaähï iu`. 

.egqfKd;a l=ula isÿ fõ o@ 
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fidaähï yd laf,dÍka  m%;sl%shd lr kej; fidaähï laf,darhsâ iEfokq we;' fuh 

je<elaùu i`oyd wefkdavh iy lef;davh jdfka ±,a m%dÖrhlska fjka lr we;' 

tu.ska fidaähï yd laf,dÍka  m%;sl%shd lr kej; fidaähï laf,darhsâ iE§u je<fla'

fuu ksIamdok l%shdj,sfha§ w;=re M,hla f,i laf,daÍka jdhqj ,efí' fuu 

laf,daÍka jdhqj o úúO ksIamdok i`oyd wuqøjHhla f,i fhdod .; yels h'

fidaähïj, m%fhdack

²² ly meye;s wdf,dalhla ,ndfok fidaähï jdIam ,dïmq i|yd fhdod .efka'

²² kHIaál Yla;sh ksmojk n,d.drj, kHIaál m%;sldrlj, isis,kldrlhla 

f,i øj fidaähï Ndú; fõ'

²² úoHd.drj, mÍlaIK lghq;-= i`oyd wjYH fõ'

laf,daÍkaj, m%fhdack

²² mdkSh c,fha we;s nelaàßhd úkdY lsÍug c,h ;=<ska laf,daÍka jdhqj nqnq<kh 

flf¾'

²² lvodis m,ama" frÈ ms<s wdÈh úrxckh lsÍug ^j¾Kh bj;a lsÍug& fhdod 

.efka'

²² yhsfv%dlaf,daßla wï,h ksmojd .ekSu ioyd laf,dÍka jdhqj" yhsârcka jdhqj 

iuÕ m%;sl%shd lrjkq ,efí'

²² PVC jeks ma,diaála j¾. ksmoùug Ndú; fõ'

úoHq;a f,daydf,amkh

fuu mdvu wdrïNfha § wdNrK u; rka wdf,am lsÍug úoHq;a ¡ úÉfþokh fhdod 

.kakd nj i`oyka lf<uq' Bg wu;r j ksfjiaj, w,xldrhg fhdod .kakd úúO 

NdKav .ek is; fhduq lrkak' rka fyda ß§ meyefhka nn,k u,a n`ÿka" nkafoais 

h;=re ;yvq jeks fndfyda WmlrKj, f,dayuh §ma;su;a nj ,nd fokqfha tu 

NdKav u; wdf,amkh lrk ,o hï f,day ia;rhlsks'

úoHq;a ¡ úÉfþokh fhdÞ .ksñka hï mDIaGhla u; ;=kS f,day ia;rhla wdf,amkh 

lsÍu" úoHq;a f,dAydf,amkh kï fõ' 

idudkHfhka wdf,amkh f,i Ndú; lrkafka il%sh;dj wvq áka" fldm¾" is,aj¾" 

fl%dañhï jeks f,dayhls' wf,am isÿ lrk mDIaGfha fkdue;s hï úfYaIs; .=Kdx.hla 

wdf,amkh lrkq ,nk f,dayh i;= j ;sìh hq;= h' tu .=Kdx. i|yd ksoiqka f,i 

u, fkdne`§u" f,dayfha is;a wokd meyeh" ridhksl ksIal%sh;dj" Tmj;a nj wdÈh 

±laúh yels h'
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fkdñ,fha fnodyeÍu i|yd h98 fkdñ,fha fnodyeÍu i|yd h99

úoHq;a ridhkh

úoHq;a f,daydf,amkfha § my; lreKq ±k isàu jeo.;a h'

²² wdf,amkh l< hq;= jia;-=j lef;davh f,i fhdod .; hq;-= h'

²² wdf,amkh i`oyd Ndú; lrk f,dayfha ,jK ødjKhla úoHq;a ¡ úÉfþoHh 

f,i Ndú; l< hq;= h'

²² wefkdavh" wdf,amkh lrk f,dayfhka iEÿKq ;yvqjla$oKavla úh hq;= h'

²² .=Kd;aul núka by< wdf,amkhla we;s lsÍu i`oyd úoHq;a úÉfþoHfha 

idkaøKh wvq úh hq;= h' túg m%;sl%shdfõ YS>%;dj wvq jk ksid fyd`Èka 

wdf,amkh isÿ fõ'

hlv yekaola u; ;U wdf,am lsÍug Tng wjYH j we;ehs is;uq' fï i`oyd Tn 

Ndú; lrk úoHq;a ¡ úÉfþok fldaIfha wefkdavh yd lef;davh f,i Ndú; 

lrkafka fudkjd o@ fhdod .kakd úoHq;a úÉfþoHh l=ula o@

wdf,am l< hq;= NdKavh jk hlv yekao lef;davh f,i fhdod .; hq;=h' 

wefkdavh f,i ;U oKavla fhdod .; yels h' úoHq;a úÉfþoHh f,i fldm¾ 

i,af*aÜ ødjKhla iqÿiq fõ'

l%shdldrlu - 12'2'5

wjYH øjH :- hlv yekaola" ;U ;yvqjla" iïnkaOl lïì" fldm¾ i,af*aÜ 

ødjKhla" 9 V negßhla

l%uh  :- 	 ;U ;yvqj yd hlv yekao lïì u`.ska úoHq;a fldaIhg iïnkaO 

lr tla jr u tajd fldm¾ i,af*aÜ ødjKh ;=< .s,ajkak'

	        ksÍlaIK igyka lr.kak'

hlv yekao ^lef;davh&

fldm¾ i,af*aÜ ødjKh

;U ;yvqj

^wefkdavh&

+ -

					     rEmh 12'2'10  

²² wefkdav m%;sl%shdj ^Ok bf,lafg%dav&

ødjKfha we;s SO
2-
4   yd OH-  whk wefkdavh fj; wdl¾IKh fõ' fuhska 

TlaislrKh ùug jeä keUqrejla we;af;a OH-  whkhg h' 

tu ksid 4OH- (aq)   O2 (g) + 2H2O (l) +  4e hk m%;sl%shdj wefkdavfha§ isÿ 

jkq we;ehs wfmalaId l< o th isÿ fkd fõ' wefkdavh f,dayhla jk neúka f,day 
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mrudKq" whk njg TlaislrKh ùu jvd;a myiq fõ'

tneúka wefkdav m%;sl%shdj jkafka"

Cu (s)  Cu2+ (aq) + 2e hk m%;sl%shdj fõ' tkï wefkdavh l%ufhka Èh fõ'

²² lef;dav m%;sl%shdj ^RK bf,lafg%davh&

ødjKh ;=< Cu2+ whk iy c,h ú>gkfhka ,enqKq H+ whk iaj,amhla o wvx.= 

fõ' ñka TlaisyrKh ùug jeä keUqrejla olajkafka il%sh;dj wvq Cu2+  whkh 

fõ' 

tneúka lef;davh m%;sl%shdj f,i"

Cu2+ (aq) 
 + 2e   Cu (s)  hk m%;sl%shdj isÿ fõ' tkï lef;davh ̂ hlv yekao& 

u; ;U wdf,amkh fõ' 

12'3 f,day úLdokh

ksjfia Ndú; lrk úúO f,day NdKav flfrys Tfí wjOdkh fhduq lrkak' 

tAjd fndfyduhla l,a .; ùfï § f,dayuh Èiakh wvq ùu" mDIaG r¿ ùu" j¾Kh 

fjkiaùu jeks úúO úm¾hdij,g ,la fõ' jd;hg ksrdjrKh ù ;sìh § f,day 

fufia úúO úm¾hdij,g ,la ùu f,day úLdokh f,i yeÈkafõ'

lsishï fya;=jla ksid Tnf.a ksjiska wia:dk.; jQ msyshla" Wo¨ ;,hla jeks 

WmlrKhla ld,hla .; jQ miq f.j;af;a ;sî kej; yuq jQ wjia:djla isysm;a 

lrkak' tAjd j¾Kh fjkia ù Èrdm;a j we;s nj Tn ksÍlaIKh lrkakg we;' 

by; i`oyka l< NdKav ksu ù we;af;a hlv fyda jdfkaj,sks' jd;hg ksrdjrKh 

jQ hlv fyda jdfka úLdokhg ,laùu iqúfYaI j u, ne|Su f,i ye`oskafõ'

hlv u, ne£u

ñksid úiska nyq, j u Ndú; flfrk f,dayh hlv hs' tA wkqj f,dalfha jeämqr 

u ksmojk f,dayh o hlv fõ' ksmojkq ,nk hlv úYd, jYfhka jdfka ksmoùu 

i`oyd fhdod .efka' jdyk" keõ" md,ï" hka;% iq;% wd§ fkdfhl=;a ksIamdok i|yd 

hlv yd jdfka Ndú; fõ' tneúka hlv u, ne£u wd¾Ól jYfhka wjdisÞhl 

l%shdj,shls'

hlv u, ne`§fï § l=uk wdldrhl l%shdj,shla isÿ fõ o@ 

hlvj,ska iE¥ WmlrK ksji ;=< ;sìh§g jvd ksjiska msg; t<suyfka we;s úg 

myiqfjka u, nef`okafka wehs@  fï ms<sn| fidhd ne,Sug my; l%shdldrlï isÿ 

lruq'
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úoHq;a ridhkh

u, ne`§ug jd;dY%h wjYH ±hs fidhd ne,Su

l%shdldrlu - 12'3'1

wjYH øjH :¡ lelEreï k< folla" idudkH isis,a c,h" fmd,af;,a" hlv 	

		     weK folla" odylh" ;kql yhsâfrdlaf,daßla wï, ødjKh

l%uh (¡

²² fj<`ofmdf<ys we;s hlv weK u; iskala wdf,amhla we;s  

neúka th bj;a lsÍug weK fol ;kql yhsâfrdlaf,daßla ødjKhl ñks;a;= 

10la muK .s,ajd ;nd c,fhka fidaod .kak'	
²² lelEreï k< folg tAjdfha Wiska wvla muK isis,a c,h  

oukak'

²² ±ka by; lelEreï k< foflka tll we;s c,h ñks;a;= myla muK kgjd 

.kak' msßisÿ l< hlv weKh ne.ska k< ;=<g oukak'  WKq c,h ;=<g 

kej; jdhq f.da,Sh jd;h we;=¿ ùu je<elaùu i`oyd tu k<hg fmd,af;,a 

iaj,amhla o oukak' k< fol Èkla muK ;nd ksÍlaIKh lrkak' ksÍlaIK 

igyka lrkak'

kegjQ c,h 

fmd,af;,a ia;rh

isis,a c,h

A B

hlv weKh

					     rEmh 12'3'1 

by; k< fol ie,l+ úg tAjdfha we;s weK c,h iuÕ iam¾Y j we;' tfy;a B  
k<fha we;s c,h r;a lr we;s neúka k<h ;=< Èh ù ;snQ jd;h bj;a j we;' 

tfukau B  k<fha we;s fmd,af;,a ia;rh fya;=fldgf.k tys we;s c,h jd;h 

iuÕ fkd .efÜ' fï ksid B  k<fha we;s hlv weKhg jd;h fkd ,efí' A  
k<fha we;s hlv weKhg jd;h ^c,fha Èh jQ& ,efí' wfkl=;a ish¨ idOl k< 

folg u fmdÿ h' 

A  k<h ;=< we;s hlv weKh u, ne£ we;s nj;a" B  k<h ;=< we;s hlv weKh 

u, ne£ fkdue;s nj;a ksÍlaIKh l< yels h' u, ne£u i|yd jd;h wjYH nj 

fuhska ;yjqre fõ'
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jd;fha wvx.= l-=uk ix>gl u, ne§u ioyd wjYH ±hs ó<Õg fidhd n,uq'

u, ne`§ug wjYH jkafka jd;fha wvx.= l=uk ix>glh ±hs mÍlaId lsÍu

l%shdldrlu - 12'3'2

wjYH øjH :¡ lelEreï k< folla" hlv fl¢" c,h msß fíiula

l%uh :¡ 	
²² rEm igyfka fmfkk wdldrhg lelEreï k< foflka tll hlv fl¢ 

.=<shla  isr lrkak' rEmfha wdldrhg th c, fíiul hál=re j ;nkak'

²² b;sß ysia k<h o tf,i u c, fíifï hál-=re j ;nkak' 

²² Èk lsysmhlg miq j ksÍlaIKh lrkak'

c,h

hlv fl¢

					     rEmh 12'3'2

lelEreï 
k< 

fuys § hlv fl¢ wvx.= k<h ;=< c, uÜgu uq¿ jdhq mßudfjka 1$5 la muK jk 

f;la by< f.dia we;s nj fmkS hhs' tkï jd;fhka fldgila u, ne£u i|yd jeh 

ù we;' jd;fha ixhq;sh wkqj 1$5 la muK wvx.= jkafka Tlaiscka jdhqjhs' 

fï wkqj u, ne`§u i`oyd wjYH jkafka jd;fha we;s Tlaiscka jdhqj nj ks.ukh 

l< yels h'
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u, ne`§u i`oyd c,h wjYH ±hs fidhd ne,Su 

l%shdldrlu - 12'3'3

wjYH øjH :¡ msßisÿ l< hlv weK y;rla" lelEreï k< folla iy wen   	

 folla" ks¾c,Sh le,aishï_ laf,darhsâ (CaCl2)   
l%uh  :¡ 	
²² rEmfha ±lafjk wdldrhg msßisÿ lr.;a hlv weK fol ne.ska rn¾ wenj,g 

iú lrkak' 

²² weK iú l< tu rn¾ wenj,ska tlla ysia lelEreï k<hlg o wfkl 

ks¾c,Sh le,aishï laf,darhsâ fyda is,sld fc,a iys; lelEreï k<hlg o  

iú lrkak'

²² Èk lsysmhlska ksÍlaIKh lrkak' Tfí ksÍlaIK igyka lrkak'

		  A
 ks¾c,Sh le,aishï laf,darhsâ

B

lelEreï 
k< 

hlv 
weKh

rEmh 12'3'3

ks¾c,Sh le,aishï laf,darhsâj,g jd;fha we;s c,jdIam wjfYdaIKh l< yels h'

by; mÍlaIKfha § A  k,hg iúl< weK foflys" k<h ;=< yd k<h msg; 

we;s weK fldgia u; u, ne`§ we;s nj ksÍlaIKh l< yels h' tfy;a B  k<hg 

iúl< weK foflys u, ne`§ we;s nj ksÍlaIKh l< yelafla msg; jdhqf.da,hg 

újD; jQ fldgiaj, muKs' A  yd B  k< ie,l+ úg B  k<fha we;=<; c,jdIam 

fkdue;' wfkl=;a idOl k< folg u fmdÿ h' fï wkqj u, ne£u ioyd c,h 

wjYH nj ;yjqre fõ'

hlv u, ne§fï § isÿjk l%shdj,sh ó<Õg i,ld n,uq'

hlv mrudKq bf,lafg%dak msg lr Ok whk njg m;a fõ' tkï TlaislrKhg 

,la fõ' th my; wdldrhg ridhksl iólrKhlska ksrEmKh l< yels h'
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Fe (s)      Fe2+ (aq)   +   2e

by; wdldrhg f,day mrudKq TlaislrKh jkafka" tys § msg jk bf,lafg%dak 

,nd .; yels øjHhla ta wi, we;s úg muKs'

jdhqf.da,fha we;s Tlaiscka jdhqj iy c,h$c,jdIam tla j we;s úg tajd bf,lafg%dak 

,ndf.k my; wdldrhg TlaisyrKhg ,la fõ'

2H2O (l)   + O2 (g)  + 4e    4OH- (aq)

fï wkqj hlv u, ne`§fï § isÿ jk w¾O m%;sl%shd my; mßÈ ±laúh yels h'

Fe (s)      Fe2+ (aq) + 2e                       1

2H2O (l)   + O2 (g) + 4e    4OH- (aq)   2

1  m%;sl%shdj u.ska msg jk bf,lafg%dak ixLHdj yd 2  m%;sl%shdj u.ska ,nd 

.kakd bf,lafg%dak ixLHdj ;=,kh úh hq;= h'

1  « 2 ; 2Fe (s)      2Fe2+ (aq) + 4e 	   3

2  + 3  ; 2H2O (l)   + O2 (g)  + 2Fe (s)  2Fe2+ (aq)  4OH- (aq) 

2 Fe(OH)2  

{
fï wkqj" u, ne`§fï § isÿjkafka o Tn 2'6 wkqtallfha § wOHhkh l< wdldrfha  

úoHq;a - ridhksl l%shdj,shla nj meyeÈ,s fõ' fuys§ isÿ jk 1  m%;sl%shdj wefkdav 

m%;sl%shdj f,i;a ^TlaislrKhla isÿ jk ksid&" 2  m%;sl%shdj lef;dav m%;sl%shdj  

f,i;a ^TlaislrKhla isÿjk ksid& ye`Èkaúh yels h'

by; iEÿKq Fe(OH)2, ;j ÿrg;a jd;h iuÕ m%;sl%shd lr ic, f*ßla Tlaihsâ 

(Fe2O3 . H2O) idohs' 

4Fe (OH)2 (s) + O2 (g)  2(Fe2O3 . H2O) (s) +  2H2O (l)

ñka iEfok ic, f*ßla Tlaihsâ fyj;a u,lv r;= ÿUqre meye;s h' ic,kh 

ùfï § f*ßla Tlaihsâ yd iïnkaO jk c, wKq ixLHdj fjkia úh yels neúka 

u,lvj, ridhksl iq;%h" Fe2O3 . xH2O f,i ±laùu jvd;a idOdrK fõ'

foys f.ähla lemQ msyshla fkdfidaod Èkla muK ;enqj fyd;a tys foys weUq,a 

;ejreKq fmfoi u, ne`§ug ,la ù we;s nj Tfí ksÍlaIKhg ,la ù ;sìh 

yels h' u, ne£ug wdï,sl iajNdjh flfia n,mdkafka ±hs fidhd ne,Sug my; 

l%shdldrlfuys ksr; fjuq'
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wï, u, ne`§u flfrys we;s lrk n,mEu fidhd ne,Su

l%shdldrlu - 12'3'4

wjYH øjH :¡ 	 lelEreï k< ;=kla" c,h" foys weUq,a" ;kql yhsâfrdlaf,daßla 

wï,h (HCl)
l%uh :¡ 
²² lelEreï k< ;=klg msßisÿ lr.;a hlv weKh ne.ska oukak' 

²² m<uq k<hg idudkH isis,a c,h o fo jeks k<hg foys weUq,a ñY% c,h o 

;=ka jeks k<hg ;kql yhsâfrdlaf,daßla wï,h ñY% c,h o tl;= lrkak'

²² Èkla muK ;nd ksÍlaIKh lrkak' Tfí ksÍlaIK igyka lrkak' 	

isis,a c,h 

(A)

foys weUq,a ñY% 

l< c,h

(B)

;kql 

yhsâfrdlaf,daßla 

wï,h ñY% l< 

c,h

(C)

rEmh 12'3'4

^B& yd ^C& k< ;=< we;s hlv weK ^A& k<fha we;s hlv weKhg jvd jeäfhka 

u, ne£ we;s nj ksÍlaIKh l< yels h'

fï wkqj wï," u, ne`§fï fõ.h jeä lrk idOlhla nj ks.ukh l< yels h'

uqyqÿnv m%foaYhkays ksjdij, Ndú; lrk hlv NdKav wfkla m%foaYj, Ndú; 

lrk hlv NdKavj,g idfmalaI j jeä fõ.hlska u, nef|k nj Tn wid ;sfí 

o@ tA ms<sn| j fidhd ne,Sug my; l%shdldrlfuys ksr; fjuq'
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fidaähï laf,darhsâ ^¨Kq& u.ska u, ne`§u flfrys we;s flfrk n,mEu 

fidhd ne,Su

l%shdldrlu - 12'3'5

wjYH øjH :- msßisÿ lr.;a hlv weK" lelEreï k<" >k fidaähu laf,darhsâ 

l%uh :-  

²² w¨;a hlv weK folla f.k msßisÿ lrkak' 

²² tu weK lelEreï k< follg oud" tla k<hlg fidaähï laf,darhsâ ñY% 

c,h o wfklg idudkH isis,a c,h o tl;= lrkak'  

²² Èkla muK ;nd ksÍlaIKh lrkak' ksÍlaIK igyka lrkak'

idudkH 

isis,a c,h 

fidaähu laf,darhsâ
 

;kql 

ødjKh

A B
rEmh 12'3'5

fuys § (A) k<h ;=< we;s hlv weKhg jvd (B) k<h ;=< we;s hlv weKfha 

u, ne£ we;' fï wkqj fidaähï laf,darhsâ uÕska u, ne£u fõ.j;a lr we;s nj 

meyeÈ,s fõ' fidaähï laf,darhsâ hkq ,jKhls' fndfyda ,jK u, ne£fï YS>%;dj 

jeä lrhs' uqyqÿnv m%foaYj, ,jK idkaøKh by< neúka tu m%foaYj, Ndú; 

lrk hlv NdKav idfmalaI j fõ.fhka u, nef|a'

wï," u, ne£fï fõ.h jeä lrk nj wOHhkh lf<uq' ó<Õg Niau u, ne£u 

flfrys n,mdk wdldrh fidhd ne,Sug my; l%shdldrlfuys ksr; fjuq'
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Niau u, ne£u flfrys n,mdk wdldrh mÍlaId lsÍu

l%shdldrlu - 12'3'6 

wjYH øjH (¡ lelEreï k< folla" msßisÿ lr.;a hlv weK folla" fidaähï 

yhsâfrdlaihsâ (NaOH) ødjKh

l%uh (¡ 

²² lelEreï k< folg msßisÿ lr.;a hlv weKh ne.ska oukak' tla k<hlg 

idudkH isis,a c,h o wfklg fidaähï yhsâfrdlaihsâ ødjKh o iudk 

mßud tl;= lrkak'

²² Èk folla muK ;nd ksÍlaIKh lrkak'

idudkH 

isis,a c,h 

fidaähï yhsâfrdlaihsâ  

;kql ødjKh

A B

rEmh 12'3'6

idudkH c,h fh¥ k<fha we;s hlv weKh u, ne£ we;s nj;a Bg idfmalaI j 

fidaähï yhsâfrdlaihsâ k<fha we;s weKh u, ne£ ke;s nj;a ksÍlaIKh l< 

yels h' Niau u, ne£fï fõ.h wvq lrk idOlhla nj fuhska ;yjqre fõ'

b;d m%fhdackj;a f,dayhla jk hlv YS>%fhka úLdokhg ,la ùu wjdisodhl 

;;a;ajhls' tu ksid hlv wdY%s; ksIamdok úLdokh ùu md,kh lsÍug mshjr .; 

hq;= h' 

hlv u, ne£u md,kh

hlv úLdokh ùu je<elaùug Tn fhdackd lrk Wml%u fudkjd o@ hlv u, 

ne`oSu i`oyd w;HjYH jk idOl hlvj,g ,eîu je<elaùu iqÿiq hehs Tn fhdackd 

lrkq we;' we;a; jYfhka u hlv" Tlaiscka iy c,h iu`. fkd.efÜ kï u, 

ne`§u j<lS' 

ta i`oyd my; Wml%u fhdod .; yels h'

1& 	 hlv u; ;Ska;" .%Sia fyda f;,a wdf,am lsÍu

	 fuuÕska hlv" Tlaiscka yd c,h ^f;;ukh& iu. .eàu je<fla'

2& 	 hlv u; áka f,dayh wdf,am lsÍu

	 fuuÕska o hlv" Tlaiscka yd c,h ^f;;ukh& iu. .eàu je<fla'
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by; wjia:d fofla § u wdf,ams; ia;rh wdrlaIs; mg,hla f,i l%shd lrhs' 

hlv úLdokh flfrys fjk;a f,dayj, n,mEu fln`ÿ ±hs fidhdne,Sug my;  

l%shdldrlu isÿ lruq' 

hlv úLdokh flfrys fjk;a f,dayj, n,mEu ^oaú f,day wdprKh& 
fidhd ne,Su'

l%shdldrlu - 12'3'7 

wjYH øjH :¡ 	 msßisÿ l< hlv weK myla" ta.d¾ fc,s" fidaähï laf,darhsâ" 

*sfkdama;e,Ska o¾Ylh" fmdgEishï f*Íihkhsâ" fmá% §is" 

ue.aksishï" iskala" fldm¾ yd f,â f,day má" c,h

l%uh  :¡	
²² fidaähï laf,darhsâ" *sfkdama;e,Ska" fmdgEishï f*Íihkhsâ iaj,amhla 

ne.ska c,h 250 cm3lg muK tl;= lrkak' tu ødjKh kgjd thg t.d¾ 

fc,s f;a yekaola muK tl;= lr fyd`Èka l,;kak'

1 fc,s 

udOHh

Fe

2

Fe/Mg

3

Fe/Zn

4

Fe/Cu

5

Fe/Pb
			   	

rEmh 12'3'7

²² fmÜß §is myla .kak' m<uq §ishg hlv weKhla muKla oukak' ue.akSishï" 

iskala" fldm¾ yd f,â f,day má b;sß hlv weK y;r iuÕ má ;Èka 

iam¾Y jk mßÈ ;nkak' tajd b;sß fmá% §is y;rg oukak' bkamiq weK 

iïmQ¾Kfhka jefik mßÈ fmá% §is myg u WKqiqï fc,s udOHh oukak' 

tajd isis,a ùug ;nd mehlska muK ksÍlaIK lrkak' ksÍlaIK igyka 

lrkak'

³³ msfkda,ama;,Ska o¾Ylh" OH- whk we;s úg frdai meyehg yef¾'

³³ Fe2+ whk" fmdgEishï fmÍihkhsâ iuÕ ks,a meyehla fohs'

by; 2 yd 3 fmÜß §isj, hlv weK jgd frdai meyeh ksÍlaIKh fõ' tkï hlv 

weKh wi, OH- whk iE§ we;' ks,a meyeh we;s fkdùfuka fmfkkafka Fe2+ 

whk iE§ fkdue;s njhs'  2 yd 3 fmÜß §isj, we;af;a hlvj,g jvd il%%sh;dj 

jeä ue.akSishï yd iskala iïnkaO l< hlv weK fõ' tkï hlv weK wi, isÿ 

ù we;af;a lef;dav m%;sl%shdjhs'
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2H2O (l) + O2 (g) + 4e  4OH- (aq)
 
  

fuys § wefkdavh f,i il%sh;dj jeä ue.akSishï yd iskala f,day l%shd lrhs' tys 

§ TlaislrKh isÿ fõ'

Mg (s)     Mg2+ (aq)  +  2e  

     Zn (s)    Zn2+ (aq)  + 2e

iEfok Mg2+ whk iy Zn2+  whk" udOHfha we;s fmdgEishï f*Íihkhsâ iu. 

j¾Khla we;s fkd lrhs'

4 yd 5 fmá% §isj, hlv weK jgd ks,a mdgla we;s ùfuka fmkS hkafka Fe2+ whk 

iE§ we;s njhs' tkï tAjdfha we;s hlv weK úLdokh ù we;s njhs' tys§ hlv 

wefkdavh f,i l%shdlrñka my; wdldrhg TlaislrKh fõ' 

Fe (s)   Fe2+ (aq) + 2e 

fldm¾ iy f,â il%sh;d fY%aKsfha hlvj,g jvd my<ska msysgd we;' tjeks 

f,dayhlg hlv iïnkaO j we;s úg hlv u, nef`oa' fldm¾ iy f,â f,day má 

jgd frdai mdg ùfuka fmkS hkafka tajd wi, OH-  whk iE§ we;s njhs' tkï 

fldm¾ iy f,â wi, § my; ±lafjk lef;dav m%;sl%shdj isÿ fõ' 

2H2O (l) + O2 (g) + 4e  4 OH- (aq) 

by; ksÍlaIKj,g wkqj hlv" úLdokfhka wdrlaId lsÍug" il%sh;d fY%aKsfha 

hlvj,g jvd  by<ska msysgk f,dayhla iïnkaO lr ;eìh yels nj Tng meyeÈ,s 

jkq we;' túg hlv lef;davh f,i l%shdlrñka úLdokfhka wdrlaId fõ'

hlv" úoHq;a - ridhksl fldaIhl lef;davh njg m;a lsÍu lef;daãh wdrlaIK 

l%uh fyj;a lem lsÍfï wdrlaIK l%uh (Sacrificial Protection) f,i ye`Èkafõ' 

lef;daãh wdrlaIK l%uh Ndú; jk wjia:d

²² hlv NdKav jgd iskala wdf,am lsÍu ^.e,ajkhsia lsÍu& ¡ nd,aÈ" lgqlïì" 

fiú,s ;yvq" GI mhsmam

²² uqyqfoa hd;%d lrk keõj, n|g ue.akSishï yd iskala f,day len,s mEiaiSu 

^jßka jr ue.akSishï yd iskala len,s w¨;ska iú l< hq;= h'&
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idrdxYh

²	 ridhksl Yla;sh" úoHq;a Yla;sh njg mßj¾;kh lsÍug úoHq;a ¡ ridhksl 

fldaI Ndú; lrkq ,efí'

²	 fjkia f,day l+re folla tlsfklg ikakdhl lïì u.ska iïnkaO lr 

wï, ødjKhl .s,aùfuka ir, fldaIhla idÞ .; yels h'

²	 ir, úoHq;a ¡ ridhksl fldaIhl jvd il%Sh f,dayh wefkdavh f,io" 

il%sh;dj wvq f,dayh lef;davh f,i o l%shd lrhs'

²	 wefkdavfha § TlaislrK w¾O m%;sl%shdjla isÿ jk w;r" lef;davfha§ 

TlaisyrK w¾O m%;sl%shdjla isÿ fõ'

²	 úoHq;a ridhksl fldaIhl wefkdavh RK w.%h jk w;r lef;davh Ok 

w.%h fõ'

²	 bf,lafg%dak Odrdj" lïìh Tiafia wefkdavfha isg lef;davh fj; .uka 

lrhs'

²	 iïu; Odrdj" Ok w.%fha ̂ lef;davfha& isg RK w.%h ̂ wefkdavh fj;& fj; 

.uka lrk f,i ie,fla'

²	 úoHq;h ikakhkh lrk ødjKhla$øjhla Tiafia úoHq;a Odrdjla heùfuka 

mÞ¾:j, ridhksl úm¾hdi we;s lsÍu úoHq;a ¡ úÉfþokh kï fõ'

²	 fuys § ndysr úoHq;a iemhqula" ldnka fyda f,day bf,lafg%dav follg 

iïnkaO lr tu bf,lafg%dav ødjKfha .s,aùfuka ødjKh$øjH yryd úoHq;h 

hjkq ,efí'

²	 úoHq;h .uka lrk øjh$ødjKh úoHq;a úÉfþoh f,i ye¢kafõ' úoHq;h 

ikakhkh lsÍu ioyd úoHq;a úÉfþoHh ;=< p,kh úh yels whk ;sìh 

hq;= h'

²	 úoHq;a ¡ úÉfþok fldaIfha Ok w.%h wefkdavh f,i l%shdlrk neúka" Ok 

w.%h wi, TlaislrK w¾O m%;sl%shdjla isÿ fõ'

²	 bf,lafg%dav wi, iEfok M, u.ska" úúO m%fhdackj;a ksIamdok isÿ lsÍu" 

úoHq;a ¡ úÉfþokfha ld¾ñl Ndú;hls'

²	 ld¾ñlj fidaähï f,dayh ,nd.kafka ú,Sk fidaähï 

laf,darhsâ úoHq;a ¡ úÉfþokh lsÍfuks' tys § ,efnk w;=re M, jk 

yhsârcka yd laf,daÍka jdhq o fjk;a m%fhackj;a lghq;= ioyd Ndú; fõ'

²	 f,dayhla jdhqf.da,hg yd f;;ukhg ksrdjrKh ùfuka tys mDIaGh 

ridhksl j úm¾hdihg ,laùu f,day úLdokh kï fõ'

²	 hlv yd jdfka by; wdldrhg úLdokhg ,laùu iqúfYaISj u, ne£u f,i 

ye¢kafõ'

²	 hlv u, ne£u ioyd Tlaiscka jdhqj yd f;;ukh w;HjYH fõ'

²	 hlv úLdokh ùu úoHq;a ¡ ridhksl l%shdj,shls'

²	 fuu l%shdj,sfha wefkdav m%;sl%shdj 

	 Fe (s)  Fe2+ (aq) + 2e fõ' 
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²² lef;dav m%;sl%shdj 

2 H2O (l) + O2 (g) + 4 e  4 OH- (aq) fõ'

²	 iïmq¾K úLdok m%;sl%shdj by; wefkdav yd lef;dav m%;sl%shd u.ska ,nd .; 

yels h'

	 2 H2O (l) + O2 (g) + 2 Fe  2 Fe (OH)2 (s) 
²² Fe(OH)2 ;jÿrg;a TlaislrKh ùfuka ic, f*ßla Tlaihsâ 

(Fe2O3.H2O) fyj;a u,lv we;s fõ'

²	 wï, iy fidaähï laf,darhsâ jeks ,jK u, ne£fï fõ.h jeä lrhs'

²	 Niau" u, ne£fï fõ.h wvq lrhs'

²	 u, ne£ug w;HjYH idOl jk Tlaiscka yd f;;ukh iuÕ fkd.efgk 

mßÈ hlv ;nd .ekSfuka u, ne£u j<lajd .; yels h'

²	 fï ioyd wdrlaIl mg,hla f,i ;Ska;" .%Sia fyda áka f,dayh hlv u; 

wdf,am l< yels h'

²	 hlvj,g jvd il%sh f,dayhla" hlvj,g iïnkaO j we;s úg il%sh f,dayh 

wefkdavh f,i o" hlv lef;davh f,io l%shdlrk ksid u, ne£u j<lS' 

fuu l%uh" lemlsÍfï wdrlaIK l%uh kï fõ'

²	 hlv .e,ajkhsia lsÍu" lem lsÍfï wdrlaIK l%uh ioyd ksoiqkls'

wNHdih   

1' iskala iy hlv f,day ;yvq folla yd ;kql i,a*shqßla wï,h Ndú; lr 	

   idÞ we;s fldaIhla i,lkak' tA iïnkaOfhka i;H m%ldYkh jkafka 		

   ñka 	l=ula o@ 

	 1' fldaIfha iïu; Odrdj" lïìh Tiafia iskalaj, isg hlv fj; 		

  	   .uka lrhs' 

	 2' hlv bf,lafg%davh wi,ska jdhq nqnq¿ msg fõ'

	 3' hlv bf,lafg%davh laIh fõ'

	 4' hlv bf,lafg%davh fldaIfha RK w.%h fõ'

2'  hlv yd fldm¾ bf,lafg%dav" ;kql i,a*shqßla wï,fha .s,ajd" idÞ we;s 	

   fldaIh i,lkak' tu fldaIfha wefkdav m%;sl%shdj jkafka ñka l=ula o@

	 1. Cu (s)  Cu2+ (aq) + 2 e
	 2. Fe2+ (aq) + 2 e  Fe (s)
	 3. Fe (s)   Fe2+ (aq) + 2 e
	 4. 2 H+ (aq) + 2 e  H2 (g)
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3' hlv úLdokhg w;HjYH idOlhla jkafka ñka l=ula o@

	 1' c,h		 2' jdhqf.da,Sh ldnka vfhdlaihsâ jdhqj

	 3' wï,		 4' Niau

4' hlv úLdokh fõ.j;a lsÍug fya;= jk idOlhla jkafka ñka l=ula o@

	 1' jdhqf.da,Sh c,jdIam

	 2' jdhqf.da,Sh ldnka vfhdalaihsâ jdhqj

	 3' yqkq Èhr

	 4' .%Sia 

5' úLdokhg ,la jkafka ñka l=uk n÷kaj, we;s hlv weK o@

Fe / Cu Fe / Zn Fe / Sn Fe / Mg

A  B C D

	 1' A, B  n÷kaj, we;s weK	 2' B, C  n÷kaj, we;s weK

	 3' A, C  n÷kaj, we;s weK	 4' B, D  n÷kaj, we;s weK

6'  my; m%ldY w;=ßka wi;H m%ldYh f;darkak'

	 1' hlv yekaol" úkdlsß ;ejreKq m%foaYh jeämqr u, ne£ ;sì‚'

	 2' .e,ajkhsia l< hlv lïì" wdf,amh iSreKq úg iS>%fhka u, nef|a'

	 3' áka wdf,am l< n÷kla" wdf,amh iSreKq úg iS>%fhka u, nef|a'

	 4' hlv u; ue.akSishï wdf,am lsÍfuka hlv u, ne£fuka j<lajd 	

	    .; yels h'

7' ldnka bf,lafg%dav fhdÞ c,Sh fidaähï laf,darhsâ ødjKhla úoHq;a ¡ úÉfþokh 

lsÍu i,lkak' fuu ridhksl l%shdj,sfha §

	 1' Ok w.%h wi,ska yhsârcka jdhqj msg fõ' 

	 2' ødjKh ;=< fidaähï yhsfv%dlaihsâ iEfoa'

	 3' lef;davh wi,ska laf,daÍka jdhqj msgfõ'	      4' wefkdavh Èh fõ'

8' ldnka bf,lafg%dav fhdÞ fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokh lsÍfï §"

	 1' lef;davh u; ;U ;ekam;a fõ'	 2' wefkdavh u; ;U ;ekam;a fõ'

	 3' RK bf,lafg%davh wi,ska Tlaiscka jdhq nqnq¿ iEfoa'

	 4' ødjKfha ks,a mdg fkdfjkia j mj;S'

9' my; øjH w;ßka úoHq;a úÉfþokhla fkdjkafka l=uk øjHh o@

	 1' c,Sh fidaähï yhsfv%dlaihsâ	 2' wdï,slD; c,h   

	 3' >k fidaähï laf,darhsâ		  4' c,Sh fidaähï laf,darhsâ

10' ldnka bf,lafg%dav fhdÞ w,amdï,s; c,h úoHq;a ¡ úÉfþokfha §"

	 1' wefkdavh wi,ska yhsârcka jdhqj msgfõ'	

	 2' lef;davh wi,ska Tlaiscka jdhqj msgfõ'

	 3' wefkdavh wi, § yhsâfrdlaihsâ whk TlaislrKh fõ'	

	 4' wefkdavh Èh fõ'	
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11' úoHq;a ¡ úÉfþokh ld¾ñl jYfhka Ndú; jk wjia:djla fkdjkafka ñka	

    l=ula o@

	 1' hlv yekaola u; ksl,a wdf,am lsÍu

	 2' we¨ñkshï f,dayh ksiaidrKh lsÍu

	 3' hlv weK .e,ajkhsia lsÍu

	 4' ú,Sk fidaähï laf,darhsâ uÕska fidaähï ksiaidrKh lsÍu

rpkd m%Yak

1' my; oelafjk ridhksl l%shdj,s ioyd ;=,s; w¾O iólrK ,shkak' Tn 	

   ,shk w¾O m%;sl%shd TlaislrKhla o TlaisyrKhla o hkak i|yka lrkak'

	 i'  Mg f,dayh" Mg2+ whk njg m;aùu

	 ii' Al f,dayh" Al3+ whk njg m;aùu

	 iii' Na f,dayh" Na+ whk njg m;aùu

	 iv' H+ whkj,ska H2
 jdhqj iE§u

2' iskala f,dayh yd f,â f,dayh bf,lafg%dav f,i fhdÞ .ksñka idÞ we;s my;  

±lafjk úoHq;a ¡ ridhksl fldaIh i,lkak'

;kql i,a*shqrsla 

  wï,h

i' fuys wefkdavh yd lef;davh kï 

lrkak'

ii' fuys Ok w.%h iy RK w.%h  kï 

lrkak'

iii' fuys wefkdav iy lef;dav m%;sl%shd 

,shkak'

iv' TlaislrKh jk yd TlaisyrKh   	

					          jk bf,lafg%dav m%;sl%shd kï lrkak'

v' iuia; fldaI m%;sl%shdj ,shkak'

vi' bf,lafg%dav wi, ksÍlaIKh l< yels fjkialï ,shkak'



 ridhk úoHdj  ridhk úoHdj

113

fkdñ,fha fnodyeÍu i|yd h112 fkdñ,fha fnodyeÍu i|yd h113

úoHq;a ridhkh

mdßNdIsl jpk ud,dj
Electrolysis-úoHq;a úÉfþokh

Electrolyte-úoHq;a úÉfþoHh

Nonelectrolyte-úoHq;a wúÉfþoHh

Electrolytic cell-úoHq;a úÉfþok fldaIh

Spontaneous-iajhxisoaO

Activity series-il%sh;d fY%a‚h

Bleaching-úrxckh

Electroplating-úoHq;a f,daydf,amkh

Anode-wefkdavh

Cathode-lef;davh

Electrochemical cell-úoHq;a ridhksl fldaIh

Electrode-bf,lafg%dav

Half reactions-w¾O m%;sl%shd

Flow of electrons-bf,lafg%dak Odrdj

Conventional current-iïu; Odrdj

Galvanometer-.e,ajfkdaógrh

Oxidation-TlaislrKh

Reduction-TlaisyrKh

Negative terminal-RK w.%h

Positive terminal-Ok w.%h

Oxidation half reaction-TlaislrK w¾O m%;sl%shdj

Reduction half reaction-TlaisyrK w¾O m%;sl%shdj

Anodic reaction-wefkdav m%;sl%shdj

Cathodic reaction-lef;dav m%;sl%shdj

Cell reaction-fldaI m%;sl%shdj

Corrossion of metals corrosion-f,day úLdokh

Rusting-u, ne`oSu

Bimetallic effect-oaúf,day wdprKh

Sacrificial protection-lem lsÍfï wdrlaIK l%uh

Cathodic protection-lef;daãh wdrlaIK l%uh


