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13 jk ldKavfha keUqre;d

fndafrdaka f,daydf,dayhla jk w;r fndafrdaka ixfhda. fndfydauhla iyixhqc fõ' flfia fj;;a" we¨ñkshï

hkq WNh.=Ks ,CIK iys; f,dayhls' .e,shï" bkaähï yd ;e,shï f,day fõ' 13 jk ldKAvfha m<uq

idudðlhd jk B tys l=vd mrudKql wrh fya;=fjka wfkla idudðlhkaf.ka fjkia fõ' fndafrdaka

14 jk ldKavfha Si iuÕ m%n, úl¾K iïnkaO;djla fmkajhs' 13 jk ldKavfha ish¨ uQ,øjH

+3 TlaislrK wjia:dj fmkakqï lrhs' 13 jk ldKavfha uQ,øjHj, .=K j.=j my; oelafõ'

13 jk ldKavfha uQ,øjHj, .=K

13 jk ldKavfha uQ,øjH

p - f.dkqfõ uQ,øjH

we¨ñkshï

mDÓú lfndf,ys ;=kajekshg iq,n u uQ,øjHh we¨ñkshï fõ' we¨ñkshïj, ksrdjrKh ù mj;sk

mDIaGh u; Al
2
O

3
ia;rhla ksmofõ' fï ia;rh u.ska we¨ñkshï ;jÿrg;a Tlaiscka iuÕ m%;sl%shd ùu

flfrys m%;sfrdaOhla we;s lrkq ,nhs' jd;h iuÕ m%;sl%shd fkdlrk uQ,øjHhla f,i we¨ñkshï

ye|skaúh yels h'

we¨ñkshïj, m%;sl%shd

Tlaiscka yd ye,cka iu. we¨ñkshï m%;sls%hd lrhs' N
2
iu. o th m%;sl%shd lrhs'

Tlaiscka iu`. (O
2
) : 4Al + O

2
2Al

2
O

3

ye,cka iu`. (X
2
)   : 2Al + 3X

2
2AlX

3

khsg%cka iu`. (N
2
) : 2Al + N

2
2AlN

m<uq yd fojk ldKAvj, uQ,øjHj,g idfmaCIj we¨ñkshï m%;sl%shdYS,s núka wvq h' fnß,shï f,iska

u we¨ñkshï o wï, yd Niau hk foj¾.h iuÕ u m%;sl%shd lrhs'
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we¨ñkshï wï, yd Niau iu. isÿ lrk m%;sl%shd i|yd WodyrK my; ±lafõ'

2Al
(s)

 + 6HCl
(aq) 

2AlCl
3(aq)

 + 3H
2(g)

2Al
(s)

 + 2OH
–
(aq)

+ 6H
2
O

(l)
 2[Al(OH)

4
]
–
(aq)

 + 3H
2(g)

we¨ñkshï whk c,Sh ødjKj, § fylaid we¨ñkshï whk f,i mj;S hehs wfmaCId flf¾' flfia

fj;;a my; mßÈ Al3+ whk c,úÉfþokh ù [Al(OH
2
)
5
(OH)]2+ ̂ fmkagdwelajdyhsfv%dlaihsfvd we¨ñkshï

whk& ksmojd wk;=rej [Al(OH
2
)
4
(OH)

2
]+ ̂ fgÜrdwelajdyhsfv%dlaihsfvd we¨ñkshï whk& ksmojhs'

[Al(OH
2
)

6
]3+

(aq) 
+ H

2
O

(l) 
[Al(OH

2
)

5
(OH)]2+

(aq) 
+ H

3
O+

(aq)

[Al(OH
2
)

5
(OH)]2+

(aq) 
+ H

2
O

(l) 
[ Al(OH

2
)

4
(OH)

2
]+

(aq) 
+ H

3
O+

(aq)

we¨ñkshï whkj,g OH
-
 whk wdl,kh ùfuka m<uqj iqÿ meye;s fc,ákSuh wjlafIamhla jk

we¨ñkshï yhsfv%dlaihsâ ksmojhs' w;sßla; OH- whk iu. wjlafIams; we¨ñkshï yhsfv%dlaihsâ"

fgÜrdyhsfv%dlaihsfvd we¨ñfkaÜ ixlS¾K whk njg m;a fõ'

Al3+

(aq)
 + 3OH

–
(aq) 

 Al(OH)
3(s)

^iqÿ meye;s fc,ákSuh wjlafIamh&

Al(OH)
3(s) 

+ OH
–
(aq) 

[Al(OH)
4
]
–
(aq)

fyda AlO
–
2(aq) 

+ 2H
2
O

(l)

13 jk ldKavfha uQ,øjH i;= ns2np1 bf,lafg%dksl úkHdih fya;=fjka tajdg iyixhqc nkaOk ;=kla

idoñka bf,lafg%dak yhla ish ixhqc;d ljpfha mj;ajd .; yels h' tys m%;sM,hla f,i 13 jk

ldKAvfha fndfyda iyixhqc ixfhda. i;=j we;af;a wiïmQ¾K bf,lafg%dak wIAglhls' ta wkqj tajdg

bf,lafg%dak odhlhl=f.ka bf,lafg%dak hq.,hla ,nd .kakd ¨úia wï,hla f,i l%shd lsÍug yels h'

wiïmq¾K bf,lafg%dak wIagl iys; fï ixfhda. bf,lafg%dak W!k ixfhda. f,i y÷kajkq ,nhs' B yd Al

hk foj¾.h u idok wiïmQ¾K wIAgl iys; ixfhda. jdhq wjia:dfõ § wIagl kshuh imqrd,kq msKsi

oaúwjhúl idokq ,efí'

jdhquh Al
2
Cl

6
ys jHQyh



3

w'fmd'i ^Wiia fm<& ridhk úoHdj - 6 tallh

pß; Èidkdhl  - Chemistry

B. Sc. Engineering (Hon's)

2022  Theory

14 jk ldKavfha uQ,øjH

14 jk ldKavfha keUqre;d

iyixhqc nkaOk cd, jHQyhla ;ekSu fya;=fjka 14 jk ldKavfha m<uq uQ,øjH ;=k i;=j by< øjdxl

mj;’' ldnka wf,dayhla jk w;r" is,slka yd c¾fïkshï f,daydf,day fõ' ldKAvfha wjika uQ,øjH

fol jk áka yd f,â f,day fõ'

.,a w`.=re" fndrf;,a" le,aihsÜ (CaCO
3
), jdhqf.da,Sh CO

2
, ue.akihsÜ (MgCO

3
) yd fvd,uhsÜ

(CaCO
3
·MgCO

3
) hkq iajdNdúlj ldnka yuq jk m%Nj fõ' ñksrka" Èhuka;s yd mq,Íka hkq ldnkaj,

nyqrEmS wdldrhka h' mq,Íka uE; § fidhd .;a w;r jvd;a iqm;< mq,Íka wdldrh C
60

, fyj;a

nlañksiag¾ *qq,Íka ^fyda nlS fnda,a& fõ' ldnka Ôjfha moku jk w;r ldnksl ridhkfha § jeo.;a u

uQ,øjHhhs' is,slka yd c¾fïkshï w¾O ikakdhl l¾udka;fha § m%Odk jYfhka Ndú; flf¾' Bg

wu;rj" wldnksl nyq wjhúl l¾udka;fha § is,slka úYd, jYfhka Ndú; fõ'

14 jk ldKavfha uQ,øjHj, .=K my; ±lafõ'

14 jk ldKAvfha uQ,øjHj, .=K

Èhuka;s yd ñksrka

Èhuka;s yd ñksrka iu mrudKql ^tl u j¾.fha mrudKq& ±,sia jHQyj,ska iukaú; fõ' Èhuka;s (sp3

uqyqï ldnka" p;=ia;,Sh& i;= jkafka >kdldr iaMál jHQyhls' ñksrka (sp2 uqyqï ldnka" ;,Sh ;%sfldaKdldr&

iukaú; jkafka wÜá .eiqKqq oaúudk ldnka ia;rj,sks' uqyqïlrKfha fjki fya;=fjka ñksrkaj,

^ldnka - ldnka nkaOk È. Èhuka;sj, ldnka ldnka nkaOk È.g jvd wvq h ^Èhuka;s 154 pm iy

ñksrka 141 pm&' fï iaMálrEmS ±,sia jHQy ±ä jk w;r Èhuka;sj, ±,sia jHQyh jvd;a u Yla;su;a

jHQyh fõ' úia:dk.; p bf,lafg%dak fya;=fjka ñksrka úoHq;a ikakdhlhla fuka u ;dm ikakdhlhla o

fõ' ñksrkays ia;r w;r wka;¾ l%shd ÿ¾j, jk w;r" fï ksid ñksrka fyd| ,sysis øjHhla njg m;aj

we;'
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ñksrkays p nkaOk úia:dk.; ùu

mq,Íka hkq ldnkaj, fjk;a nyqrEms wdldrhls' mq,Íkaj, ldnka mrudKq f.da,dldrj tlsfklg iïnkaO

ù mj;S' ñksrka" Èhuka;s yd mq,Íka (C
60

) jHQy ±lafõ'

(a) ñksrka" (b) Èhuka;s yd (c) mq,Íka (C
60

)ys jdhqj

ldnka fudfkdlaihsâ yd ldnka vfhdlaihsâ

ldnka fudfkdlaihsâ hkq wj¾K" .kaOhlska f;dr" b;d úI jdhqjls' ldnka fudfkdlaihsâys" CO

nkaOk È." o¾YSh C=O nkaOk È.g jvd wvq h' ñka woyia jkafka ldnka fudfkdlaihsâys C yd O

w;r nkaOkh o¾YSh C = O nkaOkhla fkdjk njhs' tys C yd O mrudKq fol w;r ;s%;aj nkaOk

iajrEmhla we;' CO ys ̈ úia jHQyh ±lafõ'

4'5 rEmh CO ys ¨úia jHQyh

hlv ksIamdokfha § ldnka fudfkdlaihsâ Tlaisydrlhla f,i iq,Nj Ndú; flf¾' C mrudKqj u;

mj;sk tlir bf,lafg%dak hq., fya;=fjka fndfyda W;afm%arl m%;sl%shd i|yd ,s.khla f,iska lghq;=

lrñka CO jeo.;a fufyhla bgq lrhs'

sp2 uqyqïlrKh      úia:dk.; p ldlaIsl
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,kavka n, fya;=fjka my< WIaK;ajj, § fyda wêl mSvkj, § ldnka vfhdlaihsâ >kSNjkh fõ'

idudkH jdhqf.da,Sh mSvkfha § CO
2
 ̂ úh<s whsia& W!¾Ojmd;kh fjñka ldnka vfhdlaihsâ jdhqj idohs'

wdydr l¾udka;fha § ysudhk ldrlhla f,i;a lD;s%u jeis we;s lsÍug;a th iq,nj fhdod .efka'

CO
2 
ys ̈ úia jHQyh

ldnkaj, Tlafid wï,

ldnka idok Tlafid wï,h jkafka ldfndksla wï,h (H
2
CO

3
) f,iska ye|skafjk ÿn, wï,hhs' ldfndksla

wï,fha nkaOk jHQyh rEmh 4'7 ys ±lafõ' mSvkhla hgf;a CO
2 
jdhqj c,fha Èh lr ldfndksla wï,h

ksmoúh yels h'

CO
2(aq)

 + H
2
O

(l) 
 H

2
CO

3(aq)

H
2
CO

3(aq) 
+ H

2
O

(l)
 HCO

3
-
(aq)

 + H
3
O+

(aq)

HCO
3
-
(aq) 

+ H
2
O

(l)
 CO

3
2-

(aq)
 + H

3
O+

(aq)

H
2
CO

3 
ys nkaOk jHQyh

Tlaiscka mrudKqj,g Rcqj u ne÷Kq H mrudKq fm%dafgdak f,i uqod yßñka ldfndksla wï,hg wdï,sl

,CIK fmkakqï l< yels h'

Niau iuÕ m%;sl%shd lr ldnfkaÜ whk ksmojñka ldnka vfhdlaihsâ ish wdï,sl ,CIK fmkakqï

lrhs' tf,i ksmojQ 1 yd 2 ldKavj, ldnfkag jeämqr CO
2
 yuqfõ yhsv%cka ldnfkag idohs'

CO
2(g) 

+ 2NaOH
(aq)

 Na
2
CO

3(aq)
+ H

2
O

(l)

Na
2
CO

3(aq)
 + jeämqr CO

2(g) 
+ H

2
O

(l) 
 2NaHCO

3(aq)
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15 - ldKAvfha uQ,øjH

15 jk ldKAvfha keUqre;d

15 jk ldKavfha m<uqjk uQ,øjHh jk khsg%cka fï ldKAvfha wfkl=;a uQ,øjHj,ska fjkia jQ ,CIK

olajhs' 15 jk ldKavfha uQ,øjHj, f,dayl .=K ldKAvh Tiafia my<g h;a u jeä fõ' khsg%cka yd

fmdia*ria wf,day jk w;r -3 isg +5 olajd TlaislrK wjia:d fmkajhs' khsg%ckaj,g Tlaiscka yd

*af,daßka iu. +5 TlaislrK wjia:dj <`.d lr .; yels h' m%n, ;%s;aj nkaOkh (942 kJ mol-1)

fya;=fjka vhskhsg%cka (N
2
), idudkH ;;a;aj hgf;a úYd, jYfhka ia:dhs ^ksIal%sh& fõ' khsg%cka yer

fiiq uQ,øjH ish,a, >k wjia:dfõ mj;S' by< úoHq;a RK;dj" l=vd mrudKql wrh iy d ldCIsl ke;s

ùu fya;=fjka khsg%cka wfkla uQ,øjHj,ska fjkia fõ'

15 jk ldKavfha uQ,øjHj, .=K

khsg%ckaj, ridhkh

jdhqf.da,Sh mSvkh hgf;a khsg%cka ^;dmdxlh -195.8 °C) w,am jYfhka c,fha ødjH jk uq;a mSvkh

iu. ødjH;dj úYd, jYfhka jeä fõ' khsg%ckays nyqrEms wdldr fkdmj;S' vhskhsg%cka m%;sl%shd

lsysmhla muKla isÿ lrk w;r" tajdfhka tlla my; § we;'

3Mg
(s)

 + N
2(g) 

Mg
3
N

2(s)

khsg%cka ksIalS%h jdhqjla jk ksid tys m%;sl%shd isÿ jkafka m%n, ;;a;aj hgf;a § h' ksoiqkla f,i úoHq;a

pdmhla uÕska iemfhk ndysr Yla;sh hgf;a khsg%cka jdhqj Tlaiscka iuÕ m%;sl%shd lrhs' wl=Kq

.eiSfï § fï m%;sl%shdj iajdNdúlj isÿ fõ'

N
2(g)

 + 2O
2(g)

2NO
2(g)
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khsg%cka -3 isg +5 olajd TlaislrK wjia:d fmkakqï lrhs' fï TlaislrK wjia:d olajk ixfhda. j.=j

my; ±lafõ'

khsg%ckaj, TlaislrK wjia:d
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khsg%ckaj, Tlafid wï,

idudkH jdhqf.da, ;;a;ajh hgf;a wia:dhs khsg%ia wï,h ÿ¾j, wï,hls' rEmh 4.8 ys khsg%ia wï,fha

nkaOk jHQyh ±lafõ'

khsg%ia wï,fha nkaOk jHQyh

khsá%la wï,h yd wj¾K jdhqjla jk khsg%cka fudfkdlaihsâ ksmojñka khsg%ia wï,hg oaúOdlrKhg

,la úh yels h'

3HNO
2(aq)

HNO
3(aq) 

+ 2NO
(g) 

+ H
2
O

(l)

Tlaiscka iuÕ khsg%cka fudfkdlaihsâ jdhqj jeäÿrg;a m%;sl%shd lr" r;=-ÿUqre meye;s jdhqjla jk

khsg%cka vfhdlaihsâ ksmojhs'

2NO
(g) 

+ O
2(g) 

2NO
2(g)

khsá%la wï,h ^rEmh 4.9& hkq Wmøjldß ff;,uh øjhls' fï wï,h m%n, Tlaisldrlhla jk w;r"

m%n, ridhksl m%;sl%shdj,g n÷ka fõ'

khsá%la wï,fha nkaOk jHQyh

wdf,dal - fm%aß; úfhdackh fya;=fjka khsá%la wï,h Tlaiscka yd khsg%cka vfhdlaihsâ ksmojhs'

4HNO
3(aq)

4NO
2(g) 

+ O
2(g)

 + 2H
2
O

(l)

fï m%;sl%shdj fya;=fjka ridhkd.drh ;=< idkaø khsá%laa wï,h .nvd lrkq ,nkafka ÿUqre meye;s

fnda;,a ;=<hs'



9

w'fmd'i ^Wiia fm<& ridhk úoHdj - 6 tallh

pß; Èidkdhl  - Chemistry

B. Sc. Engineering (Hon's)

2022  Theory

khsá%laa wï,fha Tlaisldrl m%;sl%shd

;kql khsá%la wï,h f,day iuÕ m%;sl%shd lr f,day khsfÜ%g yd yhsv%cka jdhqj ksmojhs' fï m%;sl%shdj,§

yhsv%ckaj,g idfmaCIj khsá%la wï,h Tlaisldrlhla f,i lghq;= lrhs' ue.akSishï yd fldm¾ iuÕ

idkaø khsá%la wï,h m%;sls%hd l< úg th khsg%ckaj,g idfmaCIj Tlaisldrlhla f,i l%shd lrhs'

Mg
(s)

 + ;kql 2HNO
3(aq) 

 Mg(NO
3
)

2(aq)
 + H

2(g)

Mg
(s) 

+ idkaø 4HNO
3(l)

Mg(NO
3
)

2(aq) 
+ 2NO

2(g)
 + 2H

2
O

(l)

3Cu
(s)

 + ;kql 8HNO
3(aq)

3Cu(NO
3
)

2(aq)
 + 2NO

(g)
 + 4H

2
O

(l)

Cu
(s)

 + idkaø  4HNO
3(l) 

Cu(NO
3
)

2(aq) 
+ 2NO

2(g) 
+ 2H

2
O

(l)

ldnka yd i,a*¾ jeks wf,day iuÕ khsá%la wï,h Tlaisldrlhla f,i l%shd lrk m%;sl%shd my;

±lafõ'

C
(s)

 + ;kql 4HNO
3(l) 

CO
2(g) 

+ 4NO
2(g) 

+ 2H
2
O

(l)

S
(s) 

+ idkaø  6HNO
3(l)

H
2
SO

4(l) 
+ 6NO

2(g)
 + 2H

2
O

(l)

wefudakshd yd wefudakSh ,jK

wefudakshd ,dCIKsl m%n, .kaOhlska hq;a wj¾K jdhqjls' myiqfjka c,fha ødjH jdhqjla jk wefudakshd

Ndiañl fõ'

NH
3(g) 

+ H
2
O

(l)
 NH

4
OH

(aq)

wefudakshï yhsfv%dlaihsâ ÿn, Niauhla jk w;r" wefudakshï whk iy yhsfv%dlaihsâ ksmojñka

Nd.sl jYfhka ú>gkh fõ'

NH
4
OH

(aq) 
 NH

4
+

(aq) 
+ OH

–

(aq)

fjk;a ´kE u Niauhla fuka u wefudakshï yhsfv%dlaihsâ o ;kql wï, iuÕ m%;sl%shd lr c,Sh ,jK

idohs'

2NH
4
OH

(aq) 
+ dil. H

2
SO

4(aq) 
(NH

4
)

2
SO

4(aq)
 + 2H

2
O

(l)

wefudakshï whk c,Sh ødjKj, § c,úÉfÊokhg n÷ka fjñka ixhq.aul Niauh jk wefudakshd

ksmojhs'

NH
4
+

(aq)
 + H

2
O

(l)
NH

3(aq)
 + H

3
O+

(l)

ish¨ wefudakshï ,jK CIdr iu. m%;sl%shd lr wefudakshd ksoyia lrhs'

NH
4
Cl

(aq)
 + NaOH

(aq) 
 NaCl

(aq) 
+ NH

3(g) 
+ H

2
O

(l)
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wefudakshdj, m%;sls%hd

laf,daßka iuÕ wefudakshd Tlaisydrlhla f,i l%shd lrk w;r" tl;= lrkq ,nk wefudakshd yd

laf,daÍka m%udK u; ksmofjk M, fjkia fõ' flfia fj;;a" jeämqr laf,daÍka iuÕ c,fha úIîc

kdYlhla f,i Ndú;hg .kq ,nk khsg%cka g%hslaf,darhsâ tla M,hla f,i ksmofõ'

jeämqr 8NH
3(g)

 + 3Cl
2(g)

 N
2(g)

 + 6NH
4
Cl

(aq)

ksmojkq HCl m%;sl%shdjg ,la fkdjQ wefudakshd iu. NH
4
Cl ,nd foa

jeämqr 3Cl
2(g) 

+ NH
3(g)

  3HCl
(g) 

+ NCl
3(l)

khsg%cka g%hslaf,darhsâ hkq iyixhqc laf,darhsvhls' th c,h iu. m%;sl%shd lr wefudakshd yd

yhsfmdlaf,daria wï,h idohs' ̂ yhsfmdlaf,daria wï,h ksmoùfï yelshdj fya;=fjka" khsg%cka g%hslaf,darhsâ

c,fha úIîc kdYlhla jYfhka Ndú; flf¾'&

NCl
3(l) 

+ 4H
2
O

(l) 
 NH

4
OH

(g)
 + 3HOCl

(aq)

jdhquh wefudakshd" yhsv%cka laf,darhsâ iu. m%;sl%shd lsÍfuka iqÿ meye;s ÿudrhla jk wefudakshï

laf,darhsâ ksmofõ' fuh wefudakshd ;yjqre lsÍfï mÍCIdjla f,i fhdod .; yels h'

NH
3(g) 

+ HCl
(g)  

 NH
4
Cl

(s)

CuO yd Cl
2 
 iuÕ wefudakshd ÿn, Tlaisydrlhla jYfhka l%shd lrhs'

3CuO
(s) 

+ 2NH
3(g)

 N
2(g) 

+ 3Cu
(s)

 + 3H
2
O

(g)

2NH
3(g)

 + 3Cl
2(g)

 N
2(g)

 + 6HCl
(g)

úh<s ;;a;ajh hgf;a f,day iuÕ m%;sl%shd lsÍfï § wefudakshd Tlaisydrlhla f,i fuka u wï,hla

f,i o l%shd lrhs'

2Na
(s)

 + 2NH
3(l) 

2NaNH
2(l)

 + H
2(g)

3Mg
(s)

 + 2NH
3(l) 

Mg
3
N

2(l) 
+ 3H

2(g)

wefudakshï ,jKj, ;dm úfhdackh

;dmh yuqfõ iuyr wefudakshï ,jK úfhdackh fjñka wefudakshd jhqj yd wdï,sl jdhq idohs'

(NH
4
)

2
CO

3(s)
2NH

3(g) 
+ CO

2(g)
 + H

2
O

(g)

NH
4
Cl

(s) 
NH

3(g) 
+ HCl

(g)

(NH
4
)

2
SO

4(s) 
NH

3(g)
 + H

2
SO

4(g)
*

* fï m%;sl%shdfõ M, m%;sl%shd ;;a;ajh u; fjkia úh yels h'
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flfia fj;;a" wefudakshï ,jKj, ;sfnk iuyr wekdhkj,g r;a lsÍfï § úúO M, idoñka wefudakshï

whkh TlaislrKh l< yels h'

NH
4
NO

2(s)  
N

2(g)
 + 2H

2
O

(g)

NH
4
NO

3(s)  
 N

2
O

(g) 
+ 2H

2
O

(g)

(NH
4
)

2
Cr

2
O

7(s)  
N

2(g) 
+ Cr

2
O

3(s)
 + 4H

2
O

(g)

wefudakshï ,jK y÷kd .ekSu

NaOH yuqfõ WKqiqï lsÍfï § ish¨ wefudakshï ,jK wefudakshd jdhqj ksmojhs' fï jdhqjg idkaø

yhsv%laf,daßla wï,fhka f;;a l< l+rla fhduq l< úg iqÿ meye;s wefudakshï laf,darhsâ ÿudrh

ksmofõ'

NH
4
+

(aq)
 + OH

–

(aq)  
NH

3(g)
 + H

2
O

(l)

NH
3(g)

 + HCl
(g)  

NH
4
Cl

(s)
 iqÿ meye;s ÿudrh

khsfÜ%gj, m%;sl%shd

khsfÜ%g whk y÷kd .ekSu i|yd whka (II)/ idkaø H
2
SO

4
 yuqfõ khsfÜ%g iu. isÿlrk m%;sl%shdj fhdod

.; yels h' fï mÍCIdj ÿUqre j,fha mÍCIdj kï fõ' mßCIdfõ§ k<h ;=< we;s jk ÿUqre meye;s

[Fe(NO)]2+ j,h u.ska khsfÜ%gj, meje;au ;yjqre fõ'

2NO
3
– 

(aq)
 + 4H

2
SO

4(l)
 + 6Fe2+

(aq) 
6Fee3+

(aq) 
+ 2NO

(g) 
+ 4SO

4
2–

(aq) 
+ 4H

2
O

(l)

Fe2+
(aq)

+ NO
(g)

[Fe(NO)]2+
(aq)

 ÿUqre meyeh

khsfÜ%g Al fyda foajodr ñY% f,dayh (Cu, Zn, Al)/ NaOH iu. wefudakshd ksmojhs'

3NO
3
–
(aq)

 + 8Al
(s) 

+ 5OH–
(aq)

 + 18H
2
O

(l)
3NH

3(g)
 + 8[Al(OH)

4
]–

(aq)
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16 jk ldKavfha uQ,øjH

16 jk ldKavfha keUqre;d

16 jk ldKavfha m%:u uQ,øjHh jk Tlaiscka ldKAvfha wfkl=;a uQ,øjHj,ska fjkia jQ ,CIK olajhs'

ldKavfha my<g h;a u f,dayuh iajNdjh jeä fõ' flfia fj;;a" 16 jk ldKAvfha tlÿ uQ,øjHhla

j;a ienE f,day f,i l%shd fkdlrhs' Tlaiscka yd i,a*¾ hk foj¾.h u wf,day jk w;r" ldKavfha

wfkla uQ,øjH f,dayuh yd wf,dayuh ,CIK fmkakqï lrhs' Tlaiscka muKla jdhqjla f,i mj;sk

w;r ldKavfha wfkla uQ,øjH >k wjia:dfõ mj;S' Tlaiscka yer ldKAvfha wfkl=;a uQ,øjHj,g

-2 isg +6 olajd jQ brÜfÜ ixLHd TlaislrK wjia:d f,i ±laúh yels h' TlaislrK wjia:dj +6 yd

-2 ys ia:dhs;dj ldKavfha my<g h;a u wvq jk w;r +4 TlaislrK wjia:dfõ ia:dhs;dj jeä fõ'

16 jk ldKavfha uQ,øjHj, .=K

16 jk ldKavfha yhsv%hsv

16 jk ldKavfha uQ,øjH yhsv%cka iuÕ ir, yhsv%hsv idohs' fïjd ish,a, iyixhqc yhsv%hsv fõ'

ldKavh Èf.a my<g hk úg yhsv%hsvj, f;dard .;a .=Kj, úp,kh j.=j my; oelafõ'

16 jk ldKavfha yhsv%hsv
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ldKavfha wfkla yhsv%hsvj,g jvd Yla;su;a yhsv%cka nkaOk fya;=fjka" H
2
O widudkH f,i by<

øjdxl yd ;dmdxl fmkajhs' ldKAvfha ish¨ yhsv%hsv w;=ßka úIodhS fkdjkafka c,h muKs'

uOH mrudKqfõ m%udKh úYd, ùu fya;=fjka iyixhqc yhsv%hsvj, nkaOk Èf.ys ksÍCIsl úp,kh

we;s fõ' ta ksid ldKAvfha my<g nkaOk È. jeä fõ'

ldKavh Tiafia my<g uOH mrudKqfõ úoHq;a RK;dj wvq ùfï m%;sM,hla f,i nkaOk bf,lafg%dakj,

mj;akd wvq úl¾IK fya;=fjka ldKAvfha my<g nkaOk fldaKh wvq fõ' H
2
S, H

2
Se yd H

2
Te ys nkaOk

fldaKh 90° g wdikak fõ'

úfYaIfhka yhsv%cka yd ne|Sfï § fndfyda fihska fi,Skshï yd fg,shqßhïj, p ldCIsl mej;Su fï

u.ska fy<s fõ'

Tlaiscka

vhsTlaiscka (O
2
) yd g%hsTlaiscka (´fidaka O

3
) hkqfjka Tlaiscka i;= nyqrEms wdldr folla we;'

vhsTlaiscka hkq wj¾K yd .kaOhlska f;dr c,fha w,am jYfhka ødjH jdhqjls' ´fidaka i;=j lgql

.kaOhla we;' ´fidakays nkaOk fldaKh 111.5° ls' fï nyqrEms wdldr foflys jHQy my; § we;'

 Tlaiscka yd ´fidakays jHQy

fmdgEishï laf,daf¾Üys W;afm%aßl úfhdackh yd yhsv%cka fmfrdlaihsâ Tlaiscka ksmoùu i|yd fhdod

.; yels h'

2KClO
3(s) 2KCl(s)

 + 3O
2(g),

 MnO
2 
fyda Pt yuqfõ r;a lsÍu

2H
2
O

2(aq) 
2H

2
O

(l) 
+ O

2(g)
, MnO

2 
fyda yuqfõ r;a lsÍu

f,day Tlaihsv ksmojñka f,day vhsTlaiscka iu. m%;sl%shd lrhs' ´fidka hkq vhsTlaisckaj,g jvd

m%n, Tlaisldrlhls' ixj¾ê; rgj,a /il c,fha CIqø Ôùka kik úIîc kdYlhla f,i ´fidaka

Ndú; flf¾' laf,daÍka fuka fkdj" úIîc kdYl l%shdj,sfha § ´fidaka lsisÿ ydksodhl w;=reM,hla

ksmojkafka ke;'
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i,a*¾

my; úia;r lr we;s wdldrhg i,a*¾ j¾.SlrKh l< yels h'

i,a*¾ j¾.SlrKh

Tlaiscka fuka fkdj" i,a*¾ ish mrudKq iu. oaú;aj nkaOk idokjdg jvd tal nkaOk idohs' jvd;a u

iq,n nyqrEms wdldrh jkafka a i,a*¾ (a -S
8
) hkqfjka ye|skafjk frdïniSh i,a*¾h' y; fmkajd §

we;s mßÈ th i,a*¾ mrudKq wglska iukaú; pl%Sh wlajla ̂ zigzag) ieliqulska hq;a" Tgqkakl yevfhka

hqla; fõ' 93 °C g jvd by< WIaK;ajhg r;a lsÍfï oS iq,nj yuq jk wfkla nyqrEms wdldrh jk

taldk;s i,a*¾ b i,a*¾ (b-S
8
) njg ish weiqreï wdldrh fjkia lr .kshs' fï wdldr fol tlsfkflys

nyqrEms wdldr fõ'

(a) Tgqkq wdldrh S
8 
(b) frdïniSh i,a*¾ (c) taldk;s i,a*¾

frdïniSh yd taldk;s hk iaMálrEms wdldr Tgqkq yevfha S
8
pl%j,ska iukaú; fõ' fï pl% 95°Cg

my< WIaK;aj, § i,a*¾j, jvd;a u ia:dhs wiaMálrEms i,a*¾ hkq ú,Sk i,a*¾j, iqúld¾h wdldrhhs'

ixjD; odu iys; ú,Sk i,a*¾ laIKslj isis,a lsÍfï § øj i,a*¾ újD; odu iys; ;dm iqúld¾h

i,a*¾ njg mßj¾;kh fõ' ld,h .;fj;a u iqúld¾h i,a*¾ iaMálrEms i,a*¾ njg yef¾' i,a*¾j,

wiaMálrEms wdldrh wd;kH jk kuq;a wia:dhs fõ'
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Tlaiscka wvx.= ixfhda.

c,h iy yhsv%cka fmfrdlaihsâ

my; rEmfha H
2
O yd jdhquh H

2
O

2
jHQyh ±lafõ'

(a) H
2
O jHQyh yd (b) H

2
O

2 
 jHQyh

c,h hkq jeämqr u Ndú; jk ødjlhhs' c,h my; mßÈ whkSlrKh fõ' fuh c,fha iajhx whkSlrKh

f,i yeÈkafõ'

2H
2
O

(l)
 H

3
O+

(aq) 
+ OH

–

(aq)

WNh fm%daál wKqjlg fm%dafgdakhla odhl lsÍu fyda m%;s.%yKh lsÍu isÿ l< yels h' ta ksid thg

wï,hla f,i yd Niauhla f,i yeisßh yels h' fm%dafgdakhla m%;s.%yKh lsÍfï yd uqod yeÍfï

yelshdj we;s neúka c,h WNh fm%daál ixfhda.hla fõ'

H
2
O

(l) 
+ HCl

(aq) 
 H

3
O+

(aq) 
+ Cl

–

(aq)

H
2
O

(l)
 + NH

3(aq)
 NH

4
+

(aq)
 + OH

–

(aq)

yhsv%cka fmfrdlaihsâ

yhsv%cka fmfrdlaihsâ hkq tal;,Sh fkdjk wKqjls' (H
2
O

2
) tl u ;,fha fkdmj;sk OH ldKav

follska H
2
O

2
 wKqj iukaú; w;r" jdhquh wjia:dfõ §  H-O-O nkaOk fldaKh  94.8° jk fldaKsl

yevfhka hqla; fõ' Tlaiscka mrudKQ u; mj;sk tlir hq., w;r úl¾IK wju jk mßÈ ieliqqKq

jHQyh rEmh 4'13 ys ±lafõ' ‘O’ H-O ldKav fol tlsfkl w;r oaú;, fldaKh 111.5° jk fia msysghs'

m%n, yhsv%cka nkaOk fya;=fjka, H
2
O

2
ÿiai%dú øjhla fõ' Tlaisldrlhla fuka u Tlaisydrlhla f,i;a

H
2
O

2 
j,g yeisßh yels h' th Tlaiscka njg TlaislrKh jk w;r" c,h njg TlaisyrKh fõ'

TlaisyrK w¾O m%;sls%hdj(

H
2
O

2(aq)
 + 2H+

(aq) 
+ 2e 2H

2
O

(l)

TlaislrK w¾O m%;sls%hdj(

H
2
O

2(aq)
2H+

(aq) 
+ O

2(g) 
+ 2e

oaúOdlrKh

2H
2
O

2(aq)
O

2(g) 
+ 2H

2
O

(l)
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H
2
O

2
j, m%;sls%hd

H
2
O

2
Tlaisldrlhla f,i(

H
2
O

2(aq) 
+ 2H+

(aq) 
+ :2I

–

(aq)
I

2(aq)
 + 2H

2
O

(l)

H
2
O

2(aq)
 + 2H+

(aq)
 + 2Fe2+

(aq)
2Fee3+

(aq) 
+ 2H

2
O

(l)

H
2
O

2
Tlaisydrlhla f,i"

2MnO
4

–

(aq) 
+ 5H

2
O

2(aq)
 + 6H+

(aq)
2Mn2+

(aq)
 + 5O

2(g)
 + 8H

2
O

(l)

Cr
2
O

7
2-

(aq)
 + 3H

2
O

2(aq)
 + 8H+

(aq) 
 2Cr3+

(aq)
 + 7H

2
O

(l)
 + 3O

2(g)

i,a*¾ wvx.= ixfhda.

yhsv%cka i,a*hsâ

yhsv%cka fmfrdlaihsâ hkq krla jQ ì;a;r .kaOfhka hqla;" wj¾K úIodhs yd wdï,sl jdhqjla fõ'

f,daN i,a*¾ m%n, wï, yd m%;sls%hd lrùfuka H
2
S ksmoúh yels h' ÿn, wdï,sl ødjKhla idoñka th

c,fha Èh fõ'

yhsv%cka i,a*hsâj, m%;sls%hd

H
2
S m%n, Niau yuqfõ wï,hla f,i(

NaOH
(aq) 

+ jeämqr H
2
S

(g) 
NaHS

(s) 
+ H

2
O

(l)

2NaOH
(aq)

 + iSñ; H
2
S

(g) 
Na

2
S

(s) 
+ 2H

2
O

(l)

H
2
S f,day iu. wï,hla f,i fuka u Tlaisldrlhla f,i o m%;sl%shd lrhs(

2Na
(s)

 + jeämqr 2H
2
S

(g) 
2NaHS

(s) 
+ H

2(g)

2Na
(s) 

+ iSñ; H
2
S

(g)
Na

2
S

(s) 
+ H

2(g)

Mg
(s)

 + H
2
S

(g) 
MgS

(s)
 + H

2(g)

H
2
S Tlaisydrlhla f,i(

2KMnO
4(aq)

+3H
2
SO

4(aq)
+5H

2
S

(g)
K

2
SO

4(aq)
+5S

(s)
+2MnSO

4(aq)
+8H

2
O

(l)

K
2
Cr

2
O

7(aq)
+4H

2
SO

4(aq)
+3H

2
S

(g)
K

2
SO

4(aq)
+Cr

2
(SO

4
)
3(aq)

+3S
(s)

+7H
2
O

(l)

2H
2
S

(aq)
 + SO

2(g)
3S

(s)
 + 2H

2
O

(l)

i,a*¾ vfhdlaihsâ

i,a*¾ vfhdlaihsâ wj¾K jdhqjla jk w;r" c,fha ødjH fõ' Tlaisldrlhla yd Tlaisydrlhla f,i

i,a*¾ vfhdlaihsâj,g ls%hd l< yels h'
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i,a*¾ vfhdlaihsâ m%;sls%hd

Tlaisldrlhla f,i(

2Mg
(s)

 + SO
2(g) 

2MgO
(s) 

+ S
(s)

3Mg
(s)

 + SO
2(g)

2MgO
(s) 

+ MgS
(s)

Tlaisydrlhla f,i(

5SO
2(g)

 + 2KMnO
4(aq)

 + 2H
2
O

(l)
K

2
SO

4(aq)
 + 2MnSO

4(aq) 
+ 2H

2
SO

4(aq)

3SO
2(g) 

+ K
2
Cr

2
O

7(aq)
 + H

2
SO

4(aq)
K

2
SO

4(aq) 
+ Cr

2
(SO

4
)

3(aq)
+ H

2
O

(l)

SO
2(g) 

+ 2FeCl
3(aq)

 + 2H
2
O

(l) 
 H

2
SO

4(aq) 
+ 2FeCl

2(aq)
 + 2HCl

(aq)

i,a*¾j, Tlafid wï,

i,a*¾j, iq,n TlaislrK wxl -2, 0, +2, +4 yd +6 fõ'

i,a*shqßla wï,h

i,a*shqßla wï,h hkq m%n, oaúfm%daál wï,hls'

SO
3(g)

 + H
2
O

(l) 
H

2
SO

4(aq)

H
2
SO

4(aq) 
+ H

2
O

(l) 
HSO

4

–

(aq)
 + H

3
O+

(aq)

HSO
4

–

(aq) 
+ H

2
O

(l) 
SO

4
2 –

(aq) 
+ H

3
O+

(aq)

idkaø i,a*shqßla wï,hg úc,ldrlhla f,i yeisßh yels h'

C
6
H

12
O

6(s)
6C

(s)
 + 6H

2
O

(g)

C
2
H

5
OH

(l)
C

2
H

4(g)
 + H

2
O

(l)

WKq idkaø i,a*shqßla wï,hg Tlaisldrhla f,i ls%hd l< yels h'

f,day iu."

2H
2
SO

4(l)
 + Mg

(s)
SO

2(g)
 + MgSO

4(aq)
 + 2H

2
O

(l)

2H
2
SO

4(l)
 + Cu

(s) 
 SO

2(g)
 + CuSO

4(aq) 
+ 2H

2
O

(l)

wf,day iu."

S
(s)

 + 2H
2
SO

4(l)
3SO

2(g)
 + 2H

2
O

(l)

C
(s)

 + 2H
2
SO

4(l)
CO

2(g)
 + 2SO

2(g) 
+ 2H

2
O

(l)

;kql H
2
SO

4
wï,hla f,i ls%hd lrhs'

H
2
SO

4(aq)
 + 2NaOH

(aq) 
 Na

2
SO

4(aq)
 + 2H

2
O

(l)

H
2
SO

4(aq) 
+ Mg

(s)
MgSO

4(aq)
 + H

2(g)



18

w'fmd'i ^Wiia fm<& ridhk úoHdj - 6 tallh

pß; Èidkdhl  - Chemistry

B. Sc. Engineering (Hon's)

2022  Theory

m%n, wï,hla jk ;kql i,a*shqßla wï,hg my; ±lafjk mßÈ c,h H+ whk folla ,nd Èh yels h'

H
2
SO

4(aq)
 + 2H

2
O

(l)
 SO

4
2-

(aq)
 + 2H

3
O+

(aq)

i,a*shqßla wï,fha jHQyh

i,a*shqria wï,h

jd;h yuqfõ i,a*shqria wï,h TlaislrK ùu fya;=fjka tys ieu úg u iq¿ m%udKhla i,a*shqßla

wï,h wvx.= fõ' jdhquh i,a*¾ vfhdlaihsâ c,h iu. m%;sls%hd lr i,a*shqria wï,h ksmojhs' c,fha

ødú; Tlaiscka iu. i,a*shqria wï,h m%;sls%hd lr i,a*shqßla wï,h ksmojhs' i,a*shqria wï,fha

jHQyh my; ±lafõ' fï wï,h i,a*shqßla wï,hg jvd ÿn, wï,hla fõ'

i,a*shqria wï,fha jHQyh

;fhdai,a*shqßla wï,h

;fhdai,a*shqßla wï,fha ,jKh muKla TlaislrKh fuka u TlaisyrKh fjñka M, f,i i,a*¾ yd

i,a*¾ vfhdlaihsâ ,nd foa' ;fhdai,a*shqßla hkq ÿn, wï,hls' c,Sh ødjKj, § i,a*¾ wvx.= ixfhda.

ñY%Khla njg ;fhdai,a*shqßla wï,h úfhdackh úh yels h'

H
2
S

2
O

3(aq)
S

(s)
 + SO

2(g)
 + H

2
O

(l)

;fhdai,af*aÜ whkhg Tlaisydrlhla f,i ls%hd l< yels h'

2S
2
O

3
2-

(aq)
 + I

2(aq)
S

4
O

6
2-

(aq)
 + 2I-

(aq)

;fhdai,a*shqßla wï,fha iy ;fhdai,af*aÜ whkfha jHQyh my; ±lafõ' jHqy foflys u uOH i,a*¾

mrudKqfõ TlaislrK wjia:dj +4 jk w;r" w.%ia: i,a*¾ mrudKqfõ TlaislrK wjia:d ìkaÿj fõ'

;fhdai,a*shqßla wï,h iy ;fhdai,af*aÜ whkh
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17  jk ldKavfha uQ,øjH

17  jk ldKavfha keUqre;d

ye,ck m%;sls%hdYS,s jk w;r iajNdjfha ixfhda. f,i muKla yuq fõ' jvd;a u úoHq;a RK uQ,øjHh

*af,daÍka jk w;r" -1 yd 0 TlaislrK wjia:d fmkakqï lrhs' *af,daÍka yer wfkla ye,ck -1 isg +7"

olajd mej;sh yels ieu TlaislrK wjia:djg u mdfya wkqrEm jk ia:dhs ixfhda. idohs' flfia fj;;a

fn%dañkaj, +7 TlaislrK wjia:dfõ mj;sk ixfhda. wia:dhs fõ' l=vd mrudKql wrh fya;=fjka" wfkla

uQ,øjHj, by< TlaislrK wjia:d ia:dhs lsÍu *af,daÍkaj,g yels h'

ye,ckj, TlaislrK yelshdj ldKavfha my<gh;a u wvq fõ" *af,daÍka m%n, Tlaisldrhla fõ' ye,ckj,

m%;sls%hdYS,s;ajh ldKavh Tiafia my<g h;a u wvq fõ' fuh ye,ckj, m%;sia:dmk m%;sls%hd weiqfrka

meyeÈ,s l< yels h'

Cl
2(aq)

 + 2Br-
(aq)

2Cl-
(aq)

 + Br
2(aq)

Br
2(aq) 

+ 2I-
(aq)

2Br-
(aq)

 + I
2(aq)

*af,daßka mrudKqj, nkaOk fkdie¥ bf,lafg%dak hq.,j, úl¾IK fya;=fjka F
2 
j, nkaOk Yla;sh

(155 kJ mol-1) laf,daßkaj, ta w.hg (240 kJ mol-1) jvd wvq h' *af,daßka jdhqfõ wêl m%;sl%shdYS,s;ajhg

fya;=j fuhhs' 17 jk ldKavh Tiafia my<g nkaOk Yla;s l%udkql+, wvq ùula fmkakqï lrhs'

(Cl
2
 = 240 kJ mol-1, Br

2
 = 190 kJ mol-1 yd I

2
 = 149 kJ mol-1).

17 jk ldKavfha uQ,øjHj, .=K
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17 jk ldKavfha ir, ixfhda.

yhsv%cka fya,hsâ

c,fha § yhsv%cka fya,hsâ wdï,sl fõ' m%n, yhsv%cka nkaOk ie§fï yelshdj HF  i;= jk kuq;a

jdhqf.da,sh mSvkfha § yd WIaK;ajfha § HF jdhqjla ^;dmdxlh 20 °C& fõ' c,Sh ødjKj, § yhsv%cka

fya,hsvj, wdï,sl iajNdjh ioyd

HF; HF
(g) 

+ H
2
O

(l) 
 H

3
O+

(aq) 
+ F-

(aq)

wfkla yhsv%cka fya,hsv ioyd (HCl, HBr yd HI)

HX
(g)

 + H
2
O

(l)
 H

3
O+

(aq)
 + X-

(aq)

c,Sh udOHfha § HF ÿn, wï,hla jk w;r" wfkl=;a yhsv%cka fya,hsv m%n, wï, fõ' HF j,g by<

nkaOk Yla;shla we;s w;r ^m%N, iyixhqc nkaOk), thg c,fha § ú>gkh ù  H+ whk ,nd §ug

wmyiq fõ. ldKav 17 Èf.a my<g hk úg yhsv%cka fya,hsvj, wdï,sl m%N,;dj jeä fõ' by; i|yka

l< lreKq wdY%fhka th meyeÈ,s l< yelsh' ldKav 17g wh;a yhsv%cka fya,hsvj, f;dard .;a .=K

lsysmhla my; j.=fõ ±lafõ'

17 ldKavhg wh;a yhsv%cka fya,hsvj, f;dard .;a .=K

is,aj¾ fya,hsv

fya,hsv ̂ laf,darhsv, fn%dauhsv iy whsvhsv& y÷kd .ekSu i‘oyd is,aj¾ fya,hsv Ndú; l< yels h' tys

§ iEfok wjlafIamfha j¾Kh ie,ls,a,g .kq ,efí'

j.=j 17 ldKavhg wh;a is,aj¾ fya,hsv
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laf,daßkaj, Tlaihsv iy Tlafid wï,

laf,daßka úiska úúO TlaislrK wxl we;s Tlaihsv iy Tlafid wekdhk lsysmhla idokq ,nhs' Tlafid

wekdhk lsysmhla m%n, Tlaisydrl fõ' f;dard .;a laf,daßkaj, Tlaihsv my; ±lafõ'

laf,daßkaj, f;dard .;a Tlaihsv iy Tlafida wekdhk

laf,daßka Tlafid wï, j¾. y;rla idohs' laf,daßka mrudKqfõ TlaislrK wxlh jeä ùu;a iu.

wdï,sl m%n,;dj jeä fõ' Tlafid wï,j, jHQyh iy TlaislrK wxlh 4'16 j.=j u.ska fokq ,efí'

laf,daßka Tlafid wï,j, jHQyh

Tlafid wï,j, laf,daßkays Tlaisldrl n,h my; wdldrhg fjkia fõ'

HOCl > HClO
2
 > HClO

3
 > HClO

4

HOCl, HClO
2
, HClO

3
, HClO

4 
j, we;s laf,daßkaj, TlaislrK wxlh ms<sfj<ska +1, +3, +5

iy  +7 fõ' Tlai slrK wxlh jeä wï,h m%n, wï,h fõ' t a k sid wdï,sl m%n,;dj

HOCl<HClO
2
<HClO

3
<HClO

4
f,i úp,kh fõ'
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fya,hsv

fndfyda iyixhqc fy,a hsv c,h iu. fõ.fhka m%;sls%hd lrhs' CCl
4
c, úÉfþokhg Ndckh fkd fõ'

fndfyda *af,darhsv iy iuyr fya,hsv ksIals%h fõ' ldKav 14 iy 15g wh;a uQ,øjH c,h wvq m%udKhla

iu. my; wdldrfhka m%;sl%shd lrhs'

SiCl
4(l)

 + 2H
2
O

(l) 
4HCl

(aq)
 + SiO

2(s)

PCl
5(s)

 + H
2
O

(l)
 POCl

3(aq) 
+ 2HCl

(aq)

ldKav 14 iy ldKav 15g wh;a uQ,øjHj, laf,darhsv jeämqr c,h iu. my; wdldrfhka m%;sls%hd

lrhs'

SiCl
4(l) 

+ 3H
2
O

(l)
 4HCl

(aq) 
+ H

2
SiO

3(aq)

NCl
3(l)

 + 4H
2
O

(l)   
  NH

4
OH

(aq) 
+ 3HOCl

(aq)

PCl
3(l)

 + 3H
2
O

(l)
  H

3
PO

3(aq) 
+ 3HCl

(aq)

PCl
5(s) 

+ 4H
2
O

(l)
 H

3
PO

4(aq) 
+ 5HCl

(aq)

AsCl3(s) + 3H
2
O

(l)
 H

3
AsO

3(aq)
 + 3HCl

(aq)

SbCl
3(aq)

 + H2O(l)   SbOCl(s) + 2HCl(aq)

BiCl
3(aq)

 + H
2
O

(l) 
 BiOCl

(s) 
+ 2HCl

(aq)

laf,daßkaj, m%;sls%hd

laf,daßka" *af,daßkaj,g jvd wvq m%;sls%hdYS,s fõ' tfy;a laf,daßka jdhqj m%n, Tlaisldrlhla f,i

yeisfrhs' laf,daßka jdhqj m%n, Tlaisldrlhla f,i yeisfrk m%;sls%hd lsysmhla my; ±lafõ'

2Cu
(s) 

+ Cl
2(g)

 2CuCl
(s)

2CuCl
(s) 

+ Cl
2(g) 

 2CuCl
2(s)

Fe
(s) 

+ Cl
2(g) 

 FeCl
2(s)

2FeCl
2(s)

 + Cl
2(g) 

 2FeCl
3(s)

jeämqr wefudakshd" 8NH
3(g) 

+ 3Cl
2(g) 

 N
2(g) 

+ 6NH
4
Cl

(g)

jeämqr laf,daßka" 3Cl2
(g) 

+ NH
3(g) 

 3HCl
(g) 

+ NCl
3(l)
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laf,daßkaj, oaúOdlrK m%;sls %hd

laf,daßka c,h iy Niau iu. m%;sls%hd lr TlaisyrKh iy TlaislrKh tlsfklg iu.dój isÿ lrhs'

laf,daßka iu. c,h m%;sls%hdj (

Cl
2(g) 

+ H
2
O

(l)
 HOCl

(aq) 
+ HCl

(aq)

fï m%;sls%hdfõ § laf,daßka (Cl
2
) TlaislrKh ;;a;ajh Y+kHfha isg +1 (HOCl)

TlaislrKh jk w;r"  -1 (Cl¯) olajd TlaisyrKh fõ'

fidaähï yhsfv%dlaihsâ iu. m%;sl%shdj ;

isis,a ;kql fidaähï yhsfv%dlaihsâ iu.

Cl
2(g) 

+ isis,a ;kql 2NaOH
(aq) 

 NaCl
(aq) 

+ NaOCl
(aq) 

+ H
2
O

(l)

WKq idkaø / WKq ;kql fidaähï yhsfv%dlaihsv

3Cl
2(g) 

+ idkaø 6NaOH
(aq) 

 5NaCl
(aq)

 + NaClO
3(aq) 

+ 3H
2
O

(l)

Tlafid wekdhkj, m%;sls %hd

wvq WIaK;ajfha § ClO ia:dhs jk w;r" by< WIaK;ajfha § oaúOdlrKh ù Cl iy ClO
3
 whk idohs'

flfia fj;;a BrO iy IO hk fol u wvq WIaK;ajfha § mjd ia:dhs fkdjk w;r oaúOdlrKhg Ndckh

fõ'

yhsfmdlaf,darhsâj, oaúOdlrK m%;sls%hd

yhsfmdlaf,darhÜ oaúOdlrKh ù laf,daf¾Ü hk laf,darhsÜ ie§u my; wdldrhg ,súh yels h'

3ClO  ClO
3
  + 2Cl

wdï,sl ;;a;aj hgf;a" HOCl g jvd ClO
_
 ia:dhs fõ' ta ksid Ndiañl ;;a;aj hgf;a oaúOdlrK m%;sls%hd

uQ,sl fõ'

800C  by<
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18 jk ldKavhg wh;a uQ,øjH

18 jk ldKavfha m%jK;d

18 ldKavhg wh;a uQ,øjH ish,a, m%;sls%hdYS,s ke;s tal mrudKql jdhq fõ' Xe muKla ie,lsh hq;=

ixfhda. m%udKhla idohs' ldKav 18 wh;a ish¨ uQ,øjHj,g Ok bf,lafg%dk ,nd .ekSfï tka;e,amshla

we;' thg fya;=j ,nd .kakd bf,lafg%dakh w¨;a Yla;s uÜgug wh;a ùu hs'

j.=j  ldKav 18 wh;a uQ,øjHj, .=K

18 jk ldKavhg wh;a uQ,øjHj, ir, ixfhda.

fifkdakaj, ixfhda.j,g +2, +4, +6 iy +8, TlaislrK wxl we;' fifkdaka fl<ska u maf,daÍka iu.

m%;sls%hd lrhs' iuyr Xe ixfhda. j.=j u.ska fmkajkq ,efí'

Xe j, f;dard .;a ixfhda. lsysmhla
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s iy p f.dkqfõ uQ,øjH u.ska fmkakqï lrk wdj¾;s;d keUqre;d

ixhqc;d bf,lafg%dak úkHdih

ixhqc;d bf,lafg%dak úkHdih u.ska ta uQ,øjH wdj¾;s;d j.=fõ we;s ia:dkh wkdjrKh l< yelsh'

f,dayl .=Kh

f,dayj, whkSlrK Yla;s wfkl=;a f,day iuÕ ixikaokh lrk úg wvq w.hla .kS' ta ksid" f,day

myiqfjka bf,lafg%dak uqodyer legdhk idohs' ldKavhla Èf.a my<g hk úg mrudKql wrh jeä jk

w;r" whkSlrK Yla;sh wvq fõ' ta ksid f,dayl .=Kh jeä fõ' ;=kajk wdj¾;h ie,lSfï § uQ,øjHj,

øjdxlh l%ufhka jeä ù kej; wvq ùula isÿ fõ' ;=kajk wdj¾;fha uQ,øjH nyq,j mj;sk mrudKq

wdldrh" iudk mrudKq w;r mj;sk nkaOk iy øjdxl my; oelafõ'

;=kajk wdj¾;fha uQ,øjH nyq,j mj;sk mrudKq wdldr" iudk mrudKq w;r mj;sk nkaOk

iy øjdxl

Tlaihsvj, wï," Niau iy WNh.=‚ iajNdjh

;=kajk wdj¾;h yryd tla tla uQ,øjHj, Wmßu TlaislrK wjia:djg wod< Tlaihsvj, nkaOk wdldr

my; ±lafõ'

;=kajk wdj¾;fha Tlaihsv ixikaokh

by< TlaislrK wxl we;s Tlaihsvj, ridhksl iajNdjh ixikaokh l< yels h' jïmi isg ol=Kq

mi olajd hEfï § m%n, Ndiañl iajNdjh" m%n, wdï,sl iajNdjh olajd fjkia jk nj ±lsh yels h'

fYa%Ksfha ueo WNh .=K iajNdjh ±lsh yels h'
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;=kajk wdj¾;fha Tlaihsv c,h, wï, yd Niau iu. m%;sls%hd

fidaähï iy ue.akSishïj, Tlaihsv c,h iu. m%;sls%hd ù yhsfv%dlaihsv ksmojhs'

Na
2
O

(s)
 + H

2
O

(l) 
NaOH

(aq)

MgO
(s)

 + 2H
2
O

(l) 
Mg(OH)

2

fï Tlaihsv folu Ndiañl ksid" tajd wï, iu. m%;sls%hd ù ,jK iy c,h idohs'

Na
2
O

(s) 
+ 2HCl

(aq) 
 2NaCl

(aq)
 + H

2
O

(l)

MgO
(s) 

+ 2HCl
(aq)

MgCl
2
(aq) + H

2
O

(l)

we¨ñkshï Tlaihsv WNh.=‚ jk w;r" tajd wï, iu. fuka u Niau iu. m%;sls%hd ù ,jK idohs'

Al
2
O

3(s)
 + 6HCl

(aq)
 2AlCl

3(aq) 
+ 3H

2
O

(l)

Al
2
O

3(s) 
+ 2NaOH

(aq) 
+ 3H

2
O

(l)
2Na[Al(OH)

4
]

(aq)

SiO
2
ÿn, wdï,sl jk w;r" m%n, Niau iu. m%;sls%hd lrhs' tfia u" SiO

2
 c,h iu. m%;sls%hdjla

fkdolajhs'

SiO
2(s) 

+ 2NaOH
(aq)

Na
2
SiO

3(aq)

P
4
O

10,
 SO

3
, iy Cl

2
O

7 
wdï,sl jk w;r" c,fha Èh ùfuka wï, idohs' fï m%;sls%hd my; oelafõ'

P
4
O

10(s)
 + 6H

2
O

(l)
 4H

3
PO

4(aq)

SO
3(g)

+ H
2
O

(l) 
H

2
SO

4(aq)

Cl
2
O

7 (l)
 + H

2
O

(l) 
 2HClO

4(aq)

fï Tlaihsv Niau iu. m%;sl%shd ù ,jK iy c,h idohs'

P
4
O

10(s)
 + 12NaOH

(aq)
4Na

3
PO

4(aq) 
+ 6H

2
O

(l)

SO
3(g)

+ 2NaOH
(aq)

Na
2
SO

4(aq) 
+ H

2
O

(l)

Cl
2
O

7 (l)
 + 2NaOH

(aq) 
2NaClO

4
(aq) + H

2
O

(l)
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yhsfv%dlaihsv iy yhsv%hsvj, wï," Niau iy WNh.=‚ iajNdjh

;=kajk wdj¾;fha yhsfv%dlaihsv ta wdj¾;fha u Tlaihsvj,g iudk m%jK;djla fmkakqï lrhs' my;

§ we;s j.=j u.ska ;=kajk wdj¾;fha yhsfv%dlaihsv ixikaokh lrhs'

;=kajk wdj¾;fha yhsfv%dlaihsv ixikaokh

;=kajk wdj¾;h yryd yhsv%hsvj, iajNdjh m%n, Ndiañl isg m%n, wdï,sl olajd fjkia fõ' WNh.=‚

iajNdjh wdj¾;fha ueo ±lsh yels h'

;=kajk wdj¾;fha yhsv%hsv ixikaokh

fidaähï iy ue.akSishïj, yhsv%hsv c,h iu. m%;sls%hd lr Ndiañl ixfhda. idohs'

NaH
(s) 

+ H
2
O

(l) 
NaOH

(aq) +
 H

2(g)

MgH
2(s)

 + 2H
2
O

(l) 
Mg(OH)

2(s) 
+ 2H

2(g)

AlH
3(s) 

+ 3H
2
O

(l) 
Al(OH

)3(s)
 + 3H

2(g)

PH
3 
c,fhys ÿn, f,i ødjKh jk w;r WodiSk ødjKhla idohs' H

2
S iy HCl wdï,sl jk w;r c,Sh

ødjK wdï,sl fõ'

H
2
S

(g)
 + H

2
O

(l)
HS

–

(aq) 
+ H

3
O+

 (aq)

HCl
(g)

 + H
2
O

(l) 
Cl

–

(aq) 
+ H

3
O+

(aq)
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;=kajk wdj¾;h yryd fya,hsvj, iajNdjh

wdj¾;hla yryd jfï isg ol=Kg hEfï § uQ,øjHj, úoHq;a RK;dj jeä jk ksid laf,darhsv

c,úÉfþokh úfï yelshdj jeä fõ' wod< m%;sls%hd my; ±lafõ' ;=kajk wdj¾;fha we;’ s f.dkqfõ

uQ,øjHj, laf,darhsv whksl jk w;r p f.dkqfõ uQ,øjHj, laf,darhsv iyixhqc fõ'

;=kajk wdj¾;fha laf,darhsv ixikaokh

;=kajk wdj¾;fha iyixhqc laf,darhsv c,h iu. m%;sls%hd"

AlCl
3(s)

 +H
2
O

(l) 
[Al(H

2
O)

5
OH]2+

(aq) 
+ H

3
O+

(aq)

SiCl
4(l) 

+ 2H
2
O

(l) 
SiO

2(s)
 + 4HCl

(aq)

PCl
5(s)

 + 4H
2
O

(l)
H

3
PO

4(aq) 
+ 5HCl

(aq)

2SCl
2(g)

 + 3H
2
O

(l)
 H

2
SO

3(aq)
 + S

(s)
 + 4HCl

(aq)

15 ldKavfha my<g hk úg uQ,øjHj, .;s.=K úp,kh yÿkd .ekSug 15 ldKavh fhdod .; yels h

ldKavh Èf.a my<g hk úg whkSlrK Yla;sh wvq jk w;r" f,dayl .=Kh jeä fõ' ldKav 15 ioyd §

we;s f;dr;=re Ndú; lr ldKavhla Èf.a my<g hk úg whkSlrK Yla;sh úp,kh f,dayl .=Kj,

jeä ùu iu. iyiïnkaO nj i|yka l< yels h'N iy P hk fol u wf,day jk w;r wdï,sl

Tlaihsv idohs' flfia fj;;a, As iy Sb j, Tlaihsv WNh.=Ks jk w;r ìiau;a Tlaihsv Ndiañl fõ'

ldKav 15 fya,hsv c,h iu. m%;sls%hd ldKav 17 fya,hsv hgf;a ioyka lr we;'


