
1d f.dkqfõ uQ,øjH pß; Èidkdhl B. Sc. Engineering (Hon's)

d - f.dkqfõ uQ,øjH

y;rjk wdj¾;fha d f.dkqfõ uQ,øjHj, .=K iei§u



2 d f.dkqfõ uQ,øjHpß; Èidkdhl B. Sc. Engineering (Hon's)

meje;au

y;rjk wdj¾;fha d f.dkqfõ uQ,øjHj, meje;au



3d f.dkqfõ uQ,øjH pß; Èidkdhl B. Sc. Engineering (Hon's)

d - f.dkqfõ uQ,øjH j, TlaislrK wxl

3d - fY%aKsh ^m<uq wka;ßl fY%aKsfha uQ,øjH&

Sc 3d1 4s2 ( +2 ) ,+3

Ti 3d2 4s2 ( -1 , 0 ) , +2 , +3 , +4

V 3d3 4s2 ( -1 , 0 , +1 ) , +2 , +3 , +4 , +5

Cr 3d5 4s1 ( 0 , +1 ) , +2 , +3 , ( +4 , +5 ) , +6

Mn 3d5 4s2 ( -1 , 0 , +1 ) , +2 , +3 , +4 , (+5 ) , +6 , +7

Fe 3d6 4s2 ( -2 , 0 , +1 ) , +2 , +3 , ( +4 , +5 , +6 )

Co 3d7 4s2 ( -1 , 0 , +1 ) , +2 , +3 , ( +4 )

Ni 3d8 4s2 ( 0 , +1 ) , +2 , (+3 ) , +4

Cu 3d10 4s1 +1 , +2 , ( +3 )

Zn 3d10 4s2 +2

4d - fY%aKsh ^fojk wka;ßlfY%aKsfha uQ,øjH&

Y +3

Zr ( 0 , +3 ) , +4

Nb ( -1 , 0 , +1, +2 , +3 , +4 ) , +5

Mo ( 0 , +1 ) , +2 , +3 , +4 , +5 , +6

Tc ( 0 ) , +2 , ( +3 , +4 , +5 , +6 , +7 )

Ru ( 0 ) , +2 , +3 , +4 , ( +5 , +6 , +7 , +8 )

Rh ( 0 , +1 ) , +2 , +3 , +4 , ( +6 )

Pd ( 0 ) , +2 , ( +3 ) , +4

Ag +1 , ( +2 , +3 )

Cd +2

^ie.hq. we;eï wjia:dj,È wdka;ßl uq,øjH ^-& Tlaislrk wxl we;s ixfhda.o idohs&
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5d f.dkqfõ uQ,øjH pß; Èidkdhl B. Sc. Engineering (Hon's)

W;afm%arl .=K
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d f.dkqfõ uQ,øjHj, Tlaihsv
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Tlaihsvh TlaislrK wxlh Tlaihsv iajdNdjh

VO

V
2
O

3

VO
2

V
2
O

5

+2

+3

+4

+5

NdIañl

NdIañl

WNh.=Ks

wdï,sl

fl%dañhï Tlaihsvj, wdï,sl-Ndiañl iajNdjh

ueka.kSia Tlaihsvj, wdï,sl-Ndiañl .=K



9d f.dkqfõ uQ,øjH pß; Èidkdhl B. Sc. Engineering (Hon's)

Cr

bf,lafg%dak úkHdih = 1s2 2s2 2p6 3s2 3p6 4s1 3d5

m%Odk TlaislrK wjia:d = +2, +3, +6

m%fhdack

ª úLdokfhka f,day wdrlaIdlr .ekSug" úoHq;a f,daydf,amkhg" úúO ñY% f,day iE§ug Cr nyq,j

Ndú;d lrhs.

ª Cr(CO)
6
hk TlaislrK wxlh Y+kH wjia:dfõ we;s ixlS¾Kh nyq,j we;sjk w;r fl%dñhï +1

TlaislrK wjia:dfõ mj;sk ixfhda. b;d w,am m%udKhla mj;S'

Cr2+ (+II TlaislrK wjia:d)

ª Cr f,dayh ;kql wï, yuqfõ m%;sls%hd ù H
2 
uqod yßñka Cr2+ iEfoa'

Cr + 2HCl CrCl
2

    + H
2

ª Cr2+ whk m%n, Tlaisydrlhls" myiqfjka jd;h yuqfõ Cr3+ njg TlaislrKh fõ.

4[Cr(H
2
O)

6
]2+  +  2H

2
O   +  O

2
4[Cr(H

2
O)

6
]3+ + 4OH-

ks,a    ks,a-oï

Cr3+ (+III TlaislrK wjia:d)

ª Cr3+
(aq)

ødjKh ks,a oï j¾Khla .k S.

IUPAC ku #- hexaaquachromium(III) ion

j¾Kh #- ks,a oï

ix>k wxlh #- 6

yevh #- wIaG;,Sh

ª kuq;a m%N, Tlaisldrl jk H+/CrO
4

2-, H+/ Cr
2
O

7
2- m%fNao TlaisyrKh fjñka idok Cr3+(aq)

fld< meye;s fõ.

thg fya;=j jkafka wï,fhka ,efnk wekdhk ixlS¾Kh ;=<g tl;=ùfuka ,efnk whk fld<

meye;s ùuhs'

2 2

OH
2

H O

2

3+

2
O

2 2

Cl

Cl

2

+

2
O

wï,h HCl úg
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+
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O
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O - S - O

O

H
2
O

wï,h H
2
SO

4
úg
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ª Cr3+

(aq)
, laIdrhla iuÕ fld< meye;s Cr(OH)

3 
 wjlafIamhla ,nd fok w;r th WNh.=KS neúka

jeämqr laIdrh yuqfõ Èhfjñka fld, meye;s [Cr(OH)
6
]3- ødjKh idohs'
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6
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3
)
6
]3+

(aq)
idohs.

IUPAC ku #- hexaamminechromium(III) ion

j¾Kh #- oï

ix>k wxlh #- 6

yevh #- wIaG;,Sh

Cr3+ laIdÍh udOHfha§ H
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2
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ª Cr ys ia:dhs;djfhka by<u TlaislrK wjia:dj fuh fõ'

CrO
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2- yd Cr
2
O

7
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11d f.dkqfõ uQ,øjH pß; Èidkdhl B. Sc. Engineering (Hon's)

Mn

bf,lafg%dak úkHdih = 1s2 2s2 2p6 3s2 3p6 4s2 3d5

m%Odk TlaislrK wjia:d = +2, +4, +6, +7

uQ,øjHfha iajNdjh

ª +2 TlaislrK ;;ajfha ,jK jYfhka iajNdjfha mj;sk Mn ys c,Sh ,jK ødjK úoHq;a úÉfþokfhka

f,dayh njg ksiaidrKh l< yelsh.

ª Mn f,dayh ;kql wï, iu. m%;sl%shd lr frdai meye; s Mn2+ idoh s.

ª Mn2+ laIdr yuqfú Mn(OH)
2
f,i lyiqÿ meyefhka wjlafYam jk w;r th jeämqr laIdr ;=< Èh

fkdfõ.

Mn
(s)

Mn2+
(aq) 

     ([Mn(H
2
O)

6
]2+)   Mn(OH)

2 ¯

 frdai ly iqÿ

ª Mn(OH)
2
jd;h yuqfõ MnO

2
njg TlaislrKhg Ndckh fjñka ;o wÿre meyehg yef¾.

H
2
O

2
yuqfõ TlaislrKh fõ.j;a ù ;o ÿUqre fyda l¿ meye;s njg m;a fõ.

4OH- +  Mn2+ MnO
2

+ 2H
2
O + 2e

4e + O
2

+ 2H
2
O 4OH-

8OH- + 2Mn2+ + O
2

+ 2H
2
O 2MnO

2
+ 4H

2
O + 4OH-

2Mn(OH)
2
+ O

2
2MnO

2 ¯+2H
2
O

lyiqÿ ^l`M ÿUqre&

H
2
O

2
fh¥úg

4OH- + Mn2+ MnO
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+ 2H
2
O + 2e

2e + 2H
2
O + H

2
O

2
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2
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4OH- + Mn2+ + 2H
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O + H
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2
O + 2H

2
O + 2OH-

Mn(OH)
2

+ H
2
O

2
MnO

2
+ 2H

2
O

lyiqÿ ^l`M ÿUqre&

+4 (+IV TlaislrK wjia:d)

ª MnO
2

c,fha wødjH ia:dhs ifhda.hls'

ª m%N, Tlaisldrlhla jk fuh idkaø HCl wï,h iu. r;a l, úg Cl
2

jdhqj ,nd fo a.

2e + 4H+  + MnO
2

      Mn2+ + 2H
2
O

2Cl-        Cl
2

+ 2e

4H+ + MnO
2

+ 2Cl- Mn2+ + 2H
2
O + Cl

2

4HCl + MnO
2

MnCl
2

+ 2H
2
O + Cl

2



12 d f.dkqfõ uQ,øjHpß; Èidkdhl B. Sc. Engineering (Hon's)

+6 (+VI TlaislrK wjia:d)

ª ú,Sk KOH iu. MnO
2
jd;h yuqfõ fld< meye; s MnO

4
2- idohs. MnO

4
2- ia:dhsj mj;skafka m%N,

laIdÍh udOH ;=< § muK s.

4OH- + MnO
2

MnO
4
2- + 2H

2
O + 2e

4e + O
2

+ 2H
2
O 4OH-

8OH-  + 2MnO
2

+ O
2

+ 2H
2
O 2MnO

4
2- + 4H

2
O + 4OH-

4KOH + 2MnO
2

+ O
2

2K
2
MnO

4
+ 2H

2
O

l`M ÿUqre fld<

ª udOH WodiSk fyda wdï,sl jk úg MnO
4
2-, MnO

4
-, yd MnO

2
njg oaúOdlrKh fõ.

4H+ + 3MnO
4
2- 2MnO

4
- + MnO

2
+ 2H

2
O

WodiSk úg

2H
2
O + 3K

2
MnO

4
2KMnO

4
+ MnO

2
+ 4KOH

fld<    oï         l¿-ÿUqre

wdï,sl úg

4HCl + 3K
2
MnO

4
2KMnO

4
+ MnO

2
+ 2H

2
O + 4KCl

fld<    oï         l¿-ÿUqre

+7 (+VII TlaislrK wjia:d)

ª oï meye; s MnO
4
- b;d m%N, Tlaisldrlhl s. MnO

4
2- oaúOdlrKfhka fyda Mn2+ ;kql HNO

3

yuqfõ NaBiO
3

jeks m%N, Tlaisldrlhka u.ska TlaislrKfhka MnO
4

- ,nd.; yel.

2Mn2+
(aq)

 + 14H+
(aq)

 + 5BiO
3

-
(aq)

2MnO
4
-
(aq)

 + 5Bi3+
(aq)

 +7H
2
O

(l)

,d frdai oï

MnO
4

-wdï,sl udOHfha§ Mn2+ njg TlaisyrKh fjñka yd laIdÍh udOHfha§ MnO
2 
njg TlaisyrKh

fjñka m%n, Tlaisldrlhla f,i ls%hd lrhs'
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Fe

bf,lafg%dak úkHdih = 1s2 2s2 2p6 3s2 3p6 4s2 3d6

m%Odk TlaislrK wjia:d = +2, +3

uQ,øjHfha iajNdjh

ª iajNdjfh a Fe
2
O

3
, Fe

3
O

4
,  FeCO

3
, FeS, CuFeS

2
jeks m%fNao f,i mj;S' ta w;=rska m%Odk ix>gl jk

ysughsÜ (Fe
2
O

3
) j,ska wdrïN lr C (fldala), CO Ndú;d lrñka hlv ksiaidrKh lrkq ,nhs.

ª Y=kH TlaislrK wxl iys; [Fe(CO)
5
] jeks ixlS¾Ko myiqfjka idohs. ;rula ls%hdldÍ f,dayhla jk

Fe f;;ukh iys; jd;h yuqfõ TlaislrKh fjñka (Fe
2
O

3
.xH

2
O) hlv u, njg m;afjñka úLdokh fõ.

ª úúO ñY% f,day j¾. iE§ug yd úúO jdfka j¾. ioyd Fe Ndú; jk w;r fuh l¾udka;fha fld÷

kdráh f,i yÿkajk uQ,øjHhhs. pqïNl ,laIK iys; fõ'

+2 (+II TlaislrK wjia:d)

ª Fe ;kql wï, yuqfõ Fe2+ njg TlaislrKh fõ'

Fe + H
2
SO

4
FeSO

4
+ H

2

ª wdï,sl udOHfha§ ,d fld< meye;s Fe2+ c,Sh ødjKh ( [Fe(H
2
O)

6
]2+

(aq) 
) jd;h yuqfõ fiñka ÿUqre

meye;s Fe3+ c,Sh ødjKh ( [Fe(H
2
O)

6
]3+

(aq)  
) njg TlaislrKh fõ.

4[Fe(H
2
O)

6
]2+

(aq)
+ O

2(g)
+ 2H

2
O

(l)
4[Fe(H

2
O)

6
]3+

(aq)
+ 4OH-

(aq)

,d fld< ly ÿUqre

ª laIdr yuqfõ Fe2+, Fe(OH)
2

,dfld< wjlafYamh idohs

Fe2+
(aq)

Fe(OH)
2(s)

,d fld< fld<

fuh jd;hg újD;jQ úg fõ.fhka Fe(OH)
3

¥Uqre meye wjlafYamh njg m;afõ.

4Fe(OH)
2(aq)

+ O
2(g)

+ 2H
2
O

(l)
4Fe(OH)

3(s)

fld< ÿUqre

ª Fe2+ jdhqf.da,Sh O
2

yuqfõ Fe3+ njg TlaislrKh ùu laIdÍh udOHfha§ jvd fõ.j;a fõ'

[Fe(H
2
O)

6
]2+

(aq)
[Fe(H

2
O)

6
]3+

(aq)

  fld<   ly

Fe(OH)
2(s)

Fe(OH)
3(s)

  fld< ly ÿUqre

OH- OH-



14 d f.dkqfõ uQ,øjHpß; Èidkdhl B. Sc. Engineering (Hon's)

ª Fe2+
(aq)

ødjKhlg c,Sh NH
3
fh§fï§ Fe(OH)

3
,d fld< wjlafIamh iEfoa' NH

3
iuÕ ix.;

ixlS¾K iE§ula isÿ fkdjk neúka tu wjlafIamh jeämqr NH
3
yS Èhùula isÿ fkdfõ'

ª Fe2+
(aq)

ødjKh idkaø HCl iuÕ ly meye;s [FeCl
4
]2- ,ndfok w;r idkaø KCN iuÕ ly fld<

meye;s [Fe(CN)
6
]4- ixlS¾K idohs'

ª K
4
[Fe(CN)

6
] (fmdgEishï f*frdaihkhsâ) ixfhda.h Fe2+ yd Fe3+ y÷kd.ekSu i|yd Ndú;d l,

yel'

+3 (+III TlaislrK wjia:d)

ª Fe3+ c,Sh ødjKh my; iu;=,s; ;djfha mj;S'

[Fe(H
2
O)

6
]3+

(aq)
[Fe(OH)(H

2
O)

5
]2+ + H+

ly ly-ÿUqre

udOHh jvd;a wdï,sl úg wdmiq m%;sl%shdj Èßu;a ù udOH ly meye;s fõ'

Fe3+ c,Sh ødjKhg laIdrhla fh¥úg Fe(OH)
3
ÿUqre wjlafIamh iEfoa fuh jeämqr wefudakshdyS

Èh fkdfõ'

[Fe(H
2
O)

6
]3+ Fe(OH)

3(s)

ly   ÿUqre

ª Fe3+ c,Sh ødjKhlg -CN fh¥úg [Fe(CN)
6
]3-

(aq)
 ÿUqre ixlS¾Kh idohs'

[Fe(H
2
O)

6
]3+

(aq)
[Fe(CN)

6
]3-

(aq)

ly ÿUqre

ª Fe3+, -SCN iuÕ f,a r;= meye;s ixlS¾K ,nd foa'

[Fe(H
2
O)

6
]3+

(aq)
[Fe(SCN)(H

2
O)

5
]2+

(aq)

ly ;o r;=

KCN
(aq)

HCl
(aq)

[Fe(CN)
6
]4- ly fld<

[Fe(H
2
O)

6
]2+

[FeCl
4
]2-      ly

fld<

KFe[Fe(CN)]
6

Fe3+
(aq)

Fe2+
(aq)

K
4
[Fe(CN)

6
]

K
2
Fe[Fe(CN)]

6

iqÿ

fm%Yshka ks,a
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ª K
3
[Fe(CN)

6
] ^fmdgEishï f*Íihkhsâ& o Fe3+ yd Fe2+ yÿkd.ekSug Ndú;d l< yelsh.

Co

bf,lafg%dak úkHdih = 1s2 2s2 2p6 3s2 3p6 4s2 3d7

m%Odk TlaislrK wjia:d = +2, +3

uQ,øjHfha iajNdjh

ª wêl ±ä Ndjhla iys; hlv j,g jvd wvq m%;slS%hdYS,S;ajhla iys; f,dayhls. Tlaisldrl .=K

fkdue;s Lksc wï, j, fiñka Èhfjñka H
2

uqodyßñka Co2+
(aq)

,jK idohs.

ª Fe fukau pqïNl .=K iys; fõ. Co2+
(aq)

,jK j, c,Sh ødjK úoHQ;a úÉfþokfhka Co f,dayh

ksiaidrKh lrhs.

m%fhdack

ª úfYaIs; ñY% f,day iE§ug ª j¾Klhla f,i

ª g lsrK m%;sldrl ioyd ª 60Co Ñls;aidj

+2 (+II TlaislrK wjia:d)

ª Co f,dayh ;kql wï, yuqfõ Èhù frdai meye Co2+
(aq)

c,Sh ødjKh idohs'

Co
(s)

[Co(H
2
O)

6
]2+

(aq)

    frdai

ª Co2+ c,Sh ødjKh frdai meye;s jk w;r th NaOH yuqfõ m<uqj ks,a meye wjlafYAmhla njg

m;aù jeämqr laIdrh yuqfõ frdai meye;s wjlafIamhla fõ.

[Co(H
2
O)

6
]2+

(aq)
[Co(OH)(H

2
O)

5
]+

(s)
Co(OH)

2(s)

frdai      ks,a       frdai

ª Co2+ c,Sh ødjKh wêl Cl- idkaøKhla yuqfõ ks,a ixlS¾Khla ,ndfoa.

[Co(H
2
O)

6
]2+ [CoCl

4
]2-

frdai     ks,a

Fe3+
(aq)

Fe2+
(aq)

Fe[Fe(CN)
6
]

K
3
[Fe(CN)

6
]

KFe[Fe(CN)
6
]

g¾kanq,a ks,a

;o ÿUqre
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CoCl
2
 mÍlaIdj

fmryka lvodishla fldfnda,aÜ laf,darhsâ ødjKhlska fmdÕjd c,h ish,a, bj;ajk f;la úh¿ úg

[CoCl
4
]2- b;sßùu ksid lvodish ks,a meye fõ' th c,h iuÕ .egqkq úg fyda jdhQf.da,Sh f;;ukh yuqfõ

frdai meyehg m;afõ' thg fya;=j c,h yuqfõ [Co(H
2
O)

6
]2+ ixlS¾Kh iE§uhs'

ª Co2+ c,Sh NH
3

yuqfõ m<uqj ks,a wjlafYamhla ,nd§ ;jÿrg;a NH
3

fh§fï§ th frdai meye;s

fõ' jeämqr NH
3

fh¥úg tu wjlafIamh Èhù ly ÿUqre ødjKhla ,nd fo a.

[Co(H
2
O)

6
]2+

(aq)
[Co(OH)(H

2
O)

5
]+

(s)
[Co(OH)]

2(s)
[Co.6NH

3
]2+

(aq)

frdai ks,a  frdai   ly-ÿUqre

ª [Co(NH
3
)
6
]2+ H

2
O

2
yuqfõ fõ.fhka TlaislrKh ù r;= ÿUqre ødjKhla ,ndfoa.

[Co(NH
3
)
6
]2+ [Co(NH

3
)
6
]3+ +  e

2e + H
2
O

2
2OH-

(aq)

2[Co(NH
3
)
6
]2+

(aq) 
+ H

2
O

2
2[Co(NH

3
)
6
]3+

(aq)   
+ 2OH-

ly-ÿUqre r;=-ÿUqre

ª Co2+ c,Sh ødjKhg vhsfu;s,a.a,fhdlaiSï (DMG) ødjKhla fh¥ úg ÿUqre meye;s ødjKhla

we;sfõ'

+3 (+III TlaislrK wjia:d)

[Co(NH
3
)
6
]2+    H

2
O

2
yuqfõ [Co(NH

3
)

6
]3+ njg isÿjk TlaislrKh H

2
O

2
fkdue;s úg jdhqf.da,Sh O

2

yuqfõ ;rula fiñka isÿfõ'

[Co(NH
3
)
6
]2+ [Co(NH

3
)
6
]3+   +  e

4e + O
2

 + 2H
2
O 4OH-

4[Co(NH
3
)

6
]2+ + O

2
 + 2H

2
O 4[Co(NH

3
)

6
]3+ + 4OH-

ly-ÿUqre r;=-ÿUqre

ª r;= ÿUqre [Co(NH
3
)

6
]3+ ixlS¾Kh Co3+ ys ia:dhSu ixlS¾Kh fõ'

ª idkaø laIdrh yuqfõ fuh Co(OH)
3

l¿ wjlafIamh njg m;afõ'

[Co(NH
3
)
6
]3+ Co(OH)

3

r;= -ÿUqre     l¿

ª Co3+ , Co2+ njg TlaisyrKh jk neúka th m%n, Tlaisldrlhla f,i ls%hd lrhs'

e + Co3+ Co2+

2I- I
2

+ 2e

2Co3+   + 2I- 2Co2+   + I
2
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Ni

bf,lafg%dak úkHdih = 1s2 2s2 2p6 3s2 3p6 4s2 3d 8

m%Odk TlaislrK wjia:d = +2

uQ,øjHfha iajNdjh

ª Í§uh iqÿ meye;s f,dayhla jk Ni ldur WIaK;ajfha§ c,h fyda jd;h iu. m%;slS%hd fkdlrhs'

ª Tlaisldrl .=K fkdue;s wï, iu. H
2
 uqod yßñka Ni2+ ,jK njg m;afõ'

m%fhdack

ª Fe, Co, fukau Ni o pqïNl .=K fmkajhs'

ª Ni2+
(aq)

 ,jK úoHq;a õÉfþokh u.ska ksl,a f,dayh ksiaidrKh lrhs'

ª ishqïj l=vq lrk ,o Ni f,dayh CO jdhqj yuqfõ uo jYfhka WKqiqï lsÍfï§ [Ni(CO)
4
] jdhquh

ixfhda.hla idohs' fuys Ni ys TlaislrK wxlh Y=kH fõ'

ª we;eï ñY% f,day iE§u ioyd Ni f,dayh Ndú;d lrhs'

+2 (+II TlaislrK wjia:d)

ª Ni f,dayh ;kql wï, ;=, Èhù [Ni(H
2
O)

6
]2+ fld< meye;s ødjKh idohs'

Ni(s) [Ni(H
2
O)

6
]2+

   fld<

ª tu Ni2+ c,Sh ødjKh laIdr yuqfõ ,dfld< meye;s wjlafIamhla ,nd fok w;r th jeämqr laIdr

yuqfõ Èh fkdfõ'

[Ni(H
2
O)

6
]2+

(aq)
Ni(OH)

2(s)

fld< ,dfld<

ª kuq;a c,Sh wefudakshd (NH
3(aq)

) yuqfõ [Ni(H
2
O)

6
]2+

(aq) 
by; ,d fld< wjlafIamh ,nd fok kuq;a th

jeämqr wefudakshd yuqfõ Èhù ks,a oï ødjKhla ,ndfoa'

[Ni(H
2
O)

6
]2+

(aq) 
[Ni(OH)]

2 (s)
 [Ni(NH

3
)

6
]2+ 

(aq)

fld< ,dfld<  ks,a oï

ª [Ni(H
2
O)

6
]2+  c,Sh ødjKhg jeämqr Cl- fh§fï§ [NiCl

4
]2- ly ixlS¾Kh ,efí'

[Ni(H
2
O)

6
]2+

(aq)
[NiCl

4
]2- 

(aq)

   fld<   ly

ª th c,Sh fkdjk t;fkda,a jeks ødjl udOHl§ fuu m%;sls%hdj isÿ jQ úg iEfok [NiCl
4
]2- ks,a

meye;sh'

[Ni(H
2
O)

6
]2+

(EtOH)
[NiCl

4
]2-

(EtOH)

  fld<   ks,a
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ª Ni2+ c,Sh ødjKhg c,Sh ihkhsâ (-CN
(aq)

) fh§fï§ m<uqj ,dfld< wjlafIamhla we;sù jeämqr -

CN
(aq)

yuqfõ th Èhù ly meye;s c,Sh ødjKhla ,efí'

[Ni(H
2
O)

6
]2+

(aq)
Ni(CN)

2(s)
  [Ni(CN)

4
]2-

(aq)

fld< ,d fld< ly

ª Ni2+ c,Sh ødjKh iq¿ jYfhka laIdÍh l, vhsfu;s,a .a,fhdlaiSï (DMG) ødjKhla iuÕ

r;= wjlafIamhla ,ndfoa'

Cu

bf,lafg%dak úkHdih = 1s2 2s22p63s2 3p6 4s1 3d10

m%Odk TlaislrK wjia:d = +1, +2

uQ,øjHfha iajNdjh

ª ;rula uDÿ" Yla;su;a ,d ;U meyehg yqre f,dayhla jk fuh fydÈka ;kH .=K fmkajh s.

ª fuh by, úoHq; a yd ;dm ikakdhl;djhla iys; w;r úoHq; a ikakdhl;djfhka ß§

f,dayhg muKla fojeks fõ.

ª Cu2+
(aq)

c,Sh ødjK úoHQ;a Éfþokfhka Cu f,dayh ksiaidrKh l< yel.

+1 (+I TlaislrK wjia:d)

1. Cu2+ c,Sh ødjKh TlaisyrKh lrùfuka Cu+ wjia:dj ilia lr .kq ,efí'

Wod:- [CuCl
4
]2- ødjKhl Cu l=vq fhÿúg [CuCl

2
]- ,efí'

[CuCl
4
]2- 

(aq)
 + Cu

(s)
2[CuCl

2
]-

(aq)

  ly   wj¾K

fuu ødjKhg jeämqr c,h fh§fï§ CuCl iqÿ wjlafIamh we;sfõ'

[CuCl
2
]-

(aq)
CuCl

(s)
+ Cl-

(aq)

 wj¾K  iqÿ

2. CIdÍh udOHfha§ Cu2+ ixlS¾Kh TlaisyrKh lrùfuka Cu
2
O .fvd,a r;= wjlafIamh ,efí'

ª ldnksl ridhkfha we,aäyhsv y÷kd.ekSfï mÍCIdfõ§ isÿjkafka fuu m%;sls%hdj fõ'

2e + 2OH-
(aq)

 + 2Cu2+
(aq)

Cu
2
O

(s)
+ H

2
O

(l)

3OH-
(aq)

 + CH
3
CHO

(aq)
CH

3
COO-

(aq)
+ 2H

2
O

(l) 
+ 2e

5OH
-
(aq)

 + 2Cu2+
(aq)

 + CH
3
CHO

(aq)
Cu

2
O

(s)
 + 3H

2
O

(l)
 + CH

3
COO-

(aq)

.fvd,ar;=
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3. I- whk fh¥úg Cu2+ whk CuI iqÿ meyehg yqre wjlafIamh idohs'

2Cu2+
(aq)

 + 4I
-
(aq)

2CuI
(s)

+    I
2(aq)

 ks,a   w÷re iqÿ ,d ÿUqre

ª fuu.ska ÿUqre meye;s ødjKhl w÷re iqÿ wjlafIamhla ksÍCIKh fõ'

4. [Cu(NH
3
)
4
]2+

(aq)
 ødjKhg Cu l=vq fh¥úg [Cu(NH

3
)
2
]+ixlS¾Kh iEfohs'

[Cu(NH
3
)
4
]2+

(aq) 
 + Cu

(s)
2[Cu(NH

3
)
2
]+

(aq)

    ks,a wj¾K

ª Cu+ ys CuCl , CuCN , CuI  c,fha wødjH jk w;r tu ish¿u ixfhda. iqÿ meye;s wjlafIam fõ'

3d WmYla;s uÜgu iïmQ¾Kfhkau msÍ mj;sk neúka Cu+ ys ish¿ wjlafIam iqÿ meye;s jk w;r"

Cu+ ys c,Sh ødjK ish,a, wj¾Kh'

CuCl

ª c,fha wødjH CuCl iqÿ wjlafIamh Cl
-
whk ødjK yuqfõ [CuCl

2
]-  , [CuCl

3
]2- , [CuCl

4
]3- hk

ixlS¾K idoñka c,fha Èhfõ'

CuCl
(s) 

[CuCl
2
]-

(aq)  
[CuCl

3
]2-

(aq) 
[CuCl

4
]3-

(aq)

 iqÿ wj¾K  wj¾K wj¾K

ª CuCl iqÿ wjlafIamh c,Sh wefudakshd yuqfõ iïmQ¾Kfhka Èhù wj¾K ødjKhla jk [Cu(NH
3
)
2
]+

(aq)

idohs'

CuCl
(s)

+  2NH
3(aq)

[Cu(NH
3
)
2
]+

(aq)
+ Cl-

(aq)

 iqÿ    wj¾K

fuu [Cu(NH
3
)
2
]+  ys Cu+ jdhqf.da,Sh O

2 
yuqfõ fõ.fhka TlaislrKh fjñka Cu2+ njg m;aù"

[Cu(NH
3
)
4
]2+ idoñka ødjKh ks,a meye lrjhs'

2NH
3(aq)

+ [Cu(NH
3
)
2
]+

(aq)
[Cu(NH

3
)
4
]2+

(aq) 
+ e

4e  +   O
2(g)  

+  2H
2
O

(l)
4OH-

(aq)

8NH
3(aq)

 + 4[Cu(NH
3
)
2
]+

(aq)
 + O

2(g)
 + 2H

2
O

(l)
4[Cu(NH

3
)
4
]2+

(aq)
 +4OH-

(aq)

+2 (+II TlaislrK wjia:d)

ª Cu f,dayh ;kql fyda idkaø HCl iuÕ m%;sls%hd fkdlrk w;r Tlaisldrl .=K iys; idkaø H
2
SO

4

wï,h iuÕ;a ;kql iy idkaø HNO
3 
iu.;a m%;sls%hd lrñka Cu2+ ,nd foa'

Cu2+ c,Sh ødjKh ( [Cu(H
2
O)

6
]2+

(aq) 
) ks,a meye fõ'

idkaø H
2
SO

4
iuÕ

4H
2
O

(l)
 + Cu

(s)
 + 2H

2
SO

4(aq)
[Cu(H

2
O)

6
]2+

(aq)
 + SO

2(g)
 + SO

4
2-

(aq)

ks,a
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50% ;kql HNO
3 
iuÕ

3Cu
(s)

 + 8HNO
3(aq)

 + 14H
2
O

(l)
3[Cu(H

2
O)

6
]2+

(aq)
 + 6NO

3

-
(aq) 

+ 2NO
(g)

ks,a

WKq idkaø HNO
3
iuÕ

Cu
(s)

 + 4HNO
3(aq)

 + 4H
2
O

(l)
[Cu(H

2
O)

6
]2+

(aq)
+ 2NO

3

-
(aq)

 + 2NO
2(g)

ks,a

ª Cu2+
(aq)

c,Sh ødjKhg CIdrhla tl;= l<úg ks,a meye;s wjlafIamhla we;sjk w;r th jeämqr

CIdr yuqfõ Èh fkdfõ'

[Cu(H
2
O)

6
]2+

(aq)
 Cu(OH)

2(s)

ks,a    ks,a

fuu ks,a meye;s wjlafIamh ;dm l< úg c,fha wødjH CuO l¿ >kh njg m;afõ'

Cu(OH)
2(s)

CuO
(s)

 + H
2
O

(l)

  ks,a   l¿

ª kuq;a Cu2+
(aq)

ødjKhg c,Sh wefudakshd (NH
3(aq)

) fh¥úg m<uqj ks,a meye;s Cu(OH)
2
wjlafIamh

,efnk kuq;a th jeämqr wefudakshd yuqfõ Èhfjñka [Cu(NH
3
)
4
]2+ ;oks,a ødjKhla idohs'

[Cu(H
2
O)

6
]2+

(aq)
 Cu(OH)

2(s) 
[Cu(NH

3
)
4
]2+

ks,a ks,a ;oks,a

ª fuu ;oks,a c,Sh ødjKhg Cu l=vq fh¥úg Cu2+ ® Cu+ njg TlaisyrKh fjñka [Cu(NH
3
)

2
]+

idoñka ødjKh wj¾K fõ'

[Cu(NH
3
)
4
]2+

(aq)
 + Cu

(s)
 2[Cu(NH

3
)
2
]+

(aq)

ks,a wj¾K

ª Cu2+
(aq)  

c,Sh ødjKhg idkaø HCl tl;= lsÍfï§ m<uqj fld< meyeù miqj ly meye;s fõ' fuys§

wjika ly meyeh [CuCl
4
]2-

ixlS¾Kh u.ska we;sjk w;r fld< meyeh w;rueÈ ixfhda.hla jk

[Cu(Cl)(H
2
O)

5
]+u.ska iEfoa"

ª idkaø HCl fjkqjg KCl jeks ødjKhla fhÿ úg Cl- idkaøKh wvq neúka fld< meye;s ødjKh

,eîugo bv we;'

[Cu(H
2
O)

6
]2+

(aq)
 [Cu(Cl)(H

2
O)

5
]+

(aq)
[CuCl

4
]2-

(aq)

ks,a fld<     ly


