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( like dissolves like )
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NacCl

b ol B (Agod¥f) Audadiud | dgkialt adi 5Lgd B 335 it Jolgal!

- Nature of the Solute -1

NaCl

Na
Cl
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> Nature of the Solvent -2

(311)
(311) (0.51)
/ (454 ) PbSO,
/I (17)
/I (03) (10)

(10% )
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Polarity

. Dielectric Constant

: Temperature -3
NH,NO;

160

140 KOH

120 /

100 KCl1

80

NaCl

60

40 /

20

20 40 60 80 100 120
( /)
. slallds

e050 ;‘020 (’OJM °JJAJ L - |
4550 2220 1220 AgNO;
426 340 276 KCl
0.083 0.041 0.03 PbSO,




NH,C1

> The Common Ion Effect

. NH;

NH; + HOH — NH", + OH~
NH,C1 —— NH',+CI'
NH,CI
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H;PO,

H,S

H,S — 2H +S*

HCI —— H'

H,S

HCl
H,SO,
KOH
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K;PO,
H

HCIl

+CI'
HCl
s>
HNO;
NaOH
Ba(OH),



Cl
AgCI(s) — Ag+(aq.) + Cl—(aQ-)

Ag+

K:[Cng*-]

[AgCl,,

[CI' ][ Ag"]1=]AgCly | K=K,
K,
K,

Super Saturated

AB
[B ][ A" ]
AB [A"][ B ]
AgCI Ksp
1.6 x 10"
CI' Ag’
1.6 x 10"
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BaSO4 () : Baz+(aq.) + SO42_ (aq.)
K, =[Ba” ][ SO, | = 1.1 x10™"

Can(s) Aﬁ Ca2+(aq') +2F (aq.)
Ky, =[Ca™ |[ F | =4x10™"

Molar Solubility
. AgCl
AgCl — AgCl — Ag' +CI'
S S
Ko=[Ag' ][CI'|=SxS=§ ~8= K,

PbF, S

PbF, —= Pb*" +2F

S S
Ky, =[PP |[F |
3
K
=Sx(28)’=48 . S-= 4sv

(SP)
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AB — A"+B

~~

[AT][B ] <K,

[A"]1[B 1=K, ]
[A"]1[B]>K,

Kep Ko -
100
« 7 )
Ky
BaF2
BaF, = 175 /16 °20
[ 0.00919= 18 o A s s
175 TSNS T\
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BaF2
S

K,=[Ba* |[F |’

Mg(OH),

— Ba® + 2F

~~

S 2S5
0.00919 = S=[Ba*"]

0.01838 = 0.00919 x 2 =2S = 2F"
3x10° =7%(0.01838) (0.00919) =K,

K,
. 8.9 x 107

Mg (OH), —= Mg**" +20H"

S
OH

[OH ][ Mg*" | = 8.9 x10™
4S° = 8.9 x10™"
S=3/2.2x%x10""

Mg* 1.3 x 10™

S 28

OH

= Ksp

=13x10* /

. OH 2.6x10™
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CaF2
- Cacly 0.01
. 4 X 1011-

CaF, — Ca* +2F

S S 28
48 =(28)*(S)=[F [*[ Ca® | =K,,
( ) / 4 x 10_11 =S
CaClz 0.01
CaF, —> Ca’ +2F
S S 28
CaCl, — Ca’ +2CI
0.01 0.01 0.01x2
0.01 + S = [ Ca2+ ] K
2S=[F ] ’ [F—Z] [Ca2+]=Ksp
2(S><2)(0,()1+S)=4X10-11
(0.01+8) 0.01 >>S
[ 32x10” =8 4x10" =S x 4
-5
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Ag(NHs)+2

Ag’ +2NH; —> Ag (NH;),

K, = 1A8(NH. )1 =150 % 107
[Ag"1INH, |

_ [Ag"]INH, ]’
[Ag(NH ), 1"

-199 -

pH



OH~ H;0" -
Mg (OH), —> Mg*" +20H"

(pH>7)

HF
. (pH<T)
CaF, —> Ca’ + 2F + 2H;0" — 2HF + 2H,0
H;0"
-

Ca;3(POy),
3.16 x 107
2 x 107"
. 1.38 x 107

Ca; (PO, ), + 2H" — 3Ca’" + 2HPO,*
HPO,” — PO, +H"
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_ [POF|[H']
[HPO;]

Ca; (PO, ), —> 3Ca’ +2P0O,"
K, = [ Ca* ['[ PO > =1.38 x 10°°

=2x10"

Ksp K
K* _ [PO; P[H*]? _ (2x10™)
K,, [HPO; ’[Ca*[PO; ] 1.38x107¥
[ PO, |’
+12

29x10" = AT

[HPO; |’[Ca™]

/ S =

3S=[Ca’],28=[HPO, |

_ 2(3.16x107)

29 x107" = 7
(S2)°(S3)
/ 8x10° =8 3.45%x10° =Sx108
A /e ghed
z .9
X =
25=310.8x8%x10° =
-8
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: Solubility Product awi3¥ Jjual>

AB —A"+B

AgCl — Ag"+CI

K = lAgTlCr]
[AgCl]

[ AgCl | [ Ag" ] [ CI' ]

Ky, =K[AgCl]=[Ag ][ CI']
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9.9x10™" BaSO,
2 x107™" BaCrO,
4.8 x10”° CaCoO;
2.4 x107° CaS0,
4 x107 CuS
1 x107" FeS
4 x107% Fe (OH );
1.7x107 PbCl,
1x107% PbS
25%x10° Mg(NH,) PO,
6x10° MnS
1.1x10™" Hg,Cl,
3x107 HgS
1.7 %107 AgCl
1x10% ZnS

-203 -

/

0.0015



/ 1 5 X 10-5 — 0.0015 _
) 143.5

AgCl — Ag'+Cr
CI' Ag'
15X 10°=[CI'] 15 x10°  =[Ag']
Kaiga=[Ag 1 [CI']=(1.5x107) (1.5x107)

/| 25x%x107
332 =
| 75x10° = B0
) 332
+Ag AgZCrO4
CI'O42-

Ag,CrOy, — 2Ag" + CrO /"
Kiscrg =[Ag"]* [ CrO, |

1.7x10" =%(75x10° x2)(1.5x107)

5.85

/ >10
1.3 x 102
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10° [Ag"]
Io0a=2%
58.5
[Cr[AgT]=10°=10"x 10"

10
/  0.0001435=143.5x10°

: Common Ton Effect & fdt/ 5% yid

CH; COOH —= CH;COO +H'
CH; COONa —— CH3;COO +Na'

NH,OH —> NH',+OH"
NH,Cl — CH',+ CI'
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BaSO, —— Ba™ + SO,
H,S0, —— 2H" + SO,

: Ionization : (i
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HCl HNO; H,SO4 HCIO,

HCN H,S ,CO; H;PO, ; (

NaOH KOH Ca(OH), LiOH

H; CH;NH, (CH;); NH C¢HsNH, : (

NaCl KNO3 Nast4

HgCl CdCl, ZnSCN : (

1000
. °0.52 °1.86
1.86
0.52
H,0
— H,0+
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$ 5kl | et

H,0 — H '+ OH” (1)
H+
H;0"
(1)
H,0+H,0 —H;0'+OH ... (2)
(1)
[H']IOH7] _
[H,0]
1.8x 107 = _ [HJIOHT] _ (3)
. mop K
°0.52
_ A /521000
(3) /| 555 irere
1.8 x10¢ = HNOHT] _ o (4)
. ol X | N
K,=1x10" =(1x10"°)(55.5)=[H | [OH |
K, Ky
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: (Acids and Bases) dsfgillg jolwe ¥

HCl — H +CI' ( )
H,SO0, —— 2H" + SO,
NaOH —— Na" + OH~ ( )

Ca(OH), —> Ca’ +20H"

HCl + NaOH —— NaCl + H,0

H" + H,0 — H;0"

H,0 + H,0 —— H;0" + OH~



HCIl + H,0 — H;0" + CI
H,S0, + H,0 —> H;0" + HSO,~

NH," + H,0 — H;0" + NH;
NH; + NH; —> NH," + NH,
+
H H
H'+ N:H —> |H:N:H

AICl; BF; NO,

OH , NH; , NH, , HzO:
: Saturated Solutions dadl! Judtalf

100
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¢ et Dl LS

-211 -






: Group I

("Ag)
( "Pb?) ( "Hg,*)

Ag" +CIT —— AgCl
Hg,”" +2CI' —— Hg,Cl,
Pb** +2CI'—— PbCl,

HCl
-213 -



BiCl; + H,O

( HCI : 2HNO; )

—> BiOCl | +2HCI

-~

[ Ag (NH;3 ), |'Cr

( B’ ) ( Cd*" )

(Sn’")

(Sn*")

-214 -

Hg (NH, ) Cl

> Group II :

( Hg™ )
(Pb*")



2Bi**

2As%F
2Sbh*

. (Sb™)

H,S — HS +H'
HS — S +H'
HCI —— CI'+H"

HCI
_Sz
-
+Sz_ — Hgs J_g.uj t._h.n“)
+8T 5 CdS Sl il
+Sz_ —s CuS J_g.uj t._h.n“)
+3S —— Bi;S; o
+ST 5 PbS 3 gual
+8* —— SnS s el
+387 —— As,S; Jal
+38% — Sb,S; Sy
()

Hg2+ Cu2+ Cd2+ Bi3+ Pb2+ :

-215-
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As3+ Sb3+ Sn2+

() ()
( NH; ,S;)

()

As;S;+3 (NH4),S; —— 2 (NH4)3SbS,+ S
poisa¥) i ) o
Sb,S; +3 (NHy ),S; —— 2 (NHy4 );SbS, + S
a5 ) e 5 g
SnS + (NH4),S; —— (NH4),SnS;
a5 saY) &l il g
As,;S; + 6KOH —— K;AsS; + KzAsO; + 3H,0
2SbS; + 4KOH —— 3KSbS, + KSbO, + 2H,0
2SnS +4KOH —— K,SnS; + K,SnO, + H,0

:GroupII (A) ()

Bi,S; + 8BHNO; —— 2Bi (NO; ); + 2NO + 3S + 4H,0
3CuS + 8HNO; —— 3Cu (NO; ), + 2NO +3S + 4H,0
Cd (NO3 ),
HgS
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-3
PbSO, HgS
Cu(NH;);(NO;3), , Cd(NH;3)4(NO3),
4
( ) KCN
( )

K;[Cu(CN);] — 3K'+[Cu(CN), >
K, [Cd(CN);] ==2K"'+[Cu(CN); " — Cd*" +4CN"

:GroupII(B) : ( )

()
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szS3 + 6HCl —— ZSbCl3 + 3stT
SnS, + 4HCI —— SnCl, + 2H,ST

Zn + 2HCI —— ZnClL+H,T
2SbCl; +3H, —— HCI+2Sbl
SnCl, + H, —— SnCl, + 2HCI1

: Group II1

NH,OH — NH, + OH"

-~

(Ca Sr Ba) ( Fe Cr Al)
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Fe’* +30H" —— Fe (OH); |
AP’ +30H —— AI (OH); |
Cr’* +30H —— Cr(OH); |

2Cr(OH); + 3H,0, + 4NaOH —— 2Na,CrO4 + 8H,0

> Group IV :

Zn*" Mn* Co**

-219 -
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ZnCl, + (NHy),S — 5 2NH,C1 + ZnS |
MnCl, + (NHy),S —=*— 2NH,CI + MnS |

ZnS +2HCl —— ZnCL +H,S T
MnS + HCl —— MnCl, + H,S T

MnCl, + 2NaOH —— 2NaCl + Mn (OH ),
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ZnCl, + 2NaOH —— 2NaCl+Zn (OH),
Zn (OH ), + NaOH —— Na,Zn0O, + H,0

- Group V

NH,OH —= NH, +OH"

(NH,), CO; — 2NH," + CO;*

NH, + NO; — NH,NO; —— NO, T +2H,0
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(NHy), CO; —— 2NH; 1 + CO,t + H,0

1.6 x 10 BaCrO,

3.6 x10° SrCrO,
2.3 x 107 CaCrO,

Ba (CH;COOQ), + K,CrO, —— 2CH;COOK + BaCrO !

Sr
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(NH,)2S0, + Sr (CH;COO), — 2CH;COONH, + SrSO, !

: Group VI

NH4NO3 L) NzO + 2H20
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: Anions ddlud! Sligd¥ 1 he CALSI

I 82032- SO32- SZ- Br-

I S? Bo’,
NO;~ SO;* Br
NO," CNS COs™
C,04 $,0:" ClO’;
PO, * AsO* Cl -
SO.> AsO Cro>
Fe(CN)s™ Fe(CN)s*" F

-224 -




-225-



(R

-226 -





