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Cuuudnviaun e

augauaINIaT Y.

1) weimuiniaﬂ'nmia'lﬂﬁqné’aqﬁ?atﬂuﬁw%a‘lﬂ
a) AgClazanlu 1.0 m KNO, aninlusin
b) AgClasawlu 1.0 MHct Tdaninlusin
¢ AgCl azanwlu 1.0 M NH3 Laanilusin
d) Agcl azanlu 0.01 M Hel taeoninlwin
¢) Fe(OH), seawlu 0.10 M b3 Weieninlwiy
f) Zn(OH), et 0.10 M NH3 1dandalwin
g) CaF, aeswlusIseaofs pa 3 6dnin pH 4
h) Ag,Cr0, 8z818lu 0.01 M AgNO, diaunialu 0.01 MK,CrO,

fnou

¥ a4 Y a4 7 '8 A
a) UOANWHYNADY AgCl azawlu 1.0 M KNO; laandilui wiesninwa
d < Y <o J ¥
vodlaeialeseu (awandoalunisdoniingizh 1 vl 214)
Y dy 1 ¥ R v o A
b veanuiligndes Agcl azawlu oM Ha ladesanhnil wieann
O < d ¥
Wovesnauvauloasy (swazdsalumisdenlinsIer 1 N 187)
Y 4 Y v4 1 o 4
o deanuiignaes Al azmwlu oM NH; laaniluh weaninua
- - Ey o - ¥
voamafaaisseneudarou (givavdealumizdeniiingizd 1 mi 207)
¢ Yeanuiignaea Aecl azawlu 0.01 M Ha Tddeendhinh wieann
wavoarouueulessy (1FwABIAUYe b)
Y A ¥ v 9 ' a
e) VYOANWUQNADI Fe (OH), azawlu 0.10 M NH, lavesnnluiunsy
I
lussazanoves NH, swiwavhlvenserawignidhuua 4 o™ Tumsazaiown
o q ¥ R 4
3114 Fe (OH), azenelaiios wiesninwavesneunoulessu
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2NH,
+
2H,0

J
Fe (OH), == Fe® + 20H

+
2NH,

¥ 1 ¥ vy o A
N UYBANNUYNABY Zn (OH), azawlu 0.10 M NH; Tadnihuly nien
HaveINsIAAa 15U ZNDIE 1 DU
Zn(OH), = Zn¥ + 20H"

+
4NH,

Zn (NHq)%
¥ ] Y < vMM ¥
gy VAANWUQNABY  CaF, asmelumsazanedid pH 3 14@n7 pH4 mTe
4 P o q ¥
Tumsazawni pH a1 zdlslasinulessugands 30hld car, azmelduinnh
; Y Y
M0991PNAVDIR NI YT HYE 1aTas1au ooy

(g wazdoalumizdemiiiins iz 1 wi 1905)

CaF, = Ca® + 2F°
+
H,;0
)
2HF + H,0

3/ 3 ¥ ‘ - o
h Yeanuignass dunsaudasldlagiimasiudy Agcro, azmvlu
3/
0.01 M AgNO, ladesninlu 0.01 M K,cro,

Ag,CrO, = 2Ag" + CrO;

2X X

K = L1 x 107" = [Ag']” (CrO7]
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Tuaisazas 0.01 M AgNO, Tuasazay 0.01 M K,Cro,
[Ag’] =2x + 0.01 [Ag*] = 2x
[CrO, 1= X [CtO; 1= x + 0.01
co2x + 0.0 (x) = 1.1 x 1072 - (207 (0.01 + x) = 1.Ix 1077
b w Aoy Y y o o 0 Y
2x WanNAANIla x Heswndandla
-12 -12
M 1.1 x 10 4l = 1.1 x 10
(0.01)? 0.01
-10
x = 11x10° X = \/’ﬂ_
4
= 524 x 10

9
Tuensazans 0.01 M K,cro, T¥m x (M3azang) vinniluaisazais 0.01 M

Y
AgNO; UEAIIT MIBTABUBL Ag,CrO, U 0.01 M AgNO, azupeninly 0.01 M
K,Cro,

ol N

2) muaamrIMIszaEreInlstnavlalolad 4 vila Nerdsilda
_ -8
L. THKg, = 6.5 x 10
e 1al?
2. AglK ) = 8.3 x 10
_ -9
3. Pbly Ky = 7.1 x 10
4. Bily K, = 8.1 x 10717
- -k -~ ' . o -
TwemTdizneum 4 rianusduseIMIszaoIIRNNN lUReLle
a) arapliuin
b) 0.10 F Nal

¢) 0.10 F lugmacaufifiuaaloaausasmissznovudsssdias: muag

AU
2y arareluin Lmmiﬂﬁﬁ"laaauﬂ“umiumuauaamaamﬁazmﬂ N3 ALY
4’ o | ‘i J [] | ) :
sriuegdum «,, veamaliznoudu o Femuaa'ladall

1. Til=Tt* + I°
s s

) () = 65x10°°

() = 2.6x107™*

NITATAWNOITLI = 2.6x10~* 1yaAo au.Al.
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2. Agl = Ag* + I”

8 S
(s) (s) = 8.3x 107"
(s) = 9.1 x 107°
NSATAWVOI Agl = 9.1 x 10° TNadD aV.AN.

3. Pbl; = Pb* + 21
1y 2s

() 2s)* = 7.1 x10™°

3 _ 7.1x10-9

5 2

§ = 1L.21x107®
© AISATAUYDY Pbl, = 1.2x 107 Tuads au.aw.

4, Bil, ¥ Bi** + 3I°
] 3s

(s) (3s) = 8.1 x 107*°

4 _ 81x107"
27

3.0x 1072
1.3%x107°%
1.3x10°° Tuads au.au.

S

H

S ATV Bil,

. o Y o 4
nnmsazmensunlaivamudidunninn o laaan
Pbl, > T21 > Bil, > Agl

b) 8zt 0.10 F Nal

1. TH =TI+ |-
s $
_ 4
[1I" ] MINuA = (5+0.10)
(s) s+0.10) = 6.5 x107® s <<0.10
_ 6.5% 107

S
0.1

CAITASAWYOI TE 1 = 6.5 x lo-' luafAD au.au.

2. Agl = Ag' + I-
s 8

¢
[1- ] MINNA = 5+0.10
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() s+0.10) = 8.3x10°" §s<<0.10
s = 8J3x1071°
LASATAWYBY Agl = 8.3 x 107 Tuads av.Au.

3. Pbl, = Pb* + 2I”
S 2s

(171 Wanua = (25+0.10)
s(2s+0.100* = 7.1 x 107° 2s < < 0.10
s = 7.1x10-7
NSAZAWY0I Pbl, = 7.1 x 1077 Tyans av.aw.

4. Bil; = Bi* + 3I
S S

[1-]1 WaMua = 35+0.10
$(3s+0.10)° = 8.1 x 107°  35<<0.10
s = 81 x 107'¢
MIATAWYDIBIL, = 8.1x107%  Tyads av.au.
Fuamsazawmudidunninahhisy

Pbl, > Tl > Agl > Bil;

o ezl 0.10F vesmsarmwitiuaaloseuvesdslazneulmainazmuetg

1. TH=TI" + 1"
s $

H

[(T1*] MNUA = $+0.10
(s+0.10) (s) = 6.5x107* §<<0.10
65 x 1077

s
IOV T2 |

2. Agl = Ag' + I -
N S

65 x 107 Tyadd av.aw.

[Ag+] MaNUA = 540.10
83x107Y7 §<<0.10

(s+0.10) (s)
s = 8.3x 1078
 ASATANUYDL Agl = 8.3 x 107! Twade av.aw.
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3. Pbl; = Pb* + 2I°
S 2s

[ Pb* ] ﬁmuﬂ = 5+0.10
(s+0.10) 25)* = 7.1 x109 s < < 0.10
s* = 1.8x 107
s = 1.3x10-4
A PITATAWYBI P, = 1. 3 x 107 Tuade av.av.
4. Bil; = Bi> + 3I
§ 3s
[ Bi*] Y?Q‘lfll.lﬂ = 5+0.10
(s+0.10) (35)® = 8.1x107"° §<<0.10

3_8.1x 10°*%
27

=030 x 1078

)

s = 0.74x 10°¢
5 MIATMWYOY Bil, = 7.4x 107 luade av.au.
1?0amsnzmumuﬁﬁmmmn'lﬂﬁou

Pbl; > Bil; > TI1 > Agl

3) WM uIunINIsaTawveassenouse i

a15senou asulumenves  pk,,
a) Cu (OH); mg/dm? 19.07
b) Co(OH), mg/100 cm? 15.60
<) Ca3{(P0.), g/dm? 28.70
d) AgCl mg/cm® 9.81
e) Cr(OH); M 30.22
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AU

a) Cu(OH); = Cu™ + 20H"
S 25S

K, = [(ju‘H ] [OH- ]2
(S) (25)2 - 10—19.07
8.5x 10°%

s 85, o0
S —.4X10

2.13x107*

s = 2.11x10-7 Tuade au.ax.

* NTATWYDY Cu(OH), = 2.77x 1077 x94.9x 1073

Qf

= 2.62x1072 VadANTNAD aU.AY.

b) Co(OH); # Co* + 20H"
S 2s

Kp = [Co”] [OH-]
= 10-15.60

. (S) (25)2 = 10-15.60

=25x1Q71
3 _ 25 “16
S 4 x 10
= 6.25 x107V?
s = 3.97x% 107 Tuado av.au.

+ PTATAWYDL Co(OH), = 3.97~ 10°°x92.9 11380" 1,000

= 3.68x10 Nadnsuap 100 av.au.
0 Cas(PO4); = 3Ca™ + 2POY
3s 2s

K, = [Ca®* P[PO} )?

= 10—2!. 70

(3s)® (25)* = 1071870
=1.99s x 107**
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o8 - 1.995 x 10°%°
27 x4

= 1.85 x 10°¥
log 1.85x 107

51og s

logs 0.2672 + (- 31)
——

- 30.7328
5

= - 6.1466

= 78534

S
5 MIAEAWUDI Cay(PO.);

713 x 1077 x 3004

d) AgCl = Ag' + CI-
S S

[Ag" ][ CI")
= 107 ®

Kep

(S) (S) - 10-9.8-1

7.13x 1077 Tuade av.ay.

221 x 1078 ATUAD av.A.

= 155 x Q%
s = 1.25x%10°% Tuads av.a.
3
- 1-25“0"“43-32"%

MIATDWYOY AgCl = 1.79% 10~? NadnTude av.Fu.
e Cr(OH); = Cr* + 30H"
S 3s
Kp=1[ C*][OH- }?
(S) (35)3 - 10-30.21
6.03 x 10

_ 663 x 107
27

88
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2.23 x10732

s = 1.22x10° luade av.aw.
© MIACAWYDY Cr(OH)s = 1.22x 10 luade av.Aw.

¢ @

& a
4) HnAavinauaues

5) 2IRTWITWIAN Ky, V89817 NBUAE I URndayavesmsazaunliun

madsvnou msazay

a) AgiCy0,4 3.30 x 107g/dm*

b) Ag.S 5.70 x 107*%mg/cm?®

¢) Cd(OH), 2.60x 1072 mg/100 cm?
d) CdS 1.0x107* mg/dm®

e) BiSs 3.10x 107'® mg/100 cm?

AU

-2
a) NSATAWYOL Ag,C,0, = 2:30X107 Tyaqe av.au.
303.74
1.09% 19-4 Tuade av.AN.

Ag,C 04 == 2Ag" + C;03%

Ke = [Ag" ] [C:0%]
[Ag*] = 2x1.09x107
= 2.18x 107
[ C;0%] = 1.09x10-4
K, = (218x 107 (1.09x10™%
= 5.18x 1072

b) AIATAWYOL Ag,S = 5.70x 107*¢ TadATUAD AL.FL.

_ 5.70x 107"
24774

23x107"* Tyade av.au.
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AgsS = 2Ag*+S”

Ko =[Ag")*[5"]
[Ag*] = 2x2.3x107%®
=46 x 107'®

[S'] =23 x 107®
K,, = (46 x 107'%? 23 x 107'%
=49 x 1079
c) MIDYAWYDN CA(OH), = = 2.60x 10~ NaansuAD aL. 9.

- 2.60%107*x 10%x 10
146.4

= 1.78x 107 lyade al.aw.
Cd(OH), = Cd* +20H"
K, = [Cd* ][OH- ]
[Cd*] = 1.78x107?
[OH-] = 2x1.78x1072
356 x 1072

K.p [1.78x107%2}[3.56 x 107 |

23 x 107

d) NISAZAWUBI CdS = 1.0x 10°° NadnsuaD av.au.

_ LOx 107%x j0~?
144.4

=69x 10 Tyade au.au.
CdS == Cd* +§°
[Cd*|[S™]
[69x107'%][69x 107

Ksp

= 4.8 x 10°%

e ) MIATMYYOIBISs = 3.10x 107" ASUAD 100 AL.FN.

_3.10x107*8x 10
304.98

= 1.02x 107  Tuadp av.aw.
| Bi* ] = 1.02x107*°
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[s]

Ix1.02x107"

= 3.06 x 107

BiS; = Bi*+35°

Ke = [Bi"]{S*]
= [102x107*][3.06 x107** ]}
=29 x 10778

6) wiwmmmlTnaesifidaslitlumisramsandscnavda Uil

a) 10.0 U8dn§u vos PbF, e) 1.0 WlA3NTNv89 Fe(OH),
b) 0.50 U8fnTN Va9 BasO, D HgS 1 luana

=3 -3 s -2
) 20 UadniW 109 Ca (10;), (1 mole = 6.0 x 10 3Imxaqa)

d) 1.0 U88®NTV 189 MnS,

Mady ([awizda a), b usz o)
a) PbF, — Pb* + 2F
§ 2s
Ky = 27 x1078
(s) @2s)* = 2.1x107®
s* =6.75 x 107°

s = 1.89x107 Tuade av.au.
3 ™
PbF, asawln = 1.89x107x245.19 NSuAD av.Aw.
= 0.463 x 10° Jaansuae au.aN.
Q & o 3/ g
dirpansazaty 10.0Naansy dsalyiy - 10.0x10° AT,
0.463 x 10°
= 21.6 BU.FY.
b) BaS0, ¥ Ba® + sQ
S S

Ke = 1L3x107
s = 1.3x 107t
s = L14x10°* Tuade avu.au.
NIACAWYDY BaSO4 = 1.14x 1075%233.40
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2.66x107° NTUAD AL.AY.

= 2.66 Nadnsude au.AN.
MABINITATAY BaSO, 0. 50 Nadnsuapaldain _;_o..;;éo’
= 188 QU
0 Ca(10);); = Ca® + 210;
s 2s
Ke = 6.5x1077

s(2s) = 6.5x 1077
s? =1.625 x1077
s = 5.46x10°  luade au.aw.
MIATWYDY Ca(l0;); = 5.46x 107*x390 ATUAD AV.AN.

2.13% 10° NaansTuAD av.ay.

Yy ¥ o a =& W 3%
071ABINITATAW Ca (10,), 911U 20 Nadnsudealdiis

20 x 10°
2.13x10°

9.4 QU.HU.

7) ausashanande lWisurenasnanldniels
a) 0.010 M CaCl, &L 0.010 M NaOH laglf1/smasiriiu
b) 100 RU.TN. UDI 0.0015M Ag™ 39U 200 &p.TY. VDI 0.0010M CI ™
¢) 1.0 8U.T. 184 0.10 M Sr*F @waslu 1 au.aN. 189 0.050 M Cro;
&) 1.0 lulasnduues Ag* auiy 1o lulasnduves 17 Tusiy 500 au.aw.
e) 1.0 Indnin 189 Ca(NOy), Tfiv 1.0 fsdin¥u 189 (NH,),C,0, Twih 1 suaw.

fndy
a) [ Ca2+] - 0010
2
= 0.005 M

[OH-] = o.gloM
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= 0.005 M

Ca* + 20H™ = Ca(OH),

ICP = [ Ca? | [OH- }?
= (0.005) (0.005)*
= 1.25x1077
K, Ca(OH); = 5.9x10"
ICP > K,,

HEAEsHE UL s Danaznou'la

b UTuIsIn = 1004200

iE

100x0.0015
Agt 1 = =229
[Ag' 1 300

-1 =200x0.0010
[CI7] 3

300 0B .

0.0005 M

0.00067 M

ICP = (0.0005) (040067) = 3.35x 107’

K., AgCl = 1.82 x 107°
ICP > K,
1 I,
LA AINAPRT VU INToAnAznoulA

0 [Sr2*] = "-_II)O’ST‘-"
= 1.0x10* M
[CrO%] = 0.050 M
ICP = (1.0x 107% (0.05)
= 5.0x 107¢
Ky StCrO4 = 3.6 x 107°
ICP < K,

HaraIdITazawna ul anaznow

+1_ 1.0x10"¢ _ 1,000
4 L A" )= =50 %0
= 1.85x10°® M
CH 233 (H)
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-7 . LOx10°%_ 1,000
[ ] = == 5—x 500

1.57x107® M
(1.85 x 10-q (1.57 x 1078

ICP

2.9 x 10716

Ky = 8.3 x 10717

ICP > K,
urashmsazaka i soanaznewld

-3
e) { Ca2+ ] - _1‘01X6(l)0

= 6.25x 107¢ M

=1 = 10X 107
[ C.05) BUETE

= BOsx 1070 M

[ICP] =625x 107®x 806 x 107

= 5.04x 107"
K, CaC;04 = 2.3 x 107°
ICP < K,,

' LY 1
ueraan llifansneuv
8), 9) AnWavirdizauias

¥ 3" [ DR D 7 ] A ° [
10) AWLTNIUBES PO, maliairiiuwils fesvldmnsszans o.10 M AgNO,
Suanaznawin Ag;PO, Wof '

Aoy

AgPO, = 3Ag * + POY
Ksp = [Ag7]® POl = 10 x 107%

©.1° [PO]] = 10x107®
=21

[pog‘] = 1OX—IO = 1.0 x 19"
1073

94 CH 233 (H)



3 < ¥ 3 | Y _18 4 o ¥
[POY] AITUANMTNTUAAY 1.0 x 107° M v lvaisazain o.10 M
AgNO; 3uanaznowiu AgPo, Wod

s

11), 12), 13), 14) AnAarrdrmauias

15) Bk wramdmudsdinfues Mn?t Aldanazneulusisecaefd 0.100 M
MnSO, 7 100 SLLEY. Uazifin Na,S flunnisswafivinly dleanazneu

uflanudiudures s iy 000t M au@EhlifneRauudsnlSnes
ey Nays

Aoy
K,MnS = 3x107"
& Y 4 ¥y ¥
LUDANASADULIATUAIINVIVNVUYDISE = 0.001 M
[Mn*1[0.001] = 3x107"

ey _ 3107V
[Mn™) = =501

Ix107? M
3 Xx107'%%x 54.93

1.64x 10°* NTUAD AL.AL,
. S [ M | Allanaznouludisaraiu 100 av.aw.

= 1.64x 10~ ASUAD 100 AL.FBY.
= 1.64x 107 1adnN3uAD 100 AL

16) mnlanfiinsauzdnduie 15 wdwnuminuladnivedlessudi g #

ldanaznoudsil
loaaudilianaznew snfifley safidy  emudidugerie lusde av.aw.
a) SO% Na,S0, BaCl, Bal = 0.005
b) CrO3 K,CrO, PbCly Pb* = 0.010
¢) Fe** FeCl, NaOH OH- = 1.0x10™
d) Ag' AgNO; Kl I = 0.033
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fiinou

. K .
left = — 22 left (M ' 3
ion final fon (M) ion (M) ion left mg/100 cm
4 o_ 13x 107 -8 -4
SO = = .
a) [ 0] 0005 2.6 x10 6.1 x10
=1_ 18x 107" - -
O = 9A 1V 12 8
b) [CrO%] 5010 1.8x 10 58 x 10
C) [ Fe:" ] = LO-” 4.0 X 10"‘26 4.3 XlO"z"
(1.0x 10743
+ - 8.3x 10-” -15 -11

2

= @ o
17), 18) HnRavianaua9

19) wdwramenudududulysfvasduoanoae lus1Iazae 0.020 M

Na,C,0, Fafianududuvaslslatiaulesauriiv o.10 lumd

oy

Ag.C,0, = 2Ag" +C,0% [Ag® P [C20%]
3.5 x 10-I

[ H30 ] {C054 ]
[ HC,03 ]

=
]
|

C,0% + H30 ¥ HC;0: + H,0 K; =

542 x 1078

[ HO | [ HC,03 ]
[ HxC204 |

HC:O;‘*‘H;O‘-: H,C,04+H,0 K, =

5.36% 1072

[ H{0 ][ C,05% ]

10 (2) [HC,0:] = %

_01x [C07]
5.42 x 1073

1.85x 10° [ C;07 |

1N (3) [ HaCy0, | = [ H3O ][ HCO4 |
K,

96
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_ 01x1.85x10 [C0%]
- 5.36% 1072

3.45x10°{ C 071 N

. o . 1
mwilanddmualdegluaisazavesludouoonanaaind 0.02 M HaaIN

0.02 = [Cy07]+[HC03]+[H2C:04) codD)
UM (5) hae ) alu (7)
0.02 = [Cy0%]+ 185 x10°[ C,07]+ 345 x10* [ C207 ]
= 53 x10°{ C,03 ]
[C,03] = 3.8x107° M

UM | c,03 | alu )
~11
gt o 35107
[Ag"] 3.8x107¢
9.21 x 107°
[ Ag']= 3.03x10™
msazatoiulyand - %[ Ag' ]

= 15xi0? M
20) Hndavinaeauto

21) fudu H,S salusrssemefiduniavay 0.100 M Pb(NO;), UaE 0.100 M
Mn(NO;), wwrhazneutalwdilaszanaznoutan uszduwnmmailosau

1 l
lda =& o -

yafianaznounawnianiiisdniy (Halossudmnresivanaznau

u

Aol
PbS = Pb* + §° K =71x 1072 i)
MnS = Mn?* + §° Kep = 1.1x 1078 C D)
NN K, AT Pb?* MANATABUNBUINI AT K,, A niBunT)
NNA K.,
[ Pb? ] [-s_.% ]=7.1x107% RN
(Ma*][S’] = L1x107"® o
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@)+ @) [Pb*]{S"] _71x 10

[Mn*][S§%] = 11x107*®

[ Pb¥ ]=65x 107'*[ Mn* |
v -
[ Pp? | Stmaeegiu 65 x 10-7 (91904 [ Ma?* ] 01 [ Mo |13 uanazaoULLdnI Y
v 9 4o ¥ Y
([UNVUVD | Mn?* ] MZUAUIIAY 0,100 M

L[ Pb*]=  6.5%107*x0.100
=65 x 107!* M
= 6.5% 107'5%207 NSUAD AL.AL.

3 4 a w
= 1.34x 10‘"x11%— Nadnsuee 100 au.ay.
[ ¥

= 1.34x 10°1° %JaanN3 YA 100 D). 1.

22) WANIWMINTAZAILYOY BaSO, lussazandeluil
a) TrIazaemdunaa N8V 1.1x10™> F
b) 0.100 F HCl MDY 3.5x10°° F
(HSO, + H0 ==H;0 ¢ §0;K, = 12x107)

fAnoy

BaSO, = Ba™ + SO, K 13 x 107"

sp =

a) grsazawnidunals
[Ba®™][SO%] = 1.3x107*°
Tumsazmeiilunma (Ba? ] = [s03]
' = s
s = 1.3 x 107°
s o= 1.Ix107°
N10SAY0N BaSO, = 1.1 x 10°  Tyade av.au.
b) 0.100 F HCl
MIAZAYUD BaSO, = [ Ba™ ]
= [sO3]+[(HSOZ] (1)
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[HSO;] - LH3O][SO3]
K2

_0.100 [SO3]
T 12x107?

= 8.3(S0%]
unumaalu ()
AITATAIWYDN BaSO, = [ Ba™ 1

[S03]+8.3[S05)

= 9.3(S0%]
K
*1=9.3 x——2
[ Ba*]?=93x 13 X107
[Ba] = 3.5x107° Tuade au.a.
A15ATAUYDY BaSO, = 3.5 x 1075 Tuade av.awu.

23) WAUIUKINITRZAL VDI IUDENTUEN (Ag,C,0,) lugsazaanianududuyas
o
H.0 A¥%

a) 1Lox 1076 M
b) 10X 10~ M
) 1.0x10" M

MDY

Ae

UfAseidedulunmsacagilaai
M AgiCi04 = 2A2"+C05 Ky = [ Ag' ][ C20%]
35 x 107

= = - l [HCO_]_
2) C04+ H30 HC03+H;0 ; —= L 24—
(2) a0 H e K, [C,04][H30]

1

=542 x 1075
- o l_ [H2C104]
3 HCO+HO*—HCO+HO;—_
(3) HEaOw+ Ha T KT T THC.0: | [HO]
v
= §.36x 107
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AITAZAIWYOI Ag,C,0, = %[Ag*]

= [ C:03]+ [HC203 ]+ [ HiC104])

[C03] [H30 ]

2N 2) [HC:03) = =25

[ HC203][H30 J
536 x 1072

[ €04 ] [H30 }*
= 5.42x107°x5.36x 1072

910 (3) [H2C204 ] =

- [C:0%] [HI0 )P
291 x 107°

WY (5) 1Az (6) adlu (@)

CO3][H3O] [C.03][HiO )
542x 10°% 291 x 10°°
+* + 2
_ K:p [1+ [HJO] + [HJO]— ]
[Ag*]? 5.42x107° 2.91x107¢

Llag )= cor )l

Ag' ] = 2x3.5%x10°M 1+
[Ae [ 5.42x10°% 2.91x10°°

&
a) B [ H30) = 1.0x10°¢M
unum [ H30 | adlu (7)

- —6y2
1.0x 107 , (1.0x 107"
542x10°°  2.91x10°°

[Ag*P=70x10""[1+
= 7.0x107" [ 1+1.8x1072+3.4x107% ]
=71x10™"

[Ag' )= 4.1 x10™ Tuade av.au.

- o L 4 f T w
NITATMVYDY Ag,C.0, ‘lumiazmunu H30 1UNUU 1.0x 107 M UAUNINU

% [Ag' ] = %‘x 10~ Tuade au.Au.
= 2.05 x 10°* Tuade av.au.
L |
b) WD [ H30] = 1.0x10™*

wnue [ g3o j avlu (7)

-4 -2
1.0x10™  (1.0x10™% ]

13 =7, L B
[Ag'P = T0x10™" | 5.42x10°° 2.91x10°°

[H30} N [H30 ) }

(7)
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7.0x107 [1+1.8+3.4x107%)
196 x 107

[ Ag*]= 58x107* Tuane av.aw.
MIBTAWUD Ag,C,0, TUTITATAWNI HIO 1NFU 1 0% 1074 M DAY

%[Ag*] = i-;xlo“ Tuane av.aw.
=2.9% 107 Tuade av.aw.
A
c) 18 [HIO] = 1.0x107? M

unus [ 130 | alu (7)

[Ag" P

- -2 1.0x 10792
7.0)(10 11 +1.0Xi0 +(
[1 5.42x10"%* 291x107® ]

70107 [ 141.8x10%*4+34]
1.5x10-8

= 2.5x 107 Tuaas av.aw.
] - 4 Y “7 1 e
PIATAWYBI Ag:C,0, TuasazwN [ Hio IUTU 1 Ox 102 M  TRuvAD

% [ A" ] = -255« lo-

= 1.25 x 1073 Tuase av.awu.

24) WAMWIUWINITEAWVEI BaCO, Tusin
[ -] |
1) lidnilsfsnnanuuges co:
o A o &
2) AN NALLuuELas CO3

AMnou

1) adniafannuiudiives cos

BaCO; = Ba*+C0; K, = 5.1x107°
s s

[Ba®*]{CO}] = 5.1x107°
*=51x 107°

§ = 7.1x10-5 Tuagd av.aw.

CH 233 (H)
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5 MIASMUYOQ Baco, W = 7.1 x 107 Tuade av.aw.
2) Anladannuithuiuavsaco;

m) BaCO; ¥ Ba*+CO; K, = 5.1x10™°
(2 ) CO3+H;O = HCO;+OH™ K, = .g-‘:
-
_1xip7*
T 47 x10™
= 2.1x107
(3) HCO3+H;0 = H;CO;+OH™ K,, = ]_’é.!
T
1x 1074
= 4.45 x 1077
=2.2x 107°
(4) 2H,0 ® HI0O+OH~ K. = 1 x 10"
solubility = [ Ba®** | =[CO; |+ [HCO3 |+ [HaCOs] ... ®
aunadizqougn
2(Ba** ]+[HjO] = 2[CO3)+[HCO3]+[OH"] .. ... 6)

sIntuns @ stud co; wearmubudahbine on- gefulugsazmose
warnaqniidhuiue Mufe [ 110 ] < < [OH- |94 [ oH- ] 82190 [ co; | nen
A1IAZDIUVO3 BaCO, AU [ HIO J<<<[Ba®]
NNTUMIT (6) TR

2[Ba*] = 2[CO3]+[HCO;]+[OH") ... U
NnauMIN @) iax @) wniuladm Ky < <K, W0 @471 [ HiCO: | HlemmiAntu
aforndy neo: ofinn e sums 5) e

[Ba®] = [CO3]+[HCO3] vnsans (8)
(7)-(8)x 2
0 = [OH ]-{HCO;]
» [OH-] = [ HCO;] )
91N (2)
II((" =21x10"
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_ [HCO3] [OH™]
[CO3]

[ Hco3 ]

[CO3]
[HCO3] = VZ2.Ix10°[C0%]
unusadlugunsi @
[ Ba™]

[CO3 ]+ VZAx107°[CO5] ... (10

K.

{Ba™ ]

_ 5.1x10-9
(Ba™]

1N () [CO3]

unud [co3] aalu ()

_ S.1x107° 2.1 x 107*x5.1 x 10°°
- [Ba10]+/ E[Bah’ul

[Ba™ - 1.03x 107 [Ba® - 5.1x10™ = 0

[ Ba™ ]

unumh [ Ba"] = 1 x10-4

[1x107®]-1.03x107[1x10™* ]i -51x10”° = -54x107
uNUA [Ba® ] =15 x 107
4.8 x107°
1.3x10™
0

[2.25x 107%]) - 1.03 x 107® (1.22 x 10~y « 5.1 x 107°
MU (Ba* ]
' [1.69%107%]-1.03%107¢(1.14x107%) - 5.1 x10™°
Wufie msazawves [BaCO;] = 1.3x107 M

25) NMNUALR
Agt + INHy = Ag(NHp), K = 162 x 10
AgBr === Ag* + Br- K = s25x107 13
. v v P Y v A -~ - o
VNURIMIANTNTU e wen luflunded siRe Teanwlul v A nisenas

-l
new AgBr uan3nzanuill 0.025 M Br- U8z 0.045 M Ag(NH,)y

CH 233 (H) 103



aouy

’ o Y 9 o4 49 9/ a ¥ o
ﬂ'ﬁﬂ’]“')ﬂ!ﬁ']ﬂ')"ﬂ!““ﬂ‘\lu"llﬂQllﬂHiuluﬂﬂﬂ'ﬂ\ﬂﬂfﬂ@Qﬂu"liﬂ,ﬁ!ﬂﬂﬂ'ﬁﬂﬂﬂzﬂﬂu

& ° 1 ¥y ¥ ] <t r o 7 4 o b
AgBr ADN1TAUININANWANTUve Aten TuasHaumn U 1533y ly

HARMITHIN [AgT] AU [Br ] UAUMAY K, U949 AgBr WOA

N UNIT Ag' + 2NH, T Ag(NH,); K = 1.62 x 107
HE AN

[Ag(NH,),]

- . 1.62 x 107

[Ag'] [NH,]* =

) [Ag(NH,);]
[Ag”] = -
1.62 x 107 [NH,]’
NAAUMS Kep = [Ag'1[Br’]
unue @ avlu @
[Ag(NH,];]
5.25 x 10”"° = X [Br)

1.62 x 107 [NH,]?

ﬂ +
(U9 [Ag(NH,);] = 0.045 M
[Br] = 0.025 M
5.25 x 1071 = 0045 X 0025
162 x 107 [NH,]?
INH,]* _ 0.045 x 0.025
162 x 107 x 525 x 107
= 1.32x10°
o [NH,] = 15 M

o 4

¥ 9 y 9 (Y 4 o 1 s
Hu amﬂ%mmwmumm [NH] 9en9ueo8 11 5 M %wwﬂw”lnmﬂmmu AgBr

104
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26) waswmmmiszaodulusaFusssTusznevdalud
2) Mg(OH), i pH 12.30
b) CdS # pH 1.70, F11azaLBUTINIY H,S
¢) ZnS i pH 0.60, A1 TR LBUGIEL H,S

fixmou
a Mg (OH),  —=Mg” + 20H Kpp= 1.8 x 107"
pH = 1230
pOH = 14 - 1230 = 1.70
[OH] = 20 x 1072
Tdmsazanoves Mg (OH), I8 x
[Mg™] = x

[Mg*][OH1*= 1.8 x 107"
) (2.0 x107%H%= 18 x 107"

1.8 x 107" _
X = X— = 4.5 x10 8 M
4.0 x107*

’
W

4
WUAD N1TAYAIVY Mg (OH), 1l pH 1230 = 45 x 10™% M

CdS = Ccd* + 8%
Ksp = [Cd®] [$*] = 20 x 107%
Tmsasaelii = x = [Cd®]
mianuduiuves s* luesarareiondine s W pH 1.70
PNTUMIN 6.27 M 218 Tumiadoindliinsed 1
6.8 x 107*
C[H;0]*
6.8 x10~%
- (2.0 x10%)°

[S*] =

= 1.7x10™%®
1] [ -
unum [S*1 aaluaunmsn @
(x) (1.7 x 107*°) = 2.0 x 107%

CH 233 (H)

(PH 1.70 1) [H;0] = 2.0 x 10°

%)

105



2.0 x10°%
1.7 x10”%°

1.2 x107®
1fufie MIAZATEVBY CdS 7 pH 1.70 DAY 1.2 x 107° M

ZnS = Zn®* + 8%

Kop = [Zn*] [8*) = 4.5 x107™
Wmsazaw il = x = (za®)
WA (57 Tuasazmeisudiaay H,S T pH 0.60
MNaNNTT 6.27 mh 218 Tumiadeniidnsized 1

6.8 x 107

[$*] = —
[H;0]

—24
= % (pH 0.60 W [H;0] = 2.5 x 107
2.5 x
= 27x10%
1 e o
UNUAY (ST adluannsT 1
) (2.7 x107*)= 45x 107

45 x 107%
2.7 x 107%

0.17
i 4 .
WUNBNITATAGVDI ZnS Nl pH 060 HAUTAY 0.17 M

° - ' P
27y AR MmImmImIazaeduluend vessrsissnavdelus

-3
a) CaF, 1u HOI fi pH = 170 Y 4.4x 10
b) CaC,0, 14 HCl i pH = 2.30 @y 4.2x10™

i -
¢) MgF, 14 HCI 1 pH = 3.00 Aoy 2.3x10™

snoy (Lancdis a)

a) CaF, — Ca® + Jp-
+

2H;0

2HF + 2H,0
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-11

Ksp = [Ca*>] [FT]* = 49 x 100 ... @
[H;0] [F ] .
Ky * = ———— 2.4 x107t . )
[HF] =
Molar Solubility ¥®3 CaF, = [Ca™] = %([F'] + [HF]) -0
NNAUNITH @)
[H;0] [F7] 2.0 x107%[F~
[HF] = 3—,4 = [-4 ]
2.4 x10 2.4 x 10
unumadluaunsm @)
. 1 _ 20 x 1072 {F7) | .
[Ca™] = 5 (IF7] + ( E_, ))
2.4 x 10
1 _
= 3 @3[F])
= 42.15 [F7)
5 ~ _ [Ca2+]
Wi [F ] 215
HAUM [F7] a9luaunsn 1)
2oy [Ca™] _
(ca®( 515 ) = 49 x 10
[Ca®*}? = 87 x 107°
[Ca®] = 44 x 107°
fufio N178xMBYD CaF, U HCI Wil pH = 1.70 = 4.4 x 107 M
28) Bsf I ImIse mailuniude 100 SUTN. (/100 cm?) VOINITUTT LMD
X
1Ua
3 AgCl1 W1 .0 MNH3
b) AgBr 1% 40 M NH3
c) Agl 14 15 M NH,
meaoy (lawizdo a)
a) AgCl = Ag' + CI’ Kgp = [Ag’][CI-] = 1.0 x 107
........ 1)
CH 233 (H) 107



Ag'+ NH, == Ag (NH,,)" < [Ag (NHS)’]
’ [Ag"] [NH,]
20x10° fl
[Ag(NH,);
[Ag (NHS)‘] [NH,]
6.9 x 10° i

Ag(NH,)® + NH, — Ag (MH); K, =

It

MIREMY = s = [Ag')+ [Ag(NH,)'] + [Ag(NH,)}) = [CI-1 0
PMIAUMT ( 2 )  [Ag(NH))) =K, [Ag’][NH, ] ... (5
PNTUMT ( 3 ) [Ag(NH,),] = K, [Ag (NH,)"][NH,]

KK, [Ag*)INH,)2 fl

#l

UNUM ) uaz ) adlu @)

S = [Ag") + K[[Ag') [NH,] + KK, [Ag'] [NH,]’ = [CI-] . .. . f
Wvumen [Ag*} Teglumeu [Cl-]
nnaunsn @ wld

K
[Ag] = —E. 8

(C17)
unum @) avlu @
Kgp KK¢p [NH,] KK Kgp [NH,] 2

s = P = [Ci7)
(] + [C17] + [C17]
8 = Q)" = Kgp+ KKgp INH;] + KKKy [NH,)?
UNUMAN 9 adluauns
§2 = 10X 1071+ 20X 10°x 1.0 + 2.0 x 10* x 6.9 x 10° x (%)
= 1.0x 107" x 1.38 x 107
= 1.38x 107"
s = 3.7 x107? Tuade au.au.

= 37 x 107 luage 100 AU,
- 37 x 107 x 1434  ASUAD 100 AL,
0.53

o . o \
U NMSAzZaVed AeCl W 1.0 M NH, BAUYIAY 0.53 ATNAD 100 AL.TBY.
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20) AgClyy + CT =2 AgCly K = [AgCl;] = 2.0x0°
cl”
AgCL + Cl- = AgCl; K, = [AgCly]l = 1
[AgCl, J[C17]

mﬂdmuﬂﬂmaaﬂg‘jﬁ?mﬁaam IF T Mes AgCl luarsasmed
Ianudsduvasasalydlosow o

a) 2.0F Ay 1.2x1074 F
b) 0.50 F ABY 1.5%10™° F
0) 5.0x 102 F MOV 1.1x10 8 F
4 5.0x 10~ 4F MOY 3.7x10 F
oy
AgCli = Ag*+CI” Ko = [Ag*][C17)
- 1.82x 107

MIDYAWYOY AgCl = [ Ag®]+[AgCh]+[ AgCl
K,.p

[cr]

+K, [CI )+K:K; [C1-]'

) l[.zgri(]m—_m+:z.0><10‘“ [Crr]+2.0x10° [C ]

a) [Cl-]=20F
MIDCUVON AgCl = LQ;—(;(—):2+2.0>< 10°5%2.0+2.0x 1073(2.0)?
=901x 107" +4.0x107%+8.0x 107°
= 12x100* F
b) [Cl- ] = 050 F
~10
MWL Aglt = LEZXIO 7 0, 19750,50.42.0x 10 0.50)°
= 3.6x10°°+1.0x 10%+0.50% 1073
= 15x10°% F

CH 233 (H 109



c) [CI-] = 5.0x1072 F

=10
N13ALAIVY0I AgCl = %-bZ.OXIO"X 5.0X1072+2.0x 1075(5.0 x 107%?

3.6x107°+1.0x 107 +5.0x107®
1.1x10™* F

i

d) [CI'] = 5.0x WO*F

1,82% 1070
50x10™

= 3.6x1077+1.0x107*+5.0x 10"
= 37x1007 F

MIATMWYOY AgCl = +2.0X 107X 5.0x 107 +2.0x107*(5.0x 10™%?

30) wdmrahdnslfanududuies on whls Weflezezme o.200 nfu
289 Pb(OH), IUWRITHTAY 200 NLLATL.

Pb(OH),) + OH™ = Pb(OHJ;; K = 5.0x10 2
. -7
AV 2.48x10

finou
Pb(OH),(s)+OH- ® Pb(OH); ; K = s0x10* ... i)
Pb(OH); # Pb* +20H"; K =25x 10" )

) y
d1Roamslv po(omy, 1IN 0200 nfl  azewlAnualumsnzaiw 200w

WIAI1 Pb(OH), demolaivuty -F 2290, 1,000

241.2 200
= 4.1x107? F
NMINTHWYBI PH(OH), = [ Pb” |+ [ PB(OH)3 ]
41 x10-J = [PO*]+[Pb(OH)s] ... ()
"n ) K = 5.0x107
[ Pb(OH);3

(:\ [Pb(OH): ][ OH- 1

= Lmniuftuveda
[Pb ©OHp]= S0x10?[OH-] ... n
mn (2 [Pb** ][OH- ] =25x 107**

110 CH 233 (H)



_2.5x10-16

[Pb™ ]
[OH- ]

UM (@) 1A 5) M )

, - _ 2.5% 107"+ 5.0% 1072 [ OH-
40 x 107 = 20 [oH-]

41 x 107 [OH- |2

25x 107'%+ 50 x 1072 [ OH- ]
5.0x 107 [OH- J'-4.1x 107 [OH- 2+2.5x 107 = 0

Yoy o VY -
1933 MINBIBAUUNYORANAIA (Trial and error)

(e [OH-]1 = 1.0X10°*F
5.0%107*x107'*-4.1x1073% 1072 +2,5x 107" = -38.5x107'°
unush [oH] = 1ox107 F
5.0% 107% 1072 - 4.1 X 1072 x 1074+ 2.5 x 107'% = 2.69x 107"
inuh [OH-1 = 05x10°F
5.0%X102x6.25x 1072°-4.1x 107°x2.5x 107 +2.5x 107" = 775 x 1071¢
UM [ OH- | = 0.248x 10°¢ F

$.0X1072x3.78x 107 -4.1x 1073 x6.15x 1074 +2.5%107*¢ 2 0
y Yy .« ¥ Y 1 v
ARSI NUINUYUYDI OH-  NAsl¥iU 248x10°7 F

12

31) HRGMVDINTBZMBUDS MgNH,PO, HMiiiy 2,50 x 10717 33duIumIng

- |
8708 MgNH, PO, lusrsazaufdl pg N 8, 9 uas 10 uasfinnady
+ ,
TWIWV8I NH [, + NHy = 02M uazA UM mnadidfveresinaiyi

L ) J - -
iy 0.01 M AINNVBINM AN TUIZNOLTITEUYEY Mg(OH)t = 300 K,

189 NHj, = 5x 10”10 unze pk, 189 H,PO, = 2.15, 7.15, 12.4 A WAL

@Y pHB = 3.8% 10>
pH9 = 56x 10~ 6

pH10 = 2.2x 10~ 6

CH 233 (H) 111



filmou

MgNH PO, ¥ Mg* + NH: + PO:

K = [Mg*][NH:][PO}]
= 2.5 x1071%
NH:+H, 0 = NHj+H30

K, = [NH;][H30]
[NH%]

5% 1071

Mg?** + OH- = Mg(OH)*

K = _[MgOH)" ]

[Mg* ] [OH" ]
= 300

PO:+ H,0 ¥ HPO4+ OH-

K
Ky = —¥
b K.,

_ [oH"] [HPO3]
[POY]
_1x 107
1x107124

= 2.5x 1072
H,0 = H,PO:+0OH"

— KW
K.,
[OH™ ] {HPOY]
[ HPOY ]
1107
1x1077%

= 1.4x1077

HPO:

+

H,PO;+ H;0 = H,P0, +0OR"

112
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= [OH"][H;PO,]
[ HaPO% ]

- 1 x lQ-M
1x107218

= 1.4 x 107*?
MIDEDWYDY MgNH.PO, = 5
= [Mg*]+[ Mg(OH)']

aulang NH{+NH; = 02 M ©®)

HsPO4+H:PO:+HPOI+POL = 0.01 M o)

PIGN pH = 8 (pOH = 6)
910 (3) (Mg(CH)'| = 300x[ Mg ][OH"]
300 % 107°x [ Mg™* |

TUABMITOLAIY = [ Mg |+3x107*{ Mg™ |

ft

il

= 1.0003 [ Mg™ ]
2 wmeg* (10)
.+ _ [NH,]{H;0]
9N 2 [NHI] = 5xm-xo
[NH;]X]O-!
5 x 1071
= 20{NH,]
UNUAT [ NH; | 09U (8)
NH;+20( NH] = 0.2 M
(N, = §2
= 00095 M

. [NH;) = 0.0095 X20
=019 (11)

1N @), (5),66) [HPO3 ) = 23X10 [ po}]

= 2.5x104 [POY)

CH 233 (H) 113



-7 4

3.5x10° [ POY)

- 3
[ HyPO, | = 14XI10 12):3-5 107 pot]
10°

= 4.9x 107 [ PO3 ]
UMM [ HsPO, |, [ HaPOG |, [ HPOS ] 81U (9)
4.9 x107 [ PO% ]+ 3.5 x 10' [ PO§ | +2.5x 10*[PO% |+ [POS 1 _ g1

2.85 x 10' [ PO: ] = 0.01

pot} = 0.01
[PO:] 2.85x 104

3.5x10-7
UMY 11y Az (12) aalu (1)

[Mg®] (0.190) (3.5 x 1077 = 2.5 x 10™!2
-11
Mgt ] = 2.5 x10
(Ms™] 0190 x 35 x 1077
= 3.8x107 M
. mmzmmquE(NH‘)PQ‘]ﬁpHS = 1.8x10° M

v & 1

Tuhusaiduadtuliefnaumnisataon pa o uas pH 10 9¢'lawadal
NSBTAWYI pHO = 5.6x 10 M
NSATAN pH 10 = 22x 10

32), 33), 34) AnWarindmauias
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< o
wuUEnYRINMANUNN 6

)

2)

3)
4
3)
6)
7

8)

9

10)

11)

12)

Calculate the solubility product constants from the given solubilities: (a) Agl 0.00235 mg/I;
(b) Mg(OH),, 0.000793 g/100 ml; (c) AgaC:04, 3.28 mg/100 ml.

From the solubility product constants listed in the appendix, calculate the following
solubilities in water, neglecting such effects as hydrolysis: (a) PbSQ, in mg/ml; (b) CaF,
in g/100 ml; (¢) Cu(lO3)2 in mg/100 ml.

Calculate the molar solubilities of the following, neglecting such effects as hydrolysis:
(a) BaSO,4 in 0.01 = F K3S0y4; (b) MgF»in 0.20 - F Na F; (¢) Ag;C1204in 0.001 = F AgNO;.
Calculate the molar solubilities of the following: (a) Mg(OH); at pH 12.30; (b) CdS at
pH 1.70, solution saturated with H,S; (¢) ZnS at pH 0.60, solution saturated with HP.
Calculate the molar solubilities of the following: (a) CaF; in HCI, pH = 1.70; (b) CaC;04
in HCl, pH = 2.30; (¢) MgF; in HCI, pH = 3.00.

Calculate the solubilities in g/100 mi of the following: (a) AgCl in 1.0 - M NHj; (b) AgBr
in 4.0 — M NH;3;; (¢) Aglin 15 = M NH;.

Calculate the following: (a) pCl of 0.02-F NaCl; (b) pBr of 0.05 ~F CaBr3; (c) pl of
0.001 — F Mgl; (d) pCl of 0.01 —F CrCl,.

Calculate the values of pCl and pAg of the solutions made by mixing

(a) 75 ml of 0.10 — F NaCl + 25 ml of 0.12 ~ F AgNO,.

(b) 40 ml of 0.10 —F NaCl+ 60 ml of 0.15 — F AgNO,.

(c) 40 ml of 0.}5 - F NaCl+ 60 ml of 0.10-F AgNO;,

(a) Calculate the value of pCl of a solution made by mixing 50 ml of HCl, pCl = 2.00,
with 50 ml of HCI, pCl = 4.00; (b} Calculate the value of pAg in a solution made by mixing
equal volumes of a solution of AgNQO;, pAg = 1.70, and of NaCl, pCl = 2.00.

50 ml of 0.0600 -- F K2CrQ4is mixed with 50 ml of 0.080 ~F AgNQO;  Calculate the following:
(a) the solubility of AgzCrOy in the solution in moles per liter; (b) the concentrations of the
following ions: Ag®, CrO}-, K*, and NO;

(a) Calculate the pH required just to prevent the precipitation of CdS from a solution which
is 0.050 = M in Cd?* and is saturated with H:S; (b) What should the pH be if it is desired
to lower the concentration of Cd?* to 10°°—~ M by pre precipitating CdS ?

To 60 ml of 0.10 = F NaCl is added 40 ml of 0.16 — F AgNO;: (a) Calculate the number of
milligrams of Cl- not precipitated; (b) The precipitate is washed with 75 ml of water at
room temperature, Assuming solubility equilibrium is reached, how many milligrams of
AgC! dissolve in the wash water ?

CH 233 (H) 18



13)

14)

15)
16)

17)

18)

116

it is desired to separate two metals M?* and N* by precipitation of their sulfides from a
solution which is 0.10~ M in H* and saturated with HzS. What is the minimum ratio of
the K,p Of MS to that of N,§ in order that the concentration of N* be reduced t0 10" « M
without precipitating M®* from a 0.10 -~ M solution ?
Calculate the molar solubilities in water of the following, taking into account hydrolysis
of the anion: (a) calcium carbonate; (b) barium chromate; (c) silver chromate; (d) zinc
sulfide; (e) silver sulfide.
If exactly | .00 liter of 3.0 = M NHj (find concentration) is required to dissolve 4.00 mmol
of the silver salt AgX, what is the K, of the sait ?
One mmol. of AgCl is dissolved in 500 ml of ammonia, the final concentration of NHj
being 0.50 - M. Calculate the concentration of uncomplexed Ag' ions in the solution.
100 ml of a solution that is 0.10—- M in Cu?* and 0.10- M in H* is saturated with H,S.
Calculate the milligrams of copper left in the solution, taking into account the fact that
the precipitation of Cu8 produces hydrogen ions.
(a) Show that the molar solubility of the salt MX, where

MX 2= M*+X>

is given by

o Koo X Kuy X Ky + Kap X Koy [ H' ]+ Kop (B ]
Ka; X Kqp
Here K,, and K,, are the two dissociation constants of the acid HaX.
(b) Some texts give the following expression for the solubility of a metal sulfate, MSOs,

S =

in acid media
s = V Ko XKyt Ko [F]
K2
How do you rationalize this expression with that in part (a) ?

CH 233 (H)



