8.6 SECTION 8

8.2 EQUILIBRIUM CONSTANTS

TABLE 8.5 lonic Product Constant of Water

This table gives values of§w on a molal scale, whei€w is the ionic activity product constant of water. Values
are from W. L. Marshall and E. U. Franck, Phys. Chem. Ref. Data(:295 (1981).

Temp., Temp., Temp.,
°C pKw °C pKw °C pKw
0 14.938 45 13.405 95 12.345
5 14.727 50 13.275 100 12.264
10 14.528 55 13.152 125 11.911
15 14.340 60 13.034 150 11.637
18 14.233 65 12.921 175 11.431
20 14.163 70 12.814 200 11.288
25 13.995 75 12.711 225 11.207
30 13.836 80 12.613 250 11.192
35 13.685 85 12.520 275 11.251
40 13.542 90 12.431 300 11.406

TABLE 8.6 Solubility Product Constants

The data refer to various temperatures between 18 at@, 2id were compiled from values cited by Bjerrum,
Schwarzenbach, and SilleStability Constants of Metal Complexgart I, Chemical Society, London, 1958,
and values taken from publications of the IUPAC Solubility Data Projotubility Data Seriesinternational
Union of Pure and Applied Chemistry, Pergamon Press, Oxford, 1979-1992; H. L. Clever, and F. J. Johns
J. Phys. Chem. Ref. Dat8;751 (1980); Y. Marcuslbid. 9:1307 (1980); H. L. Clever, S. A. Johnson, and
M. E. Derrick, Ibid. 14:631 (1985), an®1:941 (1992).

In the table, “L” is the abbreviation of the organic ligand.

Compound Formula K, Ksp

Actinium

hydroxide Ac(OH) 15 1x 10t
Aluminum

arsonate AlAsSQ 15.80 1.6x 1016

cupferrate Allg 18.64 2.3X 1071

hydroxide Al(OH), 32.89 1.3x 1033

phosphate AIPQ 20.01 9.84%x 102

8-quinolinolate All 29.00 1.00x 10-2°

selenide AlSe, 24.4 4X 10725

sulfide ALS,; 6.7 2X 107
Americium

(1) hydroxide Am(OH), 19.57 2.7X 102

(V) hydroxide Am(OH), 56 1Xx 1056
Ammonium

uranyl arsenate NRJO,ASO, 23.77 1.7xX 10>
Arsenic

(1) sulfide As,S; 21.68 2.1X 102
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Compound Formula K, Ksp
Barium
arsenate B#4AsO,), 50.11 8.0x 105t
bromate Ba(BrQ), 5.50 2.43x 104
carbonate BaCO 8.59 2.58%x 10-°
chromate BaCr@ 9.93 1.17x 107
ferricyanide 6-hydrate B#Fe(CN)]-6H,0 7.49 3.2x 108
fluoride Babk 6.74 1.84x 107
hexafluorosilicate BaSif 6 1x10°
hydrogen phosphate BaHRO 6.49 3.2Xx 107
hydroxide 8-hydrate Ba(OH)8H,0 3.59 2.55x 104
iodate hydrate Ba(lg),- H,0 8.40 4.01% 10°
molybdate BaMoQ 7.45 3.54x 108
niobate Ba(Nb@), 16.50 3.2x 107
nitrate Ba(NQ), 2.33 4.64% 103
oxalate BaGO, 6.79 1.6X 107
oxalate hydrate Ba©,-H,0O 7.64 2.3xX 108
permanganate Ba(Mn® 9.61 2.5X 101
perrhenate Ba(Re®, 1.28 5.2X 102
phosphate B&PO,), 22.47 3.4x 10
pyrophosphate B#,0, 10.50 3.2x 101t
8-quinolinolate Bal. 8.30 5.0x 10°
selenate BaSeQ 7.47 3.40x 108
sulfate BaSQ 9.97 1.08x 1010
sulfite BaSQ 9.30 5.0x 101
thiosulfate BagO; 4.79 1.6X 10°°
Beryllium
carbonate 4-hydrate BeGOIH,0 3 1X 103
hydroxide (amorphous) Be(OHl) 21.16 6.92x 1022
molybdate BeMoQ 1.49 3.2X 102
niobate Be(NbQ), 15.92 1.2x 1016
Bismuth
arsenate BiAsQ 9.35 4.43% 1010
cupferrate Bils 27.22 6.0x 1028
hydroxide Bi(OH) 30.4 6.0Xx 103t
iodide Bil, 18.11 7.71X 10710
oxide bromide BiOBr 6.52 3.x 107
oxide chloride BiOCI 30.75 1.& 103
oxide hydroxide BiO(OH) 9.4 4 10°1°
oxide nitrate BiO(NQ) 2.55 2.82x 103
oxide nitrite BiO(NQ) 6.31 49x 107
oxide thiocyanate BiO(SCN) 6.80 1% 107
phosphate BiPQ 22.89 1.3x 10
sulfide BLS; 97 1X 10°°7
Cadmium
anthranilate CdL 8.27 5.4X 10°
arsenate CdAsO,), 32.66 2.2X 10733
benzoate 2-hydrate CdL2H,0 2.7 2X 10
borate,meta Cd(BG,), 8.64 2.3X 10°
carbonate CdCo 12.0 1.0x 1012
cyanide Cd(CN) 8.0 1.0x 108
ferrocyanide CeFe(CN)] 16.49 3.2x 107
fluoride CdR 2.19 6.44x 103
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Compound Formula Ky, Ksp
hydroxide Cd(OH) fresh 14.14 7.2 10°%5
iodate Cd(1Q), 7.60 25X 108
oxalate 3-water Cd®,-3H,0 7.85 1.42x 108
phosphate CqPO,), 32.60 2.53x 1073
quinaldate CdL 12.30 5.0x 1013
sulfide Cds 26.10 8.x 10?7
tungstate Cdwo 5.7 2% 10°

Calcium
acetate 3-water Ca(OAc)3H,0 24 4% 103
arsenate C4ASO,), 18.17 6.8X 1071
benzoate 3-water Cak3H,0 2.4 4x 103
carbonate CaCO 8.54 2.8X 10°
carbonate (calcite) CaCoO 8.47 3.36x 10°°
carbonate (aragonite) CaGO 8.22 6.0x 10°
carbonatomagnesium Ca[Mg(G)3 dolomite 11 1x 101t
chromate CaCr® 3.15 7.1x 104
fluoride Cab 8.28 5.3X 10°°
hexafluorosilicate Ca[Sif 3.09 8.1x 104
hydrogen phosphate CaHRO 7.0 1.0x 107
hydroxide Ca(OH) 5.26 5.5X 10°®
iodate 6-water Ca(l9),-6H,0 6.15 7.10x 1077
molybdate CaMoQ 7.84 1.46X 108
niobate Ca(Nbg), 17.06 8.7x 1018
oxalate hydrate Ca0,-H,0 8.63 2.32x 10°
phosphate C4PO,), 28.68 2.07x 1020
8-quinolinolate Cal 11.12 7.6X 10712
selenate CaSeQO 3.09 8.1X 10+
selenite CaSep 5.53 8.0x 10°¢
silicate,meta CasiQ, 7.60 25X 108
sulfate CasQ 4.31 493X 10°°
sulfate dihydrate CaSE2H,0 4.50 3.14X 105
sulfite CasQ@ 7.17 6.8%x 108
sulfite 0.5-water CaS00.5H0 6.51 3.1x 107
tartrate dihydrate CalL-2)©® 6.11 7.7 1077
tungstate CawQ 8.06 8.7X 10°°

Cerium
(1) fluoride CeR 15.1 8x 1016
(1) hydroxide Ce(OH) 19.80 1.6x 1020
(V) hydroxide Ce(OH) 47.7 2X 1048
() iodate Ce(1Q), 9.50 3.2x 1010
(IV) iodate Ce(1Q), 16.3 5% 107
(1) oxalate 9-water CgC,0,);-9H,0 25.50 3.2 1026
(1) phosphate CePO 23 1x 102
(Il1) selenite Ce(SeQ), 24.43 3.7xX 102
(1) sulfide CeS; 10.22 6.0x 101t
(1) tartrate Cel, 19.0 1.0x 101

Cesium
bromate CsBr@ 17 5X 102
chlorate CsCIQ 1.4 4% 102
cobaltihexanitrite Cq4Co(NO,)e] 15.24 5.7X 1016
hexachloroplatinate (V) G$PtCly] 7.50 3.2X 108
hexafluoroplatinate(1V) C$PtF] 5.62 2.4x 10
hexafluorosilicate C$SiFg] 4.90 1.3Xx 10°°
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Compound Formula K, Ksp
perchlorate CsCIQ 2.40 3.95%x 103
periodate CslQ 5.29 5.16x 10°°¢
permanganate CsMnO 4.08 8.2X 10°°
perrhanate CsReO 3.40 4.0x 104
tetrafluoroborate Cs[BfF 4.7 5% 105

Chromium(Il)
hydroxide Cr(OH) 15.7 2x 1016
Chromium(lIT)
arsenate CrAsp 20.11 7.7X 102
fluoride Cri 10.18 6.6x 1011
hydroxide Cr(OH) 30.20 6.3X 103t
phosphate 4-water CrB&4H,0 green 22.62 2.4 102
violet 17.00 1.0x 107
Cobalt
anthranilate Col 9.68 2.1x 101
arsenate CgAsO,), 28.17 6.80x 10-2°
carbonate CoCO 12.84 1.4x 1013
ferrocyanide CdFe(CN)] 14.74 1.8x 1015
hydrogen phosphate CoHRO 6.7 2x 107
(I1) hydroxide Co(OH) fresh 14.23 5.9 1015
(1) hydroxide Co(OH) 43.80 1.6Xx 10
iodate Co(1Q), 4.0 1.0x 104
phosphate C4PO,), 34.69 2.05% 10735
selenite CoSep 6.80 1.6X 107
quinaldate Col. 10.80 1.6x 1012
8-quinolinolate Col. 24.80 1.6X 102
sulfide a-CoS 20.40 4.0< 102
B-CoS 24.70 2.0 10
Coppe(l)
azide CuN 8.31 4.9% 10°
bromide CuBr 8.20 6.2K 10°°
chloride CuCl 6.76 1.7X 107
cyanide CuCN 19.46 3.4% 1020
hydroxide CuOH 14 Ix 104
iodide Cul 11.90 1.2 10%2
sulfide Cys 47.60 2.5< 1048
tetraphenylborate CuL 8.0 1% 108
thiocyanate CuSCN 12.75 1.77 1013
Copper(Il)
anthranilate Cuk 13.22 6.0x 104
arsenate CYAsSO,), 35.10 7.95x 10-3¢
azide Cu(N), 9.20 6.3x 1010
carbonate CuCQ 9.86 1.4x 100
chromate CuCr@ 5.44 3.6X 10°©
dithiooxamide CuL 15.12 7.6% 1016
ferrocyanide Cy[Fe(CN)] 15.89 1.3X 1016
hydroxide Cu(OH) 19.66 2.2x 1020
iodate Cu(1Q), 7.16 6.94%x 108
oxalate CuGo, 9.35 4.43% 10710
phosphate CYPQO,), 36.85 1.40x 10°%7
pyrophosphate G0, 15.08 8.3xX 10716
quinaldate Culk. 16.80 1.6x 1017
8-quinolinolate Cul 29.70 2.0x 10°3°
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Compound Formula Ky, Ksp
selenite CuSe9 7.68 2.1x 108
sulfide Cus 35.20 6.X 1036
Dysprosium

chromate 10-water DyCrQ,);- 10H,0 8 1x 108

hydroxide Dy(OH) 21.85 1.4x 1022
Erbium

hydroxide Er(OH) 23.39 4.1 1024
Europium

hydroxide Eu(OH) 23.03 9.38x 10
Gadolinium

hydrogen carbonate Gd(HGR 1.7 2X 102

hydroxide Gd(OH) 22.74 1.8x 10
Gallium

ferrocyanide GgdFe(CN)]; 33.82 1.5x 1034

hydroxide Ga(OH) 35.14 7.28x 10736

8-quinolinolate Galy 40.80 1.6x 104
Germanium

oxide GeQ 57.0 1.0X 1057
Gold(l)

chloride AuCl 12.70 2.0 10

iodide Aul 22.80 1.6x 102
Gold(lln)

chloride AuCl, 24.50 3.2X 1025

hydroxide Au(OH) 45.26 5.5X 1046

iodide Auly 46 1Xx 1046

oxalate Ay(C,0,); 10 1x 1010
Hafnium

hydroxide Hf(OH) 25.40 4,0 10726
Holmium

hydroxide Ho(OH) 22.3 5.0x 10
Indium

ferrocyanide IR[Fe(CN)], 43.72 1.9 1044

hydroxide In(OH) 33.2 6.3X 1034

quinolinolate Inkg 31.34 4.6X 10732

selenite 1n(SeQ),; 32.60 4,0 10733

sulfide InS; 73.24 5.7x 1074
Iron(Il)

carbonate FeCO 10.50 3.13x 101t

fluoride Fek 5.63 2.36X 10°¢

hydroxide Fe(OH) 16.31 4.87x 1077

oxalate dihydrate Fe©,-2H,0 6.50 3.2x 107

sulfide FeS 17.20 6.% 1018
Iron(l11)

arsenate FeAspD 20.24 5.7x 10

ferrocyanide FgFe(CN)]s 40.52 3.3x 104

hydroxide Fe(OH) 38.55 2.79x 10730

phosphate dihydrate FeRQH,0 15.00 9.91X 1016

quinaldate Fel 16.89 1.3x 107

selenite Fe(SeQ), 30.70 2.0X 1073t
Lanthanum

bromate 9-water La(Brg;- 9H,0 2.50 3.2X 1073

fluoride Lak 16.2 7% 1017
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Compound Formula K, Ksp
hydroxide La(OH) 18.70 2.0x 10°1°
iodate La(1Q); 11.12 7.50x 1012
molybdate La(MoO,), 20.4 4x 102
oxalate 9-water LAC,0,)s 26.60 2.5 10?7
phosphate LaPp 22.43 3.7x 10
sulfide LaS; 12.70 2.0x 1018
tungstate trihydrate L&AWO,);-3H,0O 3.90 1.3x 104

Lead
acetate Pb(OAg) 2.75 1.8x 103
anthranilate PbL 9.81 1.6x 10
arsenate PJASO,), 35.39 4.0 1036
azide Pb(N), 8.59 2.5%X 10°
borate,meta Pb(BQO,), 10.78 1.6x 101t
bromate Pb(Brg), 1.70 2.0Xx 102
bromide PbBy 6.82 6.60x 1076
carbonate PbCO 13.13 7.4X 10714
chloride PbC) 477 1.70x 105
chloride fluoride PbCIF 8.62 2.4 10°
chlorite Pb(CIQ), 8.4 4% 10°
chromate PbCrQ 12.55 2.8x 1018
ferrocyanide P Fe(CN)] 14.46 3.5%x 1015
fluoride Pbk 7.48 3.3X 108
fluoride iodide PbFI 8.07 8.% 10°°
hydrogen phosphate PbHRO 9.90 1.3X 100
hydrogen phosphite PbHRO 6.24 5.8X 107
hydroxide Pb(OH) 14.84 1.43x 10°%
hydroxide bromide PbOHBTr 14.70 2X 1015
hydroxide chloride PbOHCI 13.7 X 104
hydroxide nitrate PbOHNDO 3.55 2.8X 104
iodate Pb(1Q), 12.43 3.69x 1013
iodide Pbl 8.01 9.8X 10-°
molybdate PbMoQ 13.00 1.0x 1013
niobate Pb(Nbg), 16.62 2.4x 107
oxalate Pb@O, 9.32 4.8x 1010
phosphate PYPO,), 42.10 8.0x 1043
quinaldate PbL 10.60 2.5x 1012
selenate PbSeO 6.84 1.37x 107
selenite PbSeD 11.50 3.2x 102
sulfate PbSQ 7.60 2.53x 108
sulfide Pbs 27.10 8.6 1028
thiocyanate Pb(SCN) 4.70 2.0x 10°
thiosulfate PbgO, 6.40 4.0x 107
tungstate PbWO 6.35 45x 107
Lead(1V)
hydroxide Pb(OH), 65.50 3.2X 10°%6
Lithium
carbonate LiCO, 1.60 25X 102
fluoride LiF 2.74 1.84x 103
phosphate PO, 10.63 2.37x 101+
uranylarsenate LIUGASO, 18.82 1.5x 101°
Lutetium
hydroxide Lu(OH) 23.72 1.9 10
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Compound Formula Ky, Ksp
Magnesium
ammonium phosphate MgNRO, 12.60 2.5x 1013
arsenate MgAsQO,), 19.68 2.1X 1020
carbonate MgCQ 5.17 6.82X 10°®
carbonate trihydrate MgCQO3H,0 5.62 2.38x 107
fluoride Mgk 10.29 5.16x 10t
hydroxide Mg(OH) 11.25 5.61x 1012
iodate 4-water Mg(19),- 4H,0 2.50 3.2x 103
niobate Mg(NbQ), 16.64 2.3X 107
oxalate dihydrate Mg, 2H,0 5.32 4.83x 10°©
phosphate Mg PGO,), 23.98 1.04x 10~
8-quinolinolate Mgl, 15.40 4,0 10716
selenite MgSeQ 4.89 1.3X 10°°
sulfite MgSQ 2.50 3.2X 103
Manganese
anthranilate MnL 6.75 1.8X 103
arsenate Mg(AsO,), 28.72 1.9 10-2°
carbonate MnCQ 10.63 2.34x 101t
ferrocyanide Mp[Fe(CN)] 12.10 8.0x 1073
iodate Mn(1Q,), 6.36 4.37x 107
hydroxide Mn(OH) 12.72 1.9x 1013
oxalate dihydrate Mng, - 2H,0 6.77 1.70x 107
8-quinolinolate MnL, 21.70 2.0x 1022
selenite MnSe© 6.90 1.3X 107
sulfide MnS amorphous 9.60 2%10°0
MnS crystalline 12.60 2.5% 1013
Mercury(l)
azide Hg(N3), 9.15 7.1x 10710
bromide HgBr, 22.19 6.40x 1023
carbonate HgCO, 16.44 3.6X 107
chloride HgCl, 17.84 1.43x 1018
cyanide Hg(CN), 39.3 5X 1040
chromate HeCroO, 8.70 2.0X 10°
ferricyanide (Hg)s[Fe(CN)], 20.07 8.5x 10-%
fluoride HgF, 5.51 3.10x 10°°
hydrogen phosphate HigPO, 12.40 4.0x 103
hydroxide Hg(OH), 23.70 2.0x 1024
iodate Hg(105), 13.71 2.0x 10+
iodide Hal, 28.72 5.2x 10-2°
oxalate HgC,0, 12.76 1.75x 1013
quinaldate Hel, 17.90 1.3x 10
selenite HgSeQ, 14.20 8.4X 10715
sulfate HgSO, 6.19 6.5X 107
sulfite HgSO, 27.0 1.0x 102
sulfide HgS 47.0 1.0x 1047
thiocyanate Hg(SCN), 19.49 3.2X 1020
tungstate HgWVO, 16.96 1.1x 107
Mercury(ll)
bromide HgBg 19.21 6.2X 1020
hydroxide Hg(OH) 25.52 3.2xX 102
iodate Hg(1Q), 12.49 3.2x 1073
iodide Hgl, 28.54 2.9x 102
1,10-phenanthroline Hal 24.70 2.0x 1025
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Compound Formula K, Ksp
quinaldate Hok 16.80 1.6x 1017
selenite HgSe® 13.82 1.5x 10
sulfide HgS red 52.4 & 10758

HgS black 51.80 1.6 102
Neodymium
carbonate N CO;), 32.97 1.08x 1033
hydroxide Nd(OH) 21.49 3.2x 1022
Neptunyl(VI)
hydroxide NpQ(OH), 21.60 2.5x 102
Nickel
ammine perrhenate [Ni(ND][ReO,],» 3.29 5.1X 104
anthranilate Nily 9.09 8.1x 10°1°
arsenate Ni(AsO,), 25.51 3.1x 102
carbonate NiCQ 6.85 1.42Xx 107
ferrocyanide Nj[Fe(CN)] 14.89 1.3X 10°%
hydrazine sulfate [Ni(BH,);]SO, 13.15 7.1x 1015
hydroxide Ni(OH) fresh 15.26 5.48 1016
iodate Ni(1G,), 4.33 4.71x 10°°
oxalate NiGO, 9.4 4x 1010
phosphate N(PO,), 31.32 4.74X 1032
pyrophosphate NP,O, 12.77 1.7x 1013
quinaldate Nil, 10.1 8X 101t
8-quinolinolate NiL, 26.1 8x 1077
selenite NiSe@ 5.0 1.0x 105
a-sulfide a-NiS 18.50 3.2x 101
B-sulfide B-NiS 24.0 1.0x 102
v-sulfide v-NiS 25.70 2.0x 1026
Palladium
(1) hydroxide Pd(OH) 31.0 1.0x 103t
(IV) hydroxide Pd(OH) 70.20 6.3X 107
quinaldate PdL 12.90 1.3x 103
thiocyanate Pd(SCHN) 22.36 4.39x 1023
Platinum
(V) bromide PtBy, 40.50 3.2x 104
(I1) hydroxide Pt(OH) 35 1X 1073
Plutonium
() fluoride Puk 15.60 2.5x 1016
(IV) fluoride PuF, 19.20 6.3X 1020
(V) hydrogen phosphate Pu(HRR: xH,O 27.7 2x 1028
(1) hydroxide Pu(OH) 19.70 2.0x 102
(IV) hydroxide Pu(OH) 55 1X 10°%
(IV) iodate Pu(1Q), 12.3 5X 10713
(VI) carbonate Pugco, 12.77 1.7x 1013
(V) hydroxide PuQ(OH) 9.3 5X 1010
(VI) hydroxide PuQ(OH), 24.7 2X 10
Polonium
sulfide PoS 28.26 5.& 102°
Potassium
hexabromoplatinate KPtBrg] 4.20 6.3X 10°°
hexachloropalladinate KPdCl] 5.22 6.0x 106
hexachloroplatinate KPtClg] 5.13 7.48X 107
hexafluoroplatinate KPtR] 4.54 29x 10°°
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Compound Formula Ky, Ksp
hexafluorosilicate KISiF] 6.06 8.7x 1077
hexafluorozirconate HZrFg] 3.3 5% 104
iodate KIQ, 3.43 3.74x 104
perchlorate KCIQ 1.98 1.05X 102
sodium cobaltinitrite K,Na[Co(NQ,)4] - H,O 10.66 2.2x 101

hydrate
tetraphenylborate K[B(§H5)4] 7.66 2.2X 108
uranyl arsenate KIUASO,] 22.60 2.5%x 10
uranyl carbonate HUO,(CO,),] 4.20 6.3X 105
Praseodymium
hydroxide Pr(OH) 23.45 3.39x 104
Promethium
hydroxide Pm(OH) 21 1x 102
Radium
iodate Ra(lQ), 8.94 1.16x 10°°
sulfate RaSQ 10.44 3.66x 101t
Rhodium
hydroxide Rh(OH) 23 1x 102
Rubidium
cobaltinitrite RR[Co(NO,)s] 14.83 1.5X 10°%
hexachloroplatinate REPtClg] 7.20 6.3X 1078
hexafluoroplatinate REPtR;] 6.12 7.7x 107
hexafluorosilicate RISIFs] 6.30 5.0x 107
perchlorate RbCIQ 2.52 3.0x 103
periodate RbIQ 3.26 5.5Xx 104
Ruthenium
hydroxide Ru(OH) 36 1Xx 1036
Samarium
hydroxide Sm(OH) 22.08 8.3x 1028
Scandium
fluoride Sck 23.24 5.81x 1024
hydroxide Sc(OH) 30.65 2.22x 103t
Silver
acetate AgOAc 271 1.9% 102
arsenate AGASO, 21.99 1.03x 1022
azide AgN, 8.54 2.8X 10°
bromate AgBrQ 4.27 5.38x 105
bromide AgBr 12.27 5.3% 1013
carbonate AgCO, 11.07 8.46X 1012
chloride AgCl 9.75 1.77< 10
chlorite AgCIG, 3.70 2.0x 10+
chromate AgCro, 11.95 1.12%x 102
cobaltinitrite Ag[Co(NG,)e] 20.07 8.5X 102
cyanamide AgCN, 10.14 7.2X 101t
cyanate AgOCN 6.64 2% 107
cyanide AgCN 16.22 5.9% 10Y7
dichromate AgCr,0, 6.70 2.0x 107
dicyanimide AgN(CN) 8.85 1.4%x 10°
ferrocyanide Ag[Fe(CN)] 40.81 1.6X 104
hydroxide AgOH 7.71 2.0< 108
hyponitrite AgN,O, 18.89 1.3x 10°1°
iodate AglQ 7.50 3.17x 108
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Compound Formula K, Ksp
iodide Agl 16.07 8.52x 107
molybdate AgMoO, 11.55 2.8X 1012
nitrite AgNO, 3.22 6.0x 104
oxalate AgC,0, 11.27 5.40x 1012
phosphate APO, 16.05 8.89x 1017
quinaldate AgL 16.89 1.x 107
perrhenate AgRep 4.10 8.0X 10°%
selenate AgseQ 7.25 5.7X 108
selenite AgSeQ 15.00 1.0x 1015
selenocyanate AgSeCN 15.40 401016
sulfate AgSO, 4.92 1.20x 10°°
sulfite AgSO; 13.82 1.50x 1014
sulfide AgS 49.20 6.3X 1075
thiocyanate AgSCN 11.99 1.08 1012
vanadate AgVvQ 6.3 5X 107
tungstate AgWo, 11.26 5.5x 1012

Sodium
ammonium cobaltinitrite Na(NE,[Co(NG,)e] 10.66 22x 101
antimonate Na[Sb(OH) 7.4 4x 108
hexafluoroaluminate NBAIF ] 9.39 4.0X 1070
uranyl arsenate Nau@sO, 21.87 1.3X 1022
Strontium
arsenate S(AsO,), 18.37 4.29%x 10710
carbonate SrCO 9.25 5.60x 10-1°
chromate SrCrQ 4.65 2.2X 10°
fluoride Srk 8.36 4.33% 10°
iodate Sr(1Q), 6.94 1.14%x 107
iodate hydrate Sr(19,-H,O 6.42 3.77x 107
molybdate SrMoQ 6.7 2X 107
niobate Sr(NbQ), 17.38 42X 10718
oxalate hydrate SO, -H,0 6.80 1.6X 107
phosphate S(PQO,), 27.39 4.0X 10728
8-quinolinolate Srk 9.3 5X 1070
selenate SrsePQ 3.09 8.1Xx 104
selenite SrSeD 5.74 1.8X 10°¢
sulfate SrsQ 6.46 3.44x 1077
sulfite SrsQ 7.4 4% 108
tungstate SIWQ 9.77 1.7X 100
Terbium
hydroxide Th(OH) 21.70 2.0x 1022
Tellurium
hydroxide Te(OH) 53.52 3.0x 10-%4
Thallium(l)
azide TIN 3.66 2.2X 104
bromate TIBrQ 4.96 1.10X 10°°
bromide TIBr 5.43 3.71x 107
chloride TICI 3.73 1.86x 104
chromate TJCrO, 12.06 8.67x 1013
ferrocyanide dihydrate TIFe(CN)]- 2H,0 9.3 5x 1010
hexachloroplatinate TIPtClg] 11.40 4.0x 1012
iodate TG, 551 3.12x 10°©
iodide il 7.26 5.54%x 108
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SECTION 8

TABLE 8.6 Solubility Product ConstantCpntinued

Compound Formula Ky, Ksp
oxalate TLC,0, 3.7 2X 10+
selenate TSeQ 4.00 1.0x 104
selenite TjSeQ, 38.7 2% 1073
sulfide TLS 20.30 5.0 10
thiocyanate TISCN 3.80 1.5% 10+

Thallium(lll)
hydroxide TI(OH) 43.77 1.68x 104
8-quinolinolate TIL 32.40 4.0X 1033
Thorium
hydrogen phosphate Th(HRR 20 1X 1020
hydroxide Th(OH) 44.40 4.0X 1045
iodate Th(1Q), 14.60 2.5X 10715
oxalate Th(GO,), 22 1X 1022
phosphate THPO,), 78.60 2.5x 107
Thullium
hydroxide Tm(OH) 23.48 3.3x 10
Tin
(1) hydroxide Sn(OH) 27.26 5.45x 1028
(V) hydroxide Sn(OH) 56 1Xx 10°5¢
(I1) sulfide SnS 25.00 1.x 10%
Titanium
(i) hydroxide Ti(OH), 40 1Xx 104
(IV) oxide hydroxide TiO(OH) 29 1Xx 1020
Uranium(lV)
fluoride 2.5-water UEF2.5H0 21.24 5.7 1022
Uranyl(VI)(2+)
carbonate UGCO, 11.73 1.8x 1012
ferrocyanide UQ[Fe(CN)] 13.15 7.1x 1074
hydrogen arsenate UBAsO, 10.50 3.2x 101
hydrogen phosphate UarPo, 10.67 2.1x 101t
hydroxide UQ(OH), 21.95 1.1X 1022
iodate hydrate Ug(0;),-H,0 7.50 3.2x 108
oxalate trihydrate ugr,0,-3H,0 3.7 2X 104
phosphate (UQs(PO,), 46.7 2X 1047
sulfite UQSO, 8.58 2.6X 10°
thiocyanate (UQ(SCN), 3.4 4x 104
Vanadium
(IV) hydroxide VO(OH) 22.13 5.9x 102
(1) phosphate (VQ);PO, 24.1 8Xx 10-2°
Ytterbium
hydroxide Yt(OH) 23.60 2.5x 1024
Yittrium
carbonate ¥Y(CO,), 2.99 1.03x 103
fluoride YR 20.06 8.62x 10~
hydroxide Y(OH) 22.00 1.00x 1022
iodate Y(1O)s 9.95 1.12x 1010
oxalate Y,(C,0,); 28.28 5.3xX 10-2?°
Zinc
anthranilate Znk 9.23 5.9x 10710
arsenate Z5(AsO,), 27.55 2.8xX 1028
borate hydrate Zn(B9, - H,0 10.18 6.6x 1011
carbonate ZnCQ 9.94 1.46x 10
ferrocyanide Zp[Fe(CN)] 15.40 4.0x 1015




TABLE 8.6 Solubility Product ConstantsCpntinued

ELECTROLYTES, EMF, AND CHEMICAL EQUILIBRIUM
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Compound Formula K, Ksp
fluoride Znk 1.52 3.04% 102
hydroxide Zn(OH) 16.5 3x 107
iodate dihydrate Zn(19),- 2H,0 5.37 4.1X 10°°
oxalate dihydrate ZnO,-2H,0 8.86 1.38x 10°°
phosphate Z5(PO,), 32.04 9.0x 10733
quinaldate Znk 13.80 1.6x 104
8-quinolinolate Znl, 24.30 5.0 1025
selenide ZnSe 25.44 3% 1026
selenite hydrate ZnSeEH,0 6.80 1.57x 107
sulfide a-ZnS 23.80 1.6x 10

B-ZnS 21.60 2.5 1022

Zirconium
oxide hydroxide ZrO(OH) 48.20 6.3X 10-4°
phosphate Z(PO,)., 132 1x 107132




