612 T 1B : MReAveImTuandrtoenTa ( Add Dissocistion Constants)

NMAKRKWIN B

@118 : A1AINU2INNTUANAIUDINTA ( Acid Dissocistion Constants)

fia qn K, P,
Acetic Acid CH,CO,H 1.76 x 10 4.754
Adipic Acid HO2G(CHp)4COH 3.8x10" 4.42
38x10" 5.42
Arsenic ~ Acid H3AsO4 5.8x10° 2.24
11x10” 6.96
32x10" 1149
Arsenious  Acid H3AsO3 5.1 x 10‘10 9.29
Benzoic Acid CgH5CO2H 6.28x 10" 4.202
Boric Acid H3BO03 581 x10 " 9.236
18x10°° 12.74
16x10" 13.80
Carbonic  Acid HaCO3 4.45x1 07 6.352
469x 0" 10.329
Chloroacetic  Acid CICH2CO2H 1.36 x10" 2.866
Chiorous ~ Acid HCIO, 11x10" 1.96
Citric Acid COoH 7.45x1 ™ 3.128
HO2CCHCCHoCOH 173 x10° 4.762
OH 4.02x 07 6.396
Dichloroacetic Acid ~ ClpCHCOH 5.0x10™ 1.30
Ethylenediaminetetra (HO2CCH2)2NCHoCHgN 1x107 2.0
acetic Acid (CH2CO2H)2 2.1x10" 2.68
78x 07 611
68x0 10.17
Formic Acid HCO2H 1.80x 0™ 3.745
Fumaric Acid HOQC\ H 8.85 xl 0-: 3.053
c=c’ 3.21 x10 4.493



M7 1B : AnofluBsmIuanAT18INIA ( Acid Dissocistion Constants) 613
fa gas K, pK,
Hydrazoic Acid HN3 22x 107 4.66
Hydrocyanic Acid HCN 6.2 X 10-10 9.21
Hydrofluoric ~ Acid HF 68x10 " 3.17
Hydrogen peroxide HoOp 22 x 10-12 11.66
Hydrosulphuric Acid HoS 9.5 x ‘!0-B 7.02
1x 10 14.0
Hydrothiocyanic Acid HSCN 1x 10_1 1.0
Hydroacetic acid Acid HOCH2CO9oH 148x 10™ 3.830
Hypochlorous Acid HCIO 30x1 0_a 7.52
Hypophosphorous Acid Cl) 5.9 x 10-2 1.23
HO'PHz
lodic Acid 5) 17x 107 0.77
HOI=0
Lactic  Acid OH 135 x 107 3.870
CH3CI>HCC)2H
Maleic Acid HO.C ~ COH 123x 107 1.910
/C=c\ 466 x 107 6.332
M H
Malic Acid OH 348x10" 3.458
HO,COH,CHCO,H 8.00 x 10™° 5.097
Malonic Acid HO,CCH,CO,H 142 x 107 2.848
201 x 10°° 5.697
Nitrlotriacetic  Acid N(CH,CO,H), 224 x 10" 1.650
115 x 10”7 2.939
463 x 10" 10.334
Nitrous Acid HNO, 71x 107" 3.15
Oxalic Acid HO,CCO,H 560 x 10 1.252
542 x 107 4.266
Periodic Acid H1O, 2.6 X 10_2 1.59
51x 107 8.29
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M4 18 : dnsflvesmmuanirvssn ( Add Dissocistion Constanis)
fe g3 K, oK,
Phenol CeHsOH 1.05x 107 9.979
Phenylacetic ~ Acid CeHsCH,CO,H 490 x 10° 4.310
Phosphoric  Acid H,PO, 711x 107 2.148
6.32x 10" 7.199
45x 107" 12.35
Phosphorous ~ Acid '9 3x 10-"i7 1.5
HP(OH), 1.6x10 6.80
Phthalic ~ Acid CeHa(COH), 1.12x 107 2951
3.91x 10" 5.408
Salicylic ~ Acid CeH(COH)(OH) 11x107 2.96
10x 10" 13.74
Succinic ~ Acid HO,CCH,CH,CO,H 6.21x 107 4.207
231 x 107 5.636
Sulfamic ~ Acid H,NSO,H 1.03x 107 0.987
Sulfuric  Acid H,SO,
1.0x10° 2.00
Sulfurous ~ Acid H,S0, 12x10" 1.92
6.6 x 10 7.18
Tartaric  Acid OH 9.20 x 10™ 3.036
HOzc’CHC\HcozH 431x 10" 4.366
OH
Trichloroacetic ~ Acid Ct,CCO_H 22x10" 0.66




M7 28 dﬁmﬂmaammnni'ﬂwuu (Bass Dissacistion Canstants)

@1979 2B : A1AsNIIaIN1INANAIVILLE (Base Dissocistion Constants)

#a

phld K PK,
Ammonia NH, 175 x 10 4.757
Aniline CgHNH, 399x10"° 9.399
Benzylamine CgHsCH,NH,, 22x10° 4.66
2,2’-Bipyridine M 29 x 10-10 966
Butylamine CH,(CH,);NH, 437 x 107 3.360
Cyclohexylamine a4x10" 3.36
O
Diethylamine (CH,CH,),NH 857 x 107 3.067
Dimetylamine (CH,),NH 594 x 10" 3.226
Ethanolamine HOCH,CH,NH,, 315 x 107 4.502
Ethylamine CH,CH,NH, 433 x 10" 3.364
Ethylenediamine NH,CH,CH,NH, 8.47 x 10™ 4.072
7.05 x 107 7152
Glycinate NH,CH,CO, 6.00 x 10 4.222
11.650

2.94 x 1077




616 MTH 28 : fnaftesamIuaniI¥04LK (Base Dissociston Constants)

fa ge K, Pk,

Hydrazine H,NNH, 9.5 x 10 6.02

Hydroxylamine HONH, 9.1x10"° 8.04

B-Hydroxyquinoline )0\— 65x10"° 4.19
N

7 O 81x10"° 9.09

4-Methoxyaniline 228 x 107 8.642
- CH,O NH,

(p-anisidine)

Methylamine CH3NH, 44x10" 3.36

2-Methoxyanili s =10
yaniline 280 x 10 9.553
(o-toluidine) NH
7]
4-Methoxyaniline 121 x 10" 8.917
L CH, NH,
(m-toluidine)

1 ,1 0-Phenanthroline O: @: 72x10°"° 9.14

Propylamine CH;CH,CH,NH, 368x10™* 3.434

Pyridine Oi 1.69x 10" 8.772
i




w1 2B : maflaaantuanmuediun (Base Dissocistion Constants)

617

#El LR K, pK,
Triethanolamine (HOCH,CH, )N 570 107 6.238
Triethylamine (CH,CH,),N 5.19x 10~ 3.285
Trimethylamine (CHy)N 631 x 10" 4.200
Tris-  (hydroxymethy)  (HOCH,);CNH, 119 x 107 5.924

aminomethane (Tris or
THAM)
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M7y 38 fhnaﬁﬂmuagmmm:mu ( Solubility Product constants, K,.)

199 3B : Gi'maﬁﬂmnagmm-:azmﬂ ( Solubility Product constants, K,,)

amlsznay anmfiaana K, P,
Acetates
Silver  acetate CH,COOAg = Ag + CH,CO0" ax 107 2.4
Arsenates
Silver arsenate Ag,AsO, = 3Ag" + AsO,,a- 1x107% 22.0
Bromates
Silver bromate AgBrO, = Ag +Bro; 6x 107 42
Bromides
Copper (I) bromide CuBr = Cu'" + Br 6 X 10_9 8.2
Lead bromide PbBr, = Pb’> + 28r 46 x 107 5.34
Mercury (1) bromide Hg.Br, = Hg‘,e+2 + 2Br 1.3 x 10_22 21.89
Silver bromide AgBr = Ag+ + Br 5x 107" 12.3
Carbonates
Barium carbonate BaCQ, = Ba~ + CO, i 6 X 10_9 8.80
Cadmium carbonate CdCO, = cd> + co,z- 52 x10 11.28
Calcium carbonate CaCO, = Ca  + CO:,Z— 6.9 x 10_9 8.16
Cobelt (1) carbonate CoCO, = Co” + 0032- 8x 10 ° 12.1
Copper (I) carbonate CuCO, = cu” + CO:_ 25 x10°"° 9.60
iron (II) carbonate FeCO, = Fe2+ + C032‘ 2.1 x10 10.68
Lead carbonate PbCO, = Pb° + CO:,Z_ 1.5x 107" 12.82
Magnesium  carbonate MgCQO, = Mgz+ + 0032_ 4x10° 4.4
Manganese (Il)carbonate MnCO, = Mn”" + 0032' 9x 10" 10.1
Mercury (I) carbonate Hg,CO, = 2Hg' + 0032_ ax10" 16.1
Nickel carbonate NiCO, = Ni2+ + 0032_ 7x10° 8.2
Silver carbonate Ag,CO, = 2Ag’ + 0032- 82x10 " 11.09
Strontium carbonate SrCO, = s+ 0032_ 7x10"° 9.2
Zinc carbonate ZnCO, = o+ 0032‘ 2x10" 10.7




171 3B : ﬂ'maﬁ‘namag anTIszany ( Solubility Product constants, K,) 619
d@Tdsznay aum‘sﬁauqa K, PK,,
Chlorides
Copper (I) chloride CuCl = Cu' + CI 32 x10  6.49
Lead chloride PbCl, = Pb”" + 2¢1° 16x 10"  4.80
Mercury (1) chloride Hg,Cl, = ngm +2C1 11x 10" 17.96
Silver chloride AgCl = Ag‘ + Cl- 1.8 x 10-10 9.74
Thallium chloride TICi= T + CI- 35 x10"  3.46
Chromates
Barium chromates BaCrQ, = Ba2+ +Cr042- 1.2x10"° 992
Calcium chromates CaCrO, = Ca2+ +Cr042_ 71 x10" 3.15
Copper (1) chromates ~ CuCrQ, = e’ +Cr042_ 36 x 10"  5.44
Lead chromates PbCrQ, = Pb2+ +Cr042_ 2 x 1()'14 13.7
Mercury (I) chromates  Hg,CrO, = 2Hg’ +Cr042- 2x 10" 8.7
Strontium chromates SrCro, = Sr2+ +Cr042- 1.9x10°"° 1172
Silver chromate Ag,CrO, = 2Ag+ +Cr042_ 36 x10°  4.44
Cyanides
Mercury (1) cyanide Hg,(CN), = Hg:* + 2CN’ 5x 10 % 39.3
Silver  cyanide AgCN = Ag* +CN 16x 10°°  13.80
Ferrocyanldes
Copper (1) Cu,[Fe(CN),4] = ocu” + [Fe(CN)ﬁ]4' 13x 10 "°  15.89
ferfocyanides
Silver  ferrocyanides Ag,[Fe(CN)l = 4A92* + [Fe(CN)5]4_ 1.6 x 10-41 40.80
Zinc ferrocyanides K,Zny[Fe(CN)l, = 2K + 3zn®* +2[Fe(CN)5]4“ 1 x 10 950
Fluorides
Barium fluoride BaF, = Ba~ + 2F 24%x10° 462
Calcium fluoride CaF, = Ca” + 2F 17x 1070 977
Lead fluoride PbF, = Pb + 2F 27 x10° 757
Magnesium fluoride MgF, = Mg”" + 2F 65x10° 819
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" 38 mmﬁnauaqmmmmu { Solublity Product constants, K,)

mmlszney aumTilaana Kep pK,,
Fluorides (#D)
Strontium  fluoride SrF, = Sr2+ + 2F 7.9 x 1,0_'0 9.10
Hydroxides
Aluminium  hydroxide AI(OH), = A+ 30H 5x10°>° 32.3
Cadmium  hydroxide Cd(OH), = Cd” + 20H" 20x107" 13.70
Chromium (IH)hydroxide  Cr(OH), = Cr** + 30H™ 7x10™" 30.2
Cobalt () hydroxide Co(OH), = Co’* + 30H’ 25x10™% 42.60
Cobalt (Il) hydroxide Co(OH), = Co”" + 20H" 25x107"° 15.60
Copper (1) hydroxide Cu(OH), = Cu** + 20H" 16x10"° 18.80
Iron (Ill) hydroxide Fe(OH), = Fe' + 30H" 6x10 " 37.2
Iron (I) hydroxide Fe(OH), = Fo ' +20H 18x10"° 14.74
Lead hydroxide Pb(OH), = Pb°" + 20H 42x10"° 14.38
Magnesium  hydroxide Mg(OH)2 a Mg2+ + 20H 8.9 x 10"2 11.05
Manganese (I 1) hydroxide Mn(OH), = Mn°’ + 20H" 2x10°"° 12.7
Mercury (I) hydioxide ~ HgO + H,0 = Hg" + 20H 3x10°2° 255
Nickel hydroxide Ni(OH), = Ni** + 20H 16x10"® 15.80
Silver hydroxide 172 Ag,0 + 1/2H,0 = Ag' + OH 2x10™" 7.7
Tin (V) hydroxide Sn(OH), = Sn"* + 4OH” 1x10°° 56.0
Tin (1) hydroxide Sn(OH), = Sn°" + 20H’ 3x107 26.5
Zinc hydroxide Zn(OH), = Zn" + 20H 5x10° 16.3
lodates
Barium iodate Ba(l0,), = Ba’ +2 0, 13x10"° 8.89
Calcium  iodate Ca(10,), = Ca +2 105 1.7x10° 5.77
Lead iodate Pb(I0,), = Pb™ + 2105 26x107" 12:59
Mercury (1) iodate Hg,(10,), = ngz* +210, 1.9x10 " 13.72
Mercury (Il) iodate Hg(l0,), = Hg +2 10, 3x10 " 12.5
Silver iodate AglO, = Ag+ + |03“ 3x10-s 7.5
lodides
Copper (1) iodide Cutzcu+ + 1 1x10° 12.0
Lead iodide Pbl, = Pb°" + 2I 83x10"° 8.08
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_ mmfnay aunINauga K, PK,,
mdes (ﬁﬂ)
Mercury (I) iodide Hg,l, = ng2+ + 2 4x107% 28.4
Mercury (Il) iodide Hgl, = ng‘ + 21 4 x ‘IO_‘8 17.4
Silver iodide Agl= Ag’ + I- 85 x 10 " 16.07
Thallium(l) iodide Th=""+1- 25 x 10" 7.60
Nitrites
Silver nitrite AgNO, = Ag+ + NO/ 1.2 x 10“4 3.92
Oxalates
Barium oxalate BaC,0, = Ba + 02042_ 1.5 x10° 7.82
Cadmium oxalate CdC,0, = Cd* + C,0,° 15x10°  7.82
Calcium oxalate CaC,0, = Ca” + 02042_ 13x 10" 8.89
Iron (i) oxalate FeC,0, = Fo'" + 02042' 2x 10" 6.7
Magnesium oxalate MgC,0, = Mgm + 02042_ 86 x10" 4.07
Manganese (lll) oxalate Mn2(0204)3 = 2Mn3+ + 302042_ 7x10°%° 19.2
Manganese (Il) oxalate MnC,0, = Mn2+ + 02042_ 1.1x10°"° 14.96
Silver oxalate Ag,C,0,=2Ag" 1 C,0,%” 1x107" 11.0
Strontium oxalate SrC,0, = s+ 02042- 56 x 10 7.25
Zinc oxalate ZnC,0, = Zn”" + 02042_ 15x10° 8.82
Phosphates
Barium phosphate Ba,(PO,), = 3Ba’ + 2PO43- 6x10"" 38.2
Calcium phosphate CaS(PO4)2 = SCa2+ + 2PO43_ 1x 10_25 25.0
Iron (lll) phosphate FePO, = Fe  + PO43_ 13x10°2 21.89
Magnesium ~ Ammonium  MgNH,PO, = M92+ ++ NH, + Po.sa_ 2x10 " 12.7
phosphate
Magnesium phosphate Mg,(PO,), = 3Mg2+ + 2PO43- 26 x107 12.59
Silver phosphate Ag,PO, = 3Ag' + PO,s- 1.8x10°"° 17.74
Strontium  phosphate Sr,(PO,), = 38+ 2PO43- 1x107" 31.0
Zirconium phosphate Zr,(PO,), = 3z + 4PO43_ 1x 102 132
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asUsEnou anmrfmuqa Ky P,
Sulfates
Barium sulfate BaSOQ, = Ba’ + 3052— 15 x10™" 8.82
Calcium  sulfate CaSoO, = Ca’ + 5042— 2.4x10" 4.62
Lead sulfate PbSO, = Pb” + 3042- 13x10° 7.89
Mercury (I) sulfate Hg,S0, = ngz* + 3(542 1x 10-6 6.0
. . 2- -5
Silver sulfate Ag,SO, = 2Ag + SO, 16 x10 4.80
Strontium  sulfate 8180, = s+ 8042“ 2.8 x10" 6.55
Sulfides
Bismuth  sulfide 8,8, = 28" + 38 1x107% 100
Cadmium  sufide cds = cd> + 8% 6x10 26.2
Cobalt (I1) sulfide cos=Co +8§ 5x 100 (a) 21.3
6x 10 (B 28.2
Copper (1) sulfide Cu,5 = 20y’ + 8~ 12 x 107 48.92
Copper (1) sulfide Cus = Cu2+ + Sz- 4 X 10"36 35.4
Iron (ll) sulfide Fe,S, = 2Fe  + 38~ 1x10" 88.0
Iron (Il) sulfide FeS=Fo +§ 5x10 0 17.3
Lead suffide PbS = Pb- + §° 8 x 10 271
Manganese (I) sufide MnS = Mn" + 8% 8x 107" 131
Mercury()  sulfide Hg,S = Hg,” + 8~ 1x107% 45.0
Mercyry (II) sulfide Hg$ = ng+ +g% 1x10™° 50.0
Nickel ~sulfide NiS = Ni** + 87 1x10 %) 22.0
3x 107°p) 27.5
7x 10w 29.2
Silver  sulfide Ag,S = 2Ag" + 87 1x10° 50.0
Tin (Il) suffide SnS=sn" + 8% 1x107° 26.0
Zine sulfide Zns =zn> + 8% 16 x 107 22.80
Sulfites
Barium  sulfite BaSO, = Ba®' + 3032' 1.0 x 10-s 8.00
Calcium  sulfie CaS0, =Ca" +S0, 1.0x10™ 4.00



171 38: mm'ﬁ-umaqmmmmu ( Solubility Product constants, K,) 623

asdsznou aumshanga K, PK,,
Sulfites (#8)
2+ 2- -
Mercury (I) sulfite Hg,30, = Hg, + SO, 9x 10" 27.0
Silver  suffte Ag,S0, = 2Ag’ + SO,% 19x 107" 10.72
2 2 -
Strontium  sulfite Sr80,; = 8r "y S0, 39 x10° 741

Thlocyanates

Copper (1) thiocyanate  CuSCN = Cu’ + SCN’ 4x 10" 13.4
Mercury (1) Hg(SCN), = Hg,”" + 25CN’ 3x10°%° 19.5
thiocyanate AgSCN = Ag+ +8CN 1x 10" 12.0

Silver thiocyanate
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174 4B : snsflupamImaieesannBidan ( Formation constants)

AT 4B | ATAMNYBINITINGIVBIAIINBITOW ( Formation constants)

funud sumsianga Kinet P
Ammonia [CA(NH,) I = Cd”" + 4NH, 19x 107 6.72
[Co(NH, )" = Co”" + 6NH, 22x10°" 33566

[Co(NH,),I*" = Co”" + 4NH, 9x10° 5.0

[Cu(NH, )" = Co”" + 6NH, 13x10” 4.89

[Cu(NH,),I** = Cu™ + aNH, 1x 10" 12.0

INi(NH3), I = Ni** + aNH, 1x10" 8.0

[NI(NH, )" = Ni** + 6NH, 6x1 0" 8.2

[2n(NH,),1*" = Za"" + 4NH, 2x10” 8.7

(f 30°)

[Ag(NH,)I' = Ag™ + NH, 50x10" 3.30

[AS(NH,),1" = Ag” + 2NH, 59%x10 " 7.23

Bromide ion MgBr) = Hg +4Br 1x10™" 21.0
Choride ion [cdel)”  =cd”+4cr 9.1x10™ 3.04
[FeCl>  =Fo +¢I 3x 107 15
[FeCl,]  =Fe +20 0.222 0.654

Hgcl)” = Hg™ +4cl 1x107"° 15.0

[AgCLlT = Ag +2CF 7%x10° 5.2

Cyanide ion [C(CN),I* = Cd”" + 4CN” 8x107" 17.1
[Cu(CN),]” = Cu’ + 3CN’ 5x10°° 27.3

[CU(CN)4]3' = Cu + 4CN’ 5x10°" 29.3

[Fa(CN) = Fe’" + 6CN” 1x 1072 420

[Fe(CN)g' = Fe”" + 6CN” 1x 107 35.0

Mo(CN)J* = Hg™ + 4CN’ 3x107" 415

INICN)J* = N*" + 4CN” 1x 107 22.0

[Ag(CN),) = Ag’ + 2CN’ 1x 10 20.0
[Zn(CN) J” = zn” + 4CN’ 1x 10" 19.0




¥ 4B : fmflveamTudtesmmdsdon ( Formation constants) 625
aunud aunsisana Ko PK, .,
Ethylenediamine [CaY]zh = Caz‘t + Y4' 2x 107 10.7
tetraacetate ion (=Y4_) [FeY] = Fe3+ + Yd_ 1x 10_25 25.0
(7 20° ¢) MgY]" = Mg + v 2x 10" 8.7
Zovl =zn + YY" 31x 10" 16.51
Fluoride ion (AR =A™+ 6F 2x107" 207
[FeF,] = Fe  + 6F 1x10° 16.0
Hydroxide ion [AI(OH),] = AP+ a0H 12x 10" 33.92
[Zn(OH) " = Zn™ + 4OH 25x10"° 14.60
lodide ion (cdl,” = cd™ + 4 7x 10 6.2
[Hgl)” = Hg" + 4 53x 10 30.28
Oxaiate ion [AI(CQO4)3]3- = A 3C2042- 5x 10" 16.3
[Fe(C,0,), = Fe' +3C,0,” 6x 10 202
Sulfide ion [HgSZ]Z_ = Hg"' + 28% 20 x 10" 54.70
sulfite ion [Ag(SOa)Zla- = Ag + 28032_ 3x 10" 85
Thiocyanate ion [Fe(SCN)]2+ = Fe' + SCN 94x10" 3.03
[Fe(SCN),] = Fe’ + 6SCN’ 1x 10" 40
[Hg(SCN),I°* = Hg"' + 4SCN’ 1x 1027 22.0
Thiosulphate ion [Ag(S,0,),] = Ag” + 28,0,% 1x10"° 13.0




626 w58 : smaflvssmmmusavealine iy EDTA ( Metal -EDTA Formation constants)

) - s w
AN 58 mnmﬂaomﬂwmnmfam il EDTA
( Metal -EDTA Formation constants)

Tony Kyy log Kyy

Ag 21x 10 732

Al 13x10" 16.11

Ba 58 X 10 7.76

Bi™* 63x 10" 27.80

Ca 50x 10" 1070

cd’ 20% 10° 16.46

oo 20x 10° 16.30

o 63x 10° 18.80
2+ 14

Fe 21X 10 1432
3+ 25

Fe 13x 10 %11

He " 63x 10 2180

Mg 49x 10° 8.69 .
2 13

Mn 62X 10 13.79

N 42% 10" 1862

Pb" 11x 10° 18,04

s> 20x 10 1830
2+ ]

Sr 43 x 10 8.63

Zn 32x 10° 1651




