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Sn £ 50 11B.69 231.96812 22706 -
Sr i 38 87 62 769 1384

Ta" tH 73 180 .9479 28846 5425-+100
Th 2 65 158 .9254 136014 3041

Te 8 43 (98" 2172 4877
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Zr 73 40 41.22 185212 4377

R. €. Weast, €« Handbook of Chemistry and Physics» B-73—
B-66, §614%, (1980—]1981),
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B =% = ‘ R “ . =K | - 4
Ag 107 .868 ! As 74.9216
Ag, AsQ, £46.524 [ AsH, 77.9451
Ag,AsO, 462.523 ‘ AsO, 122.9198
A pBr 187.772 AsO, 138.9162
AgCH,COOD 165.913 i As,0, 197.8414
AgCN 133,886 ;f As,0, 229.8402
Ag.CO, 275.745 f As.S, 246.02
AgCl 143.321 As,S, 316.16
Ag,CrD, r 331.730 ,J
Ag,Fe(CN)J |  535.557 - Au 1369665
Ag[Fe(CN},] | 643.425 AuCN 222 984
Agl ) 234.773 AulCN), 1 249,002
AgNO, 165.873 Au{CN), 301.037
Ag PO, 418 .575 AuCl, 303.326
Ag,S 247 .80 AuCl, 338.778
AgSCN 165 .95
Ag,S0, 311.79 B 10.81
Ag0 231.735 BF, 67.81

BF, 868.80
Al 26.98154 BO, 42.81
Al(CHON}, 459.439 B8O, 58 .81
(8- FE LTS ER) i B, 89 .82
AlC], f 133.341 B.O; 155.24
AlCL,.6H.0 241432
AlF, 83.97675 [ Ba 137.33
AlF, 140.97196 || BaCO, 197.34
ALK (S0,), 474.38 | BaC.0, 925 35
-12H.,0 ‘ BaClt, 208,24
ANNDG,},-8H,0 | 375.13% | BzCl,-2H,0 , 244.27
ALDO, 101.9618- )i BaCrO, | 253.32
Al{OH), 78.0034 ! BaF, 175.33
AlPO, 121.9529 Ii Ba(NO,), 261 .34
Al(80,), 342.14 ‘ BaO 1| 153.33
«  Ba0, L 169,33
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Ba(OH?, 171.34 | C,H,D 43.045
Ba(OH), - 8H.O 315.47 C 12.011 |C,H,0H 45,069
BaSO, 217 .29 2C 24,022 |C,H,0H %4.113
BaS0O, 233.3% 1 3C : 36.033 |C.H,(OH), lir10.112

| |’ 4C 48.044 |C ,H,(OH), [125.112
Be ‘ 9.01218 | 5C 60.055 | C,H,ON 145.160
BeCO, ‘s2.0m | 6C | 72.066 | (3-RzameRk)
BeCO,-4H,0  141.082 7C 84.077 |CN 26.018
BeCl, 79.918 | aC 96,088 | 2CN | 52,035
BeCl,-4H,0 151.979 | CC], 153.823 ) 4CN I'IMJ:?I
Be(NO,),-3H,0 187.0676 |CH l13.019 | eCN 156.106
Be( . 25,0116 lCH, 14.027 [CNO 42,017
Be(OH), ' 43.0268 |CH, 15.035 |CNS 58.08
Be,P,0, l]QI,QETT + 2CH, 30.06% 2CNS la1s. 16
! ' 3CH, 45.104 | 4CNS ;232.31

Bi 208.9304 ‘ 4CH, 60.133 | SCNS 348 .47
Bi(C,H,ON), 641.438 |CH, 116.043 1 CO 28.010

(8-3E R ebuik R ) C.H, 26.038 |CO/NH,), 60.055
Bi(C,H,ON), !555.453 ;iC,H, 23.062 /CO, 44.010

H,0 | CH, 77.106 | CO, §0.009
BiCl, !315,339 CeH, 78.113 (C.0, 88.020
Bil, :539.5939 i:C"’H' i]EE.J.’i? CO.H L-1:5.1:-15
Bil, T18.5%84 . C,H; 127.165 1CS, 76.13
Bi(NO,), 394.9951 | C o H (2 128.172 |CS(NH,), 76.12
Bi(NO,),-5H,0 485.0711 'CH,Br ' 94.939 |
Bi,0, 465.958¢ | CHCI, 119.378 Ca 10.08
BiOCl1 260.433 | CH,CI 50.488 |[CaCO, 100.09
BiONO,-H,O  304.9988 . CH,F '34.033 | CaC,0, 128.10
BiPO, 303.9518 |CH,I 141.939 [CaC,0,-H,0 145.11
Bi,S, 514.14 | CH,N, " 42.040 ||CaCl, 110.99

C,HN.(ZH) | 60.099 CaCl,:6H,0 219.08

Br [79.904 JcsHstlﬂ:ﬁ} 79.101 || CaF, 78.08
Br, 159.808 | CH,O(¥E) 30.026 {Ca(NQ,}, 164.09
BrO '95.903 [CH,O 31.034 | Ca(NO,), '236.15
BrO, 127.902 | CH,0H | 32.042 4H,0 ) _
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Ca( ’ 56 .08 i CeCl, | 24648
CarOHY, i. 74 .09 i| CeCl,-TH,0 372,59
Cal PO, . 19802 || CeF, 197 .12
Ca.( PO, ), | 810.18 ! CeF,-H O 234.13
CaS | 72,14 | CetNH ). (NOY, 548.23
¢ as0, | 128,11 |: CE{NHG)J{NDE}E o84 .25
CaSO,.2i1,0 ) 18817 1 -2H,0
CaSe, | 136.14 I, Ce(NH 1,050, 637 53
T CaSO, 1/2H.0 143 13 . -2H,O
- £a%0,.211.0 I 17217 ‘i Ce(NO, 326.13
" Ca8.0, 152,20 | Ce(ND,),-6H.0 434.23
- CaS.0,.6H.C '  260.29 . Ce(QH), 191.14
€ aSiF, | 128 1 Ceo, 172.12
Ca%s:i0, 116.16 J[ Ce,(, 328.24
CaWo, 287 .93 - Ce,0, 484.36
‘ CePO, 235.09
Cd 112.41 [‘ Ce(50,}, | 332,24
CdfCN), ;o 16445 i Ce(50,),.¢H,0 404 30
CdC0, 172.42 |I Ce (SO, 568 41
Ccdcl, 183.32 i Cel(50,0,-8H,0 | qq9 53
CdCl,-H,O 201.33 | {
CdCl,.2.5H.0 , 228.35 e | 35.453
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Cdl, . 386.22 | 3Cl i 108259
CANH,PO,-H.0 ' 243.43 ; 1€l 1.1z
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CdrNO,)-4H,0  308.43 ” 6CI 212.718
CdO . 128.41 | Clo | 51.452
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Co(NO),sH,0 291.0342 Cs.[PtCL] 673.61
CoO 74.9326 5,50, 361 .87
Co.0, 165.8646 '

Ce.C, 240.7972 Cu 63,546
CeS 90 .59 CuBr, [ 223.35¢
CoS0, I 154.09 CutC,H,0,,- H.,O 159 .650
CeS0,-7H,O 281.10 . Cu(C,H.ON}Y, 351.851
CuCN £9.564
Cr 51.996 Cu(Cl 98,999
CrCl, 122.902 CuCl, 134.452
CrCi, 158.355 CuCl,.2H,0 170.482
CeCl,-6H,0 266 . 446 Cu[He(SCN.] 496.45
CrK({S0,), 499.39 1 Cul 190, 451
-12H,0 Cu(NO;), 187 .555
Cr{NG,}, 238.011 i Cu(NG,),-3H,0 t 241.601
Cr{NQ,), 9H,C 400.148 ! Cu(NO,);6H,0 295,647
CrO 67.995 Cul 79.545
Cri, 99,994 Cu(OH), 97.561
CrO, 115,994 Cu,Q 143,081
Cr,0, 151,990 Cu,{OH),CO, 221.11%
Cr,0, 215.988 : CuS 85_61
Cr{OH), 103.018 | Cu5 159.15
CrPQ, 148 . 987 CusSCN 121.62
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+18H.C :
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i il
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Er 167.26 ; FeCl,-6H.,C 270.287
ECl,-611,0 381.71 ; FeNH,(50,}, 482.18
EeCl, 273.62 - -12H,0
Erf, 224.26 | Fe(NH ), (50, 392.13
Er(NO),-5H, 0 443.35 | 6 H 0
Er,0, 382.52 | Fe(NG,}, 241 .862
Er, (50,1, 622.69 Fe{NO,),-6H.,D 349.953
Er,(50,),-8H.0 766.81 FeO 71.846
Fe,0, 159 .6%2
Fu 151.96 Fe,0, 231.538
BEnuCl, 222.87 ! Fe{QI1), 106.868
EuCl, 258.32 FeP(C, 150.818
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i Fe,(50,),-9H,0 562.00
F 18.998403
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4F 75.993612 GaCl, 176.08
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6 F 113.9590418
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FeCl, 152,206 | GeCl, 214.40
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b HCN 27.026
H 1.0079 : H,CO, 62.025
2H 2.0158 | H.CO, 90..035
3H 3.0237 H.C.0,-2H.0 126 . 066
4H 4.0316 !
5H 5.0385 1 HCI 36.461
6H 6.0474 | HCIO 52.460
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il,A50, E 125 .9435 HC10, 100_429
HEBD, i 43 .82 H,CrO, 118.009
H,BO, ’ 61.83 H,Cr,Oy 218,004
HBEBr 80.912 HE 20.0063
HEBrD 96 .911 Hl 127 .5124
[{Be0D, 128.910 HIO 145.9118
HCHOL(BRE 46 .026 HIO, 175 9106
HC,H.O,{ 7.8 60.052 HI0O, 191 9100
HC,H,0, #L.56) 90,079 .10, 227 .9404
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H L CeH O, 0 FrE: %) 192,123
H.C,H.O,-H.,C 210.140 O 17 0073
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( FEAEIN ) 2H.0 36.0304
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- HLCH, 0.8 218.17 H,PQ, 97.9951
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HSCN 59.0% HoCl, 271.28%
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11,50, g8 07 Heo, 0, 377.8500
H,5.0, 114.13 i Hoe(C.0,, | TPd.072
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I ,5e0, 128.97 |
H,5e0, 144.97 [ 126.9045
H,Te 129 .62 IC1 162.2357
H.TeD, 193.561 IC1, 233.263
. Te, 229 .64 10 142.9039
H. WO, 249,26 15, 174. 9027
10, 180,8021
Hi 178.49 f
[11Ci, 320.30 . In 114 .82
HEF, 254 . 48 f In(C,H,ON3, 547.28
HI{Q, 210.49 1 InCl, 221.1%8
HfOCL, -8 H G 409,52 In,0, 277 .64
InPO, 209.7%
He 200,59
Hg(CN}, 252.63 . 182.22
HeCl, 271.50 IrCl, 298.58
Hg.Cl, £72.09 1rCl, 334.03
Hgl, 454,40 IrCl, 40494
Hg(NO,), 324 .60 Ir0, 224.22
Fg,(NO,), 525 .19 IrtGH), 243.24
HeO 216.55 | 1r(OH), 280 .25
He,0 417.18 b TeS 224.28%
Hgs 232 .65
Hg,5 433.24 K 38.0983
Hg{ 5CN), 316.75 K A1(50,), 474.38
Hg.{5CNJ, 517.34 ! .12H,0
HeS0O, 286,65 K A15i,0, 278.3315
Hg, 50, 497.24 KBF, 125.90
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K Br | 1e.002 | KHF, T 781030
KBrQ, 167 .001 1 KH,PO, 136,0855
KC,H,0, 98.143 i K,HPO, 174.1759
K.C,H.O, 235,276 KHSO, 120.16
-1/2H .0 KH50, 136.16
CEORRE )
KeCH,) B 358.33 Kl 166.0028
K,CeH Oy 1O 324.411 Ki, 419.8118
KCN 65.116 KI0, 214.0010
K,CO, 138,206 KIO, 230.0004
K.C,0,-H,0 184.231 K Ma0Q, 158.0339
KCl 74.551 KNQ, 85.1038
K CIO, 122,550 KNG, IG1.1G32
K Ci0, 138.549 KNaC,H. D, 282.221
K,;[Co(ND, 3] 452 .261 -4H.0
K. Co{50,), 437.34 K.,0 04.1950
S H, 0 KOH 56,1056
K.CrD, 184,150 K,.PO, 212.2853
K.Cr, 0, 294 .1R4 K .PiCl, 435.99
KCr(50,); 499 .39 KReO, 289,303
-12H,0 K.S 110.26
K,5-5H,0 200.33
KF 58,097 KSCN 97.18
K, Fe{CN 329.248 K,50, 158.25
K.{Fe(CN).] 268 346 K.80,-2H,0 154.29
K, Fe{CN),] 422.392 K.50, 174.25
-3H,0 K.,5.0, 222.31
KHC,H.0O, 18%.174 K.5,0, 254 .31
(HABEHR) K.S,0, 270.31
KHC,H,0O, 204.223 K{SbO)C,H O, 333.03
(FEZHEESH) -1/2H,0
KHCO, 100.115 (BOMBREH)
KHC.O,-H,0 146.141 K.SiF, 220.273
KH(C,00,-2H  254.192 K,TiF, 240.07
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K. WO, 326.04 Mg, As,0O4 310.449
Mg(C,H,ON), 312.610
La 138.0055 Mgt C,H,ON),
LaCl,-7H,0 371.371 :2H,0 348,640
LaF, 185.9007 MgCO, 84.314
La(NOy),-6H,0 433.0114 MgCl, 95,211
La,O, 325.8092 MgCl, -6H,0 203,302
La:( S0, 565.88 MgF, 62.302
Mg HCO,), 146.339
Li §.941 MgNH,AsO,
LiBr 86.845 « 6H,0 289,354
Li,CH Oy 4H O 281.985 MegNH,PO,

(HFiRERiE) +6H,0 245,406
L:,C0, 73.895 Mg (NO,), 148.315
LiCl 42.384 Mg(NO,},-6H.0 256. 408
LiF 25.939 MgQ 40,304
LiH 7.947 Mg(OH), 58.320
Lil 183.845 Mg.P,0, 222558
Lil-3H,0 187.501 MgS0, 120.38
LiNO, 68.046 MgSQ,-7H.0 246.47
LiNGO,-3H.0 122.992 Mg5i0, 100.389
14,0 29,881 Mg, Si0, 140.693
LiOH 23.9848
Li, PO, 115.754 Mn 54,9380
Li,50, 10%.54 MnaCO, 114.947
Li:S0,-H, QO 127.95 MaCl, 125.844

MnCl,-4H,O 187 .905
Lu 174.967 MaoNH,PO,-H.,O 185 .9628
LuCl, 281.326 M a{NQ,}, 178.9478
LeF, 231.962 Mo{(NQ,);-6H,0 287.0380
La,0, 367.932 Mz 70.9374
Lus{50,);:8H,0 782.23 Ma0, 86.9368

MnQ, 11%.9356
Mg 24.305 Mn,C, 157.8742
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M 1,0, 223 81185 NH,OH ! 33 0208
MarOH}, 8% 9526 (NH,OH }, 164. 13
Mn.P.O, 283 8193 5 -H,50,
MaS 87.00 ' NH ,Br 97, 542
MnS0, 151.00 NH,C,H.,0, 77.083
MnS50,-¢H.O 223.06 (NH . },CO, 85,086
MnS50,-5H.0 241.07 {NH,),C0,-H,C 114.181
MnSO,-7H,0 277.10 (NH,),C,0, 142.111
«H,0
Mo 95 . 94 (NH ,},Ce { NO, ), 548.23
Mo, 143 .94 (NH,},Ce(S0O,), 632.53
MaQ, 159 .94 -2H .0
MoS, 160,08 NH.Cl 53.491
MoS, 182.12 NH.CIO, 117 . 489
{NH,),CrO, 152.070
N 14.0067 (NH , »,Cr,0O4 252 .064
N, 28.0134
NH 15.0146 NH,F 37.0367
NH, 16.0225 | NH,Fe(S0,), 482,18
NH, 17.0304 || -12H,0
aNH, 34.0608 (NH ). Fe(80,), 392,13
3NH, 51,0912 -6H.,0
4NH, 68.1218 NH,HCO, 79.055
5NH, 25.1520 NH.HF, 57.0430
¢NH, 102.1824 NH H.PO0, 115.0255
NH, 18.0383 (NH,).HFO, 152.0559
2NH, 36.0786 NH.HS 51.11
aNH, 54.114% NH,HSO, 115.10
N,H, 320450 (NH ) [Hg(SCNJ.l 168 .98
N,H,-HCl 64 .56 NH,! 144.9428
N, H,-2HCI 104 .987 {NH ,);Mo0,, 1235 . 86
N,H,-H,O 50.0602 -4H,0
N.H,-H,50, 130.12 NH ,NO, 64.0438
NH,0H-HCI] 69.491 NH,NO, BO.0432
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NH,0H 35 .0456 NaBr(, 150892
(NH PO, - 12Mo0,| 1876.34 NaC,H.,0, 82.0%4
{NH,3,8 B5.14 NaC,H,0,-3H,0 136.080
NH,SCN 78.12 Ne.C,H,0;-2H.0 230,082
({NH,),80, 116.13 (AR
{NH,),S0, 132.13 Na,CH,0, 367.154
(NH,),5.0, 228.19 514, H,0
NH, VO, 116 .,9780 (Frig ey
NO 30.0061 s Na,C,H,0, 210.097
NO, 46.0055 P (AT '
NO, 62.0049 NaCN "49.007
N:.O 44.0128 ' Na,CO, 105,989
N.Q, 76.0116 ﬂ Na,CO,-10H.0 286,141
N.O, 92.0110 Na,C.0, 133.999
N.O, 108.0104 | NaCl 58 443
NaClO 74.442
Na 22.98977 NaC10, 106 . 441
2Na 45.9785¢ i NaZiO, 122 . 440
8Na 68.96931 | Na,Co(NO,), 4039355
4Na 91.95%08 NaF 4] 98817
Nao, AlF, 209.94127 :I
NaAlSi,0, 262.2230 Na,H.CnH 04N, 336.209
NaAs(, 128.9102 (EDT A &5y
Na,AsQ,-12H,0 424.0709 Na,H,C,H,,O:N, 372.239
NaB(C, H.), 342.22 ' 2H,0 (EDTA
NasBH, 37.83 i T TS )
NaB0Q,-4H,0 137 .86 NaHCO, 84.007
NeBOy-4H 0 153.26 NaH,PO, 11%.976%
Na,B.O, 201.22 Nall,PO,.2H,0 156 .0073
Na,B,O;- 10H,0 381.37 Na,HFO, 141.9588
NaBiQ, 279.9684 ) Na,HPGQ, - 2H,0 177.9882
NaBr 102.894 Na,HPQ, - 12H.,0 358.1412
NaBr-2H.O 138.924 ; £4 .08
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Na S0, 104.08 | NaQ,SC,,Ha 372,54
NaHSO, 120.06 I {TASTERERH)
Nal 149.8943 |
Nb 92.9064
NaKC,H,0,-4H.0  282.221 N Cly 270.171
(B LmEee) NoF, 187 8984
NaNO, §8.9953 No(HC,0,), 538.044
NaNO, 84.9947 l Nb O, 2658098
Na.O §1.9735 NHOCl, 215.265
Na.O, 77.9783
NaOH 35.9873 || Nd 144.24
Na PO, 101.9617 NdCl, 250 .60
Na,PO, 163 .9407 NdCly-6H 0 $58.69
Ne,PD,-12H,0 380.1231 NdF, 201.24
Na F,0, 265 . 5024 Nd{KQ4),-6H,0 43835
Na, PO 10H,O | 446.0844 Nd Oy 336.48
Nd,(50,),.8H,0 720.77
Na,5 78.04 |
Na,5-9H,Q 240.18 Ni 58 .69
NaSCN 81.07 Ni{C,H,0O,N.), 288 91
ha,50, 126 .04 (T —EAAS 3R
Na,50,-7H,0 252.14 Ni(CgH ON}, 347.00
Na, S0, 142 .04 Ni(CyH ON}, 283.03
Na.50,.10H,0 322.1% +zH,0
Na.5,0, 158 .10 NiCQ, 118,70
Ng.5,0,.5H,0 248 .17 NiCl,-6H,0 237 .60
Na, 5,0, 174.10 NiCl, 129.60
Na,5,0,-2H,0 210.13 Ni{NOy), 182 .70
Na,5.0, 188,10 Ni{NOs )6 H,0 280.74
Na,5,0, 238.09 Ni(NH,).(50,), 394,97
Na,SiF, 184 0555 -8H,0
Na.5i0, 1120632 NiQ 74.69
NROS5C . FH 5 28% 38 Ni O, 165.38
(TR ERRER G Ni,P.O, 281.32
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NiS 90.75 Pb 207.2
NisSO, 154.75 PbBr, 267.0
NiSO,-1H,O 280 .85 Pb(C,H.0,), 325.3

PLC,H,0,2 379.3

O 15,9994 3H.,0
20 31.95%88 Pb{C,;H.), 323.4
30 47,9982 PLCO, 267.2
40 £3.9978 PbCl, 278.1
OCH, 31.034 PRCl, 349.0
OC,H, 45.081 PboCrO, 323.2
OCN 42.017 PhF, 245.2
OH 17.0073 Pbl, 451.0
20H 34.0148 Pb Mo}, 367.1
30H 51.0219 PL(NO,), 331.2
PLO 223.2
Os 190.2 P10, 239.2
OsCl, 332.0 Pb,0O, 685.6
050, 222.2 Pe(OH), 241.2
UsO, 254.2 rpS 239.3
PhS0O, 287.3

P 30.9737% PLS50, 303.3
PBr, 270 .688 PbWQ, 455.0
FCl, 137.333
PC), 208.289 P4 106 .42
PH, 33.9975 Pd¢C,H.O,N,), 336.64
PO, £2.972% (T ZNdls )

PO, 78.9720 Pd(CN3}, 158.48
PO, 04,9714 P4aCl, 177.33
P,0, 109.9457 PdCl,-2H O 213.35
F.0, 141.9445 Pd Cl, 248.23
F.0O, 173.9433 PdCt, 319,14
POCL, 163.332 Pdi, 260.23
P.0y+ 24 Mo, 3596 .46 Pd {NQ,), 230 .43
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PdS | 138.48 ReO, 234.205
PdS0O, 202.48 ReQ, 250, 205
PdS0,.2H,0 238 .51 Re.O; 484.410
Pr 140.9077 Rh 102.9055
PrCl, 247 .267 RhCl, 208 . 265
PrC1,-7H,O 373.373 Ea(, 134.9043
Prl, 521.6212 Rh.0O, 253.8092
Pr,0 379,813
P+O, 172.3065 Ru 101.07
Pry, 1021.4398 RuO, 165 .07
szfSUJ;-EHID 714.11

3 8208
Pt 155.08 SCN 54 DR
PiCl, 336.8% : SH - 33.07
PiCl, 407 .8D 50, 64.06
PtS 227.14 S0, 20 .06
SO,H 81.07
R 85 . 4678 SQ,Na 103 .05
RbAl(SO,), 520.75 50, 94 .06
-12H.O S0y 112.12
Rb,C0O, 230.945 5,0 128.12
RbCl 120.921 i 5y 176.12
RLCIO, 184.918 5,0, 192,12
Rhb] 212.3723 5.0, 234 .24
RbNO, 147.4727 !
Rb,0 186.9350 | Sb 121.75
Rt PtCl, 578.73 I 5bCly 228.11
Rb,50, 266.99 .i SbCl, 299 .02
| Sbl 502 .46
Re 186 . 207 SbOCI 178.20
ReCl, 292,566 S0, 291.50
ReCt, 363.472 55,0, 323.50
Re0), 218,206 SbS, 249.99
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Sb.5, 339 68 Sn ' 118.69
Sh,S; 403 80 SnCl, l 185.60
5nCl,-2H,0 | 228.43
Se 14,9558 . SnCY, | 360 .50
SeCly 151.315 850 13469
Sc(OH), 95.8778 5n0, 150 €9
Se(NO,), | z80 9708 $naS | 136.75
ScfNOYL-4H.O ! 303.0414 SnS, | 182 .81
S5c,0; 137.9100 SnS; | 21187
| |
Se | 78,96 Sy . 87.62
Se(), 1, 110,96 5¢C.0, ! 175 .64
SelY,. © 126.96 | 5:C,0,-HO 193 .65
Ge),: 142.96 l SrCO, 147 .63
. ScCl, 158.53
g3 28 Q855 S¢Cl.-6H,0O 266.62
GiC 40.097- SrCrO, 203 61
5iCl, 169.8%98 !. Sr{NO,), 211.83
SiF, 104.0791 | Sr(NG,),-4H,0 223 .69
SiF, 142.0759 5c0 103 62
SiH, 32.117T1 | StfOHY, | 121.63
5.0, 60.0843 | Sr¢OH»,-gH,0 265 .76
5i0, - 76. 0837 | Sc850, 167 €8
S0, 32 . 0831 I Sr5), 183 .58
81.0n 168, 1668 I S5r50, ! 195,74
51,04 212.2817 i
| " Ta L 1800479
Sm 150,36 TaCl, 358 213
SmCl, 5 221.27 | Tal, 273 9399
SmCl, 256.72 - Ta,0, : 441 8978
SmCl, . 6H,0 | 384.81 i
Sm(N0,Y,-8H,0 ’ 444 .47 Th | 138.92534
Sm,0, 348.72 TeCl-6H,0 | 373.3768
Sm,{ $0;),+8H .0 \ 733 .01 ThF, Il 215.9208
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Th{NO,},-6H.0 453.0313 l T1,0 £24.765
Th,0s . 3658490 T1,0, 55760
ThO: T47.6974 TIOH 221.390
Th,(50,);8H,0 750.15 T1,PtCl, 816 .56
_ | TLS 440.83
Te 127.60 Tt,SO, 504.82 ..
TeO, 159.60 o
TeO, 175.60 Tm 168.9342
Tel, 191.60 TmBr, 408 648
, TmCl,-7H,0 401.3996 .
Th _ 232.0381 TmF, 225.9294
Th{C,0.),;6H,0 516,169 Tml, 5496477
ThCl, 373.850 Tm,(C.,C.), 6H,0 710,018
Th{NO,), £80.0577 Tm,O, 385.8668
Th{NOy),-4H,0 552.1185
Th{NQ,),-12H,0 696.2401 1 U " 238.0239
Th(y, 264.0368 ucl, 379.841
Th¢50,), 424,15 UF, 314.0225
Th(80,);-0H,0 586.29 Ur, 352.0193
| U0, 270.0277
Ti 47 .88 U0, 286.0271
TiCl,. - 154.24 uo, 302.0265
TiCl, 189 .69 U0, 842.0819
Ti{ CyH,ON), 852.18% UO.{C.H,Ou) 388.117
TiO, 79.88 U0 C,H,O;), £24. 147
(TiO),P, 04 301.70 -2H, 0O
Ti0OS0, 159.94
' 50, 941¢
Ti 204.383 | va, 192.754
T1Br 284.287 YO 66.9401,
TIC1 23%.836 vO(l, 137 .847
T1,CrO, h 524.760 VO, $2.9403
Til 331.288 VO, 98 .9397
TING, 266,388 vQ, 114.9391
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V.0, 149.8812 Zn 65.38
V.0 (C,H ON), 726.491 Z1{C H,0,), 183.47
V.0, 181.8800 Z8(C.HoOu), 219,50
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Zo(CN), 117 .42
W 183.85 ZuCO, 125.39
WwC 195,86 ZnCl, 136.29
wCl, 361.12 Za[Hg(5CN),] 498.23
WO,(C,H,ON), 504.15 ZoNH, PO, 178.3%
W0, 231.85 Zn{NO,), 189.3%
WO, 247 .85 Zn(NQ,), 6H,0 297.48

Za0 g1.38
Y 88.9059 Za(OH), 99.39
YCl, 195.265 Za,(PO,},-4H,0 458.14
¥Cl,-6H,0 303.356 Zu.P,0, - 304.70
YF, 145.8011 Znd 87 .44
Y(NG,),-6H,0 383.012 ZnS0, 161.44
Y0, 225.8100 Z050,-TH,O 287 .54
Y, (50;),-8H .0 §10.11 _

Iy B1.22

ZrCl, 233.03
Yh 173.04

ZT{N{:};),. 339.22
YhCl, 243.95

Zr{NO,},-5H,0 429.32
YbCly6H,0 387.49 2:0, 123.22
YhF, 211.04 Z:0OCl,-8H,0 322.25

Zr {50}, 283 .34
¥b.0, 394.08 Zr(50,),-4H,0 355. 40
Yb,(50,},-8H,0 778.37 Zr5i0, 133.30
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A7 8 S5 WAL AT

it F 3
CH . ClN, (FBRE) 39%.958
ot N, C1 (FLES) 364.917
CarH 00,5 (T H & L) 466,59
(NO,1LC.HOH  (TagiLss) 184.10%
Cy H 5Ny { M) 225.253
CLHGNO,SNs (HIRE) 327.33
CisH wO,Br.S (RIS §69.98
Ca,H:NNa, 0,5, (FFL) 596 .66
C I NahS-H O (L) 360.27
C:ﬂHl--"r-.}'.Bf.v-{:;'t (MRS 69E .0}
CnHlsNIO? (Eﬁﬁﬂj Z88.30
C,,H O,CLS (M) 423.27
C.yH \O5Br, 5 (RFHEE) 540,22
NOCH.CH (54 3ERD) 139.110
CuH0Br,5 (RAEME) G24.38
CaH .0 (BLari) 290.318
CisH.WNe- HCL (i) 288.779
C,,A.0,5 (Br4T ) 354.38
Cp H S (%I 382.43
C.H 0O, ( BBk 318.328
CaHuw0, ({FERED 430 543
(NO, LG H,CHy (S aR%) 297 .133
C,H(NO, )y ( ZpN2E%) Z13.1086
C,H.N,O, (EREEER) 284.188
CooH ;N NaDy5  ($82T) £61.38
C.H WN,0.5 {458RM) 435 .41
CyoH N Na01 5, (Z&R) 1125 .77
CiH D5 (4P E_BYR) 186 .38
Cy i Hy:NOLS (B R 672 .66
CyrHNO,,5 {(FETERET) 756 32
CyH;yN; Oy {EHE 636.611
CxH.N,0.8 ($FERB) 394.40

* s\ 25,42,44.,45,55,



DR TN e

1t & 7\ E
CzoHiaNO,S (4§32 A) 439 .40
CooH L NO:S (#ERR) 39440
CoH sN.Na+0y, 5, (BEMEEETE KD 585 .40
Cy HaN.O, (PAR) 215.211
C.H 0.5 (i Z KD RR) 218.18
CH NG5 {Calmagite) 358 .37
CraH i yN,S (#6E B) 344.0
CiH NS (BLEEET) 256.32
CoaH 1eNOS (8 £40.43
CasH N0 (ﬁ%ﬁ?ﬁt%ﬁ:’?‘]} 720.272
CH Ny (PANY 249.271
CoaH1 10,5 {(#FFS 539.34
C:sHinCLNesO,5 (8K H S) 605.29
C.H.Na, 0,5, (BRI 314.19
CeH 3, (e ki) 270.23
CuwH _'d.NzNazola (55 IR E) 866,503
CopH HN?DH (%ﬁﬁ?) 622.54]
ConH 0y (EXH) 332.312
CoH T30, (HE R £01.202
C..HBr O, (PO L &) 647 .896
C,eH ;Br 5 (EE T 669.95
CanﬁCI:LOﬁ {:ﬂmﬁﬁj’f%) apq . 788
C,sH ,wCIN,O, (Z A8 8(x) 450 364
Ci:HuN (%) 169.226
CHCIN,S-3H,0 (B EE) 373.90
C,.H o NCyNa5 (ZERBREE) 271.37
C.H, NG, (P XA 213.235
C:H,0, (B 100.117
C,..H.0, (#H#) 240.215
CaH isNO, (EEERBAH) 385.329
C..H.Na0,S 1.0 (FHELS) 360,27
Cy H N0, (3Bi) 473 .438
CioHi AsNNa, ()8, (REMT) 582.29
Cz:Huﬁszﬂqﬂﬂ-rDHSz {{EE.%. ) 820.33
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i, 5 = 4
CuH |, NO, (N-ZEH B EiR) 213.235
CmHuN: (HEESE) is8.137
CiH:N, (EXMHEoH.) 258 306
C,H,N,0, (T —’85) 116,119
C,:H 5 CIN, (FLER) 421.024
CiaHwBr,0:5-H,QO (R 4PE= /341D 576.17
CrH (N, (B 37T0) 148 . 348
C.H,CLO, (L BER) 208,985
C..H CLN,OP.S, (BEFEI 757.36
Ce:H .CLNO, 5, (SR S) 789.52
C..H aNﬂ-thS: (Eﬁ&) 364.25
CioH0,5, (T ER) 12¢.25
CuHmNzNazDasa (TEk2R) 468 36
C2s H 3¢ CIN, (ERE) 407.985
CIEHHN:Uz (Er el i) 205.216
CiH NG, (R CIHABRT ) 278.353
C:!H HNI.OI (—_—ﬁﬁ ttﬂqaj;%) 388.468
ChwH,NO (ZE-RERD 240.264
CosH 10,5 (R K) 470,45
C,HNO (8- 23D 145.160
CiaH Oy (RaE) 302.240
CaHNO, (-l E-2-=E) 173171
CioH NNa, 0,5, (FHER ) 377.25
CisHysBeNO (3-Br-PADAP) 349.230
CHH WY (%:ﬂﬂ’:} 180. 209
CuHiN, (Fismid ) 208.262
CisH 10, (FpH) 320,301
CHy, CIN,G, (FFEAB) 479,018
C:HNO, | {(kEEE) 137.138
CrH G, (FKipEk) 138.123
C;H, o NNaS,;-3H.,O0  (48i2#) 225.30
C.HiwNNaS, (8RR F) 171.25
C.H:BNa (k2] 342.22
C,HF.0,5 (TTA)

222

.18




% e = X
CiH, AsN,Na 0,5, (&) 576 .29
C.,H,NOS (TAN) 255 .29
C.H,N,0,5 {TAR) 221.2%
C:AHH»N;Nﬂ;Dig: G.K_Eﬁ} 695.71
C:;,H,,CIN-H,0 (WA PO FEETE) 325.953
C,,H;,BrN: H,0 (IR T 70 4% BmkEE ) 374.404
CyHyCIN-H;O {(E AR 358.008
CuHuBrN (A AR ) 384.442

BEGRMS (SD XL
v 8 & #® |
i I BN S
: ) ¥ x b4
£ 2+ | metre m
I FEL N kilogram kg
B} ¥ second .
B e E £ [1&] A mpere A
AP IES FlRE] Kelvin K
HENER B {R] mole mol
bl R{MBR] candela ed
6. EREAIEN
HEKBE (DT = R iE ECR f T B B(K)
¢ —g-c +32 | c4273.15
%ﬁfﬂz} f grf-32;|+2r3.15
k-273.15 k

—E(k—2?3.15)+32

c—*ﬁf-‘éiﬂ?ﬁﬁi f—HRBER, k — B RER,.

—r 30 -



7. WREE (C) RMMAKREE ('F)

-
)

1T T{°F} f HT) T¢°F)
4000 7232 f 95 203.60
3000 5432 | Y 201.20
2000 3632 03 199 40
1000 1832 B2 197 .80
900 1852 - 21 185 RO
300 1472 i 80 194.00
700 1292 89 192.20
600 1112 38 190. 49
500 832 87 188.60
400 752 86 136.8
380 716 85 185.0
360 80 Y 183.2
340 844 B3 121 .4
320 608 82 179.6
300 572 a1 177.8
280 536 | 80 176.0
260 500 i 79 174.2
240 154 i 78 172.4
220 a8 | 77 176.5
200 392 78 1658.8
190 374 15 167.0
180 356 74 165.2
170 338 73 163.4
160 320 72 161.8
150 302 71 159.8
140 284 : 70 158,90
180 266 | 69 156.2
120 248 - 63 154.4
110 280.00 | 67 152.6
100 212 .04 66 150.8
B9 210.20 65 149.0
98 208.40 i[ 64 147.2
87 206 .60 68 145.4
86 204.80 | 62 143.6




A 1H(C) T(°F; tH(e) T{°F)
61 141.3 27 80.6
60 1400 o8 78.8
59 138.2 25 70
5% 136.4 24 75.2
a7 134.5 23 73.4
£6 132.%8 29 71.8
b5 131.0 21 9.3
84 126,72 a0 68.0
53 127 .4 19 66.2
52 125.6 18 64.4
51 123.8 17 62.5
5o 122.0 15 £0.8
45 120.2 15 59.0
48 118 .4 14 57.2
47 106.6 13 55.4
45 114.8 17 53.6
43 113.0 11 §1.8
44 111.2 10 50.0
43 109, 4 n 48.2
42 107.6 8 46.4
41 105.8 7 i4.5
40 104.0 6 £2.8
39 102.2 5 £1.0
34 100.4 4 35.2
37 08.6 3 7.4
36 86.8 2 35.6
35 85 .0 1 23.8
34 63.2 0 32.0
33 91.4 -1 30.2
32 89,5 —2 } 28.4
81 87 .8 -3 i 26.5
30 86 .0 -4 24.8
25 8.2 —5 23.0
28 22.4 - 21.2




HT) | T(°F) 1T} T(°F)
-7 19.4 ] —~1% 3.2
Ny 17.8 -17 1.4
-3 15.8 -8 1 - 0.4
-~ 1D 14.9 —19 - 2.2
- 11 12.2 - 20 — 4.0
—12 10.4 —30 -22.0
—13 8.6 —40 -40.0
—14 6.8 —50 —-58.0
-15 5.0 '

TERE—F CHREEAERE > 100, FEdigak(1s79),

U R P
®O. BOMRHRERE, BEIKEE RETY

X, REUCAREKE, Ef%zﬁ,ﬁlﬂ-it#=id:2~%’rfﬁ,

R A (BETHE) rOSENRRBHEA,

WO BBAGARKE () WE, RS THMET, FERE
S B g Ey(r=n—1), BRARMEMATES H, ALR
w= X b RS AT R R,
W0 RRFEINERWER NRRNENERKES 5N
mron, I BEA S Ky v, TRBTHSLSL HSD>S) B
RF=-3- 1, WRHAMCAR SRR, SRR
{0k LM B B E R, ~
RN KBRS X R BN ER BRI S,

MRAR Q= — =Lt HRBOM (RF:, XL B,
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Xoo X, BEEH—AH, X~ X HLE), FAKEREK
FHEAFEFEGOME HHEMENTENE BO%E FFE
KRB RS TS, HFHEALREPERER MWRTHE
B, SimfHREFE.

B2, BIRWE, RTHER, EEART XL

(B X~ 30 X0, X WBHE S RERRZ) HEAHT

fH. FAERERREKF(@FE Grubbs T HEPHBT HE, &
HEEPTAEPESME WRTLHERN, ZREBEFARERE.

8. FERMK¥HHZHE

XK & KX ¥ z E B & ¥ 2
0.00 0.00 | 0.80 1.29
0.08 0.10 0.87 1.50
0.18 0.20 ¢.90 1.64
0.24 .30 .95 1.96
¢.31 - 0,40 0.954 2.00
0.38 8.50 0.988 2.50
0.45 0.60 0.99 2.58
0.50 0.67 | 0.9873 3.00
0.52 0.70 6.959 8,29
0.68 0.80 0.99994 4.00
0.83 0.90 0.9999994 5.00
0.68 1.00 '

i
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- Q. } :
\\] 3 4 5 6 7 g ! 9 10
N
[ [ [

50% | 0.94 0.76 0.64 | 0.56 B.51 0.47 0.44 041
o596 | 1.5 | 1.05 | 0.8 | 0.76 | 0.69 | O.64 | 0.60 | 0.58
12. Grubbs T{K

T n
Tl 3 4 5 b 7 g 9 10 11
o
C |
| |
95 % 1.15 | 1.46 ' 1.67 {1.82 | 1.94 | 2.03 | 2.11 | 2.18 | 2.23
99 % 1.15 | 1.4% ' 1.75 11.94 | 2.10 | 2.22 { 2.32 | 2.41 | 2.48
T "
12 13 14 15 1% 17 g 19 20
ad
95 9% 2.29 | 2.33' 237 | 2.41 ; 2.44 | 2.47 1 2,50 | 2.53 | 2.58
99 5% l.51.55 2.61|2.66,2.71 2.?5];2.?9 2.82 | 2.85 1 2.88
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17. BBEEHRABER(25°C)
N I =0 I=0.1
k “a m | K,.» PK:P i K:P PK.r N
AgOH 1.9% 10" 7.71 axXip—® 7.5
Ag,CrO, 1.12X107"% 11.95 FX 101 11.2
Ap.Cr,0y 2X1077 §.7
Ags Mol 2. 8X 107" 11.55 1.3%107U 10.9
Ag, WO, 5.5X 101 11.26 3x10-¥ 10.8
Ag[Fe(CN),] 1.6X 104 4.8
AglAg(CNY,] §X 10~ 11.3*
AgCNO 2.3%10°7 6.64 4X 1077 6.4
AgSCN I.07X10""% 11.97 2X10~¢ 11.7
Ag, L0, £,1X16~% 11.08 ¥ 10N 16.4
AgN, 2.9X167° 8.54 SX107* 2.3
Ag,FO, 1 1.45X 107 15.84 ZX10-" 14.7
Ap,AsO, 1.12X% 10~ 13.95 1.3%10-1 18.9
Ag,S 610730 49.2 6 X104 48.2
Ag.50, 1.58X1G7¢ 4.80 8X 10" i.1
AgCl 1.77% 10w 8.752 3.2X%19"1 9.50
AgBr 4.95 X108 12.305 8.7 X10™1 12.06
 AgBr0, b 5.2xip7 4.28 1X 107 4.0
- Agl §.3%X10-" 16.08 1.48%1p-1% 15.83
AglO, 3.1X10"* 7.51 5X10-? 7.3
Ag,C.0, 1X 100 11.0 X101 10.4
AgCH,COO 2% 10-? 2.7 gx10-? 2.1
Al(OH), ek 4.6X107%] 32,34 axio-# 31.8
a 3.8X 10" 33.45
Al{oxin}, 5x 10 32.3
AIPO, gEX 10-1s 18.2%
AlAsO, 1.6X 10~ 15.8*

P RERTERE, 1=0ELENEHN%EE, [=0.1 EEBE LMK LR
TR R R B,

* BTRESE, TH.

oxin—§-FER¥Eok{oxine,8-hydroxquinoline}, TR,

-— 4G



v s " I=0p I=0.1
KlP I'| PKJP K;F‘ PKIF
q -
._;_ ﬁszol (H) +1%H¢D —ll:ﬁgﬁl;{'=
=As(CH),
ém,o; (B} +CH" logK =3.71*
+14H;0=As(OH)]
1 As.S.(E)+3H,0 logK =
2 -11.3
nAstH},H-;-H,S("EEJ
Au(QOH)}, X110~ 45.6°*
BaCrO, 1.17X 10" 9.93 g X 10"t $.1
BaCO, 4.9%10°" 8.31 3X10™* 7.5
Bﬂ,(ﬂﬁﬂ;}j g§x10¥ 50.1"
BaSOC, 1.07X10°'° 9.97 §X10-4 9.2
BaF, 1.05%10°% 5.9% 5% 10-% 5.3
Ba(10,), 1.51%10 8.82 6X 107" 8.2
BaC,0, 1.6X10°7 6.79 IX 107 6.0
BaM.O, 3IX10™ 8.6
Ba{HFPO,), 1xX10™" 7.0
Ba,{PO,), IX10~H 22.5
Bafoxin}, 5% 10-? 8.3 2X16 1.7
Be(OH), 2x 10~ 17.7 5X10°% |  17.8
BiAs0D, 4.4% 0~ 9.36
Bi{CH ),Cl 1.8% 108 30.75
BiPO, X109 22.4"
Bil, BX107% 1 18.1(J=32)
Bi,S, 1X10-%| 97
Ca,(As0,), EX10-") 18.2*




f==p I=p.1
{'E % _ | .
Ko | Ko o Ko i ph.p
Ca(OH), 5.5X107*  5.28 .3X 107" 4.9
CaCoO, 3.8X107 | 8.4z AN . 7§
CeC.0, 2.3Xx10°° 8 64 AX 1077 7.8
CaF, 3.4X10°M 10,47 X1 9.8
Ca(10,), 7.Ax107T 615 1 3x107* 5.5
CaMo0, s.2xier | 7.3e 3% 197 6.6
Caloxin), 1x10-| 11,0 X 10711  I0.4
Ca,(PD,), 1X10-3% l 26 1X10-13| 23
CaHEO, 1x10-t 7 gx 107 .2
CaS0, 3.1%1077 B.51 2X 14 7
Ca50, 2.4X 10" 4 .62 EX 10 3.8
CaSe(), 3.0x107° 5.53
CaC,H,0, 7T.8X1p77 6.11 ¥ 10" 5.3
CaWO, B.7X10°* 0 8.08
Cdyf A30,Y, L ax10-M] 32.7°
CdCQO, IXip-M 13.6 G X101 12.8
CdC,0, 1.51 X10°" 7.82 1% 107 "D
Cd,[FetCNY, 3% 1p-1 16.5°
CdHg(SCN3J, 3.8x10"° 5.42
Cd,(PO,), 3X10°B1 32.8
Cd(OH 3, ¥t 3X107%| 136 EX10-14|  13.2
Biip 5.9% 10715 14 23 LBX 1 13 .8
Cds 8 X 164 26.1 5xig- 25.3
CdSe0, : 1.6x10"" 7.8
Ce,{C Q) 4%10°*| 25 4
CeF, EX10-% 15.1
Ce(10,), 11010 9.5
Ce(OH), 6X 1~ 20.2 IX 10770 19.5
Ce,{5e),)}, 41677 24 .4 !
CePO, 1.6 X107%—| 22.8—23.7
2% 10~ |

= 5]



J =0 =91
fe & % K.» pK.» K.» pK.p

Ce,(C,H, O, 1x10-0 19.0
CefOH 3, 4%10°1 | 50.4°
Cel {00, 3.2X10"'"° 9.50 30t 7.9
Coyf AsD,), gx 10" 28.1"
CoCO, 145> 10" 12 .84 1x1g71 12.0
Co.[Fe{CN),] 2x 10712 14.7*
Co[Hg{SCN).] 1.6x10°° 5.8
Co(HFO,) 2% 1077 6.7
Coy (PO, ), 2X10°"|  34.7 l
Co(OH), o §X 1018 14.2 XN 13.8

AL, HOMEE | L.exi1s™l 149 42107 14.4

BT, ik 2x1! 5.7 5X10°'"|  15.3
CoiOH), 3X10°¢%]  44.5 EX10°4| 438
CoS a 4x 1079 | 20.4 3X107* | 15.4
CoS 3 2X107" | 24,7 AX107M| 23 49
Coloxin), 1.6X1077) 24,8 EX 1077 | 24,2
Cofanthranilate} 15 ST il 11.0 :
CrAsO, BX 103 20.1"
CrPO, 2 ) Ixi0-4 226"
CrPO, % Ix10-1 17*
Cr{OH), 1X10°" | 17.90 | sx107v| 168
Cr{OH), 1X{0-" 31.0 EX10°M | 30,3

!
Cu.f AsO,), i -l axlﬂ-“| 35.1
CrBr B.2X10"* E.28 i 1x10"" 5.0
CuCO, 2.3x10" 9.63 BEx107? 8.8
CuC,0, 2.9%10°® 7.54 | 2X10°% o 6.7
CaCl | 1.9%207 573 1 ax1ov| 6.5
CuCrO, 3.6X107% 5 44 310t .E 4.6
CuCN ] 3Xi07%| 195 E
anthranilate-—-SEF M EHTR

— 52 —



T

| {=0 ! f=0.1
it & ] = . ;

I K | pKip @ Ko pi.r
Cuz[FeL’CNIJ;] Il lF i 1_3}{10'”[ 15.9*
CuHg(SCN), 3R 1078 7.5
Cul ]| 1.10X 107 11.96 2x1p-12 11.7
Cut1Q,),; , T.4X10™ 7.13 3% 1077 6.5
Co{OH» . 2.6x1p7 1%.59 6x1p-" 18.2
CuliOH ) 1 10=14 14°
Cus 6X 107 35,2 4X 10" 34.4
Cu,5 . 3X10-4 47.6
CuSCN | 2X10°% | 12,7
Cu,(FO,}, C1.3X10°M|  35.9
Cu.P,0, i EX 1071 jp5.t°
CuSe(), 2% 1071 7.7
Culoxin), IR 1073 29.7 BX107* 28,1
Fuf 10,3, 5% 1032 11.3
FehsQ, . IX107% | 20*
FeCO, 3.2%10°1| 10,50 2X10°%| 9.7
FeC,0, 2K 1077 6.7
Fe,[Fe(CN, ], 3X107¢ ) 4p.5*
Fe(O1 ), B 10718 15.1 2X 10718 14.7
Fe(OH ), axm""j 38.86 1.3X10°%]  37.%
FePO, 1.8X107%|  21.9%
Fe ( P.0;), IXLOP| 228
Fe5 BX 101" 17,2 4% 10" 16.4
Felaxin), IXAp 43.5
Ga JFe{CN), 1, 1.6X 107 33 8*
Ga(OH), 3X 107 36.5 } ZX1e-*t! 15,7
Gafoxinl, 3.?::-::10-"; 32.06

i
i

Hg,Pr, 5.8 107 22.24 IX107®| 21,5




" I =0 I=0.1

ko# " K pKer | Ko pK .o
Hg,(CNJ, L Ex10-@)  39.3 ex10-%]  23.7
Hg,CO, §.9X10-1 16_05 4 X 10714 15 .4
Hg,L,0, 1X10E i3 1%1872] 13
Hg.Cl, 1.32% 30" 17 .88 62X 10710 17.2
He.l, 4.5% 107 28.35 2X107*]  27.%7
Hg,(10,), 1.9 1071 15.71

Hg.,{ SCN), 3.0x107 19.52 1.3X1p-w 18.9
Hg,C:O, Z.0% j0"* 2.70 1 6X10°" 7.8
Heg,(N,), S lialy 9.15 3A107Y 8.5
He,(OH 3, 2% 107 23.7 5% 10~ ¢ 23.3
Hg(OH), A% 1078 235 4 AXLDT) o250
HgO(E)+ H,O=Hg(OH),| IgKk=3.8

Hgs & 1.8X107% 51.8 1X107%) 5]

T 4% 10783 52.4

Hg,S0, P79 6.13 510" 5.8
Hg,(CH,COO0}, Po2Xietn| 4.7 1510 14
Hg C.H.O, 1X1p~* 10 3y A 10~ g
{Hg,)J[Fe{CN ], 8X107% 20.1

(Hg, ) IFe(CN) ) Lizxie] 1335

Heg, WO, 1 X 10" 17.0*
Jn.[Fe{CN),], 1 2X 1076 437"
tm O ), EiizE 5% 107% |  33.3 1.3%16 Y 32.9

BEIL, Ix10-1| 35 1

In{oxie), 4.6 10 31.34

KHC,H,0, 3x107 | 5.5

K. ki, 1.10X 1y~ 4.98

La,(C,0, 2310 27.7

La¢in,y, 6.2% 1071 11.21 gH 1D 1.1
LaPO, 4x10-122 4 f=0,5)
La, (C.H, O 2x107%] 8.7 |

— G —



=0 I=0.1
{B ﬁ. % K:P PK;# K,p pK.p
Ls(OH), HITE 6107 | 18.8 gx1071*| 18,1
BRAL 1%X10°% | 20.0
Mg, ( AsO), 231077 1%.7°
MgCO, 1% 10" 5.0 6% 10°° .2
Mg C.0, Ex10-3 $.07 531074 3.2
MgF, 7.1x107* B.15 310" 7.6
Mg(OH), 181874 10.74 4107 10.4
Mg(NH,)PO, 3IX107'3 13,6
Mg, (PO, X 107" | 27,2
Mg(oxin), d X191 15.4 .63 1018 14.2
1
M, AsO,), 2X 107} 287"
MnCO, 0101 $.30 3% 10" 3.6
Mn,[Fe{CN),] gx10-¥|  12.1*
Mn(OH), AX10-0 | 12,72 5X 1078 12.3
MaS #a 3 10t 9.6 Gx10 8.
iz 3x107'"  12.6
Ma(oxin), 2x 197 21.7
Ni,{ AsQ,), 3x 19"  25.5*
NiCO, §X 101 g.2*
Ni,[Fe(CN},] AXi0-ey 1490
Nil{ml}? Ex1p™™ 30.3
Ni(OH), #&inl@ 210 147 EX10°1 14.3
ER{L 63X 101 17.2 X107, 16.8
NisS ¢ Ix10- 1%.5
8 1X 10" 24.0
y 2X107%| 25,7
Ni{DMG), AX10°M] 234
{ I=0.05)
Ni{oxin}, 38X 10-" 26 .} 3x107 25.5

DMG——~biacetyl dicxime TR &



J=0 I==0.1
A
e - B K.p pK.p | Ko pK.»
Pb.f AsQ,),; 41073 | 35.4°
PbBr; 3.9%107% 4.41 2% 107 3.7
P4(Br,), gx10-¢ 5.1
PHCO, Bx 107 | 13.1 5x10-3  [2.3°
P4 C,0, 3w ip~u 19,5 ZX107" | 5.7
PbCi, 1.6x 108 4.79 B [ 3.1
PbCrQ, 1.8X10°M 13.73 X101 12.9
PwF, 2.7 X10~% 7.57 AX10°T 5.8
I'eFCl 2.4 10" 8.62 ' '
Pb.[Fef{CN)] 1.3%10-7 16.9 5X 1018 14.3 -
PoI{OH ) BX10°* 15.2
Phl, 6.5%18°" 8.139 3x10"* 7.5
Ph(10,), ; 2.8X10°1M 12,58 3x10-9y 1.
Pe¢ HPO,) . 4. 4x1p" 11.36 3xX1p-" 10.6
Pk, PO,), 3X 104 43.5 3x10674'|  40.5
' Mo0, 110" | 3.0 gx10-?| 121’
Ph(OH ), g.ax1o-mt 1608 | oxyen| 157
PhS ax10tl 2808 7 1exip-v| 258
PbSO, 1.7X16°¢ ' 7.78 | 13X 10" 7.0
Ph({SCN), ! | o oaxmwv ] 4
Pb5.0, i ‘ 3107 §.6*
PhSe0, 3N10-17 11.5 |
PbSe0, | 1.41x¢ 1071 6. 85 I
PR(OH ), 3X107*|  65.5 b
RaSO, ‘ 4.3%X10°"]  10.37 Ixio-mr 9.6
! ;
Sc(CH)Y, ‘ BX10-%|  30.1 -1::-:19-“: 29.4
|
Sry{ AsO)y | 1.6X10-"™; 17.8
5:CO, . 9.3X10"w; 5.03 EX10°*. 8.2
5¢C,0, ) 5.6X10°* !. 7.25 31077 6.5
SrCr0, ' 2.2X107% 4.65

_— 56 —
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I= f=¢.1
e = K.» pK.p f:f-:p pK.»

St¢F, . 2.5X107" | 8.61 1%107 8.0
Se(10,}, 3.3x10°" ;6.8 3% 10~ 6.9
SrHPO, EX107T §.24*
S (P00, 4 107 27 .47
5150, Ix10°? 6.5 BX 10" 5.8
5r5e0, 1.8X10"" .5.74
Srioxin), AX 107w 0.3 2X1p¢ 8.7

t

!
S5n(0OH), 8X 107" |  28.1 ZX107* ] 27.%
505 IX10-»! 25,0
Sn({QH), Jxm*ﬂ: 58 l
Th(C,0,), 1%1g-22| 22
ThF, : aX 10" 25.3*
Th({OH), 1.3X107¢ | 44 . LX1074 | ¢4
ThR(HPO,), 1x10-% 21*
Thy(PO,), 3X107™|  TB.E"(7)
TiO(OH ), 1X10°%* ) 2% 3Ix10- 28.6
T1.Cr0, 9. 8xip-¥ 12.01 5X 114G i1.3
TIBr 5.4% 10" 5.47 6X10-° 5.2
TBr0, BX1D~8 4.1
TI1C1 1.9X16-1 3.73 3X10"" 3.5
T1,Fe(CN), §X107Y| 10,2




I=0 I=¢.1

" B K. pK,» K.s pK.»
TII 6.5 I 7.19 1.3X10°° 6.9
TlO, 3.1%10"° 5.51 5X10~* 5.3
TiISCN 1.7X10+¢ 3.77 Ixio-t 3.5
T1,5 5X107% |  20.8 2x10-4#!  19.7
Tl{oxin}, L4107 32.4
TL{OH), 6X 104 |  ¢5.2
UF, 5.8X10°% |  z21.24
UQ,H As0O, 3X10°Y| 10.5
U0, K AsQ, 3X10°P|  22.%
UQO,LiAsO, 1.6X 10" 18.8
UQO,NH, A O, 1.6X10°% | 23.3
UO,Na AsQ, 1.3x10°8| 21.9
(U0,);Fe(CN), 6X10=14 13.2*
U(HPO,), 3X10"%| 27.5
UO,(0RH), 1X107% | 22 $X107% 21.8
UO,HPO, 2X 15~ 10.7*
U0, KPO, 8% 103 25.1*
UO,NH,FO, 4.4X%107% | 25.36
U050, 3X10-* B.6*
(VO),(PO,), 7.4%107% |  24.13
Y.(C.00, EX10-| 28.3*
Y(OH), 1.6 X103 | 22.8¢

- 3 -
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I=p I=0.1
e a 2 : |
! K.p pK . p Kp ] pK,p
Zn,f AsD, 1.610"% °7. 8
Zn(BO,), G1p 10.2 3)(19-!1!} 9.6
ZniCN, Ixlo-'* 12.6 [
ZaCO0, | 1.7%1079| 10.78 Ix16-1| 10.0
ZnC .0, : 1.29x107° &.89 EXI0* | g.1
Zn,Fec CN7, ix1g-v 1 15.4°
ZaHg(SCN), 2.2x10™" 6.66
Zu{l,), 4% 16" 5.4
Za, PO,), 1 x10-% 32
ZutOHY, TR 2.1%10+° 15,562 5% 10~ 15.3
e B 1.12>¢:n:a-"!I 15.95 §x10-t**| 16.6
g, BRE 1ioxto-nl ez |
Zn5 ((HE) L.AK10°% | 23,8
(HFHHERT) 5X107 | 24.3
Zaloxinl, Ax1g-* 24.3 2 15 23.7
ZrO Ol g EX107 | 48,2 1X107¢| 47

—

1. Anders Ringbom:€Complexation in Aaslytical] Chemistryd> 339

347T0(1963).

2. Joho A, Dean:€Lange's Handbook of Chemistryd5—7T, ELLE
{18737,

3. 1. lncze'dy:€¢Analyvtical Applications of Complex Equilibria?
ABILTCI976).

4. 1. M. Kolthoff, E. B. Sandell, et al: €Quantitative Chemical

Anglysis»1152—11587, F 4 $7(1969)
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18. EEG¢SWEXKBEIBARE (/1005K, C)
tt & # | @8k 0 10 20 20
AgCH,0, | 0.72 0.88 1.04 1,21
AgF 2H,0 -— 11%.8 172.0 190.1
AgNO, . 155 0.220 0.340 0.810
AgNO, 122 170 222 300
Ag., 50, 0,57 0.69 0.79 0,88
AlCl, gH.O . 43.8 44.9 45.9 46.6
AN, 5 9H,0 61 67 75.4 81
AlS0O. ), 18H,0 31.2 33.5 36.4 40.4
As0, 1.21 —_ 1.85 —_
As 0, 59.5 62.1 65.9 §9.5
B0, 1.1 1.5 2.2 -—
[

BaCl, 2i1,0 31.¢ 33.3 35.7 33.2
Ba(CI0,}, H.O 20.313 26.95 33.80 41.70
Ba(Cl3, ), IH.O | 205.8 —_ 289.2 —_
Ba{NO,}; 5.0 7.0 9.2 11.6
Ba(OH); 8H 0 1.67 2.48 3.89 5.59
BaSQ, - v 2,410 —
BaSiF, ‘ - — 26X 107 —
Be(NO, ), 4H.0 49.4 — — 52.3
Be50, 4H,0 37.0 — 39.9 43.8
Br, 4.22 3.4 3.20 2.13
CC 4.4X197% | 3.5%107Y | 2.8X10°% | 2.4% 1077
CO, | 0.5346 4.2318 ; 0.1688 0.1257
Ca(l, I 6H,C 58.5 65.0 " 74.5 102
Cat HCO, ), v 16,15 — i 16.60 —_
Cat H,POLy, ' [ — - ‘ 15.47257 —_

R RN B, R BIECORE T, T 100 SACLEE tE s,

—_ 60 —



b 50 60 70 20 ag 100
1.41 1.64 1.89 2.18 2.52 — —
222 .0 — — — -_ — —
¢.715 0.995 1.363 - —_ - -
478 455 520 — 669 — 952
0.98 1.08 1,15 1.23 1.30 1.36 1.41
(7.3 —_ 48,1 —_ 45.6 —_— 49.0
£9 95 108 120 — —— —_
45.7 52.2 59.2 £§6.2 73.1 %6.8 29 .0
2,93 3.43 4.44 5.05 — — 8.17
71.2 — 73.0 —_— 75.2 — 75.7
4.0 — 6.2 —_ 9.5 — 15.7
40.7 43.8 46.4 49.4 £2.4 — 52.8
49,61 wam 85,80 — 84.84 - 104.9
3568 .7 -_ 426.3 _— 495.2 — 562.2
14.2 17.1 20.3 23.6 27.0 30.6 14.2
g.22 13.12 20.94 35.6 101.4 s— _—
_— — - —_ 4X10™1 — —_
-— -_ — —_— —_ -— g,107
6.7 - 99.3 52 —_ 83 100
2,1%197? i1.axlu-’ I5X107% 1 1.8%107%|1.0X10"%| €X10-4 —
0.0873 | {.0761 §.0576 -— - — —
1
17.05 —_— 17,50 — 17.95 — 12.40
— — — —_— — — 12.5

BIE(CHERARDARETR E5ENERET%SRMEA,

HEIKEE TH.

— 61'—.



£ & B |48k 0 10 20 20
Ca(NQ, ), dHOC | 1021 115.3 129.3 152.6
Ca(OH}, 0.185 0.176 0.185 0.153
CaS0, 2H.,0 —_ —_ 4.3X107? —
CenS0O, 2H,0 ¢.1758 ¢.1928 0.2036 ¢.209
CdCl, E.O — 135.1 134.5 —_
Cdl, 79.8 83.2 86.2 84.7
CENH.(SD,‘}; IH;D e — 5..33 e
Cl, 1.46 0.98D 0.718 0.562
CoCl, 614,00 43.5 47.7 52.9 59.7
Co(NO, ), 6H O 84.05 — 100.0 111.4
Ct0O, 164.8 156.0 167 .4 169.5
CsCl 161, 4 174.7 186.5 197.3
CuCl, 4H O 68.6 70.9 — —
Cu({NO, ), 6 H.O 81.8 100,0 124.8 154 .4
CuS0, 5H,0 14,3 17.4 20.7 25.0
FtCll deo e E"’.E - ?3-“
FeCl, 6H.,0 74.4 £1.8 91.9 106.8
Fe(NO,), 6H.0 75.03 — B3 .03 —_
FeS0, 7H.,0 15.65 20.5 26.5 32.9
H, 1.982X1074 1 1.740X 1074 | 1.603 X104 | 1. 474X 10"+
H,BO, 2.66 |  3.57 5.04 6.72
HBr 221.2 210.3 198.2 —_
R.C,0, 2H.,0 3.54 6.08 9,62 14.3
H.C.H.0, 2.80 4.50 6.91 10.62
(B HIRE)

—2 —



iD 50 ‘ 50 ! 70 B 90 100
k
186.0 - — § — - - -

S f.141 0,128 0.116 t 0.106 0.094 0 .085 0.077
— — —_ — — -_— 1.1%107?
0.2097 — 0.2047 2.1974 0.1338 -— 0.1619

135.3 - 136.5 —_ 146.5 — | 147.0
931.8 a7 .4 ( 100.4 110.9 — —_ 124.%
3.20 - - - - 1.95 —
0.451 0.385 | 0.324 0,274 £.219 0.125 o
6%9.5 oers - — _— — -_—
126 .8 _— — - -— -_ -
174.0 182.5 186.5 - 194.1 1985 206.7

i

|
208.0 218.3 2297 12395 [2s0.0 20,1 |ave.s
— ] —— i —— — —— —
28.5 32.3 40,0 471 55 64,2 75.4
77.3 82.5 BR.7T — 100.9 — -
—_ — 166 .6 — —_ — -
40.2 4% .6 — — -— — —

13843107 | 1,28710741, 178«10"41 . 021«10"4'0, 700104 1D. 461-1D~* 0
8.72 11.54 14.81 18.62 23.62 10,38 40.3
—_ 171.3 — —_ —_— — 130.0

21.5 al.4 44.3 £5.0 84.5 119.8 -—
165.1 2¢.4 35.9 51.1 70.9 —_ 121.3

— 53 -



e

- e -

v & #H |#HRK 0 10 20 30
H.C,H .0, 115.0 126.3 129.2 156.4
(BER)

H,C.H.Oy H.O 96 118 146 183
(IR ER)

HC,H,0, 0.17 0.21 0.29 0.41
(ERE)

HC.H.O, 0.090 —_ 0.22 0.30
{FIER)

HCl B2.3 — — 67.3
HIO, 236.7 —_ 257.1 —_
H,S 0.673 0.552 0.447 0.358
HeCl, 4.3 5.8 6.6 8.2
Hg,Cl, 1.4% 1074 —_ 2X 10 TX 10
I, 1.62%107% | 1.8X10°% | 2.9xI107% | 4.0%x107?
KAI(SO,), 12H 0 3. 4.0 5.9 k.4
KBr 53.5 59.5 65.5 70.6
KBr0, 3.1 4.8 6.9 6.5
KCN 63 — 71.6(257C) -_—
KCNS . 177.0 - 217.5 255
K,CO, l—ﬂ-H,D 105.3 108.3 110.5 113.7
K,C,0, H.0 20.3 23.7 26.4 28 .5
KCl 27.6 31.0 34.0 37.0
KCl0, 3.3 5.0 7.4 10.5
KClO, 0.75 1.05 .80 2.8
K,CrQ, 58.2 60.0 1.7 63.4
K.Cr,O, 5.0 8.5 13.1 18.2
K, Fe(CN), ~30 36.8 42.9 -_
K. Fe(CN), 3H,O 14.9 21.2 28.9 36.8
KH,C,0,), 2H., O 1.27 —_— — 3.29
KHC,H.0, 0.32 0.40 0.53 0.9




40 50 50
176 .2 195.0 218.5
0.56 0,78 1.16
0.39 0.47 0.55
63.3 E9.4 56.1
280.2 - 14,9
0.248 — —_
9.9 I1.1 14,9
5.6X107% |7 8%107% 10.6-1p"2
11.7 17.0 24.8
75.5 &0 .2 85.1
13.2 I7.5 22.7
— 31 —
—_ 325 —_—
116.9 121.3 126.8
30.8 31.40 35.1
40.0 42 B 45 .5
14.0 19.3 25.9
4.4 5.5 5.0
65.2 66.8 BR.B
29.2 37.0 Gi}.5
§1.3 - 71.0
42.7 — 55.%
—_ - 12.0
1.3 1.3 | 2.5

70 80 20 100
‘ l
244.8 278.2 - 344 .4
- 350.8 - 420.8
17.2 24.2 37.2 B3.6
. o h —— ——
40.0 7L.0 109.0 154
90.0 95.0 96.2 104.0
—_ 34.0 - 50.0
— 95 - 122
| 420 - -— 674
132.5 139.8 147 .5 155.7
37.2 305 41.3 44.0
8.1 51.1 54.0 56.7
32.5 38.7 d7.7 56,2
i1.8 14.8 18.0 21.8
70 .4 72.1 73.9 75.6
61.5 73.0 96 .2 102.0
— 81.8% -— 81.68
57.5 68.6 74.8 77.8
— - | | 85.7
— 4.6 1 -_ I ?.ﬂ




e & # |k 0 10 20 30
KHC;H.QDJ- - — 1“ -
KHF, 24.53 30.10 39,14 -_
KH.FQ, 14.8 18.4 22.6 _—
KH50, 26.3 — 51,4 —_
Ki Ke7.5 136 144 152

KO, 4.73 —_ 8.13 11.73
KO, 0.17 — 0.42 -—
KMnQ, 2,83 4.4 6.4 8.0
KNGO, 278.8 — 298 4 —_
KNG, 13.3 20.9 31.6 45.8
KNaC,H.0, dH. Q| 28.4 40.6 54.8 76.4
KOH 2H O 97 103 112 126

K.PtCl, ¢.74 0.90 1.12 1.41
K,50, 106.2 106.6 10.0 _
K.50, 7.35 9.22 11.11 12.97
La, (SO, 9H.O 3.0 - - 1.9
LiCl H.Q 57 72 78%.5 84.5
Li,50, H,0 35.3 35.0 34,2 33.5
MgCl, 61,0 52.8 53.5 54.5 —_
MgNH,AsO, 6H,0 - -_— 3.8 101 —
MgNH,PO, 6H.O | z.a3x10°® _— 5.2X10°* —_
Mg{NO,), 6H.O £2.6 —_— 0.1 74.8
MgS0, 7H,O — 20 .9 35.5 40.8
Mz Cl, 4H,O 63.4 8.1 73.9 80.7
M aS0, 7H,G 53.23 60.01 - -_

— 66 =



40 50 B0 70 80 90 100
—_ -— — — — - 13
56.37 - 78.83 — 114.0 — —_
33.5 — 50.1 — 70.4 83.5 —
67.3 —_ — — —_ — 121.6

180 168 178 184 192 200 208
12.5 — 18.5 — 24.8 -—_ 32.2
0.93 —_ 2.18 —_ .44 - 7.87
12.56 16 .89 22.2 -— — -_ _—
334.8 —_ —_ -— — — 112.9
63.9 R5.5 110.0 133 169 202 248
136 140 147 -_ 160 -— 178
1.76 2.17 2. 64 3.19 3.70 4.45 5.18
108 .7 - 106.9 —_ 111.4 112.3 —
14.78 16.56 1%.17 £9.75 21.4 22,4 24.1
— 1.5 - - - - 0.58
an.5 q7 133 - 115 — 127.5
32.8 32.5 31.9 - 30.7 — 29.9
57.5 - 61.0 - 66.0 — 73.0
—_— — —_— - 2.4%10-2 — -—
dx10-1 - 4% 101 - 1.9% 103 — —
78.9 g4.5 91 .2 -_ 106.2 138.1 —
45.6 — —_ — — — —
8.6 98 .2 —_ —_ - — —
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t & #H (&AL 0 10 20 30
MeQ, — -_ 0.138 0.264
NH, 87.5 §7.5% 52.6 40.3
NH, ALLSO,), 12H.0 2.72 4.81 7.17 10.10
NH,Br §0.5 T | 75.5 §3.2
NH,CNS 11%.% 143.9 176.2 207.7
(NH,),C.0, H,O 2.4 3.2 4.5 6.0
NH.Cl 25 .4 33.3 37.2 41.4
NH.F i 50 74 ' - —
(NH.),Fe(S0,: $H.O| 17.8 - 25.9 -
NH,Fe(S0,), 11210 — - 124 —
NH NG, 118.3 — 182.4 241.8
{NH,),PtCl, — 0.7 - ™
(NH,}.50, 70.6 73.0 75.4 78.0
(NH,}.5.0, 58.2 — - —
KO 9 84%10-1 | 7.57>10- | B.I8X 167! | 3.17X 107
N,O — 6.171 0.121 -
Na,B.0, 10H.0 1.3 1.8 2.7 3.3
NaC,H.0, aH, 0t 263 40.8 . 46.5 54.5
Na,CO, 10H.,0 7.0 12.5 2l.5 38.8
Na,C.0, —_ — 3.7 —
NaCl 55 7 5.8 36.p 36.3
NaCliQ, 79 89 101 113
NaCl0O, HO,| 1s7 - 181 -
NaF 3.5 4.01{15C) i.17 4.20
NaHCOQ, £.9 £.15 9.5 11.1
NaH,PQ, 2H.,0 57.9 69.9 85.2 106 .9
Na,HFQ, 12H.0 1.67 3.6 7.7 20,8
NaNQ, 72.1 77.9 84.5 91.6
NaNQ, 73 80 88 95

-— 58 —



40 50 50 | T0 | 80 G4 190
|
0.476 0.687 | 1.206 !  2.055|  2.106 - -
30.7 1 22.9 —— - -— - —
14.29 191 268 37 7 | 53.9 98 2 220.7
81.1 | 9.2 147 .8 116 & | 128.0 1356 145.6
— | 235 — 347 — — -
8.2 ‘0.7 - — - - -
45.8 50.4 33.2 5.2 65 .6 71.3 77.3
— - Lil — - —_ —
3.5 L - 33 .4 — 73.0 — —
— — —_ — -_ - 400
297 .0 344.0 421.0 499.0 {580 0 740.0 #71.0
— _— — — — —_ 1.25
8%.0 — i 88.0 — 95 .3 - 103.3
! |
4.40X1077 B.7EX 107 3. 24X 1077|267 % 10722 89X 1041 . 14X 103 D
6.7 10.5 20.3 — — —_ —
B5. 5 23 145 — —_ -— —_
-— - — _— —_ — 6.33
36.6 37.0 37.3 37.38 38 .4 39.0 39.8
126 140 155 172 189 —_ 230
243 - — J - — - -
4.40 4.55 4.68 —_ 4.29 — 5.09
12.7 14.45 16.4 — _— a— -
138.2 - —_— — —_ —_ —_
0% . 4 1041 — - 132.5 — 163.1
104 114 124 — 148 — 180

-— G0



. & % |&&EK 0 10 20 30
NaOH 4H,0 42 — - —
Na, PO, 12H,0 1.5 4.1 11 20

Na, P, 0, 10H ,0 3.16 3.05 6.23 9.95
Na,5 4H ,0 — 15.42 1%.8 22.6
Na, S0, TH.O 13.9 20 26.9 36

Na, S0, 10H .0 5.0 9.6 19.4 0.3
Na,5,0, sH.,O 52.5 61.0 70.0 34.7
Na, WO, 10H 0 67 .58 - - -
Nd, (50, sH.,O 9.6 —_— 7.1 5.3
NiBr, iH,O| 112.8 122.3 130.9 138.1
NiCl, #H,0 5L.7 — 55.3 —
NiS(, 7H,0 27.22 32 42 .46
O, 6.348X 1072 [ 5.370X107* | 4,330 10°?| 3.508% 10"}
0, 3.9X107Y]  Z2.8%X10°'0 z.1%Xl10°* TX10-¢
Pb¢C,H,0.), sH,G — 45.6(15C } | 55.0(25%C) i —
PhCi, 0.6728 - 0.99 1.20
FbCrO, - —_— 4.3X 10 -_—
Pbl, 4.42%10"°*° -— 6.8X10°%| @, ox10"?
Pb{NOy ), 38.3 8.3 56.5 66
Pb50, 2.BXRI07Y| 3.5X107Y 4.4X107Y|  4.9X107Y
RbCl 77.0 | 84.4 91.1 97 .6
50, 22.83 16.21 11,29 7.81
SpChL 601.8 — 931.5 1068.0




40 50 60 70 80 90 100
1] 43 55 — 81 — 108
13.50 17 .45 21.83 1} - a0.04 - 40.26
28.5 - — —_ -_ - =
— j — — ———— . — —
— ; — — - — — —
102.6 T - - - - -
— ; — — — — — —
§.1 3.3 2.8 2.5 -_ 1.2 1.2
144.5 155.0 152.5 -_— 153.8 - 155.1
— ﬁ — — [a— o= = — i
|
F3.081XI107* 2.657=1072 274=10""31.857=16"1]1.381~107"7 .87 % rn*ir 0
4x 104 1=10°1! — — -— e
— —_ — -— - — 200
1.45 1.70 1.98 -— 2.52 -_— 3.34
12,5107 '16.4X107%|19.7x 1072 -_— 30.2X10°7 - 43.6x 10"
|
75 . 85 85 _— ii5 — 138.8
E.Exlﬂ" — —— — — — —
103.5 ) 109.3 i15.5 121.4 127.2 133.1 138.9
5.41 4.5 — — — — —
1368.0 '1917.0 1531.0 - oo — —_
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t & W 88K 0 10 20 30
ShHF, 384,7 — 444.7 563.6
SnCl, 2H,0 83.9 - 269.8(15°C ) —
SrCl, 61,0 43.5 47.7 52.9 . 58.7
Sr(OH), gH.O 0.35 .48 0.6% 1.01
1
Th(S0,), 9H,0 0.74 0.98 1.38 1.995
TIC] .21 0.25 0.33 D.42
TINO, 3.91 6.22 9,55 14.3
TIOH 25, 44 — — 35,9
T1,50, 2.70 3.70 4.87 .18
ZnCl, sH,O | 207.7 . —_ -_—
Zu(NO,), §H.,0 94.77 —_— 112.4 —
Zn({NO,), | 3H,0 —_ - - -

1. K. 10, Jlypre: ¢Copasounux no Apapnriveckod xuuuud B70—897,

(1965).
2. loho A. Dean. <Lange’s Handbook of Chemistryd 10—sJf, %
114%(1973).
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65.53 ra. 4 81.8
I.a0 i 2.15 3.13

|
2.998 5.22 —
0.52 f {.63 ] 0.8
20.9 30.4 ‘ 46.2
49.5 i —— T3.8
— 5,21 14,92
204.5 —_ -

: I
| s | 90 100
: |
| |
4.53 7.03 13.6 24.2
— 1.2 - 1.8
§9.5 i111+u 200.0 414.0
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12.74 i 14 .61 ’ 15 53 1% .45
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0. ESRBFRHF

D

Ag

AgNO,

Al

AlF,
Al

As, O

As O,

Ba

—

| F
P ' .-

i e PID

b AmAsO, 0. 6905 1.4293
' AgBr 0.5743 1.7408
AgCN 0 &057 1.2412
Ag(l ¢.7526 1.3287
Apgl B 4595 21765
AgND, ¢ 6330 1.5748
AgO 0 9310 1.0742
Ag,PO, 0 771 1.2935
AgCl I.1533 0.8437
AlrC I NO Y, (- 372180 0.A7873 17.028
ALO, 0 3793 1.8895
AlPO, A 5.1 - 4.5199
CaF, | 6.7170 1.3947
AlCCHNOY, r 111 9.012
KANSO,,-1211.0 0 1075 9.305
A1PO, ¢ 4180 2.3921
As.0, 0 7374 1.8203
As,0, ;¢ 4519 1.5339
AgiAsO, ¢ 0.1620 6.1724
Mg, As.0, 0.4827 2 0718
HyAsO, . 07834 ! 1.2732
HyAsQ, I 0.6896% 1.4349
Mg, 45,0, 0.74u3 1.3507
Na,B,0;- 1018 .0 0.1134 & R198
H,B{}, 0.1748 5.7197
BaCO, 0 RA59 1.4370
BaC,C, 0.6094 1 6409
BaCl; 24,0 0.5622 | 1,7787
BaCr), 0.5421 [ 1.8448




il
D |

DiF | FiD

Ral) 0 .B055 1.1165

Ba 50, 0.5884 1.6995

BaCl, 0.6555 1.5163

RaC{), 0, 4.4840 0.22350
Bal) BaCrO, 0.6053 1.6321
Ba S0, 0.6570 1.5221

BaS0, BaCl, 21,0 0.9555 1.0468
Be Be 0,3603 2.7753
Bi Bif C,HNO), 0.3258 | 3.0694
Bi.(, 0.8970 1.1148

BiOCl 0.8024 1.2462

BiP(, . 6375 1.4545

Bi:5; 0.8129 1.2301

Br AeBe {14255 2.3500
KBr(, 0.4785 20900

KBr AgBr 0.6338 1.3779
NaBr ApBr {5480 1.8243
C CO, 0.2729 3.6611
BaC0O, 0. 0RORG 16 . 430

€O, CaCl, 0.4397 2.2743
Co2- BaCG, 0.3041 3.2885
Ca CaCy {.4004 2.4973
Cal’, .5133 1.9431
CaC,0,-H.,C 0.2743 3.6455

Cal 0.7147 1.39%2

CaS0, 0.2944 3.32967

CaC0, CaC,0, 0.7813 1.2798
CO, 2,2743 D.4397
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D

DiP PiD

Ce(d Cal3, .5803 1.7848
Ca(OH), | CaO 1.3211 J.7569
Cay(FO., | PO, 2.1852 0. 4578
Cd Cd 0.8754 1.1423
CdS 0.7781 1.2852

Ce Ce, 0.8141 1.2284
Cl A gl 0.2474 4,0428
NaCl 0.6066 1.5485

Co CeQ 0.7865 1.2715
CoyJ, D.7342 1.3620

Cr Aeg.CrO, 0.1567 6.3800
BaCrO, 0.2053 4.5719

FolrO, 0.160% §.2159

CrO}~ BaCrO, 0.4579 2.183¢%
PrCel, 0.3589 2.7864

Cs Cs, 0 0.8432 1.0602
Cu Cul 0.7989 1.2518
CuS0O,.-5H 0 0.2545 3.9201

CuS0, CuS0,-5H,0 0.6392 1.5644
Dy Dy.O, 0. 8713 1.1477
Er Er,0; ¢.B745 1.1435
Eu Eu, 0Oy 0.8636 1.1579




D P

DiP PiD

F CaF, 0.4866 2.0549
SiF, 0.7302 1.3696

Fa Fe O, 0.6994 1.4297
Fe,0, 0.7236 1.3320

FeD Fe, 0, 0.8998 1.1113
{NH.);Fe(50,3,-6H,0 0.183%2 5.4579

Fe,0, Fe,0, 1.0345 0 .9666
NH,Fe(S0,},-12H.0 0.1856 6.034%

Ga Ga,0, 0.743% 1.3442
Gd Gd, Oy 0.8676 1.1526
Ge Gel), 0.6940 1.4408
Hf HiQ, 0.8480 1.1793
Hg HgQ 0.9261 1.0798
Ho Ho, G, 0.8730 1.1455
H H,0 0.1119 B.9370
I Agl 0.5405 1.8500
K AgCl 0.2728 3.6657
KCl 0.5245 1.9068

KCIO, O.2822 3.5436

KiC,H.).B 8.1091 9.1648

KBr AgBr 0.6338 1.5779
La La,0, 0.8527 1.1728

- 78 —




F
D P

notrP PiD

Li Li.COC, 0.18%9 ' 5,3228
Li, PO, 0.1798 5.5609

Lu L,y 0.8794 1.1372
Mg Mg(C.H NO}, 0.07775 12 g8z
Mg.P,O: 0.2184 4.5783

MgO Mg POy 0.3622 2.7609
Mn M0, 0.6319 1.5825
KMnO, $.3478 2 8766

M ﬂ.tPg_GT D'EETI 2.5331

Mo {NH, PO, 12Mo0,-4H,0 0.5290 1.8904
FbMol, 0.2613 2 .8763

N HNQO, 0.2223 4.4988
NH, N 1.2159 D.8225
NH? {NH,),50; 0.2730 8.6625
Nb Nb,(, 0 .599% 1.4305
Nd Nd,O, 0.8573 1.1664
Na MNa, S0, 0.3237? 3.0892
Na,CQ, ¢.4338 2.3051

NaCli 0.3934 2.5421

H.BO, Na,B,0;-10H,0 0.6485 1.5420
NaBr AgBr 0.5480 1.8249
NaC$ AeCl 0.4078 2.4523
Nal Al 0.6285 1.5653
NEED NEQCG]. u 1-53"& 1 .f]ﬂl




D P

f DiP PiD

NaQH | 0.7748 1.2907

BaS0, Na,50,-10H,0 4.7244 1.35G5
Ni Ni(C H.N.Q,), (T K4 T 0.2031 4.9228
Ni(C,H,NO), 0,1691 5.0124

F H.PQ, l 0.3161 31638

{NH 3, P0,-12Ma0, 0.01851 60.578

P00y 24Mo(3y 0.01722 58.057

Mg.P,O; 0.2783 3.5924
P.O, Ca,{ PO,), 0.4576 2.1852
Mg, POy 0.6378 1.5679

{NH L FO,-12M00, 0.03782 26.438

Fh Pp¢{CH,C0OO)},.3H,0 0.5483 1,8308
P Cl, 0.7451 1.3422

FbCe(, G.6411 1.5598
P10, 0.2662 1.1544
Pb5S0O, 0.6832 1.4638

Fu0 PbC:O, D.6906 1.4430
Pr Pe,0, 0.8545 1.1703
Pr Oy 0.8277 1.2082

S BaS0O, 0.1374 7.2708




! D/ P FPiD

Cds 6.2219 4.5062

501~ Ba50, 0.4116 2.4298
!

5i l Si0; 0. 4674 2.1393

5i0, SiF, 0.5773 1.7322

Sn b S50 0.8812 11348

Sn0, 0.7876 1.2696

S0 Sn0, 0.8938 1.1188

Se S¢,0, 0.6520 1.5338

Sh S5b, O, 0.8353 1.1971

Sk, 0, 0.7527 1.3285

Ta Ta,0y 2130 1.2210

TalCl, 5051 1.9798

Tb Th, O, 8638 1.1510

To, O 0.8502 1,1762

Ti TiQ{ C,HNO}, 0.1360 7.3555

Ti0, ¢.5094 1.6683

Tl T1,C ¢.9623 1.0391




P

DP P/D

1
Til 0.6169 1.6208
Tm Tm, O, 0.8736 1.1421
Th ThO, 0.8788 1.1379
U U0, 0.8480 1.1792

I
v V.0, 0.5602 1.7852
W W0, 0.7530 1.2611
Y Y.y 0.7874 1.26%3
Yb Yh.0, 0.8782 1.1287
Zn 2n(CH,C00), 2H,0 0.2979 3.3573
ZaHg{SCN), 0.1312 7.6213
Zn.P.0y D. 4251 2.3302
Za50Q, 0. 4050 2.4593
Zt Zr(d, 0.7403 1.3508

* R RELTIERTRITE,
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(1) M—gRAT
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(2) RERAHK

ML
B, M+L=ML KMLsti—,m—fj
[MHLJ

M4+H+L=MHL Kyae= FMITHITLT

[MHL]
[MLI[H]

ML+H=MHL K&, =

[HA]J

A+H=HA Kia~THTAT ¥

(3) REBEXH L

M+L=ML K=

EML.]

—_—— £ML"'] - e
MLH_1+L=IV1LH Ku'— I:ML,,_]:IEL] }3; K:K: K.

(4) AEEEHe
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(5) #HREWERK L

Ko - [(ML)YJ [ML] ay
METIMAICLY I T IMICLT aya

14+ [HI1K e

Bl IEK:aL"_‘ IEK wL— fg@y — Jpay -+ lgtIM;-:
(6) HwANMBIAHELY M, & pH,

M1
311588 Mln,  Kyo=ryqiiays % [MInd

=[In]n}, FHRMEHEEERE, By, p M= g Ky SR
BIRRE, pM!=1gK]. _

A o1:2 AW Mln, pM, S HRAMBEHF X oM
=g {K o+ 2010/ 1K i, } . BF BRI FEREL PN, 18
TRITE PR AR 107 M,

KEBBBRALRERERN pH, RIERN 4 5 T AH
pH {H,

(7)) BTRE (HIE3) How), ¥y Ey
¥, BTRENO.IKN, HEBETFSEMOPEEBNBEEY R
Hemhm B,
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(8) HRANBRRET

% B & 4 & ¥ 7
AA Y- AT CH,COCH,COCH,
BAL 2,3-AXAD CH,(SH)CH(SH)CH,CH
Cit bg . C;H (OH)Y(COOH),
CyDT A HOENZE CH o[ N(CH ,COOH ),]1,
Den —LEEE {NH,CH.CH,),NH
DTPA “ZEZBRZE (HOOCCH,),NCH,CH ,N(CH,COOH)-
CH,CH,N(CH,COOH ),
EDTA Lk g (HOOCCH, },NCH,CH,N(CH,COOH ),
EGTA | BB _EMNZE | (HOOCCH,),NCH,CH,OCH,CH,-
OCH,CH,N(CH,CO0H ),

Er LR NH,CH,CH,NH,
Glycine| HELE NH.,CH,COOH

HEDTA| ¢-BIEZZHEZZE | (HOOCCH, ) NCH,CH,N(CH,COOH)-

CH,CH,OH

NTA B=7% N{CH,COOH),
Phen i C.H,N,
85 BEADER C4H,(OH }(50,H)COOH
Tart Ha H.C,H.O,
TEA =P, 3 N(CH,CH,OH),
Tetren i LY Sk (NH.CH,CH.NHCH,CH,),NH
Trien - 1Y (NH,CH,CH.NHCH,"),

Thiourea R Ex SC(NH.),
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2%3. SREESPHHRERE
BRIEE w BB w
Ag* | 0.1 Ag{NH,* 3.40 Cu?+ p.1| Cu(NH,)* 4.13
Ag(NH,);* 7.40 | Cu(NH,}),** 7.6}
Cd**{ 0.1 | Cd{(NH,»* 2.60 Cu(NH,),** 10.43
Cd¢{NH,),* 4.55 Ir Ca(NH,},** 12.59
CA(NH,)*  6.04 | Fe’* 1 ¢ Fe(NH,»* 1.4
Cd(NH,)}*  6.92 Fe(NH,),»* 2.2
Cd(NH,)"* 6.6 Fe(NH,)* 3.7
CA(NH ) 4.8 Hg?+| 2 Hg(NH,»**  %.80
Co* | o0.1| Co(NH,»* 2.05 Hg(NH,).* 17.50
Co(NH ), 3.62 Hg{NH,}* 18.50
Co(NH,hL* 4.81 Hg(NH,)** 19.4
Co(NH,)*  5.31 Mni+| Ma(NH,)* 0.8
ColNH, ), .43 L. Ma(NH,),** 1.3
Co(NH,);** 4.75 Ni** | 0.1 Ni(NHs»®* 2.75
Co™ | 2 Co{NH,)** 7.3 Ni{NH,}»" 4.95
Co(NH,};* 14.0 Ni{NH,}** 6.64
] Co(NH,)** 20.1 Ni(NH,)** 7.78
Co(NH, ) 25.7 Ni({NH,),* 8.50
Co(NH,):** 30.8 Ni(NH)¢*  s.49
Co{NH,)¢* 35.2 Zn t o.rf Za(NH,)* 2.27
Cu? 2 Cu(NH,)* 5.80 Ze(NH,)* 4.61
Cu(NH,),* 10.80 Zo(NH,},*»* 7.0
| Zo(NH )3 9.08
« BFRETRE,
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30. AMBESLYNBRERY
35|52 a8 =7 | Bd o8
Ag*| 0 AgOH 2.3 In* 3 In(OQH )+ 7.0
Ag(OH )" 3.8 La** | 3 LatOH )= 3.9
Ag(OH),* 4.8 | Mg**] o MegiOH 2.6
AP 2 AUVOHY}," 23.3 iMn“ 0.1 | MaOH)* 3.4
AL (OHN 163 | Mo¥t | 3 TMoQ, 4+ 8H =
Bat* | © | Ba(OM)® o1 | MosQ,.*" +4H O
Bt | 3 BitOH 12.4 ,I lgK=57.7
Bi,(OH),.** 168.3 Nit* | 9.1 Ni(OH)* 4.6
Ca | 0 | CalOH)* 1.3 1 Fb* | 0.3| Po(OHM 5.2
Cd*| 3 | CdOHY £3 | . PBIOH),  10.3
CaOH Y, 7.1 ’ PHOH), 13.3
Cdi OH )y 0.3 ] Fb.tOH »* 7.6
CAiOH)™ 1200 | Sor | 2 ' SatOH ¢ 10.1
Ce** | 12 CerQH)™ 13.3 : Sr 0 SerOH 0.8
Ce{OH )" 271 ! Ther 1 ThiOH .7
Co™ ! 0.1 | Co(OH}" .1 Tee n.5 | TirtOH.» 11.8
Co{OH}," 102 'Ii Ti0 !l 1 TiO.OH )" 13.7
Cet | 0.1 | Cr{OH)» 10 2 I’UDHE 3 VO(OH ¥ 5.0
Cr(OH),~ 38 3 [|Zn" | 2 Zn{OH »* 4.4
Co™ | 0 Ca{OH )~ 6.0 Za(OH ), 14.4
Tel? N
S R S
Fe(OH)," 21,7 || Z7" | Ze(OH ™ 138
Fet(O 1+ 25.1 ' ZeiOHY 272
He,™| 0.5 Ef{fc?g;: 123 iOHLT 0.
Hel 05| Hg(OH), 217 | [ Zr(OH). 53

|
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32. SaEPINBRTESPDAERN

|
ﬁﬂﬁ-’f‘%ﬁ?ﬁﬁ les ERETF BTEE g f
CN- 1 1 CdL, 2.9
Agt |0—0.3 | Agl, 21.1 CdL, 2.8
Agl 21.8 Cort ) 1 Col. 1.0
¥ ' et
agl, 201 | O fﬂﬁ 1
Cds+ |3 CdL 5.5 Ml 1.3
CdL 105 Cet Lrl, 2.52
> .
CdL, 15.8 CrL, 1.7
CdL, 18.9 Eft; 4.42
Co®* 1 Col., 1509 CTL: 4.62
Ca* |0 Cul., 24.9 Tl 4.23\
- Cul., 28.6 | {547
Cul. 503 I 8|8 Cul, 1.0
Fer* | FcL‘ 35-4 foCut | 0.5 Cul, 1.7
Fe'* | o Fel., 43 6 E“ta 2.5
Heg*™ |01 | Hel 150 EuLs 2.7
i Hel., 34.7 H 3.6
Hgl. ag 5 Fer* ' » Fel 1.0
! wE | T
fgl, 415 b TET | gt 2.3
Nil‘f‘ 0.1 NIL‘ 2]1.3 FtL? 4+2
Pe* |1 FPeL, 10 FEL! 3.0
Zn? iﬂ.l r Zal., 16.7 FEL' 6.4
e e el, 6.4
SeN Hgt | 1 Hel,  16.1
Ag*t | 2.2 AgL 7.6 Hel, 19.0
Agl 8 i kol 20 .9
ﬂgL: 101 fo** | 2 | InL z.6
Bt 0.4 BiL, 0.8 | JalL, 3.6
Bil, 1.5 Inl., &.6
Bil, 2 7 Mntm !t 0 MaL 1.2
BiL, 34 NifY o)1l Nil. 1.2
2.6 BiL, 3.25 | NiL, 1.6
BiL, 3.2 NiL, 1.8
cav |3 CoL. Jq 4 Peri2 | PpL 0.5

« RTRETE, TH.

w— 120 ——



%

p— —
SRR RT AR 1z ﬂiﬁ%?ﬁ KT 18
. | e — - ———— —— i
SCN- [ Ner oo NiL 2.3
T o — The | 2 ThL 5.3
bl ' ! ThL, 5.6
II:hE”' —; . LU 2 UL 3.8
1 T!; : Y| J UL, 6.0
L : zri E'f UL o UO,L 3.0
1 2 an ﬂ-; LI Uo.L, 4.0
’ anz .;‘ I 4 YL 2.2
) [ o8 . Y., 4.4
50,2 N Zn*t ] Zal 2.3
Ca?"' il CaL 73 E| Zr" 2 ZfL 3?
cd |3 CdL 0.85 | -1 | orL 6.5
Cle ] CPL 1. 63 || ~ ; JTL; 7.6
|
Cel, 2.34 ; 5,0;:_
CELq 3 ng - e r—r—
Ce? 1 2 Cel. 3.5 || Ag' Lo AgL & B2
Cel., En Apl.. 13.5
el 10.4 : Baz* 0 BsE 2.33
o2t | o Col Z.5 Ca® | 0 Cal 1.91
Cu?* | CulL 1.0 Cd?* f CdL 3.94
Cul, 1.1 ’ Co** 0 CoL 2 .05
Cul, 23 || Cu* 2 Cul. 10.3
Ferv |1 Fel v Cul, 12.2
Ee** . i Fel, 4.0 '| Cal., 13.8
Fel., 5.4 | Fe | 0.5 Fel 0.9
0.15 [Fe+HL | (6
g=FeHL 1.8 Il Fel* 0.5 Fel, 2.1
o |} i taol 1.83 : , (6%¢C)
InL, 2.6 Hyt* | ¢ HeL 24 .86
l
Inl, 3.0 ;! l HeL, 32.26
La* |1 LaL 1.4 |I Mg | o Mgl 1.7%
Mg | o ML 2.4 li Mot | o MalL .95
Mg | 0 Mol 2.3 | Ni¢ !oa NiL 2.06
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B

r
ﬁ!ﬁﬂ?lﬁ?ﬁ!ﬁ!{ Igp fﬁﬁﬁ?% H?ﬁi&{ lgf
| 1
$,0, . Pb™ | 0.5 |«PbL  <0.2
e T Tt - | 5bO* ShOL 5.5
S 0.5 Scl. 6.2
Fhl, 6.4
Ser*t |0 SrL .64 SelL .8
TI* |p.1—0.2 TIL 1.9 S ECIL’ ::'5
Zn 1o ZnL 229 | ] fla
- , 0.5 ThL 7.7
F- | Thi, 13.5
Al* | 0.53 AlL 6.1 IBL, 18.0
AlL, g5 || TiO™| s TiOL 5.4
AllL, 15.0 TiO1., 9.8
AlL, 17 7 | TTDL; 13.7
AlL, 191 | TiOL, 174
AL, asg | U9 UOL 4.5
Be?* 0.5 BelL 5 1 LU0 L, 7.9
| Bel, - } | U O,L, 10.5
B:L, 3 U0, L, 11.8
Cpt* 0.5 CrL v L Zalt 0.5 Znl 0.7
CrL, 77 Zrt” 2 ZrL 8.8
CrlL. 102 Zrl., 16.1
Cuu 0.5 CLLL 0.7 ) + . er; 1.9
Fe?* | = FeL <1.5 | Cl-
kL —
e ¢ g:t 2:2 | Agt ! oo.2 AgL 2.9
) 1. } AgL, 4.7
Fel., 11.9 AgL 5.0
Ga'* [ D.5 GaL 5.1 A Ll ‘s
Hyg** | 0.5 HeL 1.0 B ]
\ - [ﬁg,ﬂl]
Ta*t |1 InL 3.7 1WHE,T
InL, 6.3 Aud , » AuL, 26
[nL, 8.6 B |2 BiL, 2.4
| 1oL 8.7 BiL. 3.5
La** | 0.5 LalL 2.7 Bil., 5.d
Mgt [ 0.5 MgL 1.3 Bil, 6.1
Nit* 1 NiL 0.7 BiL., 6.7
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ﬁ:ﬂﬁ?jﬁ-‘ﬁiﬁ gp | &3 N?ﬁ&f gg
Cr- I VL TiL £.1
T1L, 13.8
BiL. 6.6 TiL, 15.8
cd o CdL 1.6 TIL, 18
CdL, 21 Uy 1.2 UO,L 1.6
' CdL, 1.5 Zn* 3 Zal —-0.2
CdL, 0.9 Znl, —0.6
Cu* 0.67 Cul., 5.3 J ZuL, 0.15
Cu* |1 Cul. 0.1 Bc-
Cul,, —¢.5 —
Fe** | 2 Fel 0.4 Ag* 0.1 Agl, 4.15
Fet* |1 Fel 6.6 AgL, 7.1
Fel, 0.7 Agl., 7.95
Fel,, -~a.7 Agl., £.9
Hg' 0.5 Hel 6.7
HgL, 13.2 * IETA[?%EBEE]J""Q'?
Hei., 14,1 Biv* | » Bil. 2.3
Hgl., 15,1 Bil, 4.45
Tg* 1 IaoL 1.4 Eil., 6.3
InL, 2,2 BiL, 7.7
laL, 3.2 Bil, 9.3
Ma®*t (0.7 Mzl 0.6 Bil., 9.4
Mal, 0.8 Cd*™ | g.78 CdL 1.66
M=zl 0.4 CdL, 2.10
PR | 0. PbL 1.2 CdL, 2.15
PhL, 0.6 Cdi., 2.53
PtL, 1.2 Fer* | 4 Fel. -0.3
So* |3 SalL 1.15 Hg** | 0.5 Hel. $.05
Sal, 1.7 Hel., 17.3
Sal, 1,7 Hgl., 19.7
The 14 ThL 0.1 Hgl., 21.0
Thl, -0.9 In* | 4 lal, 1.2
ThL, ~1.4 Inl,, 1.8
ThL, —1.85 | | iaL, 2.5




ﬁmm%ixﬂm lgs N‘&E’” %&\ .
- by IaL, 2.3
_. Ph* | 1 Fol. 1.3
P |1 PyL 1.1 IPoL. 2.8
PbL, 1.4 Pbi, . q
Pb L, 2.2 'PbL., 3.9
o 3 Yol 0.7 L _—
Sn SaL, 1.1 PO,>- 3
SoL, 13 0 car 0.2 Ca+HL=CaHL 1.7
T | 1.2 TIL 8.9 Mg?* | 0.2 |[Mg+HL=MgHL 1.9
TIL, 16.4 Ma** | 0.2 | Ma+HL=MnHL 2.8
TiL, 22.1 Fe* | 0.66 | Fe+ HLa=FeHL 9.35
TIL, 26.1 Sr** | 0.15 | SrL 4.2
TIL, 28.2 0.15 | Sr+H L=ScH,L 0.25
TIL, 81.6 0.16 |Sr+HL=SrHL 1.2
Za* |3 | ZalL 0.6 Pon
I {:ah- 1 Cal. 5.0
Agt | 1.6 Agl 13.85 1 Cat+HL=CaHL 2.3
Agl, 3.7 Cd? | g CdL 8.7
" Ag, 0 Cd+OH+L
lg[—iﬂi;iﬂ-—=l4.lﬁl —CAOML s
Bi* |2 BiL., £5.0 cut* |1 Cul. 5.7
Bil, 16.8 ! CuL, g
BilL, 1%.% Fe* | » |Few2HL
Cd* | = CdL 2.4 =Fe(HL), 22.2
CdL, 3.4 Hg.t*| 0.75 |Hg,+OH+L
CdL, 5.9 =Hg OHL 15.6
CdL, 6.15 | Hg** | 0.75 |Hg+0UH+L
Hg** | 0.5 HgL 12.9 =HgOHL 17.45
H¢l., 23.8 K+ 0 BL 2.3
Hgl, 27.8 Li* 0 Lil, 3.1
HgL, 2%.8 Mg* | 0.02 MEL 5.7
1, » J, L. 2.8 Na* 0 NaL 2.3
In’* (0.7 luL 1.6 Niv* lo.1 [NiL 5.8
InL, 2.6 0.1 |NilL, 7.2

w— 130 ~—




gk

T [ [ b )
ﬁﬁﬁ{ﬂ#?fﬁgl Y] Iiﬁmﬁ?!ﬁ?ﬁﬁz lef
— e — b0 : vO,* | # V.t + H,0,
. =V(OP),0,* ¢.1
Phi Iy FuL, 5.3 » VO.* +2H,0,
Sré* | 0,15 Srl 3.3 +20H"=
T TIL 1.7 VOH(0,),~ 31.5
] TIL. 1.5 » VIOH:,0,* %
Zo* |0 Zal g7 H.0. 4 20H =
' 0 ZnL. 11.0 ViOH), O, 27.8
o Zn+0OH+1L -
‘ . ZoOHL  13.1 S*
H,0, - Ag ll a. } AgS 16 .8
- B ‘0. - Ag+HS
Co’* | » Co+HO, | ' = AgHS 13.3
=CoHO, 14 ’ 0. Ag+2HS
Fe'* | 0.1 Fe+HO, : =Ag(HS), 17.7
=FeHO, 9.3 | Hg™ | s  [HgS, §3
TiO™ | » TiO+ H.0, | » ‘Hg+2HS
=TiOHO, 4.0 | =Hg(HS), 1
33. ZEMABHNZESNESDNBELY
=RET [ RTEE PY:.

28 (CH,COOH;

Hﬂ:+
Cal*
Cd*

CE“

0.1

Ral,
Cal.
CdL
CdL,
CdLs
Cdl.,
CeL
CeL,

L -
G o 2 B D A g

!
a—y
=
|



EBET

WTBE

Z.E (CH,COOH)

{:n‘l+

{:ut+

Fet*

La'*

Mg
Ma?

Nite

P

i

Bt
T1a+
UDzl-lr

z“:l-

=R — I £ S — T =1

H':DNNFJ?

Col.
CﬂLz
Cul,
Cul.,
Cul,
Cul,
Fel
-FEL:
FEL:
LaL
LaL,
Lal,
Lal,,
MeL
MuL
MalL,
Nil.
NiLz
Fhl
PhL,
ML
ML,
ML,
ML,
SrLL
TIL,
U0O,L
UQO,L,
UG.L,
Znl,
Ln],,
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&RETF 1 ETEE [ g B
CERE (CH,COCH,COCH,)
Al 0.1 | AL 5.1
AlL, 15.7
AlL, 21.2
[ 0.1 BeLL 7.4
BeL, 13.9
Car 0.1 CdL 3.4
CdL, 6.0
Cat* 0.1 CeL 4.8
C'EL; ko2
C¢L3 1.3
Cot+ 0.1 ColL 5.0
CoL, 8.9
Cu® 0.1 CulL 7.8
CHL: 14.3
Fet 6.1 FeL 47
Fel., g.0
Fer 0.1 Fel 3.3
| FeL, 17.9
FeL, 25.1
Ga** 0.1 Gal, 6.0
GaL, 17.0
Gral, 228
His # HiL g 7
HIL, 15 4
HiL, 21.8
Hil. 23 .1
Io>* 0.1 laL 7.5
Inl, 14 .2
La** 0.1 LaL 46
LsL, 8.0
Lal, 10.8
Mg* 0.1 MzL 3.2
MgL, 5.5

L
&
|



EEXF XFaE ‘ g8
ZBERE (CH,COCH,COCH
Mo 9.1 Mnl, 3.8
MsL, 5.8
Nit+ 6.1 Nil 5.5
NiL., 5.3
NiL, 11.9
Pp** 0,1 Py 4.2
PbLy §.6
Pus- 0.1 Pul. 13.5
Pui, 14.7
Pul., 2%.1
Pul, 3t.1
Th* 0.1 ThL $.3
ThL, 15.3
ThL, 21.2
Thi, 25.1
Us &.1 UL $.6
UL, 17.0
UL, 23.4
UL, 2§.5
U 0.1 UOo,L 7.4
UL, 1%.6
Y 0.1 YL, 5 8
YL, 10.2
YL, 12.8
Zat* 0.1 Zal 4.6
2ol 8.2
Lo+t # ZrL R.d4
ZrL; 14.0
Zrla 23.2
Zrle LT
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SRET T L EE Y 1 g8
ek C.H, OHNCOOH .= H,L
AP+ [ 0.5 Al+HL = AHL
. ! AlL
AL+OH+L =AlOHL
Byt 0.5 l Ba+Ii[, =HBaHL
Bet® | 0.5 ! Bet+2H+HL =BeH,L
g | Be+ H+HL ==BeH.L
Be4+HI. =Re L
Ca?” 8.5 Ca+2H +HL =CaH;L
Ca+H+HL =CaH.L
Ca+ HL =CaHL
Cd* | 0.5 Cd+H+HL =CdH,L
Cd+HL =CdHL
CdL
Cot* 0.8 Co+H+HL =CoH,L
Co+HL =CoHL
Col.
Cut* 0.5 Cu+2H+HL =CuH,L
| Cu+ HL w=CuHL
Cuall
| Fel* 0.5 Fe+tH+HL =FeH,L
| Fe+HL =FeHL
FelL
. Fe 5 Fet H+HL =FeH.L
Fe+ HL == FeHL
| Fel.
Mg 0.5 Mg+H+HL =MgH,L
| Mg+HL «=MgHL
| Mo 0.5 Ma+H+HL =MnH.L
Mo+ HL =M o HL.
| Ni 0.5 Ni+H+HL =NiH,L
Ni+HL =NiHL
| _ NiL

15.
12.
10.
25,
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lgf?

ﬁﬁﬁ C!Hq{ OH 14 COCH }f'HqL

Pbl*

Hah
ST I
0o

znhn

0.5

[ [ .
=) 4 B |

|

Fh+H+HL

Pb+HL

Ra+HIL.
Sr+4 HIL.
UO,4+HL
UG, +2HL
Zn+H+HIL
Za+HL

=FhH,L
=PhHHL
FbL
=RKaHL
=8rHL
=1JO,HI.
=U0,{HL),
=ZnH, L
=ZnHL
Zul.

11,

=T i s e .
hm‘ﬁ“tﬂﬁi—lmm.‘q

-

¥E H.C.O= H,L

Al
Cd**

CE' +

Ca’ 1

Cu
F mtt

ME"
Mnl-r

—

0.5

——r —

Co-+2H+ 2L
Co+H+1L

Cu+H+L

AlL,
AlL,
CaL
CdL,
Cel.
Cel.,
Cel.,
=CoH.1..
={oHL
Col.
CU'L:
=Cul}
Cul
Cul.,
Fel.
Fel.,
Fel,
MgL
MaoL
MzL,

11,
14,

H

=

14,
18.
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=RET j T EAE \g B
¥ RCO=HL
Mg I 2 r Mnal. 10.0
| MnlL, 16.8
[ M=zL. 19.4
Nit* i | NiL. 4.1
| NiL, 7.2
NiL, g.5
. Th 0.1 Thi., 24.5
Ti(3#+ 4 \ TiO+1 =TiUL £.6
v TiO+ 21, =TiOL. 9.9
U, 0.5 | UO,+2H+2L ~UOH,L. 9.5
I UO,+H+1.  =UD,HL 6.65
VO ; VO+2L =YL, 12.5
¥y 0.5 YL 5.1
| YL, 3.2
Y., 9.8
Zn't 0.5 ; Zn+zH+2L =ZoH,, 10.8
» Zo+H+L =ZoHL 6.6
J Zul. 5.7
T Znl., 6.0
#giw C,HOH,COOH=H.L
Al » ' AlL 14
Be®* .16 Be +H+L =HeH[. 17.4
Cd# 0.1 CdL 5.6
Cof+ 9.1 Col. 6.4
Col., I1.5
Cutt 0.1 Cul 10.5
Cul., 18.5
Fetr p.1 Fel. 5.8
Fel., 11.3
Fatt 3 Fel 15.8
Fel, 27.5
* WTEEDLE



ERET E?EE \ 737}
F A B C,H.(Ufiiﬁ‘_ﬂqﬁ——-_ﬂgL o ‘
! Fel., 35.3
M nt* 0.1 Mel 5.9
Mnb. 9.8
Nit* 0.1 Nl 7.0
NibL, 11 ¢
U0,k » Uo,+ 1L =00 13.4
Zat 0.1 | Zol §.8
FEABEY CH,(OH}SO0.H ) COOH=H.L

Al 0.1 AL 12.9
AlL, 22.%
AdL, 29 4
Be?* 0.1 Bel. 11.7
Bel, 20.8
Cd3* 0.1 Cdl 4.7
Co?* 0.1 ColL. X
Col., g §
Crt* 3 Crl. 7.1
Crl., 12.9
Cr¥* 0.1 Cri 9 6
Cu'* 0.1 Cul. 5
Cul,, 16.5
Fetr 0.1 Fel. 5.9

Fel,, 10
Fer 3 Fel 14,4
Fel, £5.2
Fel., 32,2
Ma™ 0.1 M el 5.2
Mal., £.2
Nit+ 0.1 Nil. 5.4
NiL., 1.2
NbO+ 0.1 NyO+L =NhOL 4.0
NbO+2L =NbOL, 7.7
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TERET - WTaE lgh
WX KHH C.H,(OH)(SO,H)COOH =H,L

‘L_J“DJ* 0.1 U 0+L =U0,L 11.1
U0, +2L =T0.L, 19.2
Zntt 0.1 Znl 6.1
! ! Zul., 10.6

T o Ahig HCHO=HL -
Ba?* " 0.5 Ba+H+L  =BaHL 4.65
Bal. 1.5
Ca" 0.5 Ca+H+L ={aHL 4.85
Cal 1.7
Cdt- 8. CdL 2.8
Co 0. Col. 2.1
Cut* 1 Cul 3.2
Cul., 5.1
Cul, i.3
Cul., v 8.5
Mg 0.5 i Mg+H+L  =MgHL 4.65
Mel. 1.2
Pb* 0.5 PbL 3.8
Rat® | 0.5 Ral 1.0
Spdt 0.5 S5rl 1 4
Zalt 8.5 Za+H+L =ZaHL 4.5
Zul 2.4

BAL CH(SH)CH(SH)CH.OH=H,L -

Fei* 0.1 i EFel. 15.8

Fe* 0.1 2Fe 3L =Fe,L, 28
Fe+L+0OH =Fl.OH 30.7
Ma? 0.1 MaL 5:2
MnaL,; 16 .4
Ni#* 0.1 NiL, 22.8
2Ni+3L+0H =NilL.,0OhL 45.6
Za* 0.1 ZuL 13.5
Zul., 23.3
Zn,L, 40.6
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34, SHRNAESABEZSCHAEERR(1g)
(J=0.1, £=20~25C)

' Glycine EGTA HEDTA
%7 B a. Ba KHHL Ko KML KﬁEHL
Agt | 3.3 .8 '

Ba®* .4 5.4 8.4 6.2

Cat* | 1.0 1.8 1.9 \ g 0

Cdae 4.4 .2 3.5 15.6 | 13.0

Co*+ 1.7 8.5 11.0 12.3 14.4

Cu?* 8.1 15.1 4.4 17 17.¢

Fe* 3.9 7.2 17.2 £E.0

Fes* 15 8 10.1

Hg** ' 10.58 9.5 3.0 23.2 20.1

La%* 15 .6 13.2

Mg | 3.1 6.1 7.7 5.2 5 2

Ma? | 3.0 5.1 1 5.0 11.5 ] 1.7

Iz 5.8 10.6 14.4° 5.0 12.0 17.0

Ph+ 5.1 8.2 || 5.3 13.0 | 13.5

Pd?* | 8.8 17.2 l ‘

Sri* | 0.5 ‘ 5.4 8.5 ‘ 5.8

Ther | 5.6

Za [ 5.0 8.1 ‘ 5.2 12.%8 | 14.5

. ?g CyDTA ! EDTA | NTA
|KHHLKMLK!{;!IEHL! KHJIL KHL KaEHL ! K!-[L KIE;EHL ’i‘:fl!nl!'[rl'.f“1

Ap* 6.0 7.3 ] -

Al 7.6 6.4 2.5 16.1 8.1 8.5 6.0

Ba** 6.7 0 4.6 7.8 | 4.8 ~

Bitv | 24.1 27.9 \

Be3* 9.3

Ca®* 12.5 3.1 10.7 6.4

Ced* ! 8.8 16.0 10.7

Cd** 3.0 19.2 2.9 16.5 10,1 4.4

Cott ] 2.9 18.% 3.1 16.3 : 10.6
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Es

| CyDTA EDTA NTA
X F R i
lKrﬁHLKJ'}]L EHHLI K:{!HL KHL KI‘?{HHL KML ﬁgHEIL K]'TL-{LI
Co* 1.3 38
Cr'r 2.3 23 6.6
Cu#* 3.1 21.3 3.0 18.8% 2.5 12.7 4.7 3.5
Fet 18.2 2.8 14.3 8.8 3.4
Fest 2%.3 4.7 (.4 25.1 .5 15.% 8.9 8.4
Ga** 22.9 1.7 20.3
Elgét 3.1 2¢4.3 3.5 3.1 21.3 4.9 i2.7 B.6
Tnd+ 25.0 15 9.6
La™ .6 16.3 15.4 10.4 7.7
Li* 2.8
Mg** 10.3 3.9 8.7 5.4
Mn®** | 2.8 16.8 3.1 14.0 7.4
Na* ' 1.7
Ni* ﬁ 19.¢ 3. 18.6 11.3 4.5
Ppi* | 2.8 10.7 2. 1.6 1.8
Rat* T.4
Set* 33.1 3.5
St z2.1
Sri* 10.0 3.9 2.6 5.0
Th* 23.2 B.4 23.2 7.0
T 21 3
Ti(Q#+ 17 3
Vi 12 7
Vi 25.9
Ve 19.4 % 8
vO,* 3.6 13.1
Y& 13.2 181 11.4 5.
Zai+ 3.0 1I8.7 3.0 i85 1.5
SXBEAT R TN T &8,
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35. BIARNBEIRBESHOHEEEE(g)
(f=0.1, t=20~25T)
NTA | EDTA  [EGTA| HEDTA
m ? ) o :'-;—_Il - ?l - : |- K K KUH
i Ky KMLE | wn Kue i ML ML MOHL
I

La 10,37 7.25 z 5 50 | 13.55 13.82 3.46
Ce 10.83 7.88 15 9% 15.70 14,45
Pr 11.07 8.22 16.40 16.05 14 96 3.69
Nd 11.25 8.51 2.5 16.61 16.28 15.16 3.69
Sm 11.51 9,03 2.4 17.14 16.88 15 .64 3.70
Eu 11.49 5,37 2.6 17.35 17. 10 15.62 4.03
Gd 11.54 0.34 2.7 17 .37 16. 534 15.44 3.98
Th 11.58 9.45 4.6 17.% 17.27 i5.55 4.52

[ ;
Dy + N7l 9.4% 7.8 18.3% 17 .42 ] 15.51  ¢.83

[

Ho 11.R5 5.37 2.7 18.74 17.38 ' 15.55 5.1%
Er 12,00 5. 28 2.8 18.85 17 .40 [ 15 .61 5.14
Tm 12.20  9.25 1.6 19.3z 17.48 | 16.00  5.11
¥Yb 12.37 8.33 2.7 15.51 17.78 16.17 5.2l
Lu 17 .47 8. 44 Z.5 19 .83 k 17 .61 16 25 5.13
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Snit+2es=5n) s ane e (=014 — 25 -
Snt¥42e=5q0 —~  |+0.14 26 HCl 1
Sr
Srttd2esSri - e -2.89 — 25 —
Ta
Ta. O+ 10H +l0ew
2Tai+5H,0 s e o |= (1,81 - a5 —
Th
Th* +3e=Thi sov wna e |— 2,39 — 25 —
Te
Ted+ e=Te B o - 25 —
TeOd+4H* +de=Tel+2HLO H0.27 — 25 —_
TeO +8H* +7e=sTe+4H,0  (+0.47 —_ 25 -
TeOr +¢H 4+ 32 <TeO 4 2H,O [30.74 — 24 _
TeO; +2H, O+ 3e=
T4+ 4OH- e e e |=0,31 — 25 -
Te
. Ted+4H + de=2H, Tet = |-0.80 | — 30 —
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FREl 0% R & &
"Lt F K E &R :
&L | ey | fmGD
Ted+20*+2e=H,Te,t —0.36 - 30 —
Te, i+ 2e=Te " air wam e - LT 20 KOH 0.4-0.8
Te02¢+iH*+de‘—tTE1Ir+2H O |+0.58 s 25 -
TeCli "+ 4e==
Ted(ERI+6CI —  |+6.63 25 FHHCI
H,TeOl+2H*+2e =
TeQOul+4H.O e v w102 — 25 —
Th
Th**+4e=Thi W e =180 | 25 —
Ti
TiO b+ 4H* 4+ de. Ti}+ 2H,O —0.56 - 25 —_
TilVy g=Til —  l-o0.05 21 HCl 0.5
~ [+0.10 | E#&/ | HCl 3
= |4+0.15 28 H,80, 5
—  |=p.01 18 H,50, o.
- 0.00 5 H,PO, 1
-  4+0.17 25 HEBr 3
TI{OH)SCN** . HY 4 215
TiSCN*™ +H,0 s e oo —~  |—8.03 21 HCl 0.5
Tl
T+ esTl e wer ee |ma(_336 —_ 25 -_
TIOH) 4+ esTI+0H -+« v |—0.34 — 25 —_
TICli+ e=Ti|+CI- e [—0,557 —_— 35 —_
TIBri+ es=Tl{+Br- se wae =P B57 —_ 25 i
Ti+ e=Tl+I[- e e =0, TT —_ 25 —
TI(SCN}+e=TI4+SCN- . |—0.58 — 25 —_
Ti4 2o 5T - |%1.%8 25 HCIO, 1
—  |41.23 25 HNQ, 0.5-3
- |41.22 25 H,50, 0.5
- |+0.77 25 HC1 9.5-1
—  4+0.88 25 HCl 9.1
—  [+0.65 25 KBr 1
TP* 4 22T v e ae |41.26 — 25 -
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Fnk R fir wOoR B &
"o B X & & .
L& ey | #EGD
Tm
Tom™4+3emsTml-r s —2.28 — 25 -
U
U 43e=l} T O . I — 25 o
UV fesUin —  —0.563 25 HCI10, 1
- |—0.63 25 HCL 1
-  |~0.83 25 H.50, 0.1+
KClo.l
UO,*+4H* v a=sU»+2H,O —  |~+0.55 25 HCI
U¥l42e=UtT —  [+0.35 25 HCI 1
-—  40.42 25 H,SC0.05-0.5
—  l40.47 25 H,PO, 1
VO +4H* %+ 2e=sU +2H,O  |+0.33 — 25 —
U0 M4 esUD wn o - |40.08 25 Cl- o.1
v
Vit poegsV) s wen e ew=] 2 — 25 -_—
Vg gy - |—0.27 17 HCIO; 1
- i—{(.28 I 17 HCL 1
— .27 17 H,80, 1
- [—0.22 =Bl NH,SCN 0.1-1
Vi e V3 wr  =er == |—f1,255 — 25 —_
VIV gL —_ +0.39 23 H,PO, 1
— |+0.70 28 H,PO, 12
VO 4 2H f eV +H,O - [40.34 — 25 —
VO, +4H + 5=V} + 4,0 «. |—0.25 -— 256 —
VAL TN I - |~40.94 28 H,F0, 1
—  |41.21 28 H,PO, 12
- |=0.20 25 Na,P.O:tafn
VO ‘42 esVOH 4+ HO +0.959 —_ 25 —
w
WO+ H' +¢esWi+2HO0  ~0.12 - 25 —
WYt 2esWini4g) —  |—0.81 25 HCl1 12




T ekl = R & &
mEERESR ‘ W | W oy | RO
W.0.+2H* - 2e=
WO, +H,O S LT T - 25 -_—
W(CN), "+ WCN)y ™o e ldo a5 | — 25 -
WO +6H +6e=Wi4+3HO  |—0.08 | — i 25 -
WO+ 4¢H,046e=sWi+80H- —1.01 —_ 4 25 _
Wilte=W' — 0,26 18 HCl 12
- |~0.22 — H.PO, 1
2WO,{+2H* - 2e=
W.0.4+H,O e ane wes |ae(),03 — 28 —
Y
Yt +zessY) I et 281 — 25 -
' Yb
Yb** +3essYbi o e e [ 2025 - 25 -
Yh*+es=YLY —  |=1.17 25 NH,Cl 0.1
Zn
Zatr+2e=Zn} i e e =0.7628 - 25 -
Zr
- ZrO4+ e +de=Zri+2H,O —1.43 -_ 25 —_

G. Charlot: €Selected Constants Oxidation-Reducticn Potentinls
of loorgenic Substances in Aqueous Solatios ¥ (1971}
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M. ER RN

[

. —— :
BN (mak &) | HCleggmEpwg | © A AR HCTAR
780 20 173 180,621
770 200197 1RO . 407
760 20,221 180,193
750 20 245 179.979
740 20 269 179766
T30 20,293 179,555
48, S BPABEPEBELY
o i RN TR SR
— . L _ (fh#5, 25C)
Heg/Heg.Cl,(sat. ), IKClisat. {SCE] +0.244
He/HeCl,(sat.),1 0M-KCINCE] +0.281
He/He.Cli(sat 1.0 10M-KCI +0.325
Hg/He 50, 0sat. . k 5CHisut. ) +1 64
g Hg. 50, sat, . 0 05 4 M-RH.50, : +4U 615
Ag/AgClisat. ), KCh sat, ‘ +0.199
AglAgClhisur 1. 0M-K{OI +0 227
Ag/ AUl sar. 20, 10M-KO1 +0.290
£ sat.:Saturate.Tv‘_ﬁﬂf’é;{E i
SCE:Satorated Calome! Electrode #8f0HFEH B
NCE:Normal Culomel Electrode, 374 T &%
49. iR FHEM(vs. SCE)
- FEE B |
t —TEAAETFAER, EEFIFEER P ——TRTNE
ge ——E"fAT . Aec —7 84
en — 7 Me ~——F&
ag —XFHT BR —— i tE- B L SE 1K
x  ——iE EEE R AR
£ B X %o W R | BT | B (R
A", aq 0.2MLi,S0,,5% 10" *MH,50, JI 3-0(2) | —1.54
AVCL () | 11 .5MHCL t 5_;.[_”?) | »
t=>{—3) l' —-0.5
AsO (¢) 13 H 50,  3-x0) —-n.7
Qi =31 -]1.0
1MHCI 3—+0 —-0.43
0. 5SMKOH ke 37 —i} 26

- 2]}



&

aa— ™ 1

% 8 # l X O B & R 3L lE..rz ({3
BiQ+ INHNO,.0.01%¢e 320 I —p.01
BiCl-, 1IMHCl,0.01%ge | 30 i ~0.0%
HBr O, BRpH2 o LS (=1) | =060
BRpH4 ? \ 5-+(—1) —1.16

BrO,- 0. 1M KCl L §ar—1) | —1.7
0.1MCalll, ! 5-»f—1) | ~—1.51

Ca*,aq Me,NCI ( 750 —2.22
MeNCl. 804 757 i 20 —2.13

Cd** .aqg IMHCIO,,0.01%ge | 150 ~-0.62
Cd*,an IMHNO,.0.01 Zge el —¢.5%
Cd*,ag 0. 1M ENG, 220 | =0 578
0.3MH,S50, Dam(y —0.59

CA(Cly L= ] 0. IMKCL0.01% e 22D — 0,600
4MNaC1 2-mi} —{ .69

CAd{NHH» 0 1 MNE MNQ.,0 1 MNH, =0 —0.6%4
tMNH,CI,1MNH, 2-»0 —0.81

Ce™en), ' 0.1Men 43 —0.71
[CofNH, )" | 0,1MNaClO, 323 | —0.25
2=} —1.23

1M HNO, =2 t -0 .28

1MH,50, 3-»2 —0.385

0. 1MK, S0, B2 ~{ 45

2—»{ -1.23

1MHCI 3-»2 —0.22

14 K 32 —0.20

0. 6MNaOH T2 -0 355

7MNH,, 2 MNH N, 1 32 —0.2%

Co* ,nig 0.05M K ,S50, A= —-1.21
0.5 MK,50, 2-»0 —1.43

Co{NH,),» | 4MNH,.0.05 MNH,C! 2-»0 —1.45
Cr,0.t | IMKCl | 62 —0.28

=~0, 96




#:

S ke S

EZ B A X B OB B K  INEER | By (R
—— - I I
3-»2 -—1.50
21 —1.70
| 1MKOH 63 —1.03
0. 1MNH,,0 1MNH,CI €3 —.46
Cr(NH,* 1MNH,, 1 MNH,C1,0.005%ge 3-+2 —-1.42
Cu{NH,).* 1MNH, 1 MNH, C] 1-»0 —0 .54
Cu*,aq 4.5MH,50,,0.01% e 2 0. 00
Dy*,aq 7 3»0(1) J —1.85
Erit,aq ¥ 3-»0(7) —1.85
Ea’*,aqg 1.78 MHCIO, 3-»2 i —0.76
. 0.2MKC] 32 ~0.72
Eut(EDTA} | 1MEDTA,PH¢—s 3-»7 —1.22
Fetr (BRE) | 0.5FEHEE, pHS 8 3»2 ~0.17
E*{ —1.50.
Fe(#AE | 0 SM@BENE, 0.0t MEXXES | 32 —0.568
S L
Bx ), NaClO,, =1 2-»0 —1.30
Fell (FEEEIL) 0.4MAc™,pH4a.6, ByEEE: 322 +0.03
FellitEDTA N.0dMEDTA ,HCIO 4+ NaC1Q, | 3-»2 — .05
I=0.15,pHz2
Fe(CN) " 0.1MH .50, 32 +0.24
Fet*aq 1 MN&CLO, 20 —-1.43
1 MBaCl,, 1M KCI 20 -1.3
H,0* 0 1MKCl; 0.1MKCIO, | 10 —1.58
He OHJ, | 0. IMKNO,,1X10-*MNaOH | 0-»2 ! +0.08
He(CNS), 0.1 MENO,,1x10-*MEKCNS (~»2 +0.18
Heg(EDTA) i Ac pH4.65,8XT 5 g} +0. 161
' Bg(EDTA 3¢
AcpHA4.65,8X10*MEDT A (1= 2 +0.162
eSO, 0. 1MKNQO,, 2% 167 MNa, 50, O=»2 —0.02
He g, Hetr 1 X 107 M
Hot,aq 30 —1.85

— 213 —



4

! .
E | T F R OB R | trATE II B (R
—E",aq 0.1 MMe, NCL0, 1 MMe NOH 1=-»0 ! —2.28
_La"' .01 MLs. (SO, 3-»0 —1.9
L.i*,aq 0 1 AMe NCE; 0. 1 MMe NOH 1-»0 —2.345
Lu’*paq El 7 3=0(7) —1.%
Mg?* . aq Me,NCI 250 ]L —2 2
Mot ,aq 1MNaOH 2->0 —1.7
0.1MKCIl . -—1.48
Mnal 0.1MEKCNS P —1.50
Mo {BEEL) | 2MNaOH.3% % GEk 8 230 -1.70
Mot 1MNH,, IMNH CL,0.005%ge Y —1.65
Movi0,- | ¢.5MH.50, 6-»5 —0.29
F—=3 —1{ 84
1MHCI =5 —0.14
T —0.53
Mol¥( 7} ¢ EMHCI =1} —0.15
Moti(?} | 0.3MHCI iI=(7} —{.15
NO," b.1MMe NCi Tes(7y ] =21
0.1MCaCl, —1.74
0.1 MCeCl, —1.2
0.1 MLeCl, -1.2
NO,~ '; 0.1 MLaCl, 3-»(7) —1.2
NH.* 0.1MMe,NCI NH,*->NH, | ~2.03
0.05 MMeNOH l —2.22
|
Na*,aq 0.1MMe,NCl:0. 1 MMe NOH 'r 1-»0 —2.104
NbO? 0.1MKCli,pHz2.8 Jl S—»(?) —1.3
NbCl,- 12MHC S=>4 ~0_48
Nb¥{EDTA) 0. IMEDTA ,pH3.05 534 ~0 .61
4->7 —1.05
Nd?» 0.1 MLIClL, 2% 1073 MH,50, 3I—>0(1) ~].82
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% ® W X B E R BT | Ev (R
Niz*,aq BCIO,, pHo—2 2->0 —1.1
Ni**,aq IMKCI 230 —1.1
Ni{CNS§)  fa-*» 0.5MKCNS p —0.6%
Ni(NH,) 2+ 1MNH,. 1 MNH,C1.0.005 %ge 2-»0 ~1.0%
_DJ pHI—10@nh 7% f=sf—1) ~0.05

f—1)—=(—23 —0.94

0.1 MNaOH i p»f—1) —0.17

H.0, 0.1MLi,SO, (~1)>(~2)| —0.88
0.1 MNaOH {~13->0 —0.17

Pb*,aq 0.1 MHCIO, 2-»0 —0.375
0.1MKaNG, 2= —0.382

PhCl, fa-x 0.1 MKC] 2> ~0. 386
1MKCI 20 —0.50%

Phlz2- 0.8 MKl 2-»>0 —0.59
PhU(CNS,? 0.1MKCNS 20 ~0.385
Ph*Ac 0.4MAc™,pH4.7 20 —0.43
Pb(C.,0.,~ 1FC,0, pHT.4—10.7 | 20 0.581
Pr3*,aq 0. IMLICL,0.01%ke 30 —1.75

i‘ 2.5X 107 MPr

ahOCl 0.5 MHC! 30 —{0.18
Sm*,aq 0 AMLICLEX 102 MSm ™+ .,[ 3-»2 —1.81
SpCL -~ IMHCL 4 MNH Cl,0.005%ge 432 -0 .25

=20 —0.52

Th*,aq 0.1MLiCl,0.005%¢e 3=>(17) ~1.85
Te(2- 0.1 MNaOH ,0.03% e G —2) —1.66
Ac,0.003%¢ge,pH5.86 G—=(—2) —1.18

b IMNH,CI+NH,, pHY.? B—>{—2) —1.34

0. 1MEKCN B—>{ —2) —1.54

Te(,2- 6.1 MN2OH.0.003% e f-r( —2) —1.22
['1MNILCHNl—l,,pl—ls.a,u.m%ge 4—(0)1% —0.6T
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% % W % % B B R HAEZL | B @R
Ti0z+ ] rasﬂ-d_ﬁ,ﬁth 43 ~1.763
Tl ,aq 0.1 MNalkO,,0.1MKCl 1> ~0 ., 455

0. 1MNaNO, 1->0 —0.479

0.1MNa,S0, 10 —0.465

6¢.1MNH,, 0.1 MNH,Ci 1-»0 —0.463

Tm?,aq ? 3-=0(%) —1.88
U0 *,aq ¢.1MHCIO,, 0.9 MNaClO, §—5 —0.175
5->3 —0.84

o.1MHCL 65 —~0.176

63 -0.82

Ut*,aq 0.1MHCIO,, 0,9 MNaClO, {—=3 —0.868
0.1MHCL0.3MEKCI i—=3 —0.886

VO,- LMNH,, 1MNH ,Cl,0.005%ge 54 —~0.97
4—>2 —1.28

VO 0.1MH,50,,0.005%¢ge 42 ~0.85
Vv 1MNH,. 1MNH ,CI A->2 —1.28
V3,aq 0.5 MH,50,;1MHCIO;1MHCl| 3-»2 —~{.508
VN CNS) 1MECNS 32 —0.46
Y#*,aq 0.01MY,(S0,), s=0() | C1'he)
Yh?*,aq 0.1 MLiCl,0._005%ge 32 —1.17
Znt*, ag 0.2MKClO, 20 —0.998
0.1MNa,50, 20 —1.015
U.EMNEIS[};:U'DGE%EE 2= —1.4048

1M EKNO, 2-30 ~1.12

Za(NH,).* IMNH,,:EI.EMNH.CI.D.DDE%gel 20 —1.33
ZrQe+ 0. AMKCL pHS, 107 MY L 420(7) —1.85

D.Dobos: € Electrochemical Datad 290—319T1 (1975).
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50. EMMEARABNLRES (25°C)

N 5 B Ok K |
feE | ﬂ&ﬁ] 0.0065 | 0.001 | 0.005 ‘ 0.01 l o.02 [u.ns h.1
AgNO, 133.36 | 131.36 | 130.51 | 127.20 | 124.76 | 121.41 |115.24[109.14
BaCl, 139.92 | 135.96 | 134.34 7 128,02 | 123.94 ] 119.09 |111.48{105.15
Ca(Cl, 135.84 | 131.93 | 130.36'{ 124.25 | 120.36 | 115.65 (108 47/102.4
Ca(0I{). 257.9 232.9 | 225.9 | 213.8
CuS0, 133.6 l!1:31.1'5. 115.26 | 84.07; 83.12!1 72,20 | 59.05 50.58
ECl 426.16 | 422.74 | 421 .36 | 415.80 | d12.00 { 407.24 1309.00/391.32
KBr 151.9 146.09 | 143.43 | 140.48 [135.68{131.39
KCl 149.86 | t47.8] | 146.95 | 143.35 | 141.2T7 | 138.34 [133.27128.96
KCl0, 140.04 133.?&1 137.87 134.]El 131.46 | 127.92 {121.62{115.20
K Fe(CNy, | 174.5 | 166.4 | 163.1 | 150.7
K.Fe{CN), | 184.5 167.24 | 146.09 { 134.83 [ 122.82 h07.70/ 97.87
KHCO, 118.0 | 116.10 | 115.34 | 112.24 | 110.08 | f07.22
KI 150 .38 144 37 | 142.18 | 139.45 [134.97(132.11
KO, 127.92 | 125.80 | 124.94 1§ 121,24 | 118.51 | 114.14 {106.72| 98.12
K NO, i44.95 | 142.77 1 141.84 | 138 .48 | 132.82 ‘ 132.41 |126.31(520.40
KRe(, 128 .20 | 126.03 § 125.12 | 121,31 ] 118.49 | 114.49 [106.40] 97.40
LaCl, i45.8 | 139.6 | 137.0 ‘ 127.5 | i21.8 | 115.3 [106.2 | 99.1
LiCl 115.03 | 113.15 | 142,40 [ 105.40 | 107.40 | 104.65 [100.11| 95.86
LiClO, 105.98 | 104.18 | 103.44 ' 100.57 | 98.61 | 96.18 | 92.20/ BR.56
MeCl, 129.40 | 125.61 | 124.11 | 118,31 114.55 | 110.04 l163.08] 97.10
NHL,Cl 14%.7 146 .8 | 143.5 | 141.28 | 138.33 [133.29/128.75
NaCl 12&.45[ 124.50 | 123.74 E 120.65 | 118.51 | 115.51 |111.06/106.74
NaClO, 117.48 | 115.64 ¢ 114.87 | 111.75 | 109.59 | 106.96 '102.40! 98.43
Nal 126.94 | 125.36 } 124.25 | ¥21.25 | 119.24 | 116.70 J112.79108.78
NaOOCCH, | 91.0 89.2 88.5 85.72 | B3.76 ) 81.24) 76.92| 72.80
NaQOCC,H,| 85.9 83.5 80.9 19.1 76.6
NaOOCC,H 82.70 | 81.04] 80.311 7758} 75.78 | 73.39 [ 69.32 65.27
Nat)H 247.8 | 245.6 | 244.7 den*s 238.0
Na,50, 129.9 1 125.74 | 124.15 | 117.25 | 112.44 | 106,78 | 97.75) 89.98
SrCl, 135.80 | 131.90 | 130.33 | 124.2¢ | 120.24 | 115.54 '108.25/102.19
Zn50, 132.% ) 121.4 | 114.53 | $5.48 | 24.%1 I 74,24 ; 61.20| 52.44

Weast: ¢Handbook of Chemistry and Physicsy D-169, $4l RE (1980—
1981 )
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51. BFHUEER

|

x F 0e 18° 25 £0° 15° 100° | 128° | 156°
Korvereasennn] 40,4 | 84.6 | T4.5 115 159 206 263 | 317
Na sorrveran| 25, 43.5 | 50.9 82 116 155 203 | 249
NH ssreerss 30.2 64.5 74.5 115 159 207 264 | 319
Ag sereee 32.9 54.3 63.5 101 143 185 245 [ 209
_;;_Ba semseeeen] 33 55. B5. 104 149 200 262 | 322
—;-Ca brwann e 30 51. 60 9% 142 191 252 | 312
—;—La vaennens] 35, 61. 72. {19 173 233 312 | 388
Cless vinnnn 41.1 65.5 | 75.5 116 160 207 264 | 318
NO, < erurerens 0.4 | 61.7 | 70.6 | lod 140 178 222 | 263
C,HD, - d 20.3 | 34.6 44 .8 67 98 130 171} 211
dsp, . s, b sa 19, 175 177 234 303 | 370
%clo. ool 39 83, 73, 115 163 213 274 { 338

-;-C.H,Df w36, 80. 70. 113 151 214

:}Fe{CNh"-L 58, 8, 111, 173 244 321
H csesnesorsnrnns| 240, 314, 330 465 565 644 722 | 7177
OH «orevereens| 105. % 112, 192. 284 a60 433 525 | 592

g SRES (A EHE (EX)Eg - L&,

Weast: €Handbook of Chemistry and Physicsd D-169, 615

{1980—1981) .
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53. KREERIPGHBEM

-

| .
B Ok |B X %) REEA I,ﬁ‘f{-f:nm EXRTE  WXEA

220 35.8 ' 0.446 | 340 48.3 0.316
225 60.1 0.221 345 37.3 0 428
230 67 .4 0.171 350 27 .8 0,559
235 61.6 0.210 155 19.9 0.701
24} 50.7 0.295 364 14.8 0.830
245 40.2 0,396 365 11.6 0.985
250 31.9 ¢.496 370 10.3 0.987
255 6.8 o.572 | 2715 1 1p.2 0.991
260 23.3 0633 380 11.7 fr.4932
265 .2 0 .6595 185 15.0 0.824
270 18.0 D 745 L 390 20.2 0.695
275 17.5 0.757 | 345 29 .4 0.532
280 19.4 0.712 ‘ 400 40.2 0.396
285 25.7 0590 | 410 63.2 ] 0 199
29¢) 37.3 0.428 | 420 75 1 I o1
295 3.3 n.27% 430 A2 4 0,084
300 70 9 0.149 ﬁ 440 RE 2 0 034
305 83.4 0079 | 450 42 7 0,033
110 89 .5 nonge . 451 4G 0 .08
315 94.0 5 TR TRT S 474 \ 43 0,005
320 86 4 . 0.N6% | 48n 39,1 6.004
325 80 .4 o 09, | 491 89,7 0.001
330 71.0 .14 501 101 0.000
0 f

335 0. [ 222

* FEER0 0400 K, Cr QBT 1 Fo o5sMKOHE Fh, &1 ERPi#ED, o517
WBE, LIRS X A AT 4,

54. XAZHBIEE X

# #H ; v ¥ 4 Al
54 2. 00om 2pm
fa H 20ttnm J.090m
LiF 200 ——f
CaF, 200——3y
MNaCl 200——17
KCl 400—-m—21
KBr 200 23
TIBr~—TI1I 500——38

230 —



0
C il
FADWL L OHTL 0" TI=="3fd tog 3 g pol suixezIry
YCALHZ o0 ol VD g g=*yd Ho w 2 ” SH¥ B
HO m.
HO00%H) 7
BI Z1=")yd Nyt ] Cexa
. £ E \\1 mu J
gg D1="3yd HOOJ%HD H@M H@
s -d Wod wLIezy
£ g=2)d HO 4
S AT L5°7="3fd Ho H < WHBER
G
0
BLIBZI[
. HOy ._
- (ADIL (ADSZ ol VEMB T L 4md
HO o .
FEETYR .”n__ .“-_._.__ SRV L1 Y
ULl MR 0'6="3d Fuy =0 =Ty —9—n%y B 12
> H & £ ¥oOA W M ¥ 4 B fug ¥
K 2 B 8 -g¢

== 23] ~




(AN 0

H_TO
ué

wnﬁﬁﬂ_ﬁxchﬂha

Ahﬂud&h@u:aﬁ

¥ HAHOR VIHE)

A% Wihd-N

—_— —

Iroreuasry

| B

(IOURI ) o2

—REASIY m 15
TLHYY F e RE B

B EMRET N s1'g="yd
_ _
e-0I X ¥ I="y _ _
o1-DEXG="Y £
w;mupﬁnum....nhr e-0I M e="¥ -0% §70-
. . 0T L I="Y . zlz =
FHCAIIZ Al AL H : a-0I X E="3f NN
. 0T X E g=t Yy
(LA (LAY Q2R3 =0T X ' [=3 : 0=¥ HO. Hu “Heosy
: =01 X T[=="3
ﬂam SF0-
&Em_.m AN N=N
A 7S e T TR T
—_ ___HO no HE Qs
Hu
"HNOOD

ol ¥V 2REH

.:zoaub\ 3 /Qucaz.m
o OH

J— LI —

DT _:....__“.q__.__ﬂ

Fbin

¥ M O® %

¥ G

"

T

—_—222 —



3
Q /@/ U234 1u enzg
E9 Il T2 AIIS T B Mk .muﬁmmﬂuﬁz NECHED i
HO OH
]| dwx
N N
It 1l -01p (4320014
£ R T S L 5
f5.:Pd  INT IR E A AEE bgrpre=® yd H)— 3 —3-D"H Sy L
sutjominbyy-,2'2
oL D s H HoFad
Mprsidyg-,zee
P g NP 175384 prr="y4d EVEEE |
H B & AR ] ¥ Exf 2 (S

E




17 OH
4115 0 (A YOW eyrz=tyd RO i3 p1a® Mgy
el VDR RD 60" §="3yd o Wit
O Ormmmn Qe | 7
s POEMBH fii 1
T 11="yd H'0s Pl joppe?
£l g="yd 5
§¢ p="yd 1 2 ig ~014d owolg
(ALY (AN IS TH 57°0='yd o o OH GY=—g &8
HO HO
¥ H & = RKame ¥ o] 5 I

— D04




o3
{g 1oinzvw
g 1r=2yd 10 12 aWoInn) §
. HOOD 2
§'F="yd + JO0H joinze Woly)
¥l VAN B £'g=*yd ' H OH SEHYH
“HD H)
_ — .
|
. R HT0S _m SEOH 5 jouayd
m.mw_.y. N = zfz“?lm —0 40 gooyding
(A MINZIED M orymiy | HOOS/ b HO HO 7_ STUES
£os 5°0- iisr -
IQ\z =N @Q N=N »@I | g ozeu
u.u._ml ﬁmr._.umz
. o , . d50%H THEQM _EE *RIAND
22D (TA YN ZFEY T ¥ | 3R
¥ B & ES ¥ ] B ¥ ok 5 _ [P ¥l
_

¥




SEHOYN

1A 19 si 13

HOAL A sel L CA YIS Ul 3¢ 3 AR
\Q TR L
£

-1t HOHN )
£os st0- e ad
g,ﬁz@ nomorts
T e AT M b sT'6="'34d HO HO i W23
tos 50 praw ad
g gt="3d ) @O —GI0WOIYY
(LA 2D AL 20 5 9t §='3d Ho 1O Y

¥ B O =®= = Wiy iz N B e o

— 226 —




(AN LIRS %

0 7

sueYy)a

(driadnung

uléx;HV xa.l
WITLE T 0-0l=%y I VT s
RO~ 0= D-—7)j10— 3= 137" ‘n \
_
_ _
‘
_ smaziidnoy
.“ EIEZIIUJIUI_._EI.J&“O_
i = (00g) TEHak
L e S ThAT Ren W T
— . S
_ nn.tdn
:zcrz_lg —nauay (4
| o=t YIeuE) B
% EQ ﬁ@a&.?%%ﬁ 91 ="y d _ﬁ%ﬁﬁﬁi
3 Ky i) S W5 HL e bl s £ 24 Hoow

T
-

£




m\_‘m l/z FTOZIIIC]
T A B S g NPT Iy RPY.J & Jacgii=ge 9'p="yd h_.__: h___ FEEL ¥ S
|
0
| 0
z..m\./fz JpIZRQIED
_= “,_“ inondig
2 P P T B AN DS B Q. /@ HodES
_
|
¥ H B ¥ A E _ = Ei b fif oy
i




| § "o
FL g="yd 0O ur LIFLY
WIZ 0L D o VRIS TR £ emtyd o OH B
nr 4 m-__q._._nm
q 2 i 7 S _. *H Sy
_ o T
= UAIM O OAOW CADIZ AL +65] i) __ P N Auifennb
BRSO APTLIG APV e e i1 REPL I A § 2 RS % 88 '6="yd @ = -£X0lp4 -8
<L iy e T .ﬂ.ﬁﬁ HMB ¥ rh e E 00°5="yd k = _ WE TS -3
_ " . _m
_ j rosAy | __
d_ 1'2t="yd | - . Y Fviaedia
* o HOQ)
gk g=fyd | " q X008 FWOLYIOLIT
Ea? ol VB Y 88 z=ryd HG N on gE 8y
“H) “HD
.“ --- ——
# B =3 F He ¥ & 0B

bt




ek INCTA AN LB LG :oumﬁﬁ.&ﬂ

e ———

Ww*.n_ﬂﬁ___ * :ﬂﬂp +N_H.Z..._. +m0U.ﬁ.w\__n_m,m_uhHﬁm-m

HO

Tou1D105a3

M S0 H

VY P OO AR T HHEE 7

- —_——

7 & % ES |

6 11="yd N =N z; ?Hﬁhﬂ_uh.muﬂé
g g="yd | > Hvd W -%h-
1rg=tyd |HO | B IER-E)-
N on jogigden-g-
e N=N .PZ.;. (oze{ plaf J-2)-1
rn=ye @ 7 | NVd $ize-i-
ga=iyd | N R ER-2)-T
I N
T » _
l_ > wg >0- HUS Y-OSOINN
o 2="yd ( #0 R
, ON
| P omud
HQ 'O —wpn-z-osoIp -1
£9-2="3d ON W t-H AR -1
T ¥ & B 44 0

am 230} e




autoxd naoay
{ TS
%) EETdb
LW E T ek 5L g="3d ST I-FHTTR"2
o o o . . __ 1 u_ﬁ—.ﬁ__u_._..n_“—ﬂ
—emayg -01°1
(2037 )
23] i 96" p="7d PE— R
_, Prg="3d NTH
e 1="yd ﬂmz@zﬂzlm.z\,_./ ()
P 400 W B H prg="3d A | I VAV-1-
— " L T ) .
l@l e (¥ EH )
£.:0) (ADNAEBN RO DN l@/hm AVaVd-gs
# H & #F Wi ¥ i 5 ¥

- 23] -—



ﬁ.vnﬂr._...

g avrmepony

PO M U A S B U % A £
a1
E{AIRL CADES —nson] T Bag g
{ADES 8D 5 (A AN ik N
13 [01a
[eqaneaail g
F(AI N7 o e [ V2 RS Y
¥ H & £ 4 ¥t

— 232 e




———— - - A Ve—— s
e

i r _
(eI Al aesoqiunsydeny m
INZMHELIHTHEE wnipog &L i o i
ENS - TW rqIeIog
Do HD L Sagag wnipos
, S Neyey ([4ytER) 5oy
e Foud e PRI RN B2 §8'g="yd , E N2
tos prae
'IT="yd ST[4 2[R FOJ (NG5
) Z 8 §'Z='yd HOOO HILER
. HO
19°¢T="3d . H00D proe 2t N8
8 A X _ g5 z="'xd HO WY
= [
|
1t gr="yd HON= U FIXCD[R{LI[UG
Rz g oA T e +n.“—nm.,+nmzp+uﬂuwﬂ._.__mﬁmﬂwh 21 .m”_u.:n _ HO gﬁﬁ*uﬁh
¥ % i e ¥ &9 i ¥




HeeIN® «AD" e 0 2 D1

{4V}
{CZRIAOZRIGF -2 )-¥
- (OFEra@-2)-r

[OUII IO IS

—_— e —— [

(NVD1) (egigden—g-

U ge=tyd (ozepd[nTviq [ -£)-T
F D IN O AW g o="3yd OH Hae-2- (i o T2 -1
£0s
B 1i==f3rd, G
%w.u_u.ﬂw..ium;:ﬂ m,m“nu._.n_ @ E"Zl@ TG}
L1 ~ " . T [ . I "=uﬁum.m
CAIZ AL AD - CADY LB tre="'yd| 2gg OH *H*Os¥ *
. +72 N ATIRD Y.L
(D24 “md 3D YA = €40~ Q3 —IHI— 02 Awﬂ COIONTJIIA S “noEu
EUGHBYSLHET ‘OHEEH €27 9="5d | - E:EWWWMEJ%M
# £} 53 3 ALY _‘ s vy 2 &3 #

¥

234 —




grgr="yd fos
ﬂ__.n..hﬂm d E
_ A 1o J 9°H
pro="yd
HO OH
"D ¢e="yd NOOY RO o oy 0 O0OH
s |
RPL" 57 e I S L g} < | grg="yd EGDUNH*U\‘ 3 'R /.Uﬂu._ugn._.m F_ adueio Toua)dy
(A JUN 4] VS 2 1—="yd BWdh—
R = - i
Zz : ..m.Z
T S 2'H —
P £ 0% I ¥EF
It k= ~08 - W
- A [
TN 25 ﬂ M.n-m m_uﬁ.l !
COAMATBLT{ALAZ -
CLUZT AL AL g gi="yd Ho B0,
Cee T AL R TR 9'i="'yd HO BEF1R S
K & = W b i S Bk ] o S 4

= I35 -



(8961) € RURMY MONIILPLNIERY O]] suanouwdnnyy :esdiyr O op e
(2261} € sIojenpuly dogsig punwpg ‘g
(9161} €81sdTR0 Yy aTuvilon] u; sjuadesy smedin JO JOOGPTBL Y 1% 33 ¢ SIAI( ‘7 1egd2qzjoyy T

_—- A g

__
o)
Ity d am_\ /.z
te="yd _ i G087
NH N o
v 7 i 5} ¢ p="'yd Q ”@\m 0- )
JOOH HO
B TR 3 b3 g ¥ By i B W ...h,
P
|




56. AT RFRKSEAESFOTEERRKR
TO#E | Rz () | AR A Lﬁ lﬁﬁﬁ(ﬁ) L EFRgEL -
Ag 3280.7 i. 3605 .3 2.2

3382.9 i. ! 4289.7 4.5
al 3042.7 1.0 | Cs 8521.1 1.0
30615 1.1 f 4555, 4 &5
| 39440 240 3247 .5 1.0
2367.1 6.3 ! 2165.1 6 0
2568 .0 1Z.b M 2944 3 157
.r .
As 1937 1.0 !|| Dy 2117 L.
1972 2.0 [ 4194 5 N
Au 2428 .0 1.0 li 4163.0 5.
2676.0 1.8 5 4008.0 .0
3122.8 800 ”' 38627 5.0
B 2496 .8 i 3905. 4 20
2497.7 u En 4544 .0
Ba 5535.5 1.0 || 3210,8
3501 .1 16 || 3334.3
Be 2348.6 i Fe 2183.2 1.0
Bi 2330.6 1.0 | 3719.9 &
2228 2 2.4 37371 10
2067.7 3.7 | 3165.0 110
2276.6 14 | Ga 2874.2 i.0
Ca 42267 i.0 ! 2343 6 .0
4395 .6 120 9450 .1 9.5
Cd 2288.0 1.0 %i 27198 20
3261.1 435 Gd | 407% .7 1.0
Co 2407.2 1.0 P 388401 1.1
9521 .4 2. 3345 5 6.5
3044.0 12 Ge 265].6 1.0
1485.8 30 2691.3 3.8
3017 .4 110 i 2866 . 4
Ce 3578.7 1.0
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T E | BER (8| By Re [ﬁ: Wires () | WD RAEE
| ‘
3072.9 | 3158.2 4.0
He 2536 .5 X 3112.1 20
Ho 4103.8 1o 4 Na 5390.0 1.9
4040.% 62 | 5893 .9 1.0
4127 .2 1 32023 183
3955.7 45 3303.0 185
In 3039 4 1.0 | Nb 3343.7 1.0
3256.1 i 3575.8 2.5
2560.2 12 i 2152.6 1
2753.9 23 I g 4634 .3 0
Ie 2639.7 1a ! 4719, .1
2h44.0 2.1 !i i 2320 .0 1.
3513.6 B 30508 .
K TEH4 O 1.0 ! 3037.9 12
TEYD 7 3 28913.3 54
10411 500 h Os 2308 1 | 1.0
- ' ]
La 5501.3 1.0 ii 0120 | 3.2
3571.4 10 I 4260 .8 an
3927.6 4.9 H P 2135 5 1.0
Li 8707.8 1o ! 2136 .2 1.0
3232.8 235 |: b 2833 .1 10
Lu 3359 .8 i.0 | 2170.0 0.4
3376 .5 2.0 'l 3613.2 10
4518 .86 11 : 3683 .5 25
|
Mg 2852.1 10 td 2475 4 1.0
2025 24 H 34015 3.0
Ma 2794 .8 1a . Pr 4851 1.0
2801 1 v | 5077 .0 2.3
I r
FIED: 5.4 “ 5033.4 3.7
Mo 3132.5 1.0 Pt 2659.4 1.0
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>

T ﬁ} Wareh (%) | B EREE Iﬁ F oML () ARTRECE

L 24872 50 i 2933 6 2.5
| S ; £.2 Th 1326 5 ' 1.0
|
R1, TR0 2! 1 : 4105 3 3.6
4201 & 1 I2D Te b+ 2614 2 -
Re 3460 3 10 © 2815.9 1.0
3451 8, 2 9 | 31824 10
Rk 3421 8 1.6 i 173 3 100
6580 | 8.0 CTe 1 214208 1.0
o 2T0T.3 ' 15 : . 22580 15
. ! l
Ra 0 ey | 19 | , 23353 50
3799 ¢ 5.2 bOT 4653 .5 1.0
3825.9 11 ! 36427 l 1.1
2311.9 2.1 Tl 2TRT .9 : 1.0
S 3911.8 1.0 | 23797 6.7
3007.5 1.0 ; 2580.1 24
1
3273.6 12 1 T 3717.9 1.0
|
Se 1960 3 te 4203.7 3.0
2038 8 3 0 ii 3410.9 14
2074.8 35 I U 3584.9 1.0
51 2516.1 i.0 | 35146 2.8
2528 3.2 ¥ 3183 .4 1.0
2210.3 8 | 3184.0 1.6
Sm 47967 1o : 3185.4 1.0
4728 4 2 g ; 39022 6.5
Sa 2246.0 1.0 | W 1008 8 1.0
2546 .8 5.4 ! 2551 .1 0.5
2661.2 29 2821.4 1.0
4302.1 4.2
Sr 4607 .2
Y 4102 .4 1.0
Ta 2741.7 1.¢
L ) -
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.
-+
"'j R

O OF | Rk OG8) | BMESUE |t X | Tt (8) ‘ $RAF 0T
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1. I Bassett, R. C. Dt‘ﬂﬂl?}'.- et al €Vogel’s Textbook of Quanti-
tative Inorganic A nalysisy 802—894 BT, SEPH45(1978).
2. C. K. Ramusws < ¥0 008 KR (1955 ),
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59. R¥BFRE,)

Ko=du+Xdon~ ﬂ]—t*=ﬂﬂﬂ'=1’;ﬁw

T —lgK Ka

0 14,9435 1.139X10°%

5 14.7338 1.846% 1071
10 14.5348 2.920X 107"
15 14.3463 4.505X 10718
20 14. 1669 §.808% 10715
24 14.0000 1.000% 101
25 13,9965 1.008% 107"
30 13.8330 1.469% 10~
35 13.6801 2.089% 10"
40 13.5348 2.919% 101
43 1 13.3%60 g.018x 10-4
50) 13.2817 5.474x 10~
53 13.1369 7.206x 1074
80 13.0171 9. 614X 1074
B3 | 12,90 1.26 % 10-
70 12.80 1.58% 107"
e ~ 12.6% 2.0x "0
80 12.640 2.5% 10"
85 12.51 3.1%x10°8
g0 12.42 3.8% 1071
85 12.34 4.6x10"Y
100 . 12.28 5,.5X10-1

1. Weast: ¢Handbook of Chemistry and PhysicsdD-188, 814

(1930~=1981].
2. Joho A. Dean: <Lange’s Handbook of Chemistryy 57, S I1iE
{19733,
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60. KEMEHX

T ¥
o HE :m ] i & K
BE (O) | g/ | BF (O Grgm | BE (O Goram
0.0 0.999841 4.3 0.995068 9.4 0.998751
0.7 9854 | 9.5 9734
. 5.0 965
0.4 9866 9.8 9717
. 5.2 9951
0.6 0878
5.4 9457 10.0 9700
0.8 9589
5.8 9952 10.2 9682
1.0 ag9qn 5.8 9947 10.4 9664
1.2 590% 10.6 9645
6.0 994]
1.4 9518 10.8 9625
6.2 9935
1.6 0027
6.4 9927 11.0 9605
1.8 953 4
6.6 8920 11.2 9585
2.0 994] . 6.8 8911 11.4 9564
5.2 9947 11.8 8542
. 7.0 o492
2.4 9953 : 11.8 9523
| 7.2 9893 |
2.6 9558 | }
: 7.4 UERA | 12.0 9458
2.8 9962 |
7.6 B87T2 | 12.2 9475
3.0 8965 7.8 9861 I  12.4 9451
|
3.2 G968 | 12.6 8427
| 8.0 H849
3.4 8970 12.8 2402
| 8.2 g837
3.8 997z !
8.4 9324 13.0 9377
3.8 9473
i 8.6 9210 13.2 9352
4.0 6973 E 8.8 9796 |  13.4 9326
4.2 9973 | ' 13.6 9299
9.0 9781
4.4 9972 ' 13.8 9272
9,2 9766
4.6 9970 ,
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]

F  OF | g - 2 - & B
wE (T) | Guery | BE O | G | BE OV GG
_— - f— m—— —_——
14.0 0.999241 | 19.4 0.998325 | 24,8 0.997095
14.2 4218 ii 196 i 8285 i 25 0 7044
14.6 9154 L 200 s208 | 25.4 5941
14.8 B128 1 402 5162 | 25.6 6288
15.0 5099 || 20.4 8120 i 25.8 6236
15.2 954 h 20,6 2078 2 o 6783
15.4 9038 | 20,8 | 8035 - 672
156.8 gg”: |z 7992 26.4 8676
15.8 8375 2.2 | 7943 256 6621
16.9 8943 | 21.4 * 7904 ] 5.8 6567
16.2 4910 t 21.6 7860 | Lo o 651
15.4 2877 | 21.8 7815 o7 o 6457
16.8 Bg4s 22 11 7770 || 27 . 4 f401
1g.8 BENY 222 7724 | 27 6§ 6543
17.0 R774 22 4 7678 27 .8 6289
17 .2 8738 | 22.6 7632 ] 23 0 6237
17 .4 8704 | 22 8 7585 | 98 2 6175
17.6 8658 23.0 7538 | 28.4 6118
17.8 8832 | g3, 7490 28.6 5060
9.0 8505 | 23.4 7442 | 28.8 6002
12.2 8558 |  23.6 7394 i 58 o 944
18.4 8520 23.8 7343

o osr | t 29,7 L 5885
: 240 7206 29, 4 5826
18.8 8444 f 24,2 7248 | 196 | 5766
15.0 8405 w 24.4 7186 : 29.8 ; 5708

19,2 3365 l 24.6 7146 |
| ] 800 5645

John A, Dean €Lange's Handbook of Chemistryd 10-127, 3 11 B
{1973).
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61. KWK

- ——

|

B | B ATaa ] E BT eam
709.0 07,714 734.0 99,029 76%.0 293
S 701.0 753 % 735.0 067 i 769.0 330
702.0 792 736.0 104y 770.0 356
7630 532 | 737.0 uz | 1710 403
' Y040 ‘ 871 1 738.0 ' 180 | 7720 439
765.0 | s | 73ase i 218 | 7730 475
706.0 | 948 740.0 255 774.0 511
707.0 989 741.0 293 775.0 548
708.0 98.028 742,0 331 776.0 584
709.0 067 743.0 388 | 777.0 620
710.0 | 106 744, 0 w0s | 7780 656
711.0 143 745.0 143 [ 779.0 692
712.0 184 746.0 421 780. 0 728
713.0 223 747.0 518 781,0 764
714.0 i 261 748.0 555 782.0 v 800
715.0 300 ) 749.0 592 783, 0 836
716.0 338 750.0 530 784.0 872
717.0 \ 378 751.0 667 785.0 908
718.0 418 752.0 704 786.0 844
719.0 453 753.0 a1 || 787.0 679
720.0 493 754.0 178 || 788.0 101.615
721.0 532 755.0 815 789.0 051
722.0 570 756.0 852 790,0 087
723.0 609 || 757.0 B89 | 7910 5 122
724,0 647 758.0 926 | 7920 158
725.0 686 754.0 %3 | 793.¢ 193
726.0 724 760.0 100080 i 794.0 229
727.0 762 761.0 037 795. 0 264
728.0 800 | 762.0 074 796.0 300
725,0 38 | 763.0 110 797.0 | 335
730, 0 877 764.0 147 798.0 370
731.0 915 765.0 184 799.0 " 406
732.0 653 | 786.0 220 800.0 a4l
733.0 991 | 767.0 257 |

Weast: ¢Handhook of Chemistry and Physics»D-186, FE61NH(1980—15381),
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82. XKHESRE e e

r % | ® n & x| E y[m m|E K
(15} (mmHy} i (G { mmHg } () {mmHg)
~15.0 1,435 10,0 9,209 {  35.0 42,175
—14,0 560 | 1.0 844 36,0 44,563
~13.0 891 | 12.0 10.518 37.0 47,067
—12.0 83¢ || 13.90 1231 | 380 49.692
—11,0 987 14.0 937 39.0 52,442
—10.0 2,149 15.0 12,788 | d0.0 55.324
~9.0 326 H 16,0 13,634 41.0 58.34
—8.0 514 | 17.0 14,520 42.0 61.60
—7.0 715 12.0 15.477 43.0 64.380
—6.0 931 9.0 1 16.477 4.0 68,286
-5.0 3.183 20,0 l 17.535 45.0 T1.88
—{.0 10 | 210 18,650 46.0 75,65
-3.0 613 |  22.9 19,827 £7.0 7%.60
-2.0 956 | 23.0 . 21,088 d8.0 83.71
-1.0 4.258 | 240 22.377 49,6 28.02
0.0 579 25.0 23,756 50,0 92.51
1.0 926 | 2600 25,208 |  S1.0 97.20
2.0 5.284 | 27.0 26,739 i 520 102,09
3.0 645 2.0 28,349 53.0 1 107,20
4.0 6.101 29.0 30,043 |  54.0 112.51
5.0 53 | 80.0 31.824 55.0 118,04
6.0 7.013 31.0 23,685 | 56,0 123.80
7.0 513 r 32.90 35,663 57.0 129,82
2.0 8,045 | 350 37,729 58.0 136,08
5.0 609 34.0 39,898 Il 59.0 142. 60
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o

B B E »|la m|x 7 | & m | E P
{C) {mmig) (T {mm Hg} (L) {mmHg)
60.0 149.38 82,0 | 384.9 104.0 875.06
51.0 155. 43 83,0 100, 6 105.0 906,07
62,0 163,77 84,0 | 418.% 106.0 537,92
63.0 171.38 |  85.0 4336 107.0 970.60
64.0 179,31 £6.0 450, 9 108.0 1004. 42
65.0 87.5¢ |  87.0 4687 tl 109, 0 1038.92
66.0 19609 88.0 487.1 110,09 1074,56
67.0 20486 | 9.0 506. | 111.0 1111,20
G68.0 214,17 i 50,0 525 _TH | 112.0 1148 74
69.0 223,73 91.0 546.05 || 113.0 118742
70.0 233.7 92.0 564.99 114.0 1227,25
71.0 243.9 i 53.0 HBB_60D 115.0 1267 .58
72.0 254.6 94,0 610. 90 116,0 1369, 94
3.0 265,7 95,0 633,90 1170 1352,95
74,0 277.2 9.0 657,62 118.0 1397.18
75.0 2891 97.0 682,07 119.0 1442.63
76.0 301.4 | 98,0 707.27 || 120.0 1489, 14
77.0 stl | 99.0 733,24 | 1210 1536. 80
78.0 327.3 5 100.0 750,00 122.0 1586.04
79,0 3410 | 101.0 787.57
80.0 355. 1 I 102.0 815. 84
81,0 | 369.7 103, 0 845.12

Y

Weast: ¢Handbock of Chewmistry and Physicsd D-196, % 61 JR(1980—
1881 ).



63. XTENE

) H z i‘ i | 2
i \
_. i
0 37.90 | 50 5 69. 88
5 £5.90 ii 55 | 52.30
10 : 83,95 " 80 | 66.76
15 82,04 ; 35 65, 25
18 80.93 70 63.78,
20 80, 18 7 82.34
25 78.38 80 60.98
30 76.58 é 85 59,55
35 74.85 90 §8.20
38 73.83 | 95 56. 88
40 73.15 100 55.58
46 71,50
H
!

Weast: ¢Handbook of Chemistry and Physicsd E-61, F 58 & (1578—
1678,



64. BTl (BFRHIDE)

S Rt

§ | H*

8 {CH) CHCOO-,{C H, 3 N*

7 | OCH, NO: = (CH, ),NH ,CHOC H.COO-

6 L.i+, C H.CO0-,C, H,0HCOD -, ¢ H.ClCO0-.¢ H,CH CO0~,
CH,-CHCH,COO-,(CH,.CCHCOO-,(C.H. 3y N*, { CH, . NH*

5 | CHCLCOO-,CCLCOO { CH L NH  { CoHy ) NH,?

4 : Na*.CdCl*,C10,~,10," ,HCO, , H, PO, ,H80G, , H, AsD,~,
Co(NH, 1,/ KO.y,» . CH,CO0,CH,CICO0- ¢ CH, N,
{C,H,,NH,* .\ NH,CH,COO~, "NH,CH,COOH . (CH, ), N+,
CH,NH.*

3 | OH-,F~,CNS-,CNO-,H5-,Cl10,-,C10,~, B0, .10, . M O, K*,
Ci-, B~ 1" .CN-,NO.~ \NO, ,Rb~.Cs+*,NH," . T, Ag*,
HCOO- .M, (citrate) . CHNH,*,.(CH,,NH,*

= i)

g Mg**,Be**

7 | {(CH.)(CO00),= (CH. ) CO0}, " (cango red)*

G Ca**.Cu**, 2o~ 5n*"Mn**.Fe*+ Ni*t,Co*+,

C H,  COO),~, HLC(CH.CO0),~, ( CH,CH,CCO),~

5 1 Sr*+,Ba**,Ra**,Cd**,Hg*,5%.5.0,~, WO~ Ph**,CO,"s
50," , Mo~ Co( NH, ),CLl**, Fe{ CN),NO~ , H,C(CO0},",
{CH,COCY,~, (CHOHCOO),~,(CO0),~, H citrate )"

¢ | Hg,**.90,,5,0,.5,0, 80, ,CrO~  HPO,~, 50,7

= @

g Al Fe*s Cr*d, Setd Y+, Laﬂ,lnm_ceﬂipru JRd*, 5m e

6 | Cofethflenediamine),*?

§ | eitrate-?

4 | PO, Fe(CN),™, CriWNH,)},*", Co(NH,)s** Co(NH, },H.0"

—_— - 7
11 [ Th*%,Zn*+,Ce*s,Sn*
6 { Co(5,0,1{CN),4
B | Fe(CN)~
kil it
8 | Co(5,0,),(CN},*
i

SEBEr AL (100942, citrate—iTRRIR, conge red-_ﬂ[*ﬂ‘., eth ple=

nediamine—, _B%,

— 255 =



HRBR, £k B=0.328 2, ®FHM;

I BTRE, I=33C2% & BTAMSE BHR (0o,

James N, Butler: <lonic Equilibrinm$ 4?1-—61-?2ﬁ (1964),

-}
65. JKBAPHBTFEEEN (25°C)
¥ O RO

i 0.001 0.0025 | 0.005 . 0.01 ‘ 0.025 ‘ 0.05 [ 0.1

— Hr
9 0.967 0.850 0.933 5.914 . 0.88 | 0.86 | 0.83
& 0.968 0.594% 0.931 b.912 0.88 0.85 0,82
7 0.965 0.948 0.4930 b.909 0.875 0.845 | 0.81
6 0.965 0.948 .929 o, 907 0.87 0.835 | 0.80
5 0.584 0.947 0.928 0.904 0.865 0.83 .79
4 4,854 0.947 0.927 0.901 0.855 0.815 | 0.77
3 | 0.984 0.945 0.925 : 0.899 0.85 0.BO5 | 0.755

- #r
8 0.872 0.813 0.755 0.8% 0.595 ! 0.52 .45
7 0.872 0.812 0.753 ; 0,685 : 0.58 ! 0.50 | 0,425
6 0.870 0.809 0.749 0.875 0.57 . D.485 0_405
5 0.368 0.805 0.744 .67 0.555 i 0.465 . 0.38
4 0.867 f.%503 0.740 ¢.660 0.545 | 0.445 ; 0,355

= fr
9 0,738 0.632 0.54 0.445 0,325 ﬂ.2451 0.18
& 0,731 0,620 0,52 0.415 0.28 0.195 | 0.13
5 0,728 0,615 0.51 0.405 0,27 .18 0,115
4 0,725 0,612 5.505 0,395 0,25 0.18 &, 055

Y i
11 0,588 0,455 0.35 0,255 0.155 0.10 0,065
6 0,575 .43 0,315 9.21 0.105 0.055 { 0.027

0,57 0,425 .31 0.20 n.10 0,048 | 0.021
RPFTPIEIEA Debye-Hackel 243
vi
F. - R T S —

: eim0.5002(— s



66. Bf. . BRMNFERRY (25°C)
GREERD, BR)
N | "
Egg\ g.11 0.2 0.3 | 0.4 0.5 0.6| 0.7| 0.8 0.9] L0
;) i . i | |
B O ' |
B : |
R
AgNQ, 5,734 .!u.ss? 0_606 0567 :0.536 10.509 0. 485 0. 484 [D.446 10428
AlCl 0.337 |0.305 lp. 302 0.313 [0.331 '0.356 [0.388 (0,428 0.479 (0,539
A1,(50,),0.0350/0.0225l0_g1760.01530.0143/0. D140/0. 014210, 0149i0. 0159)0.0175
CdSO,  |0.150 jt.102 [0.0gz (0.069 [0.061 [@.055 .0.050 [0.046 [0,043 (0,042
Crll, 0.331 (0,298 o 294 |0.300 [0.314 '0.335 |0.362 [0.397 [0.436 [0.481
Cr{NQ;), "n.m 0283 10 279 :ﬂ.EEI iu.zsu 0304 0.322 0.344 (0.371 0.401
Cr(50); (0. 04580, 0300 r}_ﬂgaa{'{?.ﬂzﬂ?iﬁ.ﬂlﬂﬁlﬂ.ﬂlﬂz u.ulalr:-.mas!u.uiﬂ.m.azua
CsBr 0.754 |0.694 |p.g54 0.626 '0.603 '0.586 [0.571 0558 10.547 '0.538
CsCl 0.756 (0,694 !{LE5E '0. 628 |0.606 [0.589 '0.575 [0.563 [0.553 0.544
Csl 8.754 0,692 lg a5 0,621 |0.599 l0.581 |0.567 |0.554 10.542 |[0.533
CsNO; 0,733 [0.655 |o.s02 0.561 '0.528 0.501 '0.478 (0. 458 [0.439 0. 422
CsAc 0.739 (0.771 o 741 |0.759 [0.762 (0.768 10,776 [0.783 {0,792 |0.802
CuS0, 0.150 0,104 |0, 083 10,071 |0.062 [0.056 [0.052 lur.-:ms 0.045 10.043
HBr 0.805 0.782 |0, 777 (0.78% 0.789 0,801 10.815 (0,832 |0.850 [0.871
HCl ¢.796 10.767 [0.756 [0.755 [0.757 0.763 [0.772 |0.783 [0.785 lo. 309
HCIO,  |0.803 |0.778 lg. 788 j0. 766 0.769 [0.776 0,785 0.795 |0.808 |0.823
HI 0.818 |0.807 (0,817 [0.823 |0.820 :0.850 |0.383 |9, 008 10.935 |0,963
HNO, 0.791 [0.754 |0.735 0.725 [0.720 [0.717 |0.717 lo.718 [0.721 Jo.724
KBr 0.772 |0.722 '0.693 ,0.673 .0.657 0.646 :0.636 0,629 [0.622 [0.617
KC] 0,770 :0.718 |0.68% |0.666 |0.649 '0.837 [0.626 [0.618 10.61C 0,604
KCNS J0-769 10,716 10 685 0,663 0.646 [0.633 lu.aza ¥,614 0,606 10,599
KF 0,775 {0.727 |0.700 {0,682 [0.670 [0.66] (0. 854 lo. 650 |o. 646 10,645
KI 0.77B |0.733 |0.707 [0.689 |0.676 [0.667 0,660 |0.654 |0.649 [0.645
KNG, lu.faﬂ ©.663 10.614 10576 |0.545 0.519 [0.496 (0,476 (0.459 [0.443
KAc FU,?EIE Iu.rﬁa 0.754 {0,750 |0.751 [0.754 |D.759 |0.766 0.774 |0.783

v T0T] -



|

x| | T
S 0.1y 0.2| 6.3, c.a| 0.5] 0.6 07| 0.81 091 1.0

® sﬁ | | ]
ﬂm Y | | | -, i |
KOH- 0.708 |ﬂ.?ﬁﬂ 0,742 Eu.m 0,732 (0,733 [0.736 quz .!c:-.m 0, 756
LiBe n.796 0.766 0.756 10,752 [0.753 (0.758 (0.767 |0.777 |0.789 0.803
LicCl 0.790 0. 757 fu.m 0,740 [0.739 |0.743 [0,748 0.755 '0.764 0. 774
LiC10, Ib.s12 [0.794 [0.792 [0.798 [0.808 [0.820 '0.834 [0.852 0860 0,887
Lil o 815 |0.802 [0.804 [0.813 |o.824 |o.8a8 [0.852 |0.87¢ |0.888 l0.910
LiNO, ¢.¥88 |0.752 (0,736 [0.728 10,726 \ﬂ.ﬁ? 0,729 (0,783 [0.737 (0,743
LiAc 0,784 [0.742 [0.721 [0.709 [0.700 l0.691 [0.689 [0.688 |0.638 |0.689
MgSO, |0.150 |p.108 [0,088 (0,076 10,068 [0.062 |0.057 {0,054 [0.051 [0.048
MoSO, lo.150 |0.106 [0.085 [0.073 (0,064 [0.058 0,053 [0.049 0,046 [0.044
NaBr a.782 |0.741 0.719 [0.704 'n.ﬁa? 0,692 (0.689 |0.687 10,687 0.687
NaCl 0.778 l0.735 0.710 |0.693 [0.681 [0.673 'E.EE? 0.662 3,659 [D.657
NaCl0O, 10,775 |o.729 [0.701 0,683 |0.668 0,656 10.648 0,641 [0.635 |0.629
NaCNS  '0.787 [0.750 (0,731 10.720 [0.715 [0.712 |u.m 0.710 j0.711 (0.712
NaF iujss 0.716 {0.676 ‘n.ss: 0.632 |0.616 [0.608 [0.592 lo.582 |0.578
NaH.Po, [0.744 [0.675 [0.629 [0.593 [0.563 (0.539 |0.517 [0.409 |0, 483 (0. 468
Nal 0,787 10.751 |[0.785 (0,727 0,723 0,723 (0.724 0,727 10,731 {0.736
NaNQ, 5.762 (0,703 [D.B6B |0.B38 0,817 (0,599 0,583 |0.570 (0,558 0.548
NaAc 0.701 (0.757 [0.7T44 [0.737 18.785 |0.736 (0,740 0,745 |0.752 0757
NaQH 0.766 (0,727 |D.708 10,697 |0.690 |0.685 {0.681 10.679 [0.678 |0.678
NiSQ, 0.150 [0.105 [0.084 10,071 {0,063 (0,056 i0.052 [0.047 |0.044 [0.042
RuBr 0.763 |0.706 [0.673 [0.650 [0.632 |0.617 (0.605 |0,595 |0.586 10,578
RbCl 6,764 [0.709 |0.675 0.652 [0.634 (0,620 !0.608 0,599 0,590 '0_583
R bl 0,762 |0.705 6,671 [0.647 (0,629 |0.614 |0.602 {0.591 (0,583 |0.575
RbNO, [0.734 0.658 {0.606 0,565 (0,534 0,508 {0,485 I, 465 |0.446 [0.430
RbAc  [0.796 [0.767 [0.756 10,753 [0.755 [0.759 0,766 0.773 |0, 782 [0.792
TINQ, 0.702 10,808 {0,545 [0.500 | ... | .coi | veee [ hune T unn | vun
ZaSO,  i0.150 0,104 [0.083 (0,071 0,063 [D.D57 [0.052 |n.u»:a 0,046 (0,043

Weast; ¢Handbook of Chemistry and Physicsd D-169,. F6ifR (1980—
1841).
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FrRME SR b R R BT R

(1)0.05M ER=FWMER, HKRESILICTHRFI~5/
B BB = M MLKH,(C.0,).-2H.0]12.71%, HTFHRELR, %
FRBADHERE L.

(2)25CHMEAREETE. €8 ORMEPRAEEL
it By S A (KHC, H OO MK (£205/70)  BESHE
2545C, FIZURZ 20~30 b4, HREWE FHISRRENE
W45 R

(3)0.05M E_FRAFBIHFR. HWE 11545C THTF
2~3/NRHRIARE T REH (KHC,H,0)10.21 |, BTHEE
X, EEERBPHEE 1T,

(4)0.026 MBI — |MA MO O MBRE-HEBABE, &
FIFPAELLS L5 CTE T2~/ BB E 41 (Na,HPO,)3.55
RHHR SN (KH.PO,) 3. 405, BTEEK AFER
WEBE 17,

(5)0.008695M BEER — S 4pF0 0. 03043M Bk S T HIB L
W HRBAENS L5 CTHEF2~3/ R — A #(KH,PO,)
1179 RABMREZH (Na,HPO,) 4.30 %, FTFEWK, &5
BHPHBEE LS,

(6)0.01M BB, HEER (Na,B,0, 10H,0)3.81%
[ FiEd], BTFRELA EFBERTRESLIR,

(7 )25CHIMBEIMBEIER. EREEIRREZBEEE
chg A ARk F AT B R & K45 [Ca(OH), 1 ¥ & (% 65~10
R/, BEEHEL5CT, BIZR 20~30 44, BxA
b 2 R A A . -

BEER (ABMARNS) WEERZEMHEPEHE
T, ATHLEEAREPEERES, THATERO.95%/7),

HEZMER B RE 2~3 1A, ﬁﬁuzﬂﬁﬁ‘?ﬁ'ﬁi 2

ﬁﬁ%ﬂ%ﬁ m%%ﬁﬁm
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L

69, WHRE-2%HN (Clark-Lubs) BpBE (20°C)
BTRIAEN_HEEES, M3 200ml, BREAHEE pH 4
B MR,

XCl | HCl | KHCHO, NaOH | KH,PO, | H.BO,
PE (ml) (ml} (ml) {mi) (ml) (ml)
1.0 | 25.00 48.50 - — —- —
5.3 ] 24,00 75.10 — - - -
1.4| 52,60 4740 - — - -
1.6 | 70.06 28,90 — f — — —
1.4 81,14 18.96 - - — _
2.0 | 88.10 11,90 - _ — —
2.2 92.48 7.52 - - — —
2.4 — 39,60 50. 00 - - —
2.6 — 33,00 5000 —_ -— -
2.8 — 28,50 O 0 — — —
8.0 - 20. 40 50,00 - —_ -
3.2 —_ 14,80 50,00 — - -—
3.4 —_ §.95 50.00 —_— - —
3.6 — 6.00 50. 00 -~ — -
5.8] - 2,65 50.00 — —- —
4.0 -— - £0.00 | 0.40 - -
.3 - - 50.00 3.65 - —
FIY — - 5000 7.35 - —
T R - 5000 12.60 - -
€8] - - 5000 17.50 - -
5.0 —_ — 50.00 23.865 — _
5.2 — - 50.00 28.75 - -
5 ¢] - ] — 5D, 00 35.25 — —_—




H

.| KCi HCI KHC,H.0, NaOH KH.FPO, H,BO,‘
i3 (ml) {ml) {ml)  {mD (mi} {ml)
5.6] — - 50.00 39,70 — —
6.7] = — — —_— 8.55 50.00 —
6.4 o= — - 12,60 50,00 -
-E.ﬁr - — - 17.74 50.00 —
5.8 ~— _ - 23.60 50,00 —
7.0 — em - 29, 54 50.00 -—
7.2 — - — 34,80 50, 00 —
7.4] =— — - 39, 3¢ 50.00 ——
T.6] ~— — — 42.74 50,00 —
8.2 ~— - - 5.90 — 50,00
5.4 — - ] — B.55 - ' §0.00
8.6 =— e | - 12.00 — 50.00
8.8, =— - - 16. 40 —_ 50,00
9.0 — - - 21.40 - 50.00
§.21 — | -— — 26.70 - 60.00
947 -, { - ( - b 32,00 - 50.00
9.6 = | - - 36.85 - 50.00
o8| — | - . — 40,80 - 50.00
10,0 = | - Ir -_ 43.50 - 50,00

; !
B, 0.2M KCl, 14.912 & KCl/F%

0.2M AP FIRSE 4. 40.836 & KHC,H,O,/5+
0.2M BB S, 27.232 % KH,PO, /3t

0.2M BIER. 12.4057% H,BO,+14.912 % KCI/Ft
0.2M NaOH (% [E3:Na.CO,)

0.2M HCI

- 263 —



70. @MB-FTH{E (Britton-Robinson) HhRE

100 BASHELE (M. 2. B8 mEHN
0.04M) o, MXNF PIEEHEBA 0.2MNaOH, BigMEpHE
OB M.

NaOH Na(OH

pH pH :
(mi) . {ml)
1.81 0.0 6.80 5.0
1.89 | 2.5 | 7.00 52.5
1.98 5.0 7.24 §5.0
2,08 7.5 | 7.5¢ 57.5
2.21 10.0 | 7.96 §0.0
2.36 | 12.5 1 3,36 §2.5
2. 56 i 15.0 8.69 65.0
2.87 | 17.5 f 8.95 67.5
3.20 20.0 E 9.15 70,0
3.78 22.5 ; 5,37 72.5
4.10 25.0 : 5.62 75.0
4.35 27.5 E 9.91 7.5
£.56 36.90 ! 10.38 0.0
$.78 32.5 ; 10,88 82.5
5.02 35.9 | 1120 i 85.9
5.33 37.5 F 11. 40 \ 87.5
5,72 40.0 i 11.58 90.0
6.09 42.5 ‘ 11.70 | 92.5
637 45.0 11.82 05.0
5.59 47.5 l 11.92 97.5
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1. ZB-ZBRHBRFADBH

lo.2M NaAc|0.2M HAc .2M NaAc |0.2M HAc
{ml) (ml) (mly {ml)
[ ' -
3.6 1.5 13.5 4.8 12.0 8.0
8.3 2.4 176 | 5.0 14.1 5.9
4.0 3.6 16, 4 §.2 15.8 4.2
4.2 5.3 14.7 5.4 17.1 2.9
4.4 7.4 12. 6 5.6 18,1 1.9
4.6 9.8 10.2
72, $-M&LS NN
| |
0.2M NH, l0.2MNH.Cl| 020 NH, | 0.2MNE,C]

pH L pH

(mD) (ml) (ml) (zl)

|
8.0 1.1 189 | 9.2 10.0 10.0
8.2 1.7 13.3 8, 4 11.7 8.3
8.4 2.6 17.5 8.6 13.8 6.2
3.8 3.7 16,3 9.8 15.8 1.4
3.8 5.2 14.8 10.0 17.0 5.0
8.0 7.2 12.%
_d_




78, —fE, WAkBWMOpHE (ER)

i phH =" pH
Z AR 0,001 3.9 i B 0.IN 1.0
z. [l 0.01% 3.4 & B IN 0.1
Z B 0N 2.8 H.5 0.1y 4.1
Z B 1N 2.4 HCN 01N 5.1
I B B {f) 5.0 ¥ B 01N 2.4
¥ H B 00N 3.1 I a4 & O0.IN 2.2
W ® 0N 5,2 M g 0N 1.8
S ] () 3.7 OB 0N 1.5
TR 0N 2.9 R 0N 1.5
B B 01N 2.3 H,50, 0.01N 2.1
& B 0.0001N 4.0 H,50, 0.1 1.2
& ®B 0.001N 3.0 H,S0, 1N 0.3
b B 0.01N 2.0 BHER 0.1N 2.2

o pH R pH
NH, 0.01¢ 10.8 KOH 0. 1N 13.0
NH, 0.1N 11.1 KOH 1 14,0
NH, IN 11.6 KOH 50% 14.5
m & 01N 9,2 Na,CO, 0.1N 11.5
CaCO, (1) 9.4 NeHCO, 0. 1N 8.4
Ca(OH), (ta#n) 12.4 NaOH 0.001N 11,0
Na.HPO, 0.1N 0.0 NaOH 0.01N 1%.0
Fe{OH), (#) 9.5 NaCOH 0.1N 100
Mg¢OH), (M) 10.5 NaOH 1V 14.0
KCN 0.1N 1.0 BER®H 01N 126
KCH 0,01 ¥ 12.0 Na, PO, 0.IN 12,0

—




4. HARMRAANREZLR
=5
.. AR—BRBTKE
Di—z0 CRHBHEMIEE (FBREF 20 CHIAO
pD P20 CHIBEAEE EXMTOHAK
M{g-mol {D—BFH G R P B RN B ARE

Cle/ ) —BRBERTIEB R
#h KR

. o Do C M

A 20 0

D3 (e (g-mol/)
0,50 1.0007 1.0025 5.0 0.137
1.00 1.0031 1.004% 10.0 0.278
1.5%0 1.0056 1.0074 15.1 D.414
2.00 1.0081 1.0098 20.2 0.553
2.50 1.0105 1.0123 25.3 0.693
3.00 1.0130 1.0148 0.4 0.833
3.50 1.0154 1.0172 15,5 0.975
£.00 1.0179 1.0197 40.7 1.116
4.50 1.0204 1.0222 45.9 1.25%9
5.00 1.0228 1.0248 51.1 1.402
- §.50 1.025% - 1.0271 h6.4 1.546
§.00 1.0278 1.0296 61.7 1.691
6.50 ; 1.0302 1.0321 £7.0 1.836
7.00 1.0G327 1.0345 72.3 1,582
7.00 1.0852 1.0370 77.8 2.125
B.00 I.0377 1.0395 83.0 2.276
8.50 1.0401 1.0420 £8.4 2.424
9,00 1.0426 1.0445 92.8 2.573
9.50 1.0461 1.0469 99.3 2.722
10,00 1.G476 1.0494 104.8 2.872
= . - e “"‘H'__h\‘ T oy
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£ 20 ¢ M
: A% 20 20
D3 (g/1) (g-mol/1)

11.00 1.8526 1.0544 115.8 3.175 ’
12. 00 1.0576 1,0584 126.9 3.4B0
13.00 1.0828 1.0845 138.1 3.788
14.04 1.0876 1. 0655 145.5 4.088
%ﬁ.ﬂﬂ 1.0726 1.0745 16G.9 4,412
18. 00 1.0777 1.0794& 172.14 4.728
17.00 1.0828 1.0847 184.1 5.04T
18.00 1.4873 1.08598 185.8 5.369
12,00 1.0929 1.0549% 207.7 5.894
20.00 Y. 0980 1.1000 219.6 G.0z22
22.00 1.1083 1.1102 243.8 £ G268
24.040 1.1185 1.1205 268.4 7.361
26.00 1.1288 1.1308 293.5 B.047
28. 00 I1.1291 1.1441 318.9 B.745
i0.00 1.1452 1.1513 Ji4.8 9,454
32,00 1.1594 1.1614 371.4 1p.173
34,00 1.16%3 1.1714 5487.46 10,801
26. 40 1.1791 1.1812 424.5 11.619
38.900 1.1828 1.1847 451.7 12 383
40,00 1,31877 1.15%8% 479.1 13.137

R &
i
L A% " 2 ¢ Y |
r b1 2
Dy /D ¢g-mol/1)

0.50 1.0009 1.0027 B.Q 0.079
1.00 1.0037 1.0054 {0.0 0. 159
1.50 1.0064 1.0082 6.1 0,240
2,00 1.0091 1.0109 20.2 0.320
2.50 1.0119 1.0137 25.3 0.401

—268-



gt

P p C M

A% b? “ (g/1) (g-molf1)
3.00 1.0146 1.0164 30.4 0.483
3.50 1.0174 1.0192 35.8 0.565
4.00 1.0202 1.0220 40.8 0.648
4.50 1.0230 1.0248 46.0 0.730
5.00 ). 0257 1.0276 51.3 0.814
5.50 1.0286 1.0304 56,6 0.898
.00 2.0314 1.0332 61.9 0.982
6.50 4.0342 1.0360 67.2 1.067
7.00 1.0379 1.0385 72.8 1.152
7.50 1.039% 1.0417 78.0 1.238
8.00 1.0427 1.0446 83.4 1.324
8.50 1.0455 1.0475 88.9 1.410
§.00 1.0485 1.0504 94.4 1.497
9,50 1.0514 1.0533 99,5 1,543
19,00 1. 0543 1.0582 105. 4 1.673
11.00 1.0602 .0620 115.8 1.850
12.00 1. 6660 1.067% 127.9 2.030
13.00 1.0720 £.0739 13%. 4 2,211
14.00 1.0780 1.0799 150.% 2.395
15.00 1. 0840 1.0859 162.6 2.589
16.00 1.0901 I.0921 174.4 2,768
17.00 1.0863 1.6932 186. 4 2,057
18. 00 1.1028 1.1044 194, 4 3.149
19.00 1.1087 1.1107 210.7 3.343
20.00 1.1150 1.1170 223.0 3.538
22.00 1.1277 1.3297 248.1 3.9037
24.00 1.1406 1.1426 273.7 4.344
25,00 1.1536 1.1557 299.9 4.759
28.00 1.16638 1.1688 326.7 5.184
30,00 1.1801 1.1822 354.0 5.618
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'p b1 G M
A% D3y
o by _ (g/D (g-mol/1)
32.00 1.1934 1.1955 381.9 6. 060
34.00 1.2068 1.2050 410.3 6.511
35,00 1.2202 1.2224 433.3 6.970
38,00 1.2335 1.2357 468.7 7.438
40.00 1.2466 1.2489 498.7 7.913
B 51
A% “ p» ¢ "
0 0
D (2/1) (g-mol/1)
0.50 1.0016 1.0024 5.0 8.051
1.00 1.0049 1.0087 10.0 0.102
1.50 1.0033 1.8101 15.1 0 154
2,00 1.0116 1.0134 20.2 D.206
2.0 1.0150 1.0168 25.4 0.259
3.00 1.0133 1.0201 30. 6 0.311
3.50 1.0217 1.0235 35.8 0.365
4.00 1.0250 1.0269 41.0 0.418
4.50 1.0284 1.0302 46.3 0.473
5.00 1.0318 1.0336 51.6 0.526
6.50 1.0352 1.0370 56.9 0.580
6.00 1.0383 1.0404 6§2.3 0. 635
6.50 1.0419 1.0433 $7.7 0.691
7.80 1.0453 1.0472 73.2 0.746
7.50 1.0488 1.0506 78.7 G.802
8,00 1.0522 1.054] 34.2 0.858
8.50 1.0556 1.0575 9.7 0,915
9. 00 1.0551 1.0610 95.3 0.972
9.50 1.0626 1.06435 100.9 1.029
10.00 1.0661 1.0680 106.6 1.087
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A% “ D ¢ M
Dy » (&) (g-mol/1}
11.00 1.0731 1.0750 118.0 1.204
12.00 1.0802 1.0871 129.6 1.322
13.00 1.0874 1.0833 141.4 1.441
14.00 1.0947 1.0966 153.3 1.563
15.00 1.1020 1.1029 165.3 1.685
16.00 1.1094 1.1114 177.5 1.810
17.09 1.118% 1.118% 189.9 1.936
18.00 1.1245 1.1765 262.4 2.084
19.00 1.1321 1.1341 215.1 2.193
34,00 1.139% 1.1418 228.0 2,324
22.00 1.1554 1.1575 254.2 £.592
24.00 1.1714 1.1735 281.1 2, 366
26.00 1.1872 1.1893 308.7 3.147
28.00 1.2031 1.2052 335.9 3.435
30.00 1.2191 1.2213 365.7 3.729
32.00 12353 1.24%75 395.3 4.030
34.00 1.2518 1. 2540 425 6 4.33%
36.00 1. 2B8S 1.2707 456.7 4.655
38.00 1.2855 1.2878 488.5 4.981
40.00 1.3028 1.3051 521.1 6.313
- d2.00 1-3205 1.3229 554.6 5655
44.00 1.3388 1.3410 589.D 6.005
46.00 1.3570 1.3594 624.2 6. 365
42.00 1.3759 1.3783 BE0. 4 6.73¢
50.00 1.3932 1.3977 697.6 7.113
52.00 1.4149 1.4174 755.8 7.502
§4.00 1.4351 1.4377 775.9 7.901
56.00 1.4558 1.4584 815.3 B.312
58.00 1.4770 1, 4796 856 7 8.734
&80.00. 1.4587 1.5013 899.2 9,168
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" ¢ M

A% e D':g

) 4 {g/fl) {g-mol/1}
62.00 1.5200 1.5227 842. 1 9.508
64.00 1.5421 1.5448 £36.9 10.062
$6.00 1.5646 1.5674 1032.6 10,524
68,00 1.5874 1.5902 1079.4 11.003
70.00 1.6105 1.6134 1127.4 11. 495
72.00 1.6338 1.5357 1176.3 11.993
74.00 1.6574 1.6633 1226.5 12.505
76.00 1.6310 1.6840 1277.6 13.026
78.00 1.7043 1.7073 13294 13.554
20.00 1.7272 1.7303 1381.8 14.088
82.00 1.7491 1.7532 1434.3 14.624
84. 00 1.7693 1.7724 14862 13.153
86.00 1.7372 1.79014 1537.0 15.871
£8.00 1.8022 1.5034 1585.9 16 169
20,00 1.8144 1.8176 1633.0 16658
92.05 1.8240 1.8272 1678. 1 17.110
94.00 1.8312 1.8344 1721.3 17.530
96. 00 1.8355 1.838% 1762.1 17. 566
98.00 1.8361 1.8394 1799.4 18.346
100, 00 1.8305 1.8337 1830.5 18.663
Z K&
D C M
-‘4% I Dig
¢ (g/1) (g-mol/l)

0. 00 0.9982 1. 0000 0.0 0. 000

0.50 0.998% 1.0007 5.0 0.0%3

1.00 0.9996 1.0014 10,90 0. 166

1.50 1.0003 1.0021 15,10 0.250

2.00 1.0011 1.0028 20.0 0.333




£

P Dt C M
A% Dé’" “ (&l (g-mol{1)
2.50 1.0018 1.6035 25.0 . 417
8,00 1.0025 1.0042 80.1 0.501
2,50 1,0031 1.004% 35.1 0.585
4.00 1.0038 1.0056 40.2 0.669
4.50 1.0045 1.0063 45.2 0.753
5.00 1.0052 1.0076 50.3 G.837
5.50 1.0059 1.0077 55.3 .92
€.00 1.0066 1.0084 0.4 1.006
6,50 1.0073 1.009] 65.5 1,090
7.00 1.0080 1.0098 70.8 1.175
7.50 1.0087 1-0105 15.7 1.260
8.00 1.0093 1.0111 80.7 1.345
8.50 1.0100 1.0118 85.9 1.430
9.00 1.0107 1.0125 91.0 1.515
.50 1.0114 1.6132 86,1 1.600
10,00 1.0121 1.0138 101.2 1.685
11.00 1.0134 1.9152 111.5 1.856
12. 00 1.0147 1.0165 121. % 2,028
13. 09 1.016t 1.0178 132.1 2.200
14.00 1.0174 1.0192 142.4 2.372
15.00 1.0187 1.0205 152.8 2.545
16.00 1.0200 1.0218 163.2 2.718
17.80 1.6213 1.0231 173.8 2,391
18.00 1.0225 1.0243 184.1 3.085
19,00 1.0238 1.0256 194.5 3.239
20.00 1.0250 1.028% 205.0 3 414
22.00 1.0275 1.0293 226.1 3.764
24.00 1.0299 1,0318 247.2 4.116
26.00 1.0323 1.0341 Z6R. 4 4.470
28.00 1.0346 1.0365 289.7 4.824
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o o A M
A% Dy ® (et (g-mol/l)
3G.460 1.036% 1.0388 311.1 5.180
32.00 1.039F 1.0410 $32.5 6.537
34,00 1.0413 1.0431 854.0 5.89§
36.00 1.0434 1.0452 375.6 §.255
38.00 1.0454 1.0473 397.3 6.615
40.00 1.0474 1.0442 419.0 6.877
42.00 1.0493 1.051! 440.7 7.339
44. 030 1.0510 1.652% 462.5 7.701
46. 00 1.0528 1.0047 481.3 &, 085
48.00Q 1.0G45 1.0564 U6, 2 B 429
H0.00 1.0582 1.058) 528.1 B.784
62.00 1.0577 1.0586 550.0 9,155
54.00 1.0592 1.0611 572.0 9.525
56.00 1.0605 1.0624 583.9 9. 890
58.00 1.0618 1.06386 6i5.8 10.258
60.00 1.062% 1.0618 637.7 10.620
62.00 1.0640 1.065% 659.7 10.985
54.00 1.0650 1.0688 G81.6 11.350
66.0G 1.0658 1.G6TR 703.5 11.715
B&. 0D 1. 0668 1.0827 725.4 12 088
T4, 00 1.0673 1.069z 7d7. 1 12.441
2.00 1. 0678 1. bEdh 768.7 12,800
74.00 1.0878 1.0657 790.2 13.158
T6.00 i-0G%G 1.0698 £11.7 13.618
78.00 1.0681 1.0700 §33.1 13.856
20,00 1.0680 1.0699 k544 14.227
82,40 1.0677 1.0638 B75.5 14.579
84.00 1,0673 1.0692 896.5 14.928
5G.00 1.0666 1.0685 817.3 15.275
Eﬁ,ﬂp 1.0658 I.0677 937.5 15.618
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p , ¢ M
A% ° D3
Rib (ail) (g-mol/1}
80.00 1.0644 1.0663 35x.0 15.953
82.00 1.0629 1.0648 ar7. 9 15.284
94.00 1.0606 '}.0625 597. 0 156.802
56.00 1.0578 1.0597 1015.5 16.913
9%.00 1.0538 1.0557 1332.7 17.198
160. 00 1.0477 1.0496 1047.7 17.448
-2
o . C M
-"!” Dzn D:u
4 (z/1) {(g-mol/1)
.50 1.0010 1.0028 5.0 0.05]
1.00 1.0038 §.00586 10.0 0.102
1.50 1.0065 1.0683 15.1 0.154
2.00 1.0082 1.011 20.2 0.208
2,50 1.0119 1.0137 25.3 0.258
3.00 1.0148 i.0164 30.4 8.311
3.50 I[.01I73 J1.0151 35.8 3.363
4.00 1.0200 1.021% 40. 8 0.414
4.50 1.0227 1.0245 45.0 0.470
5.00 1.0254 1.0272 5l1.3 0.523
5.50 1.¢281 i.0299 56.5 0.87Y
F.ﬂﬂ 1.0309 1.0327 §1.9 0.831
.50 1.6336 1.6354 67.2 0.558
7.00 1.0353 1.0381 72.5 D.740
7.30 1.3301 1.040%9 77.9 &.798
B.00 1.0413 1.0437 23.3 0.850
8.50 1.C4d6 1.0465 ER. K 0.908
9.00 1.0474 1.0493 94.3 {0.062
8.50 1.0503 1.0521 09.% 1.018
10,00 1.0531 1.0550 145.3 1.475
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C - M
P -*I_J'l.u- Con _} -
A R T
' * {g/b) (g-molf1)
11.00 d 1.058% s 1.0607 116.5 1.18% V4
12.00 1.0847 ) 1.3865 127.8 1.304
13.00 1.0705 1.0724 139.2 I.430
14.00 1.0765 1.0784 150.7 1.518
15.00 1.0825 l1.0844 -162. 9 1.657
16,00 1,0885 1.0805 174.2 1.777
17,940 1.0947 1.0866 138.1 1.809
18.00 1.1909 1.1028 138.2 2.022
1%4.00 3.1071 1.1091 214. 4 2,145
20.00 1.1135 1.1154 222.7 2,272
22.00 1.1263 1.1283 247.8 2.528
24.40 1.13%5 1.1415 273.5 2.7490
26.00 1.1524 1.15482 2348.7 3.059
28.00 1.1665 1.1685 i26.48 3.333
30.00 1.1804 1.1325 33d. 1 3.613
32.00 1.1345 1.1964 i82.2 3.900
34.00 1.2085 1.2111 411.0 4.154
36.00 1.2238 1.2257 440.3 4. 495
38.00 1.2385 1.2407 d73.56 4.202
40.00 1.2536 1.2558 501.4 5.117
& i
P C M
A% ) ng
L (g/l) {g-molf1)

0.50 0.9873 ¢.9991 5.0 0.108
1.00 0,5963 0.9981 6.0 6.216
1.50 0.8954 0.9972 14.9 0.324
2.00 0.%9945 0.9962 19.9 0.432
2.50 0.9935 ¢.9953 24.8 0.539
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% . 2 ¢ M
4 by i {gly . {g-mol/i)
3.00 0.9927 0.9545 29.8 0.648
3.50 0.9318 0,99326 34.7 0.754
4.00 0.494910 0.5927 39.8 0.860
4.50 0.%302 0.9919 44.6 0.967
5. 00 0.9893 D.8971 49.5 1.074
5.50 {.9885 0.9803 54. 4 1.180
.00 0.9873% 0. 9895 9.3 }.286
§.50 0.9870 0.9887 £4.2 1.993
7.60 0.9862 0. 9880 69.0 1.498
7.50 .9855 0.9872 73.9 1.604
8.00 0,9847 . 0.9865 78.8 1.710
8.50 $.9840 - 0.9857 £3.6 1.816
9.00 0.9833 $.9830 88.5 1:921
9.50 0.9828 0.9843 93.3 2.026
18.00 $.9819 : §.9836 $8.2 2:131
11.06 09805 0.9822 107.9 2.341
12.00 0.9792 £.9809 117.5 2.550
13.00 0.9778 0.9796 121.1 2.759
i4.06 D.9765 0.9782 136.7 2.967
15.00 0.9752 0.976% 146.3. 8.175
16,00 0.573% f.9756 155.8 3.982
17.00 0.9726 0.9743 165.3 3.529
15.00 0.9713 0.9730 174.8 3.795
18.00 0.9700 0.9717 184.3 4.600

20.00 0.9687 0.9704 193.7 4.208
22.00 0.9660 0.9677 212.5 4.613
24. 00 {.9632 0.9649 231.2 5.018
26. 00 0.9602 0.9619 249.7 5.419
28.00 0.9571 D.9588 268.0 5.817
30.80 0.9539 0.9556 2%6.2 6.211
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A% D D
12.00 {1.49501 0.9521
34.00 fi 94R% 0 9485
36.00 0,943 8.9447
13.00 0.93492 0.9404
40.00 #.8332 0.9368
42.00 fh.u3n G.9328
44.00 0 9269 0.8288
£6. 00 0.9227 ¢.9243
48.00 5183 0.914%
50.00 f1.9139 0.3755
52.00 0.90953 g.3111
54,00 0.8049 0.90865
56.00 0,8044 0.9420
58.00 0.8958 0.8974
€0. 80 0.8911 - 0.B927
£2.00 0.8265 4 "Bges
£4.00 b.3818 - 0.8833
§6.00 0.8771 0.8786
£8.00 D.8724 0.8739
74.00 £.8678 0.26%2
72.00 O 8629 0.8644
74.00 0.8581 0.8596
76.00 3.8533 0,.8549
74.00 0. 8485 0.8500
£¢.00 0.%436 0.8451
£2.00 0.8387 0. 8401
Eq4.00 0.8335 G.8350
£6.00 0.85284 {.5299
£8.00 0.8232 ¢.8247
90. 00 0.%180 0.8194

C

vefl)

—r— e ——— i ———— ] ——

549,
564.
TR,
533,
647 .

621.
635,
§43.
661 .
£74.

68T.
700,
712.
724,
736.

I A 4 r 0%
DO ke 20 b= e W T B e

W e

W kK WO L o

L L I - I B — I -

L0 T R

M

(g-moifl)

§.RG1
¢.958
7.369
7.747
£.120
8.118
§.832
9.213
9.5068%
9.413

10.263
10.607
1G.944
11.277
11.606

11.934
12.250
12.563
12,876
13.183

13.486
13.784
14.677
14.368
14.650

14.927
1£.198
15.464
15.725
15.97%

Jra—
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fr C M
A% ngli Dg:;
) (gH) (g-mol/f1)
B2, o i, 3125 0.8140 TAT. S 16.228
94 30 #.8670 g ROR{ 7586 18. 466
PE N4 B.&013 0,807 769.° 16 447
98.¢0 0. 74924 $.7563 ¥78.5 15.920
100,00 0.7893 0.7907 789.3 17.138
r ® W
P o - C M
y 1 -
1 (g/1 {g-mol1)
0.50 1,0039 1.0057 5.0 0.125
1.00 10095 1.011% 10,1 0,259
1.560 1.0141 1.0169 15.2 0.3181
2.00 1. 0207 1.0225 20.4 0.6140
2.50 1.0262 1.0281 25 .7 0.641
3,00 1.0318 1.0336 31,0 D.774
8.5 1.0373 1.03801 26.3 n.907
4.00 1.0428 1.0448 it.7 1.043
4.50 1.0483 1.0502 47.2 1.179
5_00 1.0538 1.0557 52,7 1.317
5.50 1,052 1.0812 58.% 1.458
.00 1.0648 1. 0667 3.9 1.597
.50 1.0703 1.0722 65,6 1.739
7.00 1.0758 1.0777 75.3 1.882
7.50 1.0813 1.0233 g1.1 2.027
8.60 1.0869 1.0838 86.9 2.173
£.50 1,002 1.0943 92.9 2.371
9.00 1.097% 1.0998 98 .8 2.470
9.40 1.1034 1.1054a 104 2 2.620
10.00 1.1089 1.1i09 i10.9 2.772
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o " { M
A% 0,
B zu {g/1} {g-mpol/1}
11.09 1.1195 F.1219 123.2 3.407%
12.00 1.13019 I1.1329 135.7 3.3592
13.00 1.1419 F.1440 148.5 3.710
14.00 1.1538 1.1550 161.4 4. 034
15.00 1.16840 I.1661 174.8 4364
16.00 1.1751 1.1771 188.0 4.699
17.00 1.15881 1.1382 201.6 5,040
18.00 1.1871 1.1593 215.5 b.3E6
19. 00 1.2082 1.2103 229.86 b.737
20.00 1.2192 1.2214 243 .8 6.004
22.00 I.2412 P.2434 273.1 £.825
24.00 1.2631 1.2653 303.1 7.578
26.40 1.2848 L. 2871 334.0 8.349
28.00 1.3064 1.308Y 365.8 §,.142
30.00 1.3277 1.3201 593.2 9.958
32.00 1.3488 1.3512 {31.6 10.788
34.00 I.3697 1.3721 465.7 11.63%
36,00 1.3901 1.3925 500.5 12,008
38.00 1.4102 1.4127 B35.9 13.354
40.00 1.424949 1.4324 571.9 i4.2495
T XK & &
D A C M
‘I" o I}in
' {gfl) {g-mol/l)
0._50 1.0025 i.0043 5.0 d.049
1.00 E.DDEE 1.0026 ID.1 4.179
1.50 1.0111 1.01258 15.2 0.27¢
2.00 1.0158 1.0172 20.3 0,362
2.50 1.0193 1.0216 25.5 0. 454
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y p pio c M
o L “ (/1 (g-mol/1)
3.00 1.0242 1.0260 30.7 0.548
3.50 1.0286 1.0204 36.0 0.642
4.00 1.0330 1.0348 41.3 0.736
4,50 1.0374 1.0393 46.7 0.832
5,00 1.0419 1.0437 52.1 0.928
5.50 1.0464 1.0482 57.6 1.026
6.00 1.0509 1.0527 63.1 1.124
6.50 1.0554 1.0572 68. & 1.223
7.00 1.0599 I.0618 74.2 1.322
7.50 1.0644 1.0663 75.3 1.423
g.00 1.0690 1.0708 85.5 1.524
g.50 1.0736 1.0755 91.3 1.626
.00 1.078] 1.0801 97.0 1.729
9.50 1.0827 1.0847 102.9 1.833
10.00 1.0873 1.0893 108.7 1.938
11.00 1.0366 1.0985 120.6 2.150 °
12,00 1.1659 1.1079 132.7 2.365
13.00 1.1153 1.1172 145.0 2.584
14.00 1.1246 1.1266 157.5 2.808
15.00 1.1841 i.1361 170.} 3.032
16.00 1.1435 1.1456 183.0 8. 261
17.00 1.1531 1.1551 196.0 3.493
18.00 1.1626 1.1647 209.3 3.730
19.00 1,1722 1.1743 222.7 3.869
2(. 00 1.1818 1.1839 236, 4 4.212
22.00 1.2014 1.2085 264.3 4.719
24.00 1.2210 1.2231 293 .0 5.223
26.00 1.2408 1.2430 322.8 5.750
28.00 1.2609 1.2632 353.1 §.292
30,00 1.2813 1.2836 384.4 8.851




&

P m C M
A% D3
be (/D (g-mol/D
32.00 1.3020 1.3043 416 .6 7.425
34.00 1.3230 1.3254 449.8 8.017
36.00 1.3444 1.3468 484.0 8.626
38.00 1.8¢81 1.3685 51%.1 §_252
40.00 1.3881 1.3908 555.2 9,896
42.00 1.4104 1.4129 592, 4 10.558
44.00 1.4331 1. 4356 £30.6 11.231%
46.00 1.4560 1.4586 669.8 11.936
48.00 1.4781 1.4817 710.0 " 12.653
50.00 1.5024 1.5050 751.2 13.348
x
NH, NH,0OH p o M
Dzn D:: {NHs}

% % 4 {g/l) {g-mal/l}
0.50 1.03 0,9960 0.9978 5.0 0.232
1.00 2.08 0,9938 0.9956 5.9 0.584
1.50 3.09 0.9917 .0934 14.9 5,873
2.00 4,12 0.9835 §.9913 19.8 1.162
2.5 5.15 0.0874 0.9891 #4.7 1. 449
3.00 .17 0.9853 0.,9870 29.5 1.738
3.50 7.20 .9832 0.9849 34,4 2.021
£.00 £.23 0.9811 0. 9828 30,2 2.304
4.50 9,26 0.9795 0. 9808 44.1 2.587
5.00 10.29 0.9770 0.9787 43.8 2.85%
5.50 11.32 0. 9750 0.9767 53.5 3.149
6.00 12.35 0.5780 0.9747 58, 4 3,428
6.50 13.38 0.9716 0.9727 63.1 3.706
7.60 14. 41 0.9630 0.5707 67.8 3.983
7.50 15.44 0.9671 0.9688 72 5 4,259

= B2 -



53

NH.,  NH.OH " C M
oo D (NH,)

% % ' (g/1) {g~-molfl)
8,00 16. 47 0.9651 0.9668 77.2 4.534
B.50 17.4%9 0.9632 0.9649 Bl1.9 4. 807
.00 18.32 0.9613 0.9630 BE_5 §.0R0
8,50 19.55 0.9594 0.9811 1.1 5.352

10.00 20.58 0. 9575 0.9592 5. 8 5.623
11,00 22.64 60,9538 0.9555 104.9 6.161
12.00 24.70 ¢.9502 0.9519 114.0 6.683
13.00 26 76 0.9466 0.9483 123.1 7.226
14.00 2581 ¢.9431 0.9447 132.0 7.763
15.00 30.87 0.939%4 {.9412 140.9 8.278
16.00 32.93 0.9361 0.9378 149.8 8.795
17.G0 34,499 0.9327 0.9344 158.6 . 9.3n
18.00 87.05 0.9294 0.9310 167.3 5.823
19.00 39.10 0.9261 0.9377 176.0 10.332
20,00 41.16 f.9228 0.9245 124. 5 1¢.838
22.048 45. 2% 09164 0.9i81 201. 6 11.3339
24.006 49, 40 0.9102 0.911% 218.4 12.8227
26.00 53.51 0.9040 8.9058 235.0 i3.802
28.00 57.63 0.8980 0.8995 251. 4 14.764
30.00 61.74 0.2920 0.8935 267.6 15.713

Weast:€Handbook of Chemistry and Physicsd D-228=D-275, #6118
(1980—1981}.
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16. WARNNEHEN (20°C)

OB B & F ¥
A M F F R E

{BER/F) | #W (F) | K (E7)
¥ L | NHC 075 5.44 2891 784
i B & NH,/NQ, . 312 10. 80 863 449
®OE & (NH),CO.1LO| 1.030 0.295 48 §82
BB & | (NH,).SQ, .243 4.06 §35 708
¥ | Ba(l,-2H,0 .290 1.63 398 892
SEir | Ba¢OH), 037 0.228 39 908
swipe | Ba(OH),-8H,0 1.037 i 0.228 72 965
Em{peE | Ca(OHy, 000 8.022 1.6 1000
AR Hg(Cl, 050 0.236 64 986
¥ & KCl 174 4.00 298 876
% B W K.CrQ, 396 | 3.00 583 853
Eams | K.Cr0 077 0.3% 115 962
o EmvE KOH -540 14.50 813 727
BBy Na,CO, 178 1.97 209 869
B Na,CO,-10H,O| 1.178 1.97 563 515
ELH | NeCl 3871 5.40 316 CE
RS NeOH . 536 1 20.07 803 736

I. Bassett,et al: <Vogelrs Textbook of Quantitative Incrganic Ana-
lysis> 882H, 4 8% (1978).
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78. BSHHMFIER

Bl B B &M EieEA { E & |[EHpHEHR| AR
!
Na/H
3 | Dowex 50 2B |HER WELIE =14 y
| .
% | Dowex MPCA1 RE BEwR WRELH 0—14 —
22 | Duolite C-20 RE BEREE BE7 % 0—14 e
% | lonac 240 EE AR FETH D14 —
2% | Duotite C-3 2E FREHR B =0 —_
3 | Dowex CCR-1 YE i AR §—0 -_—
53 | Duolite E5-53 EE R Lo i—14 —_—
55 1 Duolite ES-80 xXE IHE R 6—14 -_
j
L
2 | Amberlite [R-120 | RE BiE 7 0—14
: : -
| Ziin
% | Amberlite IRC-50 | 5 55 .&z R =14
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—
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2% M BX TR B3RS R EBRREW B T EE
. weg/mi [ meq/gm | BT |[HEHEH R B
.A.g:ngRht K!NH: 1 IINB'- 1.8; Nﬂ.". 4.8 E'ﬂ‘-"ﬁﬂ‘ H*ﬁ H*.50
Nﬂ;}li Lh Bﬁi 51'1 i:ﬂ.-. I’i*ml.? H+lﬁ.ﬂ' 150 . .
Mg ,Be (%) | Na }Na 53
T ] ;
H*& H iy %2:}-—40 1
— LED Na* D
1.5~=1.9 | 4.5—4.8 J (g
q' —
— 2.2 5.1 150 [15~50| Nac e
II#D(N&‘)
— 1.% 4.6 16==5G; Na* | 50--55
130{H"*)
1 ] [ 1 T
— b1 2.9 BD 15—50 H* -
| a o
|
20—50
- - - 38 H*(F) =21
(&)
3
_— 3.9 6.5 190 (16--50, ¥+ —
- 3.5 10.2 100 (16~50 H* -
I
1.9 4. 3~=5 120
| T
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| a2s
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% | Dowex 21K 2E EREEYER BRELSE 0~ 14 |i
~15
|
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|
% | lonac A-540 XH R WXL 0—14 -
1
AR CY/H
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= ~l.5
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MIERNIEEE | e

a gy [SRREREXRERERETIRME | R
meq/m1 | meq/zm | BET [AREE | B
l: NU,; Bfl Cls J.'LB: rDH* 50 j20=—50
1.33 5.5 cl- a4
OH,.F Cl~ 150 | {#)
[1 NO;I Br, C].l hl:: OH- sl |20=—50
1.25 4.5 Cl- 43
OH.F Ch i5u | (i@
lOH- B0
- 1.4 i.2 16—sn| Ci- —
Ci- 100
$£100
—_ 1.9 3.6 16—500 i 43—
‘OH- 60
!j anl Brl Cll h:l bH- 3“ 25"5”
1,33 3.5 Ci- i
,IDH,F Cl= 150 1 ()
— 2.6 8.7 80 |16—S0[ g -
— 1.8 5.5 40 |16—50] b 19—21
— 2.4 7.6 §0 l16—s50| 2 -
— 2.4 8.1 40 |16—50] & -—
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Hhl | &h & EFT | & 8 X B % .
Amberlite
[ 1 % ¥ it REZ %
IR A -400
r
Ambeslite
| x B | FB WEZR
TRA =401
| —_—
Amberlite
o 2 B | SReExd REZH
1R=-45
: } i
Deacidite
- ¥ et | RXZE
FF
Le watit
-] L= S 5. : REZ*
MP-500
l E

Weast: ¢Handbook of Chemistrv and Physics»C=749, 61/ #(1980—1581)
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BEHETER | BZRTER REGEMBE
HRAPHTERE | i f | PR

meq /ml meq fgm T
p-—-12 1.2 2.6 €0
Qrn]2 0.8 80
0—p 2 [ 100
— 1.4 4.0 [T
1—14 1.2 4.0 0




80. ket ERENE
(B ERBEERBHRA)

B OE |)FAERZHRE | FALESHER ) RATENER £ E R
C 1000 X d, (30) W | v | 000-#,
10 999.70 §93 .35 1.001E1 1.61
11 $%9.60 898,31 1.0016% 1.9
12 $99.49 598 23 1.00177 1.77
13 999 .38 998 . 14 1.00185 1.88
14 599, 26 998 .04 1.00196 1.96
15 §99.13 897,93 1.00207 2.07
14 995,97 897 .80 1.00220 2.20
17 595 .80 %37 .65 1.00236 2.35
13 B08 .62 847,51 1.00250 2.4%
19 958 . 43 997,34 1.00267 2.66
20 598,23 997.18 1.00283 2.82
21 $88.02 997.00 1.00301 .00
22 997 .80 996 . 80 3.00321 3.20
23 4497 .56 996 .60 1.00341 3.40
29 497 .32 996.38 1.00363 * 3.62
26 9497 .07 996,17 1.00384 5.83
26 9496 .81 995 .93 1.60409 £.07
27 §96.54 995 . 63 1.00433 ¢.31
28 996 . 26 895.44 1.00458 4.56
29 995 .97 995.18 1.00434 4.82
30 995 .67 994,91 1.00511 5.0%8
31 995,37 994.64 1.00539 5.36
32 995, 05 584,34 1.00569 5.66
33 994.73 §94.08 1.00598 5.54
34 994 , 40 993.75 1.00629 6.25
a5 B34 .08 993 .45 1.00659 .55

AT WAKEFE, NEDW SKGHBLEER V=W xo(ml )RV,

= E:x 1000(ml) (P VW BRIBEEEFRECHARFTNETR.
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- 81, RIERRMARR

e (R IR
H*.Li*,Na*, K*
RBe*, Mg*,Catt, S
B¢ Mn, AP, Sc¥, Ga'*, In®, La', N*, CI*, Gd**
Lut, Cet, Cod*, Fer*, As™, CH,Sa%, Si%, Tiv
Zebt, Thiv, Ui, Puts, Ced, HE¥, WO, Sn"
U0, (CH,),Sat', VO, MoO**, Be(CH,),» BF,, B(OR},
® ANCH, ), AICL, AlH,. RPO,*, ROPO,*, RSO,*, ROSO,*
S0,, 17*, I+, Cli*, Cr*. RCO*, CO,, NC*
HX (RE@nF. AUEK)
5 | Fe, CO™, Ni, Cu'*y Za'*s Pb™, Sar, Spo

Bi,+: Rh'ﬂ1 !'fs*t B(CH;)J- 5031 NO+1 R'l.l.“': USL’,
ﬁ- R3C+1C;H5*1G3H; ’

rarrre=

" Cu*, Ag*, Au*, Ti*, Hg*. Pd?*, Cd®, Pi**, He™*, CH,Hg*,
Co(CNM2-, P+, Te'*, T+, THCH,)y BHa GalCH,),, GaCly,
Galy. [aCl;, RS*, RSe*, RTe*, I*, Be*, HO*, RO, 1, Br,, ICN%,
SRS NFEE %% WREZHS, O, CL Br. LN, RO,
B RO, ERETF.EE. CH,ERE%

i o, H,0, OH-, F*, CH,CO0", PO, 50,2
Ci-, CQy#-, ClO,-, NO,-, ROH, RO-, R0,
NH,. RNH,, N.H,

e

C,H;NH;! C;H:,Nl N;-, B‘I.'_: ND;-:
SD.I.z-"I' N;! (Cli}

R X | R

SZDSz-I RaPt R:ﬁss {RD}SPI CN-,
RNC, CO, C,H,, C,H,, H", R*
i

&
1 .

l
i
} -, 5, R,S, RSH, RS-, SCN-,

Ralpp . Pearson:<Hard and Soft Acids and Basesd 75[(1073). © -
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82. MEEKPHERE

5 & w/100%H R/
H, 1.60% 10" I 1)
cO Z.834%X 107" 1xX10?
CO, 0.232 3.8X1pt
N, 1.89% 107t 6.8X10*
NG 6.17%10°t 2.1%10%
NH, 53.1 i1.1
Q, 4.34x10"* 1.4X107?
H.S 0.385 0.11
Cl, 0.729 0.1%
S0, 11.3 1.62

83. FRANTHUAE
+ . 3 I AERBMTAXESNERR (Z])
PO, 2.5X107"

Mg(Cl0,), (LK)
BaO

KOH (R
CeO

H.50,
C&SD; (5'6?1()
AL0,

KOH (k)
NaOH (Fg)
CaBr,

CaCl, (&)
NaOH (f4R)
Ba({Cl10,),
ZaCi,

ZnBr,

CaCl, (¥riR)
CuS{ ()

5 w1p™
6.5%X 10~
2 Xip-?
3 XIio
3 Xip-3
5 X1o-?
5 Xl167®
1.4 107
0.1%
0.18
0.34
0.80
0.42
0.45
1.16
1.5
2.8

Weast: €Handbook of Chemistry and Physicsd> E-41, 3 61 Bi(1980—

1981).
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84. T FFMMEHT HH

F - # = &
CaQ =, B
CaCl, . |/ o|ibE. CEieet. -8k, . L
%, Bz, hE, I8, £5 ZRE
P,0, TV R W, SR B B,
Zi%. Bk
H,50, ¥, CER —Ees B O PR
KOH . E%
CaBr, L
Cal, BWihE
MgCiO, it REEHSE, FHERTFERESE
85. THFTHALNT 8N
F R ON| B & B # R AE AN B R
F,0, B 52, R, bk | 8. M. ERSwDR
H.50, BB, R, B . M. Z8. B
CaCl, B, MR, RIUA Z8. M. B, 8. ks
KOH ] M. B, B R
K.CO, M. X IREbRE, AR
Na.50, % EYE
Mg50, & B
CuS0, B, Z.m Py
Na 8. taRE ZE. B &
CaS50, * B
AENHEFSAEETS: Rigatr> 83— 0, TEBE IV HE

(1979},

1
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87. kBRI RMER
1. &880k,

EEFERBMERRES 3, UARKEE, BBhAsex
FEREORER, UM, MR, ISR R R RA, B
GHE, BTHBOENBEMRETAM, ke s
%, BRAKSRETH, REESNELA,

2. 4KMnO,8NaQH:% i,

ERFLEKRE 43 KMnO,, APBAER o 100 257
10 EFMER, BRET R R ENREE T, HHE
RTeRiHEEaEny.,. BESTH SR THERBE TR
W BT RO £,
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88. BFAMMIFX

O pd () BB T 5
104 TARFE) exa E
10 () peta P
107 Jesk. KD téra T
10% Fib, &) giga G
10! 3k méga M
10° 5 kilo k
10% H hecto h
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1071 & déci d
10~ E centi c
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6% Faid micro i
10t ZE, MG nano n
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101 MAH, FEER) atto a
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90. HEFFEHRY
* 5|4 B ¥ ERTHREF b X EE
A a Alpha reifs R/ i
B 8 Beta thete Ji1g-3
I -p Gamma rgEma finid
A d Delta tdelt? HWEE
E ¢ Epsilon repsilan B &
Z rs Zeta r2i:t3 R
H 7 Eta Feita XE
a ¢ Theta rgizta ik
f : Tots aitout? E p7
K K Kappa ke pa A
A A Lambda tlemd 2K
M i@ Mu mijut
Nu v Nu njus 4
E : Xi k sai LY
0 o Omicron ou'maikron BRURTLAR,
I x Pi Pai i
P o Rho rou x
by o Sigma 'sigm? g 2=
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92. RE{LFTHCA BAREFRFS
(FRCAI0F 924 F 1 FAXVIITD)

# % & K p- &
A ampere KIE
A angstrom unit % (0 EH)
am atto=(107") Rl (i)
ahs. absolute HERTHY, FEAKAY
ehstir. abstract HE; #BERY
Ac acetyl{CH,CO, not CH,CO0) LB CH,CO
g.c. alternating current vz
addn. addition m.
addal. additional(ly) HmEy (B4 o)
alc, aleohol, alcoholic R 7.8
aliph. aliphatic BB B (B)
alk . alkaline (not alkalid hﬁ]{ﬁ[. o e
ally, alkalinity M, i
a.m. ante meridiem{=before noon) e B
amt, amount 2, 0
amu atomi¢ mass unit d Nl ey =ik A
anal. analysis, analytical {ly) !{,}ﬁ_ LY
anhyd, anhydrous ks
AQ atomic orbital el sl
app appatatus el &8 B8
8PPrOX. spproximate (Iy) g, EEE
ADProxn, approximation WL, T M
aq. AQUEOUs XD
arom. aromatic EXH o
Assot, associate 4 o '
assocd . associated (T8
ASSOCE. associating #E () &
assocn. association A ()
at, atomic (nol atom} B F i
atm. atmosphere {the unit) KEE (MEEE)Y
atm. atmosphere, atmospheric H; kEH
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L1 5 £ & ’4'-' b -]
ATP... ] adenosisetriphosphatase = e El
av. average F

b. (& ¥ARic | (ollowed by & figure desoting [F--F¥H
B Ftemperature}lbnils at

(BT Mz (followed by a fignre denotiag |[F--FENTHH

Em pressure )} boiling at

bbl barrel gt

hee. body cenlered cubic ELRH ()
BeV or GeV billiop electron volts 10{Z s (R4
BOD biochemical oxygen demand At R

uB Bokr magneton HBoRET

b.p. boiling point B

Bta British thermal onit HE RN

Bu butyi { gormoi) ET &

bu bushel WAE (ERHEED
Bz benzoyl(C,H,CO, not C,H,CH,) FEHEH

e degree celsius{centigrade} SRR

¢ centi~{107%) |-

cal calorie R

cale, carculate g, !

caled . calculated 31

caleg. calculating it (BN
calen. calculation it

Ch eircular dichroism ) 4 I £
c.d. current density ERTEN:

cf. compare Thik

cim cabic feet per minute MAERS S
chem. chemical{ly ), chemstry . () h%
Ci curie 7 32E

clin. clinical{ly} Iafk

Coh coenzyme A e A

COD chemical oxygeo demand b2 e W R
coeflf, coe[ficient =M

com . commertialf iy Ilﬁit §:0))

- — " -
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compd .
compn.
conc.
coned.
concg.
concn.
cond .
const.
contg,
cor.,

CP

crit.
cryst.
crystd.
Crystg.
erysto,
cwt

D

d-

d.

da~

d.c.
decomp,
deconpd.
decompg.
decompn.
degrdn.
deriv.
det.
detd,
detg.
detn,
diam.

dil,

& R X
com poupd el
composition iR
concentrate Hah
concentrated HRETH
conce ntrating wE (89)
concentration wa RE
condactivity Hed

1 eponstant B
containing %H, 88
corrected ZiFE, f&E
chemically pure | As S
critical KR (&)
crystalline {not crystallize) e e
crystallized #a (T) 8]
crystallizing &g (b)) B
erystallization 5B (IERD a3 it
hundred weight 348 (=0 . 0500 )
debye unit E R (RS

; deci~(1p71) s (A
dénsity btLE, #HiE
deka-(10") 1 (is5)
direct current HFH
decom pose v2d. ]
decom posed SR (T) m
decomposing SR () B
decomposition % (fEHD
degradation i, 73
derivative i fa v
determine Wl 7,
determined mas (ARS8
determining fuE (F) 8y
determipation il
diameter B

,I] dilute ¥
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% Y s £ Mmoo pla
diid. diluted ERE
dilg. diluatiap EHEMN
dila. dilution HE

dissoc, dissocigte . g
dissced, dissociated HE (TY M
dissocg, dissociating B () 8y
dissocan. dissociation B (ERD
distd . distilled R ) Ay
diste. distilling = () 8
distn, distillation o

DMF dimeth ylformamide CHRTERE
DNusa deox ¥ribonuclease Raggesn
d.p. degree of polymerizatinna maoE

dpm disintegrations per minute BragTH
NDTA differential 1hermal analysis =8

E- exa~(10") 3 {7
ED effective dose HRTR
EEG electroencephalogram BRRE
&K, for example{exempli gratia} i dn

EKG electrocardiogram Y::R:2

elec, electric, electrical{ly) B, (1)
emf. electromotive force A, B

emu electromag netie wnit R B fir

en ethylenediamine T BNH,CH,CH .NH,
equil. equilibriomis) R

e quir equivalent (the unit) LE (fEafrm)
2 Quiv, equivalsnt Ha

esn. especially i
est, estimate 5, TR
estd. estimated WA

estg. estimating TUFE 1 13
pstn, estimation &F, flFE
e5u electrostatic unit - 3 SR

Et ethyl

it
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52

£ 2 & i 4 #
et al, and others, (et alibi) Ay

etc. et cedera £33

eV electron volt RS

evap. evaporate xR

evapd. evaporated ZE (T £, Bk
evapg. evaporating ZE () 8, it
evapn. evaporation #E (ER)
examd . examined e () Ay
examg. examining R () 8
examn, examination, 1 B (&)

expt. experiment : Iy

exptl, experimental (ly) Ie BT, R MRy
ext. extract Ei

extd, extracted EHy

exig. extractiog ER () 83
exta. extraction R ()

F farad Eh

oF degree Fahrenheit RGBT

fu femto—{10-"2) 3E (B, EMMm-
feo, face centered cubic i QR D )
fermn. fermentation p. 4

f.p. freezing point -

F5SH follicle-stimulating hormone {RopHa R X

ft. {oot ®R

ft-1b foot-pound ER-B

G gALSS E-1

G- giga-{10") & () Fik-

g gram 7

() gas, only as in H;((g) 7S

g gravitational cons’ant wImk®

gal. gallen me

gr. grain{ weight uznit) # (EEKERA)
H heory X

- hecto-{102) -




% o & [ h x ]
ha heciare ]
Hb hemoglobia mErEH
b hour AN
Hy hertz (cycles/sec) &% (A8
1D infective dose FiR
i.e, that is(id est) ir, B
Ig immuanoglobulin k3 k =
i.m. intramuscelar(iy) ALBS PR i)
in, inch -
inorg. 1LOrganic u &
insol. insoluble AFEH ()
i.p. igtraperitoneal f1¥) i Rl et
1R infrared £ R ES
irradg. irradistion BE B8
1 International Uait ERs AL
iy, intravenous{ly) HEK AR
] joule ®RE :
K kelvin FRiBF, QRN
k- kilo—{10%) T ’
L liter #H
{1y lignid oxnly as in NH, (1) Btk (FGER T NH,)
lab, laboratory Scin =8
16. pound b
LCACQ lineat combination of stomic orbitals| MFHRZHAE
LD lethal dose BEENE .
LH luteinizing hormone B¥kiE () %
g, liguid i
Im. lumen FE (CLERER)
Ix. hux By (RERN)
mie milli-(10-%) P
m meter *. &R
m. melts at, melting at FEeri iy,
m molal BR, BRaF
M- mega=( 10%} j&. BA- -

AR P



8

B

M
manuf,
manuid,
manufg,
math,
max.
Me
mech,
metab.
mi

min
min.
misc,
mix?,
MO

mo

mol
mol.
.o,
mph

MSI1
Mx
ﬂ—

=

neg.
10.
ohsd.
Oe

Org.
oxidn,

& e a5 X #
molar RN, 34 FIRE
manufacturs wliE, &
manulactured & (B &
manufacturing dhig () 1
mathematical(ly} B (1)
maximum{s ) il
meth ¥yl (not metal) i
mechanical (1y) (not mechanism) | HLMRSY (D
metabolism FRICH
mile i)
minute (time) 43
minimum (s} ®/PME
miscellaneous HRF AR
mixture Be Rat
molecular orbital po R ot 2 RS
month A
mole(the unit) REN (e fh)
molecule, molecular GF, 5T
melting point 3
miles per hour B/ARER
micron, also micro—(15~%) it (BH452—)
melanocyte-stimulating hormone {f B
max well Z R (A R
nanc-{10~*) EN- 5
refractive index g
ne wton 44 (hEtee i
normal =EEE
negative (ly) giad: S ol
number S ®2
cbserved W&, mm
oersted Rt pmE )
ohm U (B i)
organic AL
oxidation Z4 (ERD
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g

<] 5 ' 2 x #
0z ounce BET(=31,1037)
P peta-(1p%) H (B) -

P poise B (RREERA)

p- pico—-(14-1t) -

Pa pascal iz

p.d. poteatigl difference LA 2

Ph | phenyl EXx

phys. physical (ly) WEEN, BATEN
p.m, post meridiem TG

polymd polymerized B(TH)
palymg polymerizing Ra{dm
polymn pol¥merization & ER)

POS. positive (ly) IERY, FAtEAY
powd. powdered B

prh parts per bhillion 1078 742
ppm parts per million W EBARZIL
ppt. precipitate TLEEY. Tl

pptd precipitated UL (B

Ppig precipitating T (7)) m

pptn | precipitation JLEE (fef)

Pr f prop ¥l {normal} HE

prep pregare e

prepd prepared BE (R) o
prepg. preparing & () m
prepn preparation bR

prodn nroduction e, ER

i pounds per square inch B EnES

psia pounds per sguare inch absolute [ BF(#EATHA)/EH2E~
psig pounds per square inch gage B (R ERES
pt pint it (FREA)
purifn purification iy

BY pyridine OB

gt quart TH (1/4h0¢)
qual. qualtitative {1y} FAE ()
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# & & h X &

quant, quantitative{ly) ik 44 0)]

R roentgen B (HaNREL)

reda. reduction B IR

ref. reference 2%

rem roentgen equivalept man AR m

rep roectgen eguivalent physical TERT LR

reproda. re production %R

resoln. resolution D iR

resp. respective(ly} SRy, £EHM

RN,,, ribonuclease B RE

rpm revolutions per minute BEoHER

RQ respiratory quotient PR

5 siemens [igks

(s) tolid, only as in AgCl(s) Bk RBF AgClis )iy
5 )

sapon. saponjfication BAv(FeRD)

sapond. saponified BIL(T)Ey

sapong. saponi{ying B (g

sat. saturate ki 3E

satd . saturated RRICTIA

satg. saturating e

satn. saturation g

$.0. subcutaneous(ly) FTM

SCE saturated calomel electrode MRH KRR

SCF self-consistent field BIE(NH

% second{time unit only) Fle

see secondary({ with alk yl groups only)| #, E= (DSl
EF)

sep. separate(ly) HER

sepd, se parated o 16 901

sepg. separating 5 R ()8

sepn, se paraticn a8, Tl

sol. solub le DF. )

solm. solution g ]
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o

i B =3 # i P A
soly. | solubility IR
=p. specific (used canly to quality] H{(RATHERR
physical constant)
Sp.gr. | specific gravity B2
ST steradian ERTE SR
St stokes BT 3 GhheE
ALY
std, standard R
sym. symmetric {al) (ly) FSF 420
T tera—-(1012) L~ A
ths tahlespoon 782
TE AE-cellulose | triethylaminoeth ¥1 cellulose ZZEARLEA RS
tech. tech nical({ly) BAH, IZm
temp. tem perature ki
tert, tertiney (with alky!l groups only} (2, FES(RAREER)
theor. theoreticalfly) s b
thermodn. thermod yoamic {s) e
titrat, titration Y
sp teas poon r9.14
USSP United States Pharmactopeia REHE
uv ultraviolet L)
v volt g (RRRA)
vs. Yersus Aee He-fBELER
vol, volume (not volatite) #=R 2
W watt ELRF (TxBr)
wk. week B, R
wt. weight 2§
vd. vard g
¥r. year iE

il b
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