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TABLE 1

FIRST-ORDER REACTION RATE CONSTANTS FOR AQUATION; ML + H,0 + MH,0 + |

Metal Complex k] u °T pH Reference

(Sec-1) (M) (°C)

Mn(CN)é3 4.4x107% ——— 8 9-8 1
Fe(H,0) NCs™ 8.8x107! 0.4 14.5 1.5 2
Fe(Hzo)Ssog 1.1 1.0 3.4 1.7 3
Cr(OX)Z(AC)Hzo‘2 6.2x10°% 0.1 16.3 2-5 4
Cr(ox)z(AC)OH‘3 2.7x1072 0.1 8.4  9-12 4
Co(en)2(H20)61+2 1.6x10°° c—— - 2-3 5
Co(en) ,(oH)C1 ™ 1.3x107% cee e 7-9 6
Mn(Hzo)gz 3.1x107 0.1 25 i 7
Fe(H20)6+2 3.2x10° 0.1 25 1 7
Ni(H20)6+2 3.0x10% 0.1 25 1 7
Cu(Hzo)g2 8.0x10° 0.1 25 | 8
Fe(HZO)g3 3.0x10° 0.1 2y 1 8
Co(cyctam)(0H)C1Y 1.2x1072 0.1 18.8  7-12 9
CaEDTA™2 1.3 0.5 75 6-8 10
Ca(PDTA) ™2 6.6x1072 0.5 25 7-8 10
Ni(dipy)te 5.3x107° I 7 n
N (AC)T 1.0x103 1.0 20 5 12
€0,(aq) + H,0 —

2 + 2 -2
Hc03” + H 2.6x10 0.1 25 8.7 13
H' + FeS + 2.25 0,—

+3 - 2 _3%
Fe*3 + 50,7 + H,0 3.0x10 .001 20 7.0 14

*pseudo first-order constant



TABLt II
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SECONO-ORDER REACTION RATE CONSTANTS FOR REDOX PROCESSES/ELECTRON TRANSFERS

REACT 10N Yoo y T PH Reference
(M 'sec” ) (M) (°C)

Fe™2 + mn*3 1.7x10° 3.1 25 0 15
MTPP™3 + HO-quinoline 7.9x10° 0.1 16 8 16
FEEDTA™Z + C10;, 3.0x10% 1.0 20 9 17
Fe(phen)3° + C10; 3.0x10° 1.0 20 9 17
Fe(CH) > + ascorbate 1.3x10% 0.24 25 2.0 18
Fe(CN)Z>  p-NH,-o-1iH,, 4.0x10] 000 30 7.5 19
MANTA™ + HO-quinoline 1.9x107 0.1 16 8 16
MnATP™2 + HO-quinoline 1.0x108 0.1 16 8 16
Fe(phen)*? + mn0; 6.0x10° 0.45 25 1 20
Fe*3 + penicillamine 4.5%107) 0.1 20 9 21
Fe(phen) 3 + HOC] 2.2x1072 1.0 2y 7.2 22
Fe+3 + ascorbate 30 1.0 0 1 23
Fe™ + 1” 16 0.2 25 1 24
Fe(phen)** + 5,0, 7.2x10° 0.5 25 1 25
Fe(phen)3” + S03° 4.2 0.5 25 ! 25
Cytochrome C + FeEDTA™2 2.6x107 0.1 25 6-9 26
Fe+3 + HS-succinnic acid 1.0 1.0 25 1 27
M3 + 1,2-(pH),-benzene  6.5x10° 3.0 2 0 28
cu™? + ascorbate 3.1x10% 0.1 30 4-6 29
Mn*3 + thiourea 2.6x10" - 25 0 30
CulMP) ;2 + H,0, 1.2x10° 0.1 25 6-9 3
Fe'? 4 benzoquinone 9.1x1074 0.5 25 0 32
Cytochrome C + Fe(CN)z*  1.3x10" 0.2 12 7 33



SECOND-ORDER REACTION RATE CONSTANTS FOR COMPLEXATION

TABLE III

E-393-H,

i (Mfgsec_]) (M) (°E) Pr Reference
Fe(OH)* + chloride 1.1x0 1.0 25 1.2 38
Fe(OH)* + thiocyanate 1.1x10° 0.4 25 1.5 34
Fe(OH) + acetate 2.8x10° 0.5 25 1.5 35
Fe(0H)*? + Hy-salicylate  5.5x10° 1.0 25 2.0 36
Fe(OH)*2 + H-salicylate 1.4x10° 1.0 25 2.0 36
Fe™3 + oxalate 1.4x10° 0.5 25 0.5 37
Fe+3 + sulfate 6.4x103 0.5 25 1.3 38
Fe+3 + sulphosalicylate ].2x104 1.0 25 2 39
Fe™3 + salicylate 1.4x10% 1.0 25 2 39
Fe(OH)¥ + HIDA™ 8.8x10° 1.0 25 2 20
Fe(OH) "+ H,NTA” 5.6x10" 1.0 25 2 40
Fe(0H)" + HEDTA” 1.1x10° 1.0 25 2 M
Fe'? + sulfate 1.0x10° 0.1 20 1 12
Fe™ + phen 7.9x10° 1.0 25 1 43
Fe(dipy)3? + dipy 4.0x10° 25 a4
Mn*2 + nTA”3 5.0x10° 25 45
Mn*2 + HNTA™2 2.0x10° 25 45
Mn*2 + sulfate 4.0x10° 0.1 20 1 42
Mn*2 + chloride 1.6x107 0.1 20 1 26
cu*? + n,a1p7e 8.8x108 0.1 25 1-5 47
cut? + serinate 1.8x10° 0.1 25 1-5 18
Co™2 + a-alanine 1.3x10° 0.1 20 9 49
Co™? + nistidine 1.3x10 0.1 20 9 49



SECOND-ORDER REACTION RATE CONSTANTS FOR AUTOXIDATIONS

TABLE 1V

E-333 Yy

K
REACTION R T pH Reference
(M sec *) (°C)
H*4Fe*241/8 0,0 Fe'341/20,0 9 63107 20 7 50
*
-2 25 9 51

Mn+2+H20+]/2 0, Mn0 9.1x10
Fe'? 4 0, 2.0x107% 25 5 52
Fe'2 + 0, 7.9x10"4 30 2-3 53
(M'Z atm | sec-])
ret? 4 0, 7.1x107] 30 2-3 54
(M-2 sec'])

-2 3
Co(hist);? + 0, 3.5x10 25 8-11 55
Co(glygly),(0H);% + 0, 1.0x10° 25 8-12 56

. + 3
Cu(dipy)y + 0, 6.5x10 25 5 57
Fe(HTPP)éZ 4.0x10! 25 4.5 58
Fe(cyst) + 0, 5.0x10° 25 6 59

-2 4 .

Fe(cyst)2 + 0, 2.0x10 25 9.7 59

. +2 4
Co(tr1en)(H20)2 2.5x10 25 7-12 60
Co(trien) (OH)(H,0)" + 0, 2.8x10° 25 7-12 60

* Calculated from data presented in reference.



TABLE

)

SECOND-ORDER REACTION RATE CONSTANTS FOR PROTON TRANSFER

k

REACTION 18 u T pH Reference
(M " sec” ) (M) (°C)
H0" + O™ 1.4x10"" 0 25 15.75 61
NHj + OH 3.4x10'0 0 20 9.25 6
imidazole® + OH 1.3x10'0 0 25 6.95 61
CoHgOH + OH™ 1.3x1010 0 25 4.20 61
HO' + HS™ 7.5x10'0 0 25 7.2 6
H0" + Mg 4.0x10'° 0 25 9.25 6]
H30" + HCOj 5.0x1019 0 25 3.77 61
H0" + CH L0} 3.2x10'0 0 25 4.20 61
CHyCOH + formate 5.0x108 1 20 3.75 62
CHyCOH + propionate 4.0x10% 1 20 4.87 62
CHCOH + malonate 5.6x10° 1 20 5.70 62
CHyCOH + imidazole 1.3x10° 1 20 7.0 62
CH3COH + HPO, 4.8x10° 1 20 7.2 62
HCOS + Hy0" = C0,(H,0) 5.6x10" 0 25 6.35 62



TABLE VI

SECOND-ORDER RATE CONSTANTS FOR Ni{II) COMPLEXATION

kZ(M']sec-])

E-393-M,

LIGAND log K u(M) T(°C) pH Reference
histidine 2.2x10° 8.7 0.1 28 5-7 63
phenanthroline 4.1x10° 8.6 0.1 25 6-8 64
dipyridyl 1.6x10° 7.0 e 65
salicylicate 5.3x10° 7. 0.1 65
sulfosalylicate 4.7x10° 6.4 0.1 66
proline 3.4x10° 5.9 0.1 25 -8 67
a-alanine 2.0x10% 5.4 01 20 9 68
ethylmalonate 7.6x10° 3.2 0.1 25 3-5 69
HEDTA™3 2.0x10° 3.2 0.1 25 70
phthalate 2.6x10° 2.2 0.1 25 4-5 69
lactate 2.6x10% 1.6 0 25 5.8 7
acetate 2.7x10" 1. 0 25 3.7 72
sul fate 1.6x10° 1.0 25 42
oxalate 7.9x10° 52 0.1 25 7 73
imidazole 3.2x10° 3.0 0.1 24 6 74
pyridine 4.6x10° 1.9 —— 257 75
thiocyanate 5.0x10° 1.2 0.1 25 7 76
methionine 1073 5.2 0.15 24  6-7 77
glutathione A1x1073 0.15 24  6-7 77
m-tyrosine 1.2x107] 5.1 0.15 24  6-7 77
cysteine 8.5x10° 9.8 0.15 24  6-7 77



TABLE VII

KINETIC DATA FOR AUTOXIDATION OF SULFIDE; COMPARISON OF RESULTS

# REACTION WATER pH ty/2(min)** T(°C) LHs™ 7" 10,1" Rgﬂge R
] HS™ + 0, sea water 8.0 280 23.0 ] --- 8-8.5 78
2 HS™ + 0, distilled’ 7.9 3,000 25.0 1.34  0.56 6-12 79
3 HS™ + 0, sea water 8.2 24 25.0 1 1 --- 80
4 HS™ + 0, sea water 7.8 175 9.8 1 --- --- 81
5 HS™ + 0, fresh’™ 7.6 880 25.0 1 1 4-10 82
6 HS™ + 0, distilled 11.0 130 —-- 1 - 11-14 83
7 HS™ + 0, fresh 8.6 2,200 25.0 ] ] 7-8.6 84
8 HS™ + 0, fresh 8.0 114 25.0 ] --- 6-10 85
9 HS™ + 0, sea water 7.7 600 9.0 - -—- 7-8 86
10 HS™ + 0, distilled’ 8.3 816 25.0 1 1 5-12 87
11 HS™ + 0, + CoTSP™  distilled 8.3 7 25.0 1 1 5-12 88

** Calculated from reported data

1.

t
*

EDTA added
simulated

CoTSP = Co(II)-4,4',4",4"'"''-tetrasulphophthalocyanine, [CoTSP] = 2x10"

M



TABLE VIII: KINETIC AND EQUILIBRIUM DATA FOR

Fe(Il1) OXIDATIONS

f OXIDANT k, (M 'sec™!)? a6t P 26° P u(M) T(°C) R
1 Fe*? 4.0 69.7 0 0.5 25 89
Fe(EDTA)" 4.0x107% 92.5 61.3 0.5 25 90
3 FeC1*? 3.73x10 64.1 - 2.5 0.5 25 89
4 Fe(terpy) ;" 8.5x10" 44.9 -18.3 0.5 25 91
5 Fe(dipy);"™ 2.7x10° 47.7 -22.2 0.5 25 91
6 Fe(5-nitrophen),* 1.1x10° 38.5 -49.2 0.5 25 91
7 Fe(5-chlorophen), " 2.1x10° 42.7 -36.7 0.5 25 91
Fe(2,5-dimethylphen), ™ 7.8x103 50.8 -22.2 0.5 25 91
9 Fe(tetramethylphen)3+3 2.3x102 59.5 - 6.7 0.5 25 9]
10 benzosemiquinoneC 7.l9x10-] 73.9 52.3 ¢.5 25 92
LA tolusemiquinone® 2.98x107! 76.1 62.3 0.5 25 92
12 durosemiquinone® 2.66x10”% 93.6 85.8 u.5 25 92
13 2,6-dichlorosemiquin0neC 3.58 70.0 38.9 0.5 25 92
14 Feso,* 6.77x10° 56.9 6.5 0.5 25 93
a. [H'1=1.0m
b. 4G in kJ/mole
c. Calculated trom K and ki (Marcus, R. A., J. Chem. Phys., 26, 872 (1957).
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