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Abstract: Humic substances ( HS) have redox capacity that is related to their redox potentials under
the anaerobic or aerobic conditions. The factors including the degree of aromaticity, substituent type
and location can influence the redox potential of HS. In addition to the redox ability, HS can also
mediate the transfer of electrons. The electron transfer capacity of HS is influenced by their structure
and the environment. Compared to the soil-derived humic acids (HA) , the aquatic-derived HA show
lower electron accept capacity ( EAC) and higher electron donate capacity ( EDC ). pH,
temperature, light, oxygen and microorganism activity all have some impact on the redox capacity
and electron transfer capacity of HS. HS can facilitate the reduction of heavy metals and the
degradation of organic pollutants. The reduction rate of different metals is different, and the reduction

of ferric salts is the fastest. As organic pollutants, the reduction rate is in the following order:
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hexachloroethane ( HCE) >perchlormethane > bromoform. There are still many questions about the
redox capacity and electron transfer capacity of HS, that need further exploration.

Keywords : humic substance, redox capacity, electron transfer capacity, factors.
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Fig.1 Chemical structure of quinones used as potential redox mediators'"”’
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Fig.2 FEh-values at pH=7 for some substituted quinones’"
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Table 1 Redox potentials for unsubtituted quinones at pH 7]

PR AR P AL A (bR E A% Eh, )
1,2-7K0R +0.367
1,4-2K0R) +0.283
1,2-Z51 +0.134
1,4-Z508 +0.058

9, 10- -0.28
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Table 2 Reduction potentials for some organic redox couples in aqueous solution at 25 °C 2"
A DS bR S AR/ V
2CCLy+ 4e” Cl,C=CCl,+ 2CI” +1.13
CBry+ H"+ 2e” CHBr;+ Br™ +0.38
CCl,+ H + 2e” CHCL;+ CI” +0.67
CHBr,+ H*+ 2e” CH,Br,+ Br~ +0.61
CL,C =CClL,+ H*+ 2¢” Cl,C =CHCI + CI° +0.58
CHCl;+ H*+ 2e” CH,Cl,+ CI” +0.56
\/C16 . B \/Cls -
| + H + 2e | +Cl +0.56
F F
Cl
©/ +H'+ 2e” + +0.42
NO, NH,
O/ + 6H + 66" ©/ + 3H,0 +0.42
O OH
Oﬁ+ 2H"+ 2e” Hoﬁ +0.367
0 OH
¢+ 2H"+ 2e” iﬁ +0.28
(6] OH
(0] OH
+ 2H*+ 2e” OH +0.134
(0] OH
o - OH
H, 0 H,C
NS
S + 2H"+ 2e” S + H,0 +0.16
H;C H;C
Oy
N g
E + 4H" + 4e ZO/ -0.1
5C 0 5 0
N7 NS
S + 2H*+ 2e” S +H, -0.24
VRN /
0 HC H,C
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0
O OH
R-S-S-R + 2H*+ 2e” 2R-SH -0.39
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