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Reductive Decolorization Mechanism of Acid Red 73 by
Fe-Cu Internal Electrolysis

ZHOU Rong-feng LIU Jian-ping GAO Ting-yao
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Abstract The decolorization of acid red 73 by Fe-Cu internal electrolysis is a result of chemical reduc-
tion including reduction caused by zero valent iron and caused by hydrogen produced in reactions and
electrochemical reduction. The azo double bond is reduced to hydrogenated azo structure. In acidic so-
lution chemical reduction is dominant and in alkaline solution electrochemical reduction is important.
Cyclic voltammetry revealed that the cathodic copper had a stronger electrocatalytic activity for the re-
duction of acid red 73 in neutral and alkaline solution than in acidic solution. At electrodic carbon the
electrochemical reduction of the dye took place only in acidic solution. The Fe-Cu internal electrolysis
of acid red 73 accommodates a wider pH range. The decolorization rate is over 95% and COD¢, reduces
by 50% . The increase of temperature improves the efficiency of treatment.

Key words wastewater treatment acid red 73 Fe-Cu internal electrolysis decolorization cyclic

voltammetry

12

2004 —-07-06
“ " 2002AA601270
1946 — .E-mail rfz@mail. tongji. edu. cn



1070

33

34 Ma L M. Fe-Cu
5 .
acid red 73
Fe-Cu
Fe-Cu
pH
G 2— —6 8—
—OH —SOsNa
1.
-0.255V 6

HO
OO
NZ.O;S - Q

S0;Na

1
Fig.1 Molecule structure of acid red 73
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Fig.2 Cyclic voltammograms of acid red 73 on copper electrode scan rate =0.2 V. s~*
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Fig.3 Cyclic voltammograms of acid red 73 on carbon electrode scan rate =0.1 V. s™!
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Fig.4 Absorption spectra of acid red 73
before and after treatment
210 nm

320 nm 210 nm

310 nm

3h
240 nm

Fe-Cu

Ar—NH—NH—Ar" 7 .
484 nm 528 nm

2.2

25 mL 200 mg L!
lg pH

lg 0.2¢g.

2Fe + A—N=N—Ar—N=N—Ar" + 4H' —>
2Fe’" + Ar—NH—NH—Ar—NH—NH—Ar’



1072

33
Fe+ H —> Fe?" +2 H H, 3 6 4b . 2
4 H + A—N=N—Ar—N=N—Ar —>
Ar—NH—NH—Ar—NH—NH—Ar’ 4
Fe H* 7 H
2 4
i Fe-Cu
H+
H, 3 H
4 . Fe-Cu pH
1 - '
Tab.1 Decolorization rate of experiments of pure Fe e-Cu
powder and Fe-Cu powder % H
min pH=2.0 pH=6.7  pH=11.0 pH=11.0 3
30 98 81 28 54
60 99 91 32 69
90 99 96 36 79 2.3 pH
200 mg L1 pH
Fe-Cu 2.5h 2.
2 pH
Tab.2 Effect of pH on decolorization rate
Fe—> Fe*™ + 2¢” 5
pH
2.0 4.0 7.0 9.0 11.0
Ar—N=N—Ar—N=N—Ar" + 8¢ + 8H" — % 97 99 98 99 7
’ CO r O()
Ar—NH—NH—Ar—NH—NH—Ar 6 = hoM 4 3 0 8
2H" + 2 —>2 H H, 7 200 mg Lt 3000
2 ~7 CODy, 126 mg L1, 2 2.5h
pH
s, Fe** 95%  .Fe-Cu
Fe?* Fe OH ;4
pH
1 pH
pH . 1
30 min
Fe OH 3 .
2 H
4 . 1 . 2.5h
pH=11.0 2 3
pH=11.0 .2.0~2.5h FeCu
Fe-Cu

COD¢, 50%
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Tab.3 Relation between the dye concentration and treatment time
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Tab.4 Effect of temperature on decolorization time

0 C 15 25 30 40
I min 14 10 8 7
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