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Decolorization of the Azo Dye Reactive Red X-3B by an Al-Cu Bimetallic System

FAN Jin-hong; MA Lu-ming; WANG Hong-wu, WU De-li
(National Engineering Research Center for Urban Pollution Control, Tongji University, Shanghai 200092, China)

Abstract: The decoloration mechanism and kinetics of the azo dye reactive red X-3B by an Al-Cu bimetallic system were investigated by
measuring the dye removal, the TOC removal and the aniline concentration, and by adding EDTA as control experiments. The results showed
the colority removal rate of X-3B reached 83% in the near neutral pH medium for 30 min and 96.4% for 120 min, in which, about 34% was
due to the X-3B reduced to aniline; and about 20% and 30% was due to the flocculating of aluminum ions and surface adsorption of
aluminum-fillings respectively. The decolorization of dyeing wastewater is a gradual reaction process, which first adsorbs a large number of
dyeing ingredients and then carries out inner electrolysis reduction, improved effectively by the flocculating action of aluminum ions. The

decolorization reaction appears to be a pseudo first-order reaction and increases with rising temperature .
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Fig.1 Degradation of the reactive red X-3B by the

Al-Cu bimetallic system
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Table 4 TOC removal from reactive red X-3B dyeing wastewater

Table 1  Effect of EDTA on reactive red X-3B removal RH 1 2 3 T
EDTA ¥ /mge1.! 0 100 200 300 400 500 TOC ZBR%/% 49.2 48.9 49.5 49.2
Yokl PR % 96.5 96.2 95.4 79.0 78.5 78.9
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Table 2 Effect of saturated complexes of EDTA and aluminum

ion on reactive red X-3B removal/ %
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Table 3 Flocculation contribution to reactive red X-3B removal/ %
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Fig.2 Surface photograph of Al in the Al-Cu bimetallic

system after treating the reactive red X-3B
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Table 5 Effect of initial concentration on the reactive red X-3B removal

t/min Clmg.L?l
A B C D E

0 100 200 400 600 800

5 90.9 179.2 342.8 513.6 707.2

10 83.3 149.8 258.8 408.0 604.8

30 65.1 123.2 227.2 378.5 568.5

60 41.7 91.0 196.0 354.6 535.2

90 32.6 77.0 166.0 326.4 514.4

120 27.3 68.2 146.0 313.2 477.6

150 18.9 49.4 112.4 264.6 401.6

180 2.8 28.8 9.8 230.4 352.0
-2 /min 50.0 52.3 56.3 128.2 151.0
PIINR /TP 0.8376 0.7873 0.6490 0.5320 0.6950
I — AR R R 0.9787 0.9573 0.897 1 0.8598 0.844 1
WL B RS — AR 5% R B 5% 0.967 3 0.9587 0.9551 0.907 7 0.9555
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FE 15 ~ 60°CHE [ N5 M S 3 H 5 (R 60,
g5 R B o BEA L I T v T (s A m iR
F6 BEMNFEMHBLI XIBRENNFHZNT
Table 6  Effect of temperature on the decoloration kinetics

of the reactive red X-3B

W/ C RNB) 7% 77 k/min~! R?
60 InCeleg) = —0.025 61 0.0256 0.9853
35 InCeleg) = —0.0137¢ 0.0137 0.9913
25 InCeleg) = —0.009 5¢ 0.0095 0.9777
15 InCe/cy) = —0.0029¢ 0.0029 0.998 7
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Fig.3  Decoloration mechanism schematic diagram of the reactive

red X-3B by the Al-Cu bimetallic system
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