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Electrochemical oxidation of reactive black 5 decoloration products
ZHANG Xinxin,SONG Haihong,ZHENG Yumin
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Abstract: Synthetic dyes are used by printing and dyeing industry in most cases, with azo dyes accounting for about
80% of them. As one of the representative azo dyes, reactive black 5(RB5) is commonly used for dyeing cotton,
other cellulosic fibers, wool and nylon. Azo dye wastewater contains a large amount of difficultly biodegradable or-
ganic matter. In addition to decolorization, degradation and mineralization of dyes and intermediates in azo dye
wastewater, and reduction of toxicity are also objectives. The toxicity of biofilm reactor effluent was monitored for
the characteristics that the products of RBS after microbial decolorization were difficult to be degraded. And the re-
sults showed that effluent had residual toxicity. An electrochemical device with titanium-based oxide coating as the
anode material was used to treat wastewater containing RB5 decolorization products. Under the conditions of sodium
chloride concentration of 0.05 mol/L, initial pH of 7, current density of 60 mA/cm’ and electrolysis time of 4 h, the
COD removal rate of effluent could reach 90.23%, and the effluent quality met the requirements of discharge
standard.
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Fig. 1 Electrochemical oxidation device

1.3 XWHE

SR FHAE W B B I #5 K HE AT AR A B M S 3T
15 PR 5 AW L8 7 ) BRI . B S I F kA
S TR 2 R AT VR B A B L 1L AR B R N B K
T HE KA, In A — 2 0 FL R T, FH A R & SR L A
VSR T W) R pH A HLBEBE 2 2, K O
MEIR 7K o 3 A R R R AT 45 o R O B, S
61 A s IIURE L 0 5 COD I X RE R 47 48 40 4
JCTE o3 # o
1.4 SHFFHE

pH K pHBJ-260 {8 #5 pH 3 (b 14 H B 244X
Ay A RS 1) I A2 5 COD % F 4% R 4 ik (GB/T
11914—1989) i 5E .

UV=VIS: % JH TU-1810SPC %8 &k 0] U, 43 56 %
I (A5 3 Bl AL A A R ST A 7)), BA K B 1K
P25 F, R KRR R AT A I A 0 W IO % 1

G A
2 HR5iE

2.1 HMHESW

S I A A 0 T S s 4 3 HE K R A A ) o
e, SRS do SRR AN SR o, AR M I
o b R ZITEE TBE 114 SR A 1 2R DL R 2 R AR i 7% 1
K HEBE B S T8 2 KRR 2. AT UL RO g K
(B €= A A7 R B T b Rl R T . A



AR

Tolk KA B 2022-04,42(4)

JIE 2 17 44 7K 8 B8 25 BR SR AT 3K 90% LA 1 fH 4%
A A R A TR R R A B 2 R RE S R
e JE I A 0 B A W B R i K — 2P
A
22 HFRAEMNI I

TE L 5 8 4 20 mA/em?® | HL I 1] 2 4 h R 3
W pH(9~10) Wy 2544 T, 43 7 LA G AL A F 4 2 490 1 Fi
fiff I, 2 5% VL fife TR 20T H K HL 2 B COD RN R i
R, Hoh 0.035 mol/L B IR 44 A1 0.01 mol/L
AL A M A R S S5 R 2 R .

—e— AR CRI)

—=— AR (0.01 mol/L NaCl)
= HIJAAL (0,035 mol/L Na,SO,)

07 —e— EpREEE) 50
0 —e— J:x2(0.01 mol/L NaCl)
L5(0.035 mol/L Na,SQ 40
NS
NS 30 i
> 40 M
g ¥ - 20 &
20 h
= 10
10
0 1 2 3 40

)/
B2 AEBEBREFGHETCODEBRERRBRUARNETHL

Fig. 2 The effect of two different electrolytes on
COD removal rate and current efficiency
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Fig. 3 UV/VIS for the effluent of the biofilm reactor before and
after electrolysis at two different electrolytes
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Fig. 4 UV-Vis spectra of biofilm reactor effluent at different

NaCl concentrations
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Fig. 5 The change of the solution with different initial pH
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Fig. 6 The effect of different current density on COD removal
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