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Table 1 Characteristics of raw wastewater

p(COD)  p(BODs) p(BA)  HL&/
(mgLh) (mgL") (mgLh) (usrem’)
JFUKFERR  7.0£02  101£10 2345 53+0.5  4500+22.5
Heothsife  6.0~9.0 100 30 15.0
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Fig.1 Experimental set-up of three-dimensional fluid bed electrode
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Table 2  Analytic item and methods

i H IR
p(TOC) PR E 1L -NDIR ¥ /Analytikjena Multi N/C
2100 TOC ZHHriL

p(COD) FARIREN/COD-571 B/
p(NH;-N) YK H(5,1:/5B-6DH B3 HH Y

1 L 3B R/EC215 T R

pH P8 e b 0:/PHS-3B BN % pH 3

. R MPS702 HI%& He L R

AN SHIMADZU UV2450 £ 5ha] L ROEERE

I IEAZIRG, XA TR M 22 brids, X o
L, BEEp(H0 80N, PHIE . O] |
c(Fe” BN X TOCE BRI, 2P0 % =K
IR IE A B TR I (F3) . N T IR
iRz, Ml AW EE K3, B
PHEAE i as 5 o g R LR AR

WIS 2R AT LU, FERTIETH I IE S K
FHRZES, TOCH EERFTE39%~55%; FHXTIMH
W ZZR>Rp>Ra>Rp,  HiH 52 by s ] 4 PR 25 B A BH
B, KUGEPH . p(H 080004 Flle(Fe™ Bhn ), %o
FTOCEBRRKUL, IEZEKM T MEMEALE 53
2 p(HO0 %) H300 mgL'; pH 3.4; JJuiff
] 590 min; c(FeSO4 7H,OF M) 43.5 mmol-L™,
IFAEME T T 528, TOCESFIAF61.7%.
22 REZhHFEHR

FIEREAE K RRAY, HAE RN
Hi-OH H H AWl I AE SORWT A, PR e HoAth
FMAZEREOUT, Alii-OH [ i EE ik A
AF SRR A

-d[TOC)/d=Kou[TOC] (1)

TR

R3 EXHBERKFR

Table 3 Factors and levels of orthogonal test

ES
KF - p(H 04 Ny N c(Fe* #hi)/
(mg-L™) min (mmol-L™)
K1 200 3.4 30 25
K2 300 6.0 60 3.5
K3 500 7.0 90 4.5

x4 EXHBERST
Table 4 Results and analysis of orthogonal test

K2 pH0.#0Ni) pH MR cFe* #mhr) TOCEKRZE/

N (mg-L™) min (mmol-L™) %
1 200 3.4 30 2.5 39.7
2 200 6.0 60 35 41.1
3 200 7.0 90 4.5 43.6
4 300 3.4 60 4.5 495
5 300 6.0 90 2.5 45.1
6 300 7.0 30 3.5 46.8
7 500 3.4 90 35 54.6
8 500 6.0 30 4.5 40.1
9 500 7.0 60 2.5 435
K1 418 479 422 4238
K2 47.1 21 447 475 405
K3 46.1 446 481 44.4
R 53 5.8 5.9 4.7
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Fig.2 Logarithm of coking wastewater normalized concentration as

function of electrolytic time
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Fig.3 UV spectrum of before and after treated

coking wastewater by combined process
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electro-catalytic oxidation of bio-refactory organic compounds by

Advanced treatment coking wastewater using three-dimensional electrode
reactor combined Fenton reagent

ZHANG Lei, WANG Lina, LIU Pu, FU Benquan, ZHANG Nan, LIU Shangchao, WU Gaoming

Resources and Environmental Institute, R&D Center of Wuhan Iron & Steel Company, Wuhan 430080, China

Abstract: A three-dimensional electrode reactor combined Fenton reagent was used for advanced treatment of coking wastewater
from secondary biological treatment. Effects of some key factors on TOC removal rate were investigated, and kinetics and the
degradation mechanism of coking wastewater were studied by UV-visible absorption spectra under the operating parameters of the
three-dimensional electrode reactor defined. The orthogonal test results showed that the optimal operating conditions were as follows:
H,0, dosage 300 mg~L'1, initial pH value 3.4, reaction time 90min and FeSO,-7H,0O dosage 3.5 mmol-L}, which TOC removal rate
could reach 61.7%. It was found that coking wastewater degradation followed a pseudo-first-order reaction kinetic model. Analytical
results from UV-visible absorption spectra indicated that the organic substances in the coking wastewater were well degraded by this
system, which provided a theoretical guidance for advanced treatment of coking wastewater by three-dimensional electrode reactor
combined Fenton reagent process in engineering application.

Key words: coking wastewater; three-dimensional electrode reactor; TOC removal rate; advanced treatment



