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Pretreatment of high concentration organic wastewater by peroxi-coagulation
WANG Zhigang',ZHANG Zhiguo', LI Wenrui', WANG Can',SU Jing',LU Wenxin',ZHOU Minghua?
(1. Research and Development Center for the Utilization of Low Rank Coal , Wuhuan Engineering Co. , Ltd. , Wuhan
430223, China ;2. College of Environmental Science and Engineering , Nankai University , Tianjin 300350 , China )

Abstract: In present work , a baffled reactor was used to treat high concentration organic wastewater using Fe as anode and modi-
fied graphite felt as cathode. The effect of current density , initial pH , electrolyte concentration and electrolysis time on the COD re-
moval were investigate. The optimal peroxi-coagulation conditions were as follows : initial pH 7.2, electrolyte concentration 0.05 mol/L,
applied current density 8 mA/em’, and electrolysis time 90 min. Under this condition , 55% COD removal rate was observed. Then
264 h continuous measurement was carried out under optimum condition to investigate the stability of reactor and electrode , and the
result showed that (50+5) % COD removal was observed. Compare with regular electrocoagulation and polymeric ferric sulfate co-
agulation , peroxi-coagulation revealed the highest COD removal and lowest cost for pretreating organic wastewater. Crushed coal
pressure gasification wastewater , reverse osmosis brine from landfill leachate , fine chemical industry wastewater, and high tempera-
ture cooking waste water were pretreated by peroxi - coagulation , respectively. The resulis suggested that the COD removal rate
ranged from 23% to 55% , and the energy costs of per kilogram COD ranged from 2.2 to 9.4 yuan.
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Table 1  Water quality of four wastewater samples

TDS/ cop/  HAE/ RA/

MH pH (mg-L™") (mg-L™") (mg-L™") (mg-L™")
SRR K 7.5 2927 2430 256 288
BB MWK 43 11230 7500 251 317
A5 Al Ak T % K 8.0 1465 2140 121 186
o i AR K 89 6628 3115 272 359
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Fig. 1 Raman (a) and LSV spectra (b)
of unmodified and modified graphite felt
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Fig. 3 Influence of initial pH on COD removal
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Fig. 4 Influence of electrolyte concentration
on the COD removal
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Fig. 5 Comparison of PFS, electrocoagulation and
peroxi-coagulation processes on COD removal
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Fig. 6 Influence of flow rate on COD removal
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Table 2 Water quality of different cell at flow rate of 4 L/h

i H pH COD/(mg-L™") @A /(mg-L7") ME/(mg-L™")
AH 7.2 2430 256 328
e 5 7.8 1 696 223 292
fg210 8.4 1497 188 244
fgaE15 8.9 1304 162 222
fi%20 9.2 1141 147 215
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B, BT K B pH B LR N R PN A i
LA AT R s R B R BRYY . BAR
MR ESEALREIEA -8, R FEZ2AA
1 23 B 5 BOB A REAR
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Fig. 7 Long-term pretreatment of
wastewater with peroxi-coagulation
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Fig. 8 LSV spectra of the modified graphite
felt cathode under different reaction time
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Fig. 9 Particle size distribution(a) and sedimentation rate
curve of iron sludge produced in peroxi-coagulation process(h)
FAb B, A BRI K 4 Lh, LU R
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SR A Na,SO, ¥ I A7 1% K 1 i 3 AR 8 1 2
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Table 3 Pretreatment of different wastewater by peroxi-coagulation

1 7K RE S Itk SR ik cop/ ik cOD/ cOD fEAE/ REAE  IgleAbE
pH (pS+em™) (mg-L™") (mg-L7™") LBRFE% (kW -h) AT AT
TS A A R kK 7.5 2120 2430 1092 55 8.4 5.0 5.1
b7 335 W IR K 43 8 135 7 500 4425 45 3.7 2.2 2.5
K A4k TR K Ak ik Ak 8.0 1 060 2140 1348 37 9.5 5.7 6.8
e T £ Ak AR AR K 8.9 4800 3115 2398 23 15.6 9.4 9.8

TE : REFE REFEHUAS 75 Y Ab B R AR 2 LLAL B 1 kg COD 355,

2 3 A1, X TSRl A 28 0 1 K, o A 22 e SR
PR AS [ B Ak BRSO o 3k 4 R B KRR A B L B
H £ &R pH G , LA PAM \PFS 8{ # PAC 2
B T A AT AL B 1B 1T A 3~7 6 (AN TG e ik
BORUAS ) o SR FH sk AR 2R R VA 6 AN [R) A K AL FE ) g
FERUASTE 2.2~9.4 90 . [AIAF, i1 0 420 &2 gtk 2 P
A5 TG PR AL BRI N 2.5~9.8 0. T EiE AL
JE K B Ak BB AS R R A R Aok A 2R Ak 3 OH Al S Y
JE K REFE LA BT H i 2 8 T 2 s 17 A .
X WA T H A Y AL B Oy ik DL R EEE
TAb A —E L

3 #ig

(1) LU AR AAE Ry 9256 S5 K, 7 3 it =X s b #%
o A LB AT A B, COD KRR EE N

55% , Xof Ioj 1) S5 R A B 2% A4 O« L % R 8 mA/em’,
WG pH R 7.2, FLAR ST 4 0.05 mol/L, HRT=90 min,

(D)TEPTA W TS50, i % FE X COD £
B 10 5 i 5 o B . 76 pH R 3~9 Y L, i 4R
LB NS Y A A R R R . ERE T S
FAF T HEAT 264 h K R E L SC g o b, i 1
COD 5 FFa E A0 (50+5) % . K J& Wz 17 W1 1] , BH
W e U 1) R A AR T R BE Y DO o 1 R Y I
PEO A, 5 B AR ORI

(3) X B AL P 22 R R 3R 5 0 T K 2 O R 42 O
b S B BEVE X COD 2 B AR a5y o U6 B B A s o7 7
A1 H,O0, X T 15 e ) 1 B i A AR AR T . X T
) A7 Ml P oo W 3 A BIL I /K, 2o 40 22 6 e B R AN TR
R R, COD 22 BR %N 23%~55% , A #1L 1 kg COD
REAE LA TE 2.2~9.4 J0 . AT T H i ) 104k B 7 32
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