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Fig. 1 Chemical structure of para-ester
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PRI 3L, A AT XU Tk B X 35 K 4B A9 200 T8 (7% 7K K h 80%), VSS 2
7202 g L7 ANFERYBRE KK TS E L COD G Wk 1.
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Table 1 Water quality parameters and COD volume load of wastewater inmicro-electric field-ZVI-UBF at different stages

BrEx il cobr XA SR A psogity SR o
(mg-L™ (mg-L™) (mgL™ (mg-L™) (mg-L™) (g@-d)™)
| 1~30 500 100 223 68.4 1.1 0.167
| 31~45 2000 400 558 273.6 44 0.668
I 46~60 5000 1000 1395 684 1 1.67
I 61~75 10 000 2000 2790 1368 2 3.34
| 76~90 15 000 3000 4185 2052 33 5.01
I 91~105 20 000 4000 5580 2736 44 6.68
I 106~125 20 000 4000 10 000 2736 44 5.01
m 126~140 20 000 4000 20 000 2736 44 5.01
v 141~160 20 000 4000 10 000 2736 44 5.01

13 SRSE

] 160 d HUSEEG 2 4 BBz AT, BrBERI WEE 1. fEsfrid AT, MR E R 0.5V,
A 30d, {GRIMLERIG, MEAREMKBIAE 100 g K Rizf7Tid FE 2 a8 A B g b Fe, S
B 30 d #h 78 50 go 7K COD FH 2% 8 77K Sk #i BE B ZE oK 19 COD(L 3R 1), 7R SLm kb fE i, Bk
#EK R 2L, HRT Ky 3d. 7E55 1 BB, il ZE A4 m itk COD R4 m A MG fr, H8RE ARz
o, S BrE, fMA 4420 mg' L' B2 &L, fili COD/SO; [ (K 2 2(COD/TSO; =1.57), #kZE % %
R AR B B LU X 52 & IR = T e e A R i . 55 TR B, 4K 280 A 10 000 mg L' iRk, fff COD/SO; %
i & 1(COD/TSO> =0.88), 5 IVHIBL, COD/SOT KA =4 MMTEL, Z8REAKRARGIKERET .

14 ShiEE

COD. pH. VFA(LZ &), Bifk®n . S A HLEE & 5 0 3422 SCik b i Jr ik o, =
B H BER B VR 20 T (LML-1 B, 5 SRR A R R R & o B R A A &5 = rd i
SE R B a3 vk (32 5 1 415 4% DIONEX, ICS-2100), X157 i & 5t 19 I & 5% FH R 1] 25 410 1)
ok s o HAR A 3% 4 BT S5 R Q0 R 0 4% A A Agilent 2 F] ) Zorbax Extend-C18 (150 mmx4.6 mm,
5pm); FEREOMER; WAIMKS F BRI 38:62; pH JHEE N 3.5; HEFEE N 20 uL;
1.0 mL-min™'; Kz K R 254 nm, ZEXS 7 B Mk BE R 1~20 mg L B 57 AR HE T 2k (R =0.999).

2 #HR512
21 REARATNESRRS=RIERBHENNER METD)

TE56 T BB (1~105 d), isf72800L%E 1. XFrB COD/SO; 4 3.58(COD/TSO; 4 2.4) /i 4y, iE
1R E K COD 77 Rk ZE A4 5 OLR(K 3). i 30 d 25T YL EL, FTLiiEsk COD 24 500 mg-L™
(OLR Jy 0.167 g-(L-d) ), A LAF i, 7EFI 4 COD &y 2 000 mg- L', OLR Jy 0.67 g-(L-d)"' A 514 F
COD ) B R 735 82%, 7= W ke Jy 0.18 L-(L-d)'. #Z# E#k /K COD £ 15 000 mg-L™'(OLR Jy
5.0g(L-d)"), COD By EBRZFINIE 74%, W HEFEJ 1.23 L-(L-d)", XIH7IE A 2 BR 3R 83% (141 3 Fil
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Abstract  Organic sulfur(s) compounds and para-ester manufacturing wastewater was characterized as high
COD, rich sulfate and organic S compounds and low C/S ratio. Single anaerobic reactor treating this kind of
wastewater can only run at low COD loading rate (OLR), then the micro-electric field - zero-valent-iron (ZVI)
joint system was used to treat it based on the enhancing effect of methanogenesis and denitrification from
organic S compounds and para-ester manufacturing wastewater. The experimental result indicated that the
compound bed could remove 70% of COD, achieve 1.41 L-(L-d)"' of methane production rate, 87% of
denitrification efficiency and 74% para-ester degradation efficiency at COD organic load rating (OLR) up to
6.67 g-(L-d)" and influent COD of 20 000 mg-L™'. At COD/TSO; (total sulfate) of 1.57, COD removal
efficiency, methane production rate and denitrification efficiency could be stabilized at 60%, 1.18 L-(L-d)™" and
79%, respectively. At COD/TSO;” of 0.88, a moderate inhibition of methanogenesis occurred, while the
anaerobic system could recover after seven days when COD/TSO;” was set back to 1.57 again, indicating the
resilience of the joint system. This study revealed that compared with single UBF treatment, the combination
micro-electric field-zero-valent-iron (ZVI) with UBF not only resulted in the significant increase of operated
OLR and the ability of simultaneous methanogeneis and denitrification (SMD) of the joint system, but also
tolerance to lower C/S ratio.
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