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Abstract: Simultaneous removal of COD, volatile phenol, SCN™, CN~, NH; - N, NO; —N and
TN from coke production wastewater using two-phase anaerobic expanded granular sludge bed ( EGSB)
reactor was investigated, with two recycling methods—sequential-recirculation and cross-recirculation em-
ployed for comparison. The results showed that using two-phase anaerobic EGSB reactor with influent flow
rate of 1.0 L/h and recirculation flow rate of 20 L/h, the sequential-recirculation had removal rates of
COD, volatile phenol, SCN™ and CN~ at 75.4% , 99.9% , 91.2% and 89.3% , respectively. The re-
moval rate of NH; — N was relatively low(82. 1% ) ,and the TN removal rate was only 24.5% . The cross-
recirculation (with a self recirculation flow rate of 11 L/h and a cross recirculation flow rate of 9 L/h)

could enhance the removal of pollutants in the coke production wastewater, the average removal rates of

COD, volatile phenol, SCN™, CN™, NH, - N, NO; —N and TN were up to 75.8% , 100% , 97.3% ,
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97.0% , 91.8% , 92. 0% and 68. 1% , respectively, and the average concentrations of COD, volatile
phenol, SCN™, CN~, NH; =N, NO; —N and TN in effluent were 196.8 mg/L, 0 mg/L, 6.5 mg/L,
0.06 mg/L., 3.1 mg/L, 5.8 mg/L and 36. 3 mg/L., respectively. The high NO; — N concentration recy-
cled from EGSBII to EGSB [ could ensure simultaneous removal of NH; — N and SCN ™ in EGSB | ,and

£79

provided efficient and stable operation of the two-phase anaerobic EGSB reactor system.
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Fig. 1 Schematic diagram of EGSB used in experiment
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Fig.2 Removal of SCN~ by two-phase anaerobic EGSB
reactor
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Fig.3 Removal of NH, — N by two-phase anaerobic EGSB
reactor

JE BRI 40 d [ N g A 18T, 5 113 R
AE ST, BN 154 KRBT, P EGSB J i #%
R0 NHy - N 5K BRFA A U, (0 A 2 i
T ke, P LRE N -22. 8%, EGSB I Xf
NH, - N 19 KB40 f(E, HZE Wi A8 (2 EGSB
11 % NH; - N GAZA55 1F £, B R 4. 8% Fa
WA 56.6% . MEE 154 KIFUG, I EGSB [
W i R GRS T I A AL bR, I PG4
55154 Kif N 12.0% , 55 157 Kt 76.0% , 45 160
KBS H84.3% | JG Sike e 78 82. 1% i i o

- 136 -



www. watergasheat. com

FTAE,F XL A WAMEA EGSB A 22 B AL B /KB AT 2L Ak

#3BE RHTM

RGEK NO; - N A% ik NO; - N 1224k
TEOLATTR 0 ~125d 0.1 ~1.5 mg/L, %8 128 Kif
A 1.8 mg/L, 55 139 KEFHINE] 12. 4 me/L, )5 Bt
BN, B5 160 RNFA R F K (72.3 mg/L) AR5
PRIHEFEAT, 226 169 RIFFER] 11.7 mg/L, J5 2EA38 E
4.0 mg/L 4, #E7K NO; - N 4 97.2 ~198.4
mg/L, 7K NO; - N Ry AL : 116 d Rij7E
6.2 ~50.2 mg/L Z 8] 5,119 ~157 d F2EFE O ~
8.0 mg/L; % 160 KEFHEE 3] 12.7 mg/L, J 5 Pk
B, 2055 169 KA R 69. 2 me/L, 5 48 E 18
70.8 mg/L A£4(65.3 ~75.9 mg/L)

Lol B Z iy LB W i A 2 1 i NH, - N L BR
#(82.1% ) , ik NO; - N I NO; - N ERYZE AL
JERHE . HIK NO, - N REERYEINFEREE NH; - N

KERARAHR G, BEIR K NO, — N e B ST pRsk 3
Je P T K T NO; — Ny B2 AR I PR 3 i PR 45
T , B PRIE T RS E B NH; - N LBRA

I [ B B P i SR EGSB SNz i AR G2 A AR
EZRMFH R 1 COD H5 % W SCN™ Ml CN™ £ BR
A {HJE NHy - N L BRARAN B (82. 1% ), Sk
I TN KBRAAIIRARE (FE 16. 1% ~37.4% Z [i],F-
Y LB 24.5% ) o 4% EGSB I k7K COD ¥
FEAG 7K NOy — Ny B vy , % 8 o 52 3 [l it 2%
Fr EGSB Il RBUN R NOy — N, b se B i TN

2.2 ZX[ERAHIEITHEE

IR B S S [ AR SR EGSB [ i 4% i
FYRRERT LI 1,

R ke ERA X E R R RER EGSB Kk R 2R B TRIREX LL

Tab. 1 Performance of two-phase anaerobic EGSB reactor with sequential- and cross-recirculation
HEARHRAE/ (mg - L) KRR/ %
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U g 28 X Iul - - . - - Y.
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NO; -N 97.2 ~198.4 62.6 ~97.6 90.8 -541.7 47.2 92.0 -3.4 92.0
TN 141.2 ~167.2 90.3 ~174.1 31.4 -10.0 24.5 73.7 -45.5 68.1
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$7196.8.0.6.5.0.06 3.1.5.8.36.3 mg/L,

® AXFEWRIGEE EGSB 1 WAL T
COD £ %M SCN™ ,CN~ NH, - N 1 TN f)5&55% %
B, BRI 72.1% 99. 1% 93.5% 92. 4% .
83.4% 73.7% . EGSBII P& NO; — N |l &
EGSB I {#1E 7 EGSB 1 § NH, — N F1 SCN~ f ] 25
AL AR T R G R AR E B TT .

P
[1] GuQY,Sun T C,Wu G,et al. Influence of carrier filling

ratio on the performance of moving bed biofilm reactor in

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

treating coking wastewater[ J ]. Bioresour Technol 2014,
166,72 -78.

Wang F,Hu Y R, Guo C,et al. Enhanced phenol degra-
dation in coking wastewater by immobilized laccase on
magnetic mesoporous silica nanoparticles in a magnetical-
ly stabilized fluidized bed[ J]. Bioresour Technol,2012,
110(4) :120 — 124.

X E A, BRACHY, R R A/0 TE7E R AL
PGPSR I LT ] i 457K HE2K,2015,31(6)
62 —65.

RlET, M4, BEAE , 45, SRR K COD 4K 1
A A R R L BR LT ] PRBE TR 2440, 20148
(7) :2848 —2852.

GV, Wi By, 5 TG AR AR K AL BT AR A i
BATLI]. E 457K HEK ,2015,31(16) :85 - 87.

Chan Y J,Chong M F,Law C L,et al. A review on anae-
robic — aerobic treatment of industrial and municipal
wastewater[ J |. Chem Eng J,2009,155(1/2) ;1 —18.
RO, A, e, A REEE L/ URLTS J8 D R AL B
AR DT T [T]. w0 B TR 22 24 418, 2013, 37
(5).766 - 771.

American Water Works Assocoation. Standard Methods
for the Examination of Water and Wastewater (22nd ed)
[M]. Washington D C:American Public Health Associa-
tion, 1999.

Huang H J,Feng C H,Pan X X, et al. Thiocyanate oxida-
tion by coculture from a coke wastewater treatment plant

[J]. J Biomater Nanobiotechnol ,2013,4(2) ;37 —46.

- 138 -

fEEEM HAH(1970 - ), &, Il A,
i, e, ORI oK R

E - mail; chunjuand@ 126. com

I s HHE:2016 —08 - 12



