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Ochrobactrum sp. and Its Bioaugmentation in Coking Wastewater
XU Wei-chao, WU Cui-ping, ZHANG Yu-xiu", ZHANG Qi, ZHANG Yi-ming
(School of Chemical and Environmental Engineering, China University of Mining and Technology (Beijing) , Beijing 100083, China)

Aerobic Degradation Characteristics Quinoline-Degrading

Abstract: Quinoline is one of the common refractory organic pollutants in coking wastewater. An aerobic bacterial strain KDQ3 capable
of utilizing quinoline as the sole source of carbon, nitrogen and energy was isolated from activated sludge of a coking wastewater
treatment plant. The morphological properties and the 16S rDNA sequence identified KDQ3 as Ochrobactrum sp.. The optimized
temperature and initial pH for quinoline degradation were 37°C and 7. 0-8.0, and the degradation kinetics fit with Haldane’s model.
KDQ3 could degrade 200 mg+L ™" quinoline in the presence of 10.4 mg:L™" hexavalent chromium. In addition, KDQ3 was able to
degrade quinoline in real coking wastewater of aerobic tank and improve the removal of COD, indicating that KDQ3 had the potential of
bioaugmentation for removal of quinoline from coking wastewater.

Key words : coking wastewater; Ochrobactrum sp. ; quinoline; degradation kinetics; bioaugmentation
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Fig. 1 Transmission electron micrograph of KDQ3 strain
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pH 7 ~8 i ,KDQ3 H#kA KBt , A id P fmg 24
h A S AR ) 48 i 2 8 38 911, 8% , U ] KDQ3 [ e i
WK 1) B 3 W) UE pH N7 ~8. Acidovorax sp. DQS-01
& firg s K 1Y) e i pH ol 8 ~ 10| Rhodococcus sp.
QL2 {opsracd pH 8 ~9glel , Pseudomonas putida WS-5
A fife W WK ) e 1 pH A 97 Tl Pseudomonas sp.
BW003 F1 BW004 f{fi&E pH N 7 ~ 822, il
AR 28 A7 BRT 14 5 pH oA 7 ~ 10, BBUPE FA858 7T v R s ok
Rfife 7 R ), DRI A A AR e i, 3 i
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Fig. 2 Effects of temperature and pH on the growth and quinoline degradation of KDQ3

2.3 KDQ3 F&fish 112%

FERAERIR BE T pH 4544 T, 43T KDQ3 [ i
WER B B 2. R 3 45 R EIAE 23,73 ~ 492,27
mg - L™ MRV JBE VI 1Bl 1A, 00 s s b o BB KDQ3
AR P 7 A s RO AR A A 9 oA
TR, W IR 5 4 AR i T (1A B )t A 5 XY sl J3E 3K
579.29 mg-L ™"}, KDQ3 Y Dy, 7E 48 h N AR J
Ko, WS bl 5 38 I L A, 9 P vy vk s b LA 4100+
KDQ3 Az 1K s w ja gt i 4 .

FRAE KDQ3 [ fiff e bk 1) LU R i i 6 5 G vk
(I SE I E G | 8 1 Matlab #F4% 18 Haldane J7 72 Xt
LU B R A TR e B/ — e th & U6, LG Y
WS IO 542 £ 3 ) 2 i 4 R S B B A 25 SR G 8] 4, 454
KDQ3 K fift sk it 2 114 280N 1 g =0. 18 h71 |
K, =16. 6 mg-L'"f1 K, =241.7 mg-L~". K_ J2¥i
FUEE K, i R K (B8 IR A 3

PERRA , 1T fak A 0 5 IS 40 A i A2 PR 7. Acidovorax
sp. DQS-01 P& MEMR 1) 30 )14 S8R q,.. = 0. 64
h™' K, =164 mg-L™" fl K, = 253 mg-L™ '™,
Rhodococcus sp. QL2 K ffmsmk i sl 1124 S 800 q,.
=0.49 h', K =687 mg-L™" fil K =387.1
mg-L """ Burkholderia pickettii [ fift Vi Wk 1) 3 g 2%
B8N g, =0.44 h™' K =166.7 mg-L~' Fl K, =
650 mg- L") 52 MEL , KDQ3 A5 K Hb R fife ikl
(0.18 h™") Akl Z KL (241.7 mg-L™") ¥5/ 4R
M7, 7 - 2, v v bk J3 — I/ 50 ~ 150 mg-L7",
A THMEI 2250 K, , IrLd ,KDQ3 1E Ry i M i5 Je fi Ak
PG 0 — B3R REAE R A s b R rp R T
YEM.
2.4 KDQ3 7ECr( VI) 7775 Y e bk B g 1

KPS ARERSE Cois w7 2.6,
5.2.7.8 3¢ 10.4 mg-L™" Cr( VD) ¥, L 200
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Fig. 3 Effects of quinoline concentrations on biomass and quinoline degradation of KDQ3
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Fig. 4 Measured values and regression curve
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(88.1% ~92.7% ) , 7 B M bk i) B i /2 th - F KDQ3
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KDQ3 HILEY) e BE % Cr( VL) ¥e B T 5 1M [ 41K, 24 h

0.4

03+

0.1 F

0 12 24 36 48 60 72
i fEl/h

5 SRR AR s b o2 fige R AL B 5 Cr (V) YR EE T
FEMTFEAR, 24 h 22 RAK, R Cr (V) B A
KDQ3 AE < Frmgs kR i 1 E . 8% 10.4 mg- L™
Cr( VI) %F KDQ3 A K HA — & 1y il /5 H , (H 75 H
R AU s b 1 e i R L R A B 88. 1% , R W]
KDQ3 7 2.6 ~10.4 mg-L™" Cr( V) 7£7E F BEA 2K
M [ A s IR, K AR R RS Ce( VD) 23 T K i
Cr( 1) 7T W B} 77 [ 449 5 L it A7 7F T DR (iR
Je) H, Cr( VD) X AR W i v L s T er (I 2
BT 5 KOR 4 R A L A5 Y%K, Sultan
DN B T 5 UK R 4y B B Ochrobactrum
intermedium STCr- 5 HE &= A & J&& 100 ~ 1000
meg-L™' @ Cr( VI, 7E 72 h P H 8 58 4 16 J5 200
mg+L~"ACr( VI),96 h X} 1000 mg-L~"Cr( V) ¥
W IR R 50%. MOl FOE K b A B
Ochrobactrum intermedium CrT-1 7£ 24 h % 100,
500 F11 000 mg-L~" B Cr( VI) 9 i J5 3 43 51 55
82% . 28% 1 16% . W\ 4% 5 Y S 4 37 73 B 1)
Ochrobactrum sp. CSCr-3 HE = % if J5 100 ~ 800
mg-L ™ "AYCr( VI) ,7E 30 h PNEEHF 282. 7 mg-L ™ 'AY
Cr(VI) i )5 90% [30] , %2 W Ochrobactrum sp. B

1.0

0.8

0.6

0.4+
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02+
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i [)/h
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Fig. 5 Effects of Cr( VI) concentrations on the growth and quinoline degradation of KDQ3
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4B - LI T5 Y B9 Tl % 7K A B A5 B0 A v
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Fig. 6 Removal of quinoline, phenol and COD from coking wastewater by strain KDQ3
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