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ok e T 114 2= e B P R ¥4 i 3 B ] 4 28 A, 80 o L SR AR R e A5 1 S 42 P i 10% | #3F 4% 3 150 remin ™' | 45 pH 8.0 ~
10.0, I 35°C. 1 H Haldane J7 8% X 32 P A6 AN [F] s bAT) vl B T 19 A 4 3 g 2 B AT T 46400, 10065 it 4k 5 S 460 2 i AH
St A WK TR T T SR 1 R A TR A TR R T AR AL IR K B A i AR A B 7 S Bl PR A 0 IS B 7% ( moving-bed biofilm
reactor, MBBR) 217 72 h J& , X 54k /K COD HIRFfRIA %] 87.4%.

KB EIMRAJE ; VEk; FETERE; KBl YRl

REDES. X172; X703. 1 XEAARIZEE. A XEHS: 0250-3301(2015)04-1385-07 DOI; 10. 13227/j. hjkx. 2015. 04. 034

Screening of a Highly Efficient Quinoline-degrading Strain and Its Enhanced

Biotreatment on Coking Waste Water

LI Jing'?, LI Wen-ying' "

(1. Key Laboratory of Coal Science and Technology, Ministry of Education and Shanxi Province, Taiyuan University of Technology,
Taiyuan 030024, China; 2. College of Chemistry and Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024,
China)

Abstract: A bacterial strain, which could utilize quinoline as the sole carbon, nitrogen and energy source, was isolated from the
activated sludge in a coking wastewater treatment plant. According to the 16S rRNA gene sequence analysis, the strain was identified
as Acidovorax sp. Taken into consideration of both the growth and the quinoline degradation of the strain, the optimized degradation

'. The process of its growth was

conditions were acquired as following: 10% inoculum, pH value of 8.0-10.0, 35°C and 150 r-min "
simulated by Haldane kinetic model under different initial quinoline concentrations, the fitted curve had a good correlation with test
measured values. Furthermore, coking wastewater was bioaugmented by the mixed strains of DQS-01 and D2 with enhanced process in
a moving bed biofilm reactor, and the COD degradation rate was 87. 4% within 72 h.

Key words : Acidovorax sp. ; quinoline; degradation properties; degradation kinetics; enhanced biotreatment
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CoCl, -6H,0, 2k [ Ay ms ik o WLk 15 57 JE i 7 4 F .
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W1 mL( EE RS> FeCl, -4H,0 1.5 g-L7",
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W% AR 2k oy B el A B Sl TR

1.3 HEHFhEE
TEAS AL, W A 2T e A5 2 ) 4 5 ) 2 B
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% TaKaRa A9 TR A S8 AL, 3 3 XTI R Y 16S
rRNA R BEAT Y34 5 X5 47 8 7= Py kA7 00 )5, 45 %)
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AO - At
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€y — €
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C — C
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T, P A% 28 J0 TR K e i 8 1l — e v 1 TR R
(ABEWEH 150 mg- L™ 247 ). e — 8 By &
N B s Ok TG AL R B 7R (M O ) G VR Sl 300
mg- L") ERRIREIR G 5 . #I4R pH ., IR T IR
DR, RS = AT RE , DA TR G v
WA [ S A5 1 R 28 6T R
1.6 DQS-01 BEREA IS Fl o bt

DAZRIY | 25 vEmk | SRk ke IR A,
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SR FH B R B I sh AR B 320 7 ok A 4
A6 BE TS U8 BT S5 % H il MBBR 0 %
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W B b)Y K P ZE KRR B, (H: coD ki




4 3 TR ;A OHR AR i o 07 2 S OGS A A PR K i A Ak 2 1387

258 150 mg-L_1 ,j][l)\iﬁ?H—( Mutag BiochipTM ,f?)
PHATHRAR, MM R S R (AR R 5% ) P R
SrEfi; 48 h G IR IR AW, A SRS
EEALIE K, 1l COD MR BE PR FEAE 150 mg- L~ A2 475
R P R v B 1 O S DU A RS iy 34
B ARG RN R 18T AT 40 d /2
IR R K HE7K COD ¥ 25k 600 mg-L~".
1.7.2  AYsfbses

P LAY DQS-01 4 . DQS-01 B M A PR 24 5
B F 5 R0 B A AR T D2 I 4L I TR T RE (2B
TR 1) FRAER RN 10% (/AR K, R
L) B EA 8 A L 25 T Fe B 1L 7.1 T O Al
MBBR 4t F R g s R AT, LA 50 B i 15 10
MBBR X £k & 7K 1 B it A 25 100 | %5 %8 DQS-01
Ko D2 XA K 1 A= i A SR

2 HFRESW

2.1 TEFhITEY . IR S E

T S AN T EE I T ML 55 R W s b e | e ¢
TR 1 Rk LA b A e — Bl | B M RE R AT A=
KA TR , 2 R AR ZE M IR B2 ) SO ~ 600 mg-L ™" 1)
BRFRW AR K R, Y v kv B2 K T 600 mg- L
W, AR A K 2208 B 2 A A K.

IZ R PRTE TCHLER P Al 3% 5 5L b 2 R RDE | 34
GRSE RGN, Wk BRI A6, 512 1.0 ~
5.0 mm. ZRHEE QY05 70 B 0B T MR S B,
PR L 52 AT AR, A A ot th 3, R/l (0.3 ~
0.8) pmx (1.5 ~5.0) pm. [FA}, %} DQS-01 B
TS E SR NER 1 R e X T &
TR 1 J& (Acidovorax sp. ). 4546 H: 16S rRNA FE[H ¥
G G3HT  Fe i LR P 916 s 3] NCBI B4 g (5515
9 KP126996 ) , 5 51 ) 45 2R J2: 12 b -5 3 2 20 IR 1A
Acidovorax avenae FALLE L 100% .

#1 DQS-01 BRI EEANLIER

Table 1 Physiological and biochemical test results of DQS-01 strain
T H 4 T H EE
AL + LN +
AR AL A B FEREER || LK ® -

IR AR A )5 + 2T -
A R R i + JIR B 77 -

2.2 DQS-01 TR A=A B XT s bk i e fi

PL 15% BYFERD R DQS-01 42250 3] 47) 4 v whk ik
JE R 300 mg-L~" By TG AL ER H5 FR S, FE 120
remin ' 30°C F& M MR S B0 — B[R] RORE

0 A e e WA AR i R SR R SR AN AT 1 B
7, DQS-01 BEFERH I REAR PRI A7) I vk BE B85 1Y
WA % 5 BE T TG E AN B 100,48 h TR
SR BRI ;X B[R] PRy s I F 63 ik T2 3R A B K.
PRI , 7025 525 Tl PR35 DR 258 0T 12 T o i 1 R 52 ey 552
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100 ——20
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Fig. 1 Curves of the growth and quinoline
degradation of DQS-01 strain

2.3 PREEHZENS DQS-01 TR A#- A RE Y52 e
2.3.1 FEA X A IR AR A B 1Y 5 T

FE 1.5 WHTR, LA 1% . 5% | 10% | 15% 3R
W DQS-01 2 Fh 21 s bk JC AL 4% 37 3 p L 30°C
120 r-min PR H;FF 48 h Jﬁ,(‘ﬂ']ﬁi%%i%%ﬁ@/}'ﬁ
A T s I 1) [ i, SI2 S0 25 SR A 18] 2 () T, $E
0T M IR A R A S A s TR TR AR A K e Y AR
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P AR AR SZ B, oA A P R K B R B
WEIBRRA RN R 5 MRl KT 109% B, B (A 3 7
30291 A (ENSE I AR NI TN R NS = RSP S U
Yo SRR B R E A IR, 5% 0 s R i 25
B 2 TR AR AR A KT M IR ) AR Ao 195 O, 6B 10%
e fER A
2.3.2 PRI TR T 0 R A A B 114 R i)

¥ 10% HIHERN K DQS-01 $2 A MHICHLER 15
FRUE Y, 30°C BRI 7 , 25 522 SO0 w4 k[t At 1 g
AR, SRS R UNE 2 (b) IR, 245
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Fig. 2 Influences of environmental factors on the quinoline degradation properties of DQS-01



4 3 TR ;A OHR AR i o 07 2 S OGS A A PR K i A Ak 2 1389

T 2 SR RE X s AR A i B A AR R R . AN
2(e) Fizn , R ATAE 25 ~ 45°C Ju N A K, X 3R 8
VL B3 I PR B . (H R s 7 IR A T e, g
WA I e 38 B R A W i 52 B — e s . Y B SRR
JE A 35°C B DQS-01 B Xof 1 B 9% it =5 e v, Tl AR A=
Yt K, R AE 35°C M dne A fp L
2.4 DQS-01 B RFE RIS AT IE

FE SR 15 /K Ah 3 2R G B s IR A AT 22 S YL )
FEAE XA 4 T 5 2 S R B 0 A A7 D

SEBRRL. MAEL 3 AT, DQS-01 X AR & ik &
WV e A E P o BRI < WO > S bR > 5%
> MENE > 25y, AL 3 (b) T Al IE AT RUE KRIBTRY
IR, DQS-01 AE 2 A1 F stk e S bk, Lk
SEMME | 78 LA B oAy Bl 050 BT 44 26 o B et X
— RS VIR B RGP F 2 SRR K &
Gerh MRS AL S W AR ME DL R A A — B X AT RE 2
HT T AR LA Qi A I A A 0 s R
ik e 28 A TG A 1 .

80 0.6
(a) CODJfF 32 (b) {4 =4 dik
0 e 4
_:— igﬂ / 405
60 | —a— jimz T04
. —w— SRR -
;— 50 F —o— mEmk ¥ 2
03 =
§ 40 §
[=) +
o %
< 30 02 5
20 |
4o.
10 b
U 1 L L 1 1 L U
0 10 20 30 40 50 10 20 30 40 50
fEf il /h i i)/

B3 REE#3 DQS-01 H COD MR R E £ ¥ =i %
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