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B2 ik i /> Bk 01 4k Comamonas sp. (bdq06)
P 10 ek iR 7K vl ) W b

e 1 1,2 1,3 3 ! 1
B R o@m 3 A wER K H
ER KSR K
(L. 35 PRAE T 5 K b 3 5 K B R B T AR AR BF 58 o0, R B IRFE K 2%, K FF 130117
2. HF A MO B ERIR T AT B, K& 130022 3. HfA il S A fE A ml TS KA ELT, 5 Ak 132022)

OE DURBEOYEOR ) & T — PR A 2 LI /D BRI 50 S LI A B B (bdq06 ) i K R i . il £ 11
NIREARZY 3 mm, REGH AFEEREL 20 um MECH R . S0l Bk HE0% 25, B ORS00, A B T 40 50K B A AR
B TR IR AR ZY 1.5 pm RYFLIE , H el S0 a4, FLAR T W00 O, A0 i A] LB A R ZFLE AR ARG . 7E pH 28 5,10
FIRML HE Ry 40°C B 26 R, 670 280 1 A /N BRI K i s iR ) e i R AR T s o /NER L R IO U TR LB B2, 223 23K
MG BRIE 52 H 1 R W, 20 T 1 TR 1A R Bt AR A TR A B, S AR R AR IR L BB S AE 1 h Y SE AR % 100 mg/L
WO o LA R B JEORE i A 16 /N BRTE TR K Ak B e LA T A RO IR

XREIE ORBEOC NER B EYIREMG ok

hESEXE X703 XERFRIZES A XEHRES 1673-9108(2016)01-0060-05

Biodegradation of quinoline using Comonas testosteroni( bdq06 )
immobilized on polyethersulfone beads

Lin Rao' Chen Yu'? Guo Shujun'’® Shao Dewu’ Geng Zhi' Huo Mingxin' Liu Zhigiang' Zhu Suiyi'
(1. Jilin Engineering Research Centre for Municipal Wastewater Treatment and Water Quality Protection, Northeast Normal University,
Changchun 130117, China;2. Jilin Institute of Forestry Survey and Design, Changchun 130022, China;

3. No. 109 Wastewater Treatment Plant, PetroChina Jilin Petrolchemical Company, Jilin 132022, China)

Abstract Strain Comonas tesiosteroni bdq06 was immobilized to micro-poros polyethersulfone (PES) beads
for the treatment of quinoline containing water. An erosion method was used to remove the 20 pm thick dense lay-
er on the surface of the 3-millimeter diameter polyethersulfone beads,so the exposed rough surface of the beads was
proved good for cell adhesion and proliferation. The distinctive ,deeply wrinkled outer surface with 1.5 pm diameter
was proved to make the bacterium easy to enter the inner of the beads. The beads showed a favourable protective
function for the quinoline degradation strain Comonas testosteroni ( bdg06) under acidic and alkaline conditions.
Quinoline degradation efficiency after cell immobilization were higher than that of free cells at conditions of pH val-
ue =5 or 10 and temperature =40°C . The beads have good swelling property and mechanical strength,can be used
repeatedly. 100 mg/L of quinoline was completely removed within 1 hour after 50 repetitions. Thus, Comonas testos-
teroni bdq06 immobilization by micro-poros PES beads has application prospect in wastewater treatment.

Key words polyethersulfone ;bead ; immobilization ; biodegradation ; quinoline
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FERE, G PVA'Y (R4 F 10 O R o SR R
A HBN T AW U S LR e IR
PR 220 2oy A R S N ) D R
JESRAFRZW R, N AR ALIE P sl Ah AR T, 2 B
FRHRAB S

Ak, BN ( polyethersulfone , PES) {E i —
Fh G AE T2 O Tt 25 R R A TR 2R T L
WL EATR ] R 21 4 125 SRR A o LR A
ST e s VT T ol B D B SRR AR R IR
TR R BRSNS 23 i BB ) B AR A Ak O HL
RE % 108 13 45 ] 3= Wt UL € AH B AL vk ) 4 45 1, 4%
PES #1 B FLIE 70 A, Al 2 H AR 2 20 pm 9 A &R
2, X R RA NI R 3D 454, A B TR S
IR L RN A A% BT RCR , x B 2 A T T R )
REAR W E 2. A0, S L, WM e —Fh s
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B o I, L PES B ORL 672040 B, T DA kE £ 5 K Ak
PRER TR GBI ANF S e o BV BUAE O 0k, R
ULE] PES 20 B Y AH G o

ARWFFELL PES Jy J5AF ek, R A% S8 72 05 il #5
Ho48 WO T8 454 19 /N BRI 3R Bl Ok B 3 — Fb
Comonas testosteroni( bdq06 ) , Fi 7T [ fit 7K v nds nk, [w]
WEor BT T pH L BE X N BR BT R A A Ik R

S
1 #REFE

LI
N-N — H 3 B i i (N, N-dimethyl formamide,
DMF) Sy 3 A &, W 3 BT T 3al50) 24w o v bk, 2-
FR AR R IR 46, W T Sigma-Aldrich 2w, 52
B MK N 28T K. ALK IR PES K, 4l
H99.5% , H1 MR A A LA g A 1R
1.2 PES #3k#l &

PES 5 2 Z 4 Wt % %¢ B ( polyvinylpyrrolidone ,
PVP) % 51 5 L 14% 45N 3] DMF o 25 555044 6 h,
K T 5 9 R i 20K T EL 3 /N Bk LR
Ffe 1 h J5, O T, 75 2 PES /NER, s 44 4 Ps.
¥ Ps JA DMF #5576 200 o/ min HEHEAF TR
25 s JE, B TR 1 B SRR Dk A SR BEIRNER
4N Eso
1.3 PES KA ERFEMLR

A SLEG = F Y 1 Kk Comamonas testosteroni sp.
(bdq06) (NCBI No:KM277791) , §ifi ik T 35 M1 fL 2

1.1

RV KRS VTS U8, BE LA WE B A PR — i Y A LU
AR,
131 R RH %k

6] 150 mL =¥, KA 100 mT. #g bk
B4 100 mg/L ) AL ER K ¥ ¥ .5 mL ODgy, =0.5
) Comamonas testosteroni sp. (bdq06) F K Fl Es, ¥
=M AR IR FE R B, T 30°C T 120 v/min $k 7%
Bigrad o K Es B, 8RR 2% o #8008 8 3 K
Ja NG b Wb A o SR AR TR 7 5, i 45 Ps
TR FE A
1.3.2 Rk f 5

(1)pH 2w : Bt 150 mL =¥, it A 100 mL
WE bk v 2 Oy 100 me/ L 1) JCHLER K I, A1 ] HCL
NaOH P& 15 %Y pH 23300 09 5.7 #1010 0] = fy il
Hi 3 BIAA S mL 0D, =0. 5 F 1 v A — i Bk
R Es, AR R FE R H, T 30°C T 120 o/min 4z
Dr 1A, 1) G ) SBORE 73 BT 7K s Bk D 25 6 s i
W o BR3P ATAE . BRI 8 S
SBUEE ZINER TR TR B TG MLk A bk K I b R AT
BE %, 70 Hir e Ok AR it OR AT Es 10 EE S A IR RE

(2) IRBER W 7 pH o 7,36 0 40°C, Hift
B F5 25 A 1R) pH 52w 52 05 [ B JRORF: 43 BT 7K e s ok
22 KL v e )
1.4 SHMETE

KR 7 B B (XL-30-ESEM Y, 5¢ [H]
FET) 73 Hr 5l 80 /) BR A0 97 480 180 /T )5 BBk 19 2 5.
SRR LR S A S Yu R I I

K FH R RO AR (3% X (LC-20A , H AR 5 3t ) [ Bif
3T 7K H R v R R 2058 Bk e R MR BE € 35 A
Shim-pack VP-ODS-C18(4.6 mm x5 pm,150 mm) ,
TShAH N B 7K = 60:40, Y # 4 1 mL/min, £ ]
PR 273 nm  JEFER Y 10 L, K6 H 0 s [ 53531 O
2.7 min i1 4.2 min,

2 HRS5WIR

2.1 PES /I\BkF3R

2 PES W 7E A K i W0 2 AR SR
K% S, 3 B0 PES B BroR S A A1 23 5 it i 4[]
A, RGE MK AT, A2 RORL AR £ 3 mm f) Ps /NER
(B 1(a)) Kt (B 1(b)) o W& 1(d) ry b
Bl 7R, Ps RIEAFEBUCH R, R 29 26.6 pm, X
JZEUE TZ BTG T 8E [ 1 K 1 2 A 60 75 3 B
9 R 7 70 A LR M, S B Ps DA B AR B Al i 7R 2
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S5 XM 22 4E Y AL 250 AT D) OA A R AR A 4R
RAFRE R PR B Ps 200 U 2 AL AR B 2 /b T 41
PR R (29 1 pm) L, Ps 3001 B0 2 AR
sV FH S 5040 A e LS SR T B T2 HE A Ps T
HAEAE Ps RiAEK (B 1(c)) . Bl 1(e) /R T Ps
PR FLEE A, LA o0 A 5 M, H1E 5 B S, FLAR 2 S
pm ZECE R, H AL B A K AR
W T B IR A i B JZE R TR M LR AL

[ e L
- 3

(h) ESSRMTIRAIN

K1
Fig. 1

PES /NER 1 SEM [&]
SEM images of PES bead

Oy it — 25 ) i s () L T8 S5 A, R P R R ik ik
EERRMBUEZ . REOCHEN Ps 252 M5 ,
ARFRRUEE , AN L () Bros o (eSS HERZES TR, Ps
P EE B W T DME SR R AR 2
pm ZEAHSLIE . TR A EBIRSF A 1 ~5 pm,
AT RIE 95 R R A FLAE A NBR R AT AR
KRGS (B 1 (g)), B e 2 T2 i A B R AR
SR A B T AN A AR K

Es NERA Ak i fLIE 250,y Ah e P LA
AR AL , B2 DX T 4% G A ) 40 i
Ko BEBELF (Z AN BN ALIR B BN o X
BRI Sk FLIE S5 A, RE 8 O B A W 4R A1 KL A i 2R
SHIRSE, 55 Ps TR i A9 FLIE AR EE (] 1(e) ), 7E
Es Pt s 00 21 40 g i B 5 2R (B 1(h) ). Es

JINER G P9 K A [ S5 A B T R i
FEARFIIREE T B e K A DL A0
2.2 PEFREEN
2.2.1 pH %%

2 T A I B A L pH Y 6 ~ 9,0 pH
(L2 5 V0 200 T 24 I e, £ 725 £ 0 DR 240 1 2% T i O
P v 1 9 B 3 AT, S SO0 R R O M A B R
HIE 2(b) AT LUE 78 pH =7 5040 T, R 4 i 5
B 5 A GG Es %7K v s bk i 5 i 205 kA
FTR) 2252 O h Az 0 e A K vl s Wbkl 5 42 25 B [l e
i 7 ) 20 5 s K 1 A S A AR T A A AL
100
80
60

40

e (mg/L)

0 5 10 15 20 25
(Ffj)(h)

—=-Es(UEN)  —e— FEANIHOERK) - BREANIA(PH)

—o—Es(2-FHLHEN) —o— Es(pH) —o- il 40 2- 8 ik

100

[ (b) pH=7
bl o -—
% 601
E [ —=— Es(En)
S or —-umaEE

L —=— Es(2-FR L)
20— HFEANTR (- FEERE)

OF a—a

100~

80
-~
' :k:*w
—m—x_%

60

KEE(mg/L)

40}

05 10 15 20 2
[ 1al(h)
—==Es(iiN) —— iFEANiodnk) — BEEANTA(pH)
—o=EsQ-FAEHEMK) —o— Es(pH) &~ i A3 2- 52 A800H)
B2 ORTEAIAG pH I iE 2 K Es 50805 B K e ok
Fig.2  Free bacterium and its immobilized on E; for

biodegradation of quinoline at different initial pH values
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e 2 W BEDU/NBR 1 2% Comamonas sp. (bdq06 ) A 1 Wi K v ity s W 63

2 pH >9 B¢ <6 B, 4 5 3 1 2 18 S g g
PR S Y = HE 250 25 K AR A, 5 e AR TR Y AR B
BEREAE Y . EAREZR A, N Es
X5 A0 B PR AP AE L AR pH =5 F1 10 Zo 4R, % )
BT 1 225 A TR R s 70 438 B X 7K v s bk 9 56 A 3005
WE2(a)#f(e) iz,

5 pH =7 MHLL,pH =10 W, HAZ & 7E 15 h 7]
DA 5T 4 9 A 7K roms bk, 17T [) R 220 30 5 40 B A R AR
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VR, T 06 I 3 A A 12 i o i 25 A T 1 B D K
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IRE] 5 I, i 5 40 P 9 T PR £ 1 A2 A, 7™ 52 ) HL OE
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AW REMSAE 21 h (N2 R FE MMk, HXT I pH 424k
AU, s WIS pH =5 I8 & pH =10, Es
R A7 2 R 0T TR pH R T RE ) W 00 T I R A A

S3 AT Es 57 28T XoF 7K v ok i) R A KL T DR
M, Es HAE BT 0 28 () £L & 25 1) T 3% 1 5% oK M,
A BT A e AR i H i A3 PR L E B R
(9 53 A A, S A B T8 I — a8 W BE A6 B, A 32 A
TS5 AR PR A TR AR K 1 I 5 5 S 4 AR AH B 4
P 282k [ 3 Ak 5 BE 0% 78 AR K — B[] 4R 45 g 1Y
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for immobilized Es beads and free cells
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