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Biodegradation of Tetrahydrofuran by Combined Immobilized of Pseudomonas

oleovorans DT4
SHAO Qian, YE Jie-xu, OUYANG Du-juan, CHEN Jian-meng, CHEN Dong-zhi

(College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: A new composite matrix, calcium alginate (CA) coupled with activated carbon fiber (ACF) was designed to immobilize the
cells of Pseudomonas oleovorans DT4 for tetrahydrofuran ( THF) degradation. The average removal rate of the CA-ACF immobilized
cells reached 24.0 mg- (L-h) =" with an initial THF concentration of 360 mg-L ™" when the concentration of CA and ACF was 3% and
1. 5% respectively. The mechanical strength of the mobilized cells was also significantly improved with the addition of ACF. Compared
to the free suspended cells, higher stable removal efficiency ( more than 80% ) of CA-ACF cells was detected under different conditions
of temperature and pH. The feasibility of the newly designed matrix was also reflected by the repeated batch degradation which showed
that the removal activity decreased insignificantly after 80 cycles with the modified reaction system (PNS).
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BEPERE SR TE R A B b= A R A
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DT4 LA AR
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300 |- ok
250 |- \.
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Fig. 1 Effect of four different immobilization

methods on THF removal

2.2 3 FOR[RDHT AL P R] [ E Al 2 AR i

PRI T TR S e — T 3 R T T A, (R
FEA BB A AR S5 T il B 40 1R 1 50% , 3RH
A2 T BELRG 4 208 02 PR LR fi sl R ¥ S R . A
WP VTR 605 e I e 3 i) o A 3 1) 3 M e 4T 4
(ACF) . By RIEER (PAC) I T o F 7 15 [
SEALERMR s N ER PR A A5 B 7. ELRE g THF
PTG DL AN 2 B . 3 R Im] [ 2 b 20 B 7E THF 9
R fige 1% 1 35 0 T O TR S I S Ak A4l i ( CA-
cells) , JH: Vi PR RS -Ti6 M o 21 4 [ 52 AL 40 i ( CA-

ACF-cells ) 1Y F% fif ¥ % & K ik 8] T 24.0
mg-(L-h) 7' X EHR TR L, ACFAEER
KT A LA B R R FFERE 2, 145 CA-ACF
/NERTERE SR THF (3 i A FARSE A YR /R
ACF MBS VEF R Rt THE B9 RKBRIEH T —%E
DR, RIS AT PAC (FLBRFERE >2 nm) #HIL, ACF ¥
— AL (FLBR S <2 nm) B T M IR %
1, i THF AR08 5 N 28 2 ik A £ [ 52 16/
BRI N, $2 A SAE CA-ACF /hEkh %
i, MBI AR O, /NER ML 55 2 S 56 th iE
B, (R RN S 8N 3% , 3 PRS2
1.5% W% F, CA-ACF /INEK . CA-PAC /NBR | CA-
kW - /NBER AT CA ZNER (1) 8% 7 4300 o 37%
57% . 100% K 100% . CA-ACF /NER LA 5 3 2
B2 = 03 A0 3 i e Ak, PR G B 3 1 i £F
AEAF A ey B ) [ A A ) i s ).

400

—— CA-ACF-cells
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Fig. 2 THF removal by three different composite immobilized cells

2.3 N[ EERR AN R R
V8 R N 5 2 R T 2 1 52 T AR 14 B L 5 A
GmbERe. R 1 AT, fERIEG THF % B4 360
PRVl DR i ) Bt T i e e RS9 3 e i A
BN 5 BB IS K. 7RI SRR AN 75 58k 3% i,
O i R AF i KO fH 24. 0 mg- (L-h) ', SR FE
HEBERREN ) B ARSI, LB R AT iR 2
R M RATG , 4960 95 R A B IR B 5% I, L o £t
FAUH 18.64 mg- (L-h) 7' & WX — 45 58y J A
S T I BERR A AL T AR AT (1% ~2% ),
il £ 1 8 2 A /NERD LR BE S 2, FERG IR0 AR
TR S I e (R 1), T S 20 A 4 ik U
SR SR, R = )V SR AN i (5% ) TR
FERFF 2 b/ NER G R 0R, T/ INER IR
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AR i H
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e 3 T LA 32 FE O S0 £ &
Table 1~ Effect of sodium alginate concentration on degradation 10
rate and mechanical strength of composite immobilized cells
RIS & it/ % R A% /mg+ (L+h) ! WRER/ % i 0
1 22.25+0.2 100 A(_-:-.':;flt_,-%
2 23.36=0.3 1% B3 RF ACK & BNHHFEE LAY
3 24.01 0.2 37 . ) ,
4 91,78 20,4 20 25 B3 ER AN AL R BE Y R0
5 18.64 +0.2 0 Fig. 3 Effect of ACF concentration on removal efficiency
and mechanical strength of CA-ACF-cells
2.4 AN[FEPERET Y R 2.5 R[PSS

FEET ACF 115 i % P 5] 18 2 £k 7Bk ) B fit
PERERYRZIR , FH & 3 I, 76 ACF B 0.5% L A=
1. 5% Byt FEbr, PipIw] [ 52 £ 200 iy e i i 32 1=
e, 78 ACF & &8 1.5% i ik 3 e K (H 24.0
mg- (L-h) ~'. M4REEHE K ACE (97 &, R ol
BTG, HRARRIR BT, RULE ACF & it
BETAETT, P IE[E R Al /N R R A 0 A i g S R
FESE ACF YW FHEHT, B blim, BRI
THF B A FroTiki k. (H22EH (2% ~2.5%),
W RRFAE FEGT e i 3 6 1 DT MR AR A5 AN | B 22 A,
BT IA T i 2 09 ACF 1 {5 il £ H 1 /NER AR 1555
T (FE 3) e AR 1818 3>
B, X ACF & itik®] 2. 5% i), 8 ik
Dy il e e D ) Ak N ER B T HE RIS, M
DIRIIERIE | A5/ NERA R0 il i RO /D, Xy
B R) [ 2 b 20 L e R B AR 1Y O — AR
LRI E &8 1. 5% M ACF F3 .

—— i

100 |- —A— CA-ACF-cells

(a)

90

80 |

LBRAE %

70

60 Lo ] | 1 ] ]
30 35 40 45 50

i fiE/°C

LBRAE %

MEERZM .t R 4 (a) T RIAS Y, UiE R A A B
I [ 72 1k 41 L 7 37°C BH 3 R B0 T 4% F B 19
THF [ fift 36 Pk, LB 5A 5 T 100% Fil
90% . SRIfT, BEFE L B Tl Je R, JiF 2 4 it
1) R g 6 PR A2 3 T 3R B2, R R 27°C
50°C BT, Ui 25 4 ) R A 280 o3 0 A 78%
68% , ULHIEES DT4 2 M X il B A i 3l bh A k.
T I ) [ 5 e 40 A A B 1 A8 Ak ) il A o e
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