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Study on Immobilization of Petroleum Biodesulfurization
Catalyst Agrobacterium tumefaciens UP-3

HOU Ying-Fei KONG Ying YANG Jin-Rong XIN Wei ZHANG Jian-Hui
( College of Chemistry and Chemical Engineering , University of Petroleum East China, Dongying 257061 )

Abstract : !mmobilization of the bacterium Agrobacterium tumefaciens UP-3 was studied in this paper. The resulis
showed that the immobilized cells with the mixture of polyvinyl alcohol ( PYA) and sodium alginate (SA) as the
immobilizing carrier had good biodesulfurization characteristics; The optimum operation immobilization conditions
were 4°C | the total concentration of PYA and SA being 7% (wi), and the concentration of cells being 0. 05 g/
ml. When DBT addition was 2. 7 mmol/L, the DBT degradation of immobilized cells was above 60% while that
of resting cells is 13%. The optimum degradation time and temperature of immobilized cells were 5d and 28T ~
32°C, respectively.

Key words: Petrolenm biodesulfurization, Dibenzothiophene, Immobilized cells, Agrobacterium tumefaciens UP-3

DB R KRERS AREFHNHRR TR TERNES, HIE™HHHRE
BRAMBRE S TR TR, TR ERRRE T R ERIREMN S R E R
B, HEA DT ESESSR E SR, EPBR (BDS) EEFRFTETELS
S KFEDRARICOE R R AL, ETMERERTRELD", LR
BHAR., BEREMN. FARED. BASRBRMARRE AT LR RF TR
EwshE. BACAEE 2 A BRENNERT Y, Bida bt mBEmeg
Bricged, HRER, AUIREINEA WAEYBR AR AR S

BIBMBENEVRAELAEE YRR REA T LM ER, HRREHN

‘FEHAMARSTEAL R D FEOMFEESFEERE (No. 200109)

AMAE (HR) MEEOFESEMIHE (No B2004-06)

*UHEFE A Tel; 05468391029, E-mail; kongy@ hdpu. edu. en
WA B : 20040324, #EE BN 2004-05-28

© PERFREMEDTRAETIBESHRIEE http://journals. im. ac. cn



2005 4732 (1) WEWFE M 53 .

[ R 4L — RIS B B E W AE W IR AL R M BGE R 2 —, A XA nER RN
FEABITT, HAEKRRIRE, ESFCHRENE Chang ). H. P f1 Naito M. %1 A58
SR B IR FAC R B AT O RISEWEST . ASUE I Agrobacterium tumefaciens UP-3 (€G-
MCC No.0973) RE# A O MR A M AR NMGHAYRRE. SXRAR
SRR BT T E AN TE, R0 T A AL 5 R T A Sk AL B B
BEROS O, 5 T I8 Ph 40 (o B A .

1 #MESAE

L1 H#
L11 BE#k: BEHEETHEAMEMASMEXEEESRATERE KD, ST NEE
+ AT (Agrobacterium tumefaciens) UP-3,
L12 iRy rAERENBREs b pH 5 7.3 ~7.5,

CZ i3k, BEME3 g, WBEE80.3 g, K,HPO, 0.1 g, KCl0.05 g, MgSO, + 7H,0
0.05 g, FeSO, 0.001 g, EMAEES 1L,

PU B33, %4810 g, KH,PO,0.5 g, Na,HPO,4 g, NH,Cl1g, MgCL, - 6H,0
0.2 g, CaCl, - 2H,00.02 g, NaCl 0.01 g, HAEAH 10 mL, HEKERZT! L,

NBYE #%3%%k. Na,HPO, 4 g, (NH,),S0, 2 g, MgS0,. 7H,0 0.2 g, CaCl, 0.001 g,
FeSO, - TH200.001 g, HEAH8 g, AMKERZE L,
1.1.3 Hfth3FZ4H. SA, PVA, CaCl,, DBT, BiiRg, N, N-—HRZHER (DMF),
1.2 ZBAHZE
L2.1 Wb SWE. BREHEN 200 o/min BRFHFT, BE30C, HIHHES0
mL, FEF24 h GEOHE, BHBOVEREERME: 4C, 10,000 r/min,
1.2.2 FEEHTTE:: 55 PVA HISA IBESYIMA 100°C KK, BEHEE#E3 PVA fI1SA
RIS IKIER, RHRIERN, MAKEREK, EO9ES, AEHSERERETH
ASASMMEOREIIERT, EHEERELE 3om ~5 mm, FEEL24 h, WE
P BEKUER 3 W&,
1.2.3 Bgiilse. %5/ DRT G445t iR, RNER0C, §ETTF
250 mL =X f TR, RS E K 180 i/min, DBT RIGIKEE N 2.7 mmol/L, 4K
LB SE R TEREFD UP-3 J5 1 50 mL $53e BrpifffT; B RMRNM R AHEHE
MR AE 50 mL BEERELE M P AT, WEEMRETY 0.0125 g/ml; EFE{LH AR RIS
MY THEMREE N 0. 0125 g/mL A & LA KAE 50 mL H,0 F34T; [ b4
FE A dimid i S/ RN E, B RMERE, AEBEKESRER. BLE
EALHM
1.2.4 DBT#&: MZEBMFEBRREE (FEBRBSRMBERI N 4:5) PEAK
DBT, {fHS M (Vanan 3800) RIERR DBT &,

2 gREiHit

2.1 B UP-3 Mm% aE
FHHRAA T ERCLHE T UP3 HEBIER RS WE. 30T, pH 57.3~
7.5, H¥. AXRBHTARKEREMDBREET UP3 EEBEFRRET HERL
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AYINREREE D, HRRF L, AEPRIMTLUE Y, NBYE 5#ERAEE, Wiy
EER A B k0 DMF, BEfR T 2.52 mmol/L #1 2. 39 mmol/L f# DBT, T Kohtaro
K % ASFk a0 sisk WU-S2B 4 (K40 FFE4R 0. 54 mmol/L () DBT, /T UP-3 K4
MR AR R BN+ AR Tk, BEEBEEMEMERUAKNE,

BRLAE S DMF Dy,
£1 FRSKENIRIRS UPS MBHAR
RERXE (%)
R gt T8 ¥l DMF
NBYE 93.3 52.9 42.9 88.4

CZ 65.2 57.4 26.0 77.25
pPU 15.5 9.1 3.8 19.0

BERAREEAREEFENBERFILER, ARATREFRRE, #Eig UP3
WEREEARGRKEZ AR E RSN UP3 JI% DBT MEEMEN TR, &4
DBT 3% 2.7 mmol/L B}, BEFRRNA13RES.

%2 BENETLAMBRNROEE 2 ﬁﬁfﬁwﬁﬂxﬂﬂ@tw‘
AR (T) B—hamE () Bormme (n) =21 BRI %R LR

; — e %2 Bxt AR F 8 A A
15 29.46 16.35 MEREE, WNEPILEH 4CLEE
25 28. 40 19.86 R EE AW SRE, WEBEE

LR EE RS, BRAEHDRA.
JFHE 4C Y RIURIG SR, IMETBEPHBEYHEEERE/N, SHER
&g,
2.2.2 PVAFISAWBHIESE: SAKBFHRRE—MANEERSHREEE, E_40H
BMFHERT TR ERR-BI A, PVA FERAMMRE R+ s R Lk, &
FEF R P GO R PYA RN Twi% 558, KB E/de, Hik
BT Twi% AP R R SR . B 12 PVA R SA M ot B e (b w2, Bf
PVA I SA ¥RBE LR I8I0, B LA MBEARAE D e GRS, MA B HEG —HHMN,
PVA HISA BRI R 6: 1,
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2.2.3 GLEEs CaCl, M9R2W . JUREREIRMARM CaCl,, BT WNRRTEAK P HEMIERER
W, FPRREHWIWE, TRRAHMAER, T CaCl, BETk, BHERT
CaCl, X EE /N RER MRRARWE R, SRLE2, 4 CaCl, WEREXT 1%,
Hoe B A BB RE A/ ER 5 BE AN 12 5 P 4R MR IS B BB S R EE
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2.2.4 ARPREREE. MR RKREER NS ELS BE KRR RER Y —HE
HER, H3 BEREAR. AJUAFIL: FEE SN K DBT FEmEA B, SMWRE
R 0.05 g/ml Bf, REF MWW, BEERNEFESRE.
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2.3 ERUAMEAERFEER

e UP3 BEfebls, SRR HRSELEN BRK, Rafxge, |
4 ZFE4 UP-3 X} DBT P& R SREME M X R ik, HEWAFL, BlEd UP-3
W R B EDG S d, EEMEAS dEAGHRMRBBE, #TE5%5%.

ERBREREEAMREENEERmEE, B5 2 UP3 EEhammiERRgE
SREBBCR LML, LK. BEREREM UP-3 FZLMps DBT MR R.
Wik BEE28C ~32C i, EEmimBRmitatis; 3 REA UP3 @
LA IR BRI RE LU iR T, IR R (b AR 7 KA,
BORBETRE. HIERZMMN RS KB 30°C, 78045 B B 7 40 i 057 R 1R
B, BRBHNIEHER; AMSdEEEZE, KRBT RBIMMEA,
MRk EE AR R T - MRPER, ATRIE T 28T ~32C 20, Bk
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PR PVA 1 SA TRA Y AR E LBk, XTRFIE UP-3 IR AL A i it
FIT740AL, 7E4CEBL., PVA I SA RO EIRE Twi% . FIAIRELI Y 611, dRRIE
#0.05 g/mL %0 F, #&AEE L UP-3 HIRAARENRGRAER; 25 DBTIREN
2.7 mmol/L B}, MEMERMET 60% , itiErd UP-3 M#E Q4% DBT HIFF# 4 13%
B 5t UP-3 48Ma%t DBT By B AERERRETIEI N 5 d, BAEMAIEEE 28C ~32%C,
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