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300 °C,fRHF2 min, MS Z&fF: B 73R s 25 (ED) I, 1
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PERCIER T 90% o

2 AR5’

2.1 WEMIHES
PR 9L 4 LAH il o BT, DBT S i A
Betrihs G LR YR RUE Y, R BN T DBT
(0.2 mmol - L) /I BSM Hh, 22— R IREFE |
)5 WA DBT (S R RI a2 e dnr 1 R,
MNP Ll B A e B A 38 n, DBT ¥ T
W, 1 IR DU K (B 96 /NI ) Frp, 195 F7 0 DBT ¥ J5 45



%31 5% 64

JEIR 5 B — LHU A 1AL AL R LA 89 B 3

6 0.25
A

5 {02
L 4 F =
4o 1 015 2
B3 E
= —a— A | | S
E N 0.1 =«
= 2} —m— DBTIE £

| 4 005

0 L L L il L . ()

0 20 40 60 80 100 120
I E)/h
1 fsEFn DBT iR E RIS SRR ERY 1L

UL, Ol A 2 e 3 3 3 5 KA, o 5.57 gL,
o R BIAE Y A K 5 DBT a2 — G AR, M
R RN A2 R 1 S G W A I S T AR 1 s
AR T BHHAE DBT AP A IER I AL 15 LA M AL Ao
BROCE 7 2 HFTE 44 2R 2 W 910 ' 42 21 Sl A= 1 %o
DBT [ E W BRACRAR .3
2.2 RE3 DBT £ RUBEFHIZ M

TEREFRIEARFN 100 mL DBT 925 0.6 mmol - L™ |
TRV 5 mL BER S 200 rpm (55 1F T,
AP & 20 °C 25 °C |30 °C 35 C 140 C iR EHL B,
BigR T R, B IRIL LS DBT A= W) A S8R Y 520
ZERANE 2 PR .

100.00 -
80.00

60.00

B RI%

40.00 -

20.00 -

0.00

20 ZIS 36 %5 40
ML C
E2 REX DBT B %

DL 2 ] 0 A5 HE 4 0 A 55 3% i A O B 1) P
SeRE NG REAG, I THR B 25 C i, DBT [ 6 54 46
FIREN T He, 4 90. 74% 5 {H 24 I B Ak 2234 i imp, DBT
AL R SR T B, MR 40 C B, DBT %454
9 32.53% o H AR AR P AR AR SR EE R
JIAHSE , — B, — 5 W BE Y TR A 2R 0 1 il

BB B T e T b T AH 2 IR X — e R, &
O )9 e, AT B AT AR A 2 38, L A RS .
FEAE R WP IR o 4 1 00 i A 0 JF il U P 3 I
1525 CHaAT AR T MR L, B 1k R, T 224 00 8 35 3]
40 CHE, T W 1 AR R 23 52 3™ F1 0 52 00, DA TG B AR
DBT fy564b3
2.3 #iE%t DBT £ ¥ RMFFRM M
FEREFRIEABUA 100 mL DBT Z&YKEEA 0.6 mmol - L™ |
AR Ry 5 mL BEFRIRIE N 25 CRYZEMET 73
% E 160 rpm 180 rpm 200 rpm I 220 rpm [HE AR G4 3
T T R HERO DBT AR W) AR 805 1 i, 45 2R
WE 3 iR,
100.00
90.00

80.00 -

70.00

A%

60.00 -

50.00 -

40.00 T T T T T T T T |
150 160 170 180 190 200 210 220 230 240

3 /rpm

B3 #iExt DBT BiFisk L HRm

M3 T, SRR REE N 160 rpm 38 1 F] 220 rpm
AL AR A A%t DBT (9B e 5 S Bes s
FEARABLSR o A 180 rpm I, DBT #4645 T
i, 09 96.83% o HEBRINIEREIRIFE UL E T HigR
SR AR SR A, X T IR B ), SRR R A AR A
ARACH R AL A AT SR (FURK P i Sl A I
FIR Ay SR A BRSPS AN 2 W
TIN5 T 73— 75 T, B RS v, ST ML A A ik e
BT ARt Y BT VIR T, 3 23 WA Rl A A A AR
i, DT S BUB B ASCRA 2 ARS TR = A FIR
2.4 WEWMAIEKEX DBT £ S LR #200

FEREFRHAAFH I 100 mL DBT 4K 0.6 mmol - L™ |
BiFRILE D 25 °C FRREG O 180 rpm [ 251F T, 231
R 0.5 mL. 1.0 mL.2. 0 mL.3. 0 mL 4.0 mL £15.0 mL
AP E R TR, W9 T K, B4 UE W) U e JEE RS
DBT LW BRI, 25 2R AN 1E] 4 PR



4 W) 2 T F R FROARFFR) 2018 412 A
96.00 WA S, HFE I H LM E R 0.5 mL ~3 mL
95.00 B, A I A T [ ) 48 o 2 LA R K, 0 3 42 e
9400 SRR, AR W R S0, T DA A R B R

f\: ZZZ M2 Rl i i 3 mL i, DBT 6 {3 S PRGN i 455

¥ SRR < B IR ) 2 - RSB SO e,
o AR ZR 1 14 5% 39 256 52 ) 3 0 , DA T 555 W60 J2 O £ 1 1)
w000 AT B0 S AR 5 A, 47 7 — S A 7 1
8500 1 N I Z, IBUE B ARS8 T BRIERL S H e R

05 1 15 2 25 3 35 4 45 5 55 y\ﬁﬁ@;%%ﬁnm;ﬁ\:ﬁi{(’fjﬁﬁjo
R 2.5 WEMBERNEGRT
B4 mEwmEsl DBT Bt L pn TGRS DBT AL HLEE, 76 Rt 4
RAEE 4 FT0, BeF REAE O 5 mLEIIES 3 mL AORERE (6T ASBUBUMUCE IR 4 KL RJR S HRBUE 2 b A
I BEBRARENT 1T R K 3.0 mL I DBT #e BB W A A HEUR (AT DLRFR GC — MIS 437
ISV T B, 0 95, 01% , ISR RHERI L, Bhibok sE. JLEBE R I 5 6 R

RT: 4.80 - 10.12
1o 7.1 NL:
4.11E9
9 TIC Ms
DBTturangf
8 uji6i007
o 7
g
3 8l
2
35
P 5.86
2
5 4
€ 4
2
1 9.93
o 5.28 5.56 5.61 6.24 6.51 6.60 6.80 6.98 7.24 761 781 794 832 843 865 892 922 940 954 968 L
L B e e e s e e LENLAma e e ? T T —
5.0 55 6.0 6.5 7.0 75 "o 85 90 95 10.0
Time /min

B5 GC-MSHiGaMEL~meEak

DBTturangfuji6ci007#621 RT: 7.11 AV: 1 NL: 1.05E9
T: + ¢ El Full ms [30.00-250.00]

10! 184.14
9 s
: .
87
e
S 6
g
S
£ 5
2
g“ 139.15 185.18
3 - .
152.1
2 92.11 52.16
79.11 1831711 186 16
1 91.12
63,09 69.05 93.00 13.11 138.16 | 140.16 15311 182.14 ‘
o 2200, o100 T b I 2 Nl PRI 20rag 21920 zsazs  zaeze
40 60 80 100 120 1480 160 180 200 220 240

m/z
(a) DBT 43 F 5 Hy184

DBTturangfuji6ci007 #253 RT: 5.86 AV: 1 NL: 4.58E8
T: +c El Full ms [30.00-250.00]

100. 170.17

o

8 169.17
3 7
5
£ O
5
2 5
s 141.16
2 a
3
@ 3 11513

2

17147
1 63.10 139.13
" 7008 89.12 16816
3900 800 L ] 10212 11614 49745 ‘ 155.14 172.18 197.22 207.14_216.09 22527 239.03 249.10
T T T T T T T T — T
40 60 80 100 120 140 160 180 200 220 240
miz

(b) 2-HBP 43 ¥t 4170

6 {REBFEZ 7. 11 min 70 5. 86 min 1B Bk B



%31 5% 6 M i R )

BB EAL B i B8 BT R 5

MBS (& 6 T, DA 75 G 114 - 35 B gk 0
YAk & AT R B4 B R BE U8 -Ks DBT {1k S AL it ,
AR 2 - REEKR (2 - HBP) o A RF5ERW], WUE
PIikR DBT S5 fi s 2 4 Fi: DBT BLfi 4G (dszC) |
DBT T4 (dszA ) 88 308 UG (dszD) #1 HPBS
i i A [/ 2 51 dseC R dszA 93 1 MO T
dszD, 7E dszD [FFTE T, dszC 1 dszA ¥ DBT KK & Ak
SAHR 9 E B2 (DBTO) (X2 ( DBTO, ) Filfisf i #h 2%
(HPBS) ;dszB #t—# ¥ HPBS &4k Bifi , 4 5 2 - HBP
F1SOT . HAEABLGIRARINIE T B

ML T AL, A X — BB i R R, MEmy RS ) -
SEAE R B IR T AN R Bk IR, G2 W e B PR b i DBT
B9 C—S B, fli C - S BRI, BEBCR AR TR , AR i v
[ 2 = F2 FRIR (b S IRI B A ) o 4 B Ho B Bk
BERAZ BRI B W B B AR e IR A T
K, AT e A RSt DR BE 1 A 17 i IR A B

szg “M—

NADH FMNH, NADH ,FMNH,

(3)DBT-Sulfone
(1)DBT (2)DBT-Sulfoxide dszA
dszl

NADH.FMNH2.02
00w = O
s OH
HO Son
(5)HBP (4)HBPS

7 &g DBTY4S”imiER

AR SR AR WA AL A, X B3 o 35 AR & ) —
HIFBEM AT T IRBRT ST, & ERDT T RUEY YL S
B TR, T oD A Wy o 25 DR 50 A 0 M A I 285
AR, IS AR AL B AR HL B AT TR0 S
LE

(1) UH b D B DBT AF: g ME— &R U5 14 B 57 1A
FHRIIME &R FRN AP RERS A B ER DBT 235+
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Study on Biodesulfurization of Crude Oil by Desulphurized Bacteria

TANG Qiong, XU Langing, FENG Hao, LI Xianbin, SUN Jiaxin, XIE Xianyu

(Department of Chemistry, Leshan Normal University, Leshan 614000, China)

Abstract: The SO, produced by burning oil can lead to environmental pollution. In order to remove the sulfur from the
crude oil effectively, laboratory domestication and enrichment of microbes are used as specific desulfurization strain. The
effects of various parameters for the desulfurization procedure such as temperature, rotating speed of rocking bed and biocata-
lyst initial concentration are discussed,and the mechanism of biodesulfurization is studied by gas chromatography-mass spec-
trometry (GC-MS) analysis method. The results show that the sulfur on DBT can be removed by the native microbial cells
through the 4S pathway and the oil soluble 2-hydroxy biphenyl (2-HBP) is formed without resulting in a loss in the fuel value
or energy loss. The desulfurization rate varies with the temperature of culture, rotating speed of rocking bed and the initial
amount of biocatalyst. The desulfurization rate increased first and then decreased with the increase of culture temperature and
rotating speed. The greater the amount of biocatalyst, the higher the desulfurization rate until to a certain degree. The opti-
mum conditions of biocatalytic desulfurization are as follows: temperature 25 °C, shaking speed 180 rpm, inoculation rate
3 ml, and the desulfurization rate of DBT reaches 95.01% . Microbial catalytic desulfurization is to transform DBT into oil-
soluble 2-hydroxy biphenyls (2-HBP) and release sulfur through 4S process. Meanwhile, the original carbon skeleton of DBT
is well preserved, so that the calorific value of crude oil is not affected.

Key words:; crude oil ; Dibenzothiophene ; desulphurized bacteria; biodesulfurization





