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B E MNIEMESEBMERABAED-1MD21, S2ETAINNLERPHE
( Pseudomonas mendocoas) M1t F=REWMAER | ( Alcaligenes paradoxus biovar 1} [E08: ]
. TR LRI %8 (Dibenzothiophene, BIHRDBT) 44 KAIBKE . 4§ DBT 1k
BAABHEVRLY . FET 15 Xy RURBRES DA HLBK 22.232. 0%,

X@R MR, AR, REVERR

S BT R, O IE RS AT RBUE I R b i ey B
R MR T R R, EREAE. fekel, WE -t KRG
K578 TSP IBAY . HFBOREHRSEA CRBAEENER. BRPHRL
NEBEMAS: —FKNTHNR, TERBREVHARRER, AHEAERERTH
( Thiobacillus ferrooxidansy T LLESBEBE S B ST B E A 0% A LS, H—%HE
HLE. FENEERAISHEAS Heb iy 3B (Dibenzothiophene, #j# DBT) £
R ERE. RENREESBROE G2 —. B, B¥R0ADBT Ak
W — R R, 4 E 3 688 DBT MAED, IRGRBREREX P LEN
MY, BETANBCEYE® DBT APA&REN Y, BRRERERST NS ERR
2 £y A SRR R A VLRABS T, Chandra H AR A - FESA
BN E IR B LB 16.5—19. 9%, Ishister £ A Fi DBT 4 B 8 — Bk B I HA
CB1 Btk ( Pseudomonnas CB1), [RBEAPLGEX 18—47% ., REBTERNHRE.

7 S R R AR 8 b HLER BBk A0 43 B R LT DL BB A9 O

1 M &
1.1 FERER

AEEERBIL A MERLEXAWILEEEMmE.
1.2 HEMER

E4r B PEaE A F DBT fHi#k. 2% Kpicki Yamada % AUV TAE, B BT EN
M4y (g/L): DBT 5.0, HN,CL 0.1, MgCl, » 6H,0 0. 08, K,HPO, 0. 25, CaCl; - 2H,0
0.1, 387k 1L. pH 7. 0 (LUFRIFk DBT 335 4), 8 kg/cm? KB4 30 404, EFMER,
BT 30CHITERER.
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B bRk PRI K 0. 6g/L 4 (L3 DBT, % 1. s X HARK A S SR B WA
B, RABFABGEEKGGEG. R (BARREEEFEETH OB
(—BAEE AT TR HTERE.
1.3 DBT RiFHrNE

%% Koicki Yamada % AR 51, BVREbE DRT #5374, M Z BRI BEREEE 2
AR, REAEEY.
1.4 BRERSANRORE
141 SAERER. RATREE, BRE 200 BRE. FARRAMHERREL

F1 EEEIMOAS S

Tzble 1 Analysis of sulfuric components in coal samples

B @ o BEE 00 HEF® O AR OO EHIEH (%)
Samples Locality Total sulfur Pyritic sulfur Organic sulfur Sulfate suliur
(253
1 2. 40 1. 85 0. 50 Q. 05
Song za0
4k x
B 5. 127 0. 647 4,48
Huai Hua no
10 s 2. 44 0. 64 1. 80 %
Nan Tong no

1.42 BERR. FEHTREEAE. ERESAERBREILRZROER. BT
CHEERBK LIRS R,

1.5 HETTE

1.5.1 4k227):. M H Fiuka AG » CH-9470 Buchs,

1.5.2 HE#EK. AEP 720 ROtRETHE.

1.5.3 Ayl B vkREAR DBT FLI =Y g0 M - 4B 4 66 BE it (38 B Beckman Du-
7 spectrophotometer) #M5E.

1.5.4 HxsmBRARESZCL B A hMEMMNE.

2 FRFti
21 EHABSERE

FIF DBT VR EM M EERYROEG, Hh, AHFE. XHPARAERES
SHEBERN, BAES KR, TEHMBUITHAS, THEEERRELDBT HER. &
i BB A B AR IRk A R, A48 % D-1-1, D-1-2, D-2-1 1 D-2-3. XEHRRE: D-
1-1 Bk N BRI A E (Pseudomondas mendocoas) ; D-1-2, D-2-1 #1D-2-3 B 5%
WM TR | (Alcaligene paradozus biovar 1). TR HAEE D-1-1 Mg
D-2-1.
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2.2 @A A DBT Rigti~HiE

B bk HI7E DRT #5357 10 XAYEHY, B.0BREZAN DRT Ml
. WEN L ERACRIBR, AR, REEASY- 1 aay- 1. wE5
Ao JOEET ERES RS FINT B L ME 2. FEPHMHK 3 EMEH% DBT MR
SAEENENLER. E2RANIBHREHE, M{EAE 396nm H 478nm K 391nm 1
477nm DI WEBK I =4 1 MR 1, 2BB A —E(E 5 H145 396nm Hl 391nm AyME{E
WA -1 D92 2, 2RI —B{E 55 478nm 1 4770m BEF. WS AL
AR BB R W E 2.

3,04)
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2oy

2.00F
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WEY Nirs
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Lo
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1 Wavelenuthinm)

[LRDIT] =S L 1 —-
AN 450 B

250 350 EETH 550

L Wiavelengthinmy

B 1 Hi#kD-1-1 7 DBT e+

S 1 H 3 R Y R 1 VR
Fig.1 Absorption spectra of culture and

preducts growing strain D-1-1 in

DBT medium

1. 8- 1 Product-1;

2. P=8¥r-1 Product-1;

3. DBT 554 DBT culture.

M2 Bk D-2-1 #£ DBT s+

4 H HI IR IR YR B £ R M Y i
Fig. 2 Absorption sprctra of culture and

products growing strain D-2-1 in

DBT medium

1. =#-1 Product-1;

2. =¥-1 Product-1;

3. DBT ¥#% DBT culture.

2 D-1-1 BEREL XKW KW H

Table 2 Analysis of conversion products of dibenezothiophene by strain D-1-1

REE & . {8 E hiAC3 e THEEE
Purified product Color FeCl; test Functional group
. HE + ¥6 # Phenol
Yellow Violet 8L enol
I ae + Mg %s ®} Phenol
Red Reddish violet ¥ enol
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-1 BEE, Y- 1 Bk, BRI ES PR B ABEXNKE
HRVLRACSY, XRFEHL DET gikEHAIRAYHIEESZ —. B8R S5HE
Yamada % AU 945 SARST.

AT - UL AR BREES L DBT, A4 W ERE DBT, SR ERAE (/L) F:0. 2,
0.4, 0.6, 0.8, 1.0, FHERPIFEEMIESN. HERARBAER. EREW, HRRIEE
BN HEMEBE . DIAEMNK DBT S5 oM i 4+ A& EFRMAEXT B, 8L
AR EWE . B RRER WO, o —BiE B A Bk DBT P
IMEar-y- | aar-y- | Rk DBT (g E. Wt 204 N5l DI %
SR, M4 PRERERO. 8g/L B dbkA K 48 /A B R AEE KARE, BFOD,s 0y 0- 52—
0.59, FE T EKH .

2.3 MHEBRBRERDBVMAAYER .

ERGEREN, PET IR DBT RKEHA LGy, @ DBT EERPEIR

MEEADZ—, HELERE No. 1. No. 8 #l No. 10 f{# b5 M DBT, MEHHkEE
BREBERPAVK. EREHESERDPHHANEFESTMm 0 6g/L +/HE.
23.1 ARWHRBEXNEGERBERPEIROEW: EREEFEFHH K. 10%,
15%. 20%. 2521 30%, HEFME 10%. B 12 XMWERLE 3. WREERA VLR
R SRR BERT, 100 BT E, MERKERSNEREE. WEHEE
#EENo.1, No.8 #INo. 10 BB EVRME: BEED-1-1 494 18.-0%. 21.14% A
17.7% s @ik D-2-1 4450k 12.0%. 16.22%F115.0%.,

B3 BEEREXMEL%D-1-1 A1D-2-1
BEES P A RMES

Fig. 3 Effect of coal pu\lp density on
the removal of organic sulfur
from coal by strains D-1-1
and D-2-1
1. x4 Coal sample No- 1;
2. R Coal sample No. 8;
3. #5E Coal sample No. 10.

Sl rennonal %)

L - [ Orpame

2.3.2 AREHBMEERERAER T EIGAOLR: KRAKKEE10%, BRiE 12X
MEERIE 4. B4 29, RERFNER 20X . BEEN = DMERENEIRBRE: #§
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m o B ¥ i

RLE

BED-1-1 4+ 3% 16. 0%, 21
15. 33%.,

£ PL N B % Organic sulfur removal (%)

Fig- 4

—

—

#:# & Inoculum amount (%)

4 BB D-1-1 /M D-2-1
BBERFEIRKER
Effect of inoecculum amount on the
removal of organic sulfur from coal
by strains D-1-1 and D-2-1

1. ###E Coal sample No. 1;

2. R $E Coal sample No. 83

3. K Coal sample No. 10.

.58% 1 17.78%; #@iHk D-2-1 4918 12.0%.

{7 LB RS 4 Organic sulfur removal (%)

19. 58 %

—_— e T

D-2-1 at optimal condition

1. No.l #t#&#& Coal sample ;
2. No. 8 #5# Coal sample ;
3. No. 10 4 Coal sample .

5

ne ) Leaching timeid)

Bs5 @D -1 fD-2-1 ERERAT
I B A 3% TP HLAR RO R R
Fig. 5 Effect of the removal of organic

sulfur from coal by strains D-1-1 and

2.3.3 BEAREEAETEOOARNKE. RALABERSE. WHRMNFARKE
0.8g/L, HFE20%, BARKIKE 10%, pH7. 0, Bl 15 RIOLRIK 5. BB
58 No. 1. No. 8 #1 No. 10 g REVNRBME W T - Bk D-1-1 4 8% 25. 5%, 32.0%

F128.8%: Rtk D-2-1 4093 22.2%. 27.5% 1 24.9%.

ARG RE N, FRREARBRERPEIRMMES, 5 Isbister A" FI#%
CB1 A HIRBER R 18- 47 % B . X RRE W WA AR M VRS h A IR R
MRIFFN, WARFREANRNBRBANROMEDRETHE, ¥ TRKEBENF
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MICROBIAL REMOVAL OF ORGANIC
SULFUR FROM COAL

Zhong Huifang 1.i Yaqin Liu Guozhen

Wang Yongcheng Zhou Huiling
Unstitute of Microbiclogy, Academia Sinica, Beijing 100080}

Abstract Two strains of heterotrophic bacteria, D-1-1 and D-2-1, was isclated {rom
Ren Qiu Oil Field {China} and identified as Psexdomonas mencocoas and Alcaligenes
paradozus biovar 1, respectively. These strains are able to utilize Dibenzothiophene
(DBT) as the carbon source for growth, and convert DBT into water-soluble organic
compounds containing sulfur. They can remove 22. 2—32. 0% of the organic sulfur from
coal samples for 15 days.

Key words Coal, Organic suifur, Microbial desulfurization
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