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Screening, identification and sulfide oxidation characteristics of a
haloalkaliphilic sulfur oxidizing bacterium
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Abstract: [Background] Biogas and natural gas often contain a certain amount of hydrogen sulfide.
Hydrogen sulfide is not only polluting the environment but is also harmful to humans. [Objective] In this
study, a sulfur-oxidizing bacterium was screened from sodium alkali 1ake sediments in the Badain Jaran
Desert using sodium thiosulfate as the sole energy source, and its sulfur oxidation properties were studied.
[Methods] Strain BDL0O5 was identified by a variety of methods including Gram staining, colony
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morpholog, and 16S rRNA gene sequence analysis. [Results] Strain BDL05 was a Gram-negative
bacterium, helical, belonging to the family of Ectothiorhodospiraceae and Thiomicrospira genus. The 16S
rRNA gene sequence similarity of BDLO5 to Thiomicrospira microaerophila ASL 8-2 reached 99.8%, so
it was named as Thiomicrospira microscopila BDL05. The optimum pH for sodium thiosulfate was 9.3,
and the optimum total sodium salt concentration was 0.8 mol/L. It had a strong ability to oxidize sodium
sulfide. In the airlift reactor using sodium sulfide as the sulfur source, the yield of elemental sulfur was
94.7%, and the production rate was 3.0 mmol/(L-h). [Conclusion] This indicated that Thiomicrospira
microaerophila BDL0O5 was a sulfur oxidizing bacteria which can be of a strong applicability in gas

biological desulfurization.

Keywords: Biological desulfurization, Sulfur oxidizing bacteria, Halophilic alkalophilic
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Figurel Sodalakein Badain Jaran desert
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Figure2 Schematic diagram of biological sulfur oxidation reactor
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Figure3 Morphological characterization of strain BDL05
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FEAL LA 3000 r/min 5% 3 &0 1 min, BCETE
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2 ZR545M
21 MEUENSBRERSHHE

3 et 4 AliAk , O 1) — bk T LA PR B R
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Note: A: Gram staining micrograph of BDLO5 cells; B: Colony of strain BDL05; C: SEM micrograph of BDLO5 cells.
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I TEARAL TR —4, 1 H 5 E P Thiomicrospira
microaerophila ASL8-2 ficAifL), ALK 99.8%. #
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5 5 5% 9K B J8 (Thioalkalivibrio) . % 1 ¥ & J&
(Thioalkalibacter)7E £ 48 & B B4 th gk 4k 3 67 ¢ F 4
Kl 4 fin, 3 FhSAIrEEL et S, B
2 J& (Thiomicrospira) 5 #i i 9K J&
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WA J8 (Thioal kalibacter )ik Ak b Ay 51 AHIE
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2.3.1 Eitk BDLO5 B4 K 43HE

Wbk BDLOS TEHE H 3% 77 1 A K i 2 DL
S,05° 1 SO~ He FE R AE AL UKl 5 ik, 7E 30 °C,
160 r/min BZ1F T, BERERT 7 h A KEChEHE . &
SHEWES , Bk BDLOS fliid: e, 7E 32 h i
FEIRF AR ODgoo i3] 0.6, ZJii ODeoo fHITFIR TR
S,05° WEERLA) Jy 44 mmol/L, Bl 5 FRBt Al E K
S,05" W BEFLE R, 7E 32 h I 0.85 mmol /L ;
SO, e FE biti %5 15 77 i 1] ZE K & 47 75, 2 40 h
B} SO ¥ B A% 70.3 mmol/L . B F %k
1.35 mmol/(L-h),

Thiomicrospira aerophila AL3 (AGFA01000002)
Thiomicrospira sibirica ALT (AF126549)

-

o

—
0.02

Thiomicrospira cyclica ALM1 (CP002776)

Thiomicrospira thyasirae DSM5322 (AF016046)
Thiomicrospira pelophila DSM1534 (JOMR01000001)

BDLO05 (MN865193)
Thiomicrospira microaerophila ASL8-2 (DQ900623)
Thioalkalivibrio jannaschii ALM2 (KB906566)
Thioalkalibacter halophilus ALCO1 (EU124668)
Halomonas lutescens Q1U (KP259554)

Escherichia coli ATCC11775" (X80725)

4 ET 16SrRNA E[EFFIR)E#k BDLOS R G L HHY

Figure4 Phylogenetic tree of strain BDL05 based on 16SrRNA gene sequence

H: FES A ERE 16S rRNA L7 517E GenBank HR 2SR5 5 AR R EE A kAL iE .

Note: Numbers in parentheses represent the accession numbers in the GenBank for the 16S rRNA gene sequences of the strain; Bar (0.02)

represents sequence divergence.
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Figure 5 Growth curve of strain BDLO5 and changes of
S,0,2"and SO,% concentrations
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Wi, 146 pH A 8.5-9.7 I}, ODgoo T HR AT B 48 K- ,
Ui pH YT 32 3 I 5E . pH hy 8.5-9.3 i,
HJ 7 h ODgoo (HI K 2518 , 22 J5 ODegoo fHPRHIE K,
20-30 h N ODggo fEFili%E 15 2 i F{H, ODegoo TH K
JMEYRH 0.5, 0.42, 054, 0.67, ZJ5 ODgyo fHiT
TR Wi pH 2y 9.7 B E A HA R 4K, 20 h J§ ODgoo
EIF GRS K, 2 40 h iR RAEN 057, KJG
ODgoo fELiIVH T, KL, Fi#k BDLOS 4 fciE pH
9.3,

&l 6 H ODegoo fEL 2 15 i i fEL A 22 i 1L T B
JE DR AT A SR i 500 A BT S A, 3500 B ks
WA SR ER5 8, MIFS ODeo fHR A, i 20h
2 J5 R RR T 4R A G Ok, B ORI, 33K
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BDL OS5 | F ARG R 5k (1) 52 i 5 B 2 W 4 pH
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AR XA RE A IR P A Ak A A A B
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Figure6 Effect of initial pH on the strain BDL 05 growth
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ODgoo TEABAT FH B4, 18 BH X S g 5h vk B2 1 it
ZAGRRETE o Bl RN ER TR RIS i U % 3
Ko Y RN BE S 0.5-1.0 mol/L B, 7 h J5 ODgoo
{E PR , 20-35 h [N ODgoo fE fili 22 145 3 5 i {HL
ODgoo 1H /MKl 059, 0.68. 0.6, ZJ5FFih
HUGHT B WU SRRV BE SR 1.5 mol /L B ZE i 4
K-35 25 h, % 53 h i} ODggo (I KK 0.49, AT
24 BHER R BE R 2.0 mol/L B, BBk BDLOS JEAS 3¢
K., i, Hkk BDLOS fdi 1) ik s i £k e
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Xif T g R B B e, Nal vk B LR
FH MM AEAE AR BEALAE . Na & TR0 4i i
P ANB A AT, T EL R M a4 T M o 0 R
PR VR B, PR A R R A K R A3 7 A A
1, DR AT B 20 A o Eh A v AR R 4 R R
AR A AT PR 25, DRI A v A
234 TESANKRREEF BDLOS IFHKFRER N A
FIRHE KA REER

Kl 8 N LAFR RN BRI, Ftk BDLOS
FE S AR iz T B A ORP 24K L. ®llh
S,0:" WFEE A SO° e JE 458 44 mmol/L #
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Figure 7 Effect of initial salt concentrations on the
growth of strain BDL05
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Figure 8 Growth of BDLO5 with sodium thiosulfate as
sulfur sourcein airlift reactor
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Figure9 Growth of BDL 05 with sodium sulfide as sulfur
sourcein airlift reactor
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