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Identification and Sulfide Removal Characteristics
of a Desulfurizing Strain
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Abstract: A desulfurizing chemoautotroph strain TL-1 was isolated and further identified in this study.
Moreover a phylogenetic tree was constructed by comparing with the published 16S rDNA sequences of the
relative bacteria species. Based on the colony and cell morphology, this strain was identified to be the strain
of Thiobacillus neapolitanus. The effect of different temperature and pH on the strain was studied in shake
flask. In the airlift reactor, the desulfurizing efficiency and the characteristics of the sulfur particles were in-
vestigated using Oxidation Reduction Potential (ORP) as the control factor. The results indicated that the op-
timal condition for desulfurizing in shake flask was 30°C and initial pH of 7.5. In the airlift reactor, the op-
timal ORP was at —370 mv, under this condition, sulfide removal rate was over 95% and over 85% sulfide
was transferred into sulfur. Moreover the sulfur particles size was enlarged with the increase of ORP.
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Medium composition
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Table 1

Trace elements Concentration (mg/L)

Constituents Concentration (mg/L)
S* 120 C0H14N,O3Na,-H,O 1
KH,PO, 200 ZnS0,-7TH,0 0.44
K, HPO4 200 CaCl, 0.11
MgCl,-6H,0O 100 MnCL-4H,0 0.1
NH.CI 60 FeSO, 7H,0 0.1
(NH4)sM0O,0,4-4H,0 0.022
CuSO04'5H,0 0.031
CoCl,6H,0 0.032
ORP meterTail ¥ oH meter
I
Temperature 1 Effluent
control jacket  \| i}:ggi\;v
bioreactor Precipitation tank
Sulfur
Influent ——— %7%
C— Gas flowmeter e
Strains reflux
Air pump
1 RBERERETEE
Fig. 1 Flow diagram of experimental apparatus
3h s 350 mg/L  ( CO, ,
1), TL-1 R 30°C
ORP(-420 mV -370 mV -320 mV), 2d ,4d
1 mm , 2,
1.6 MHTE 57 :
pH METTLER TOLEDO pH 1000 TL-1
ORP METTLER TOLEDO ORP ; s 3, 0.5 pym~1.0 pm
[8]; , , 4,
(752 );
T40 RATTLER : (Thiobacillus) "
Mastersizer TL-1  16S tDNA 1456 bp
2000 GenBank ,
16S rDNA ( 95),
2 ZiR5iie TL-1 ,
2.1 BUMSNAENSBMETE (Thiobacillus neapolitanus)
R 95.3% (10)
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Fig.3 Gram stain cell morphology(10><100) 10.12%

Thiobacillus hydrothermalis (M90662)

TL-1

Uncultured betaproteobacterium (EF491363)

—— Thiobacillus neapolitanus DSM (AF173169)

Uncultured Chromatiales bacterium (AM501639)

—— Thiovirga sulfuroxydans (AB118236)

Halothiobacillus sp. HL1 (DQ469573)

Thiobacillus sp. EBD bloom (DQ218323)

—— Uncultured bacterium clone Red 7 (DQ345636)

Uncultured bacterium clone Red_85 (DQ345713)

B 5 #R#E 16S rDNA FHIMEMNRFLER
Fig. 5 Phylogenetic tree based on 16S rDNA sequence
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Fig. 6 Effect of temperature on sulfide removal rate
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Fig. 7 Effect of pH on sulfide removal rate
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Fig. 9 Sulfur particles size at —420 mV ORP
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Fig. 10  Sulfur particles size at —370 mV ORP
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Fig. 11  Sulfur particles size at —320 mV ORP
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