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Isolation, Identification and Metabolic Characteristics of a Heterotrophic

Denitrifying Sulfur Bacterial Strain
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(1. State Key Laboratory of Urban Water Resource and Environment, School of Municipal and Environmental Engineering, Harbin
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Abstract ; Organics,sulfide and nitrogen compounds in industrial wastewater are significant challenges for wastewater treatment. These
pollutants could be removed simultaneously from wastewater treatment system using biological technologies. In this study, a
heterotrophic denitrifying sulfur bacterial strain HDD1 was isolated from wastewater treatment bioreactor. Strain HDD1 was identified as
Thauera sp. based on the 16S rRNA gene phylogenetic analysis and physiological characteristics. Acetate and sulfide could be utilized
as electron donors and nitrate as electron acceptor for respiration in Thauera sp. HDD1. The acetate (300 mg-L™"), sulfide (200
mg-L™") and nitrate (487 mg-L™") were completely metabolized and removed within 15 hours. The main product of sulfide oxidation
was elemental sulfur as identified by scanning electron microscope and energy dispersive spectrometer. These results suggest that the
newly isolated Thauera sp. HDD1 could be used for simultaneous industrial wastewater treatment and elemental sulfur resource
recovery.

Key words :sulfide; elemental sulfur; acetate; nitrate; denitrification
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Table 1  Physiological properties of Thauera sp. HDD1

A B AL £ &l 4 e
U2 FRIR - AR -
B RG, S EEA (kA -
B LA + HEm -
W51 S 137 +  HEERE -
k)it - N-ZBtHEIEE -
i A R K fe - AW -
L - W REmRR -
ReLin:wN - B +
B Ik ik - CTEm#h +

R NN +

Frigemi sl +

KWk +

1)+ 7R« =" FoR Btk

2 HE#k HDD1 H#EBEFRHMEE S

Fig. 2 Transmission electron micrograph of Thauera sp. HDDI
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Fig. 4 Analysis of metabolic products of sulfide oxidation by Thauera sp. HDDI
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