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Sulfidogenic Bioreactor and Microbial Community
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Abstract: To reveal the role of alkalinity in sulfate-reduction, the effect of influent alkalinity changes on
sulfate reducing efficiency was elucidated, and the characteristics of sulfidogenic microbial community under
fluctuating alkalinity was investigated in the anaerobic baffled reactor (ABR) by using chemical monitoring
and molecular biotechnology. The results indicated that sulfate reducing efficiency increased from 40% to
70%, further to 95% when the influent alkalinity was improved from 500 mg/L, to 1000 mg/L and further to
2000 mg/L. Meanwhile, the structure of microbial communities presented a remarkable change with the alka-
linity improvement, and some sulfate-reducing related bacteria were enriched. However, the alkalinity recov-
ering to 1000 mg/L changed few bands of stable microbial community. It shows that sulfate reduction favored
the higher alkalinity to some extent; the minor fluctuation in environmental factors is difficult to change the
stable microbial community in a short time.
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Figure 1. Performance of the sulfidogenic reactor (ABR) under

different concentrations of influent alkalinity condition
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Figure 2. DGGE profiles of microbial communities
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NERIIEAT, A2 FEER B RS, A
WIAATRWINT, WAHFAGRIAT, ST g5 ¥ % G
PR OB A BB AT DR T Al ATORTA L3 T
FIRP T 4R =

55 B B R B 22 1000 mg/L i) i AR
Veillonella sp. S101, Acinetobacter soli, Desulfomi-
crobium baculatum, Spirochaeta sp. Buddy#5 LA & 4 ; 4k
MR 522000 mg/LKY, Desulfomicrobium macestii 15
PLE4E, [N Veillonella sp. S101, Acinetobacter soli,
Desulfomicrobium baculatumXSpirochaeta sp. Buddy It
TR At R BE AR S N i o
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Table 1. The Most Similar Sequences of DGGE Bands by BLAST and SeqMatch
% 1 3853 BLASTn #1 SeqMatch #{TEYHERIERTLE R

el AR AHMLLE ;. GenBank ¥k ARE (%) EiEIRES

Al 189 Alkaliflexus imshenetskii; ~ AJ784993 93% CFB bacteria
A2 194 Thauera terpenica; ~ AJ005817 97% B-proteobacteria
A3 161 Sulfuricurvum kujiense;  AB053951 99% e-proteobacteria
A4 192 Desulfomicrobium norvegicum ; AJ277897 92% d-proteobacteria
AS 195 Veillonella sp. S101;  FI374768 99% Firmicutes
A6 195 Acinetobacter soli; EU290155 98% Y- proteobacteria
AT 169 TM7 phylum sp. oral taxon 348;  GQ422738 90% Bacteria

A8 195 Desulfomicrobium baculatum ; AJ277894 97% d-proteobacteria
A9 161 Candidatus Pelagibacter ubique; ~AF510191 100% a- proteobacteria
A10 195 Desulfomicrobium macestii; ~ AJ237604 95% d-proteobacteria
All 169 Clostridium sp. L15;  AY337519 96% Firmicutes
Al2 194 Desulfomicrobium baculatum;  AJ277896 95% d-proteobacteria
Al3 194 Desulfovibrio sp. H1;  FJ225426 95% d-proteobacteria
Al4 179 Spirochaeta sp. Buddy; AF357916 100% Spirochaetes
AlS 195 Desulfomicrobium norvegicum; ~ AJ277897 97% d-proteobacteria

A
4 &k References (% 3Ci#k)

BEIK AR A 22 W] Sl SR IR +h A0 S R . AE
A IMANaHCO; M 1 RIS OL T, ROV AR 25 B %
NAS% AT, B R 42000 mg/L)5, EBRRER
#190%.

IRBREE T, SN N IR R R AR P BRI T 3R
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sp. S101HFAcinetobacter soli. {EWIR EhIE LR,
—YCH AL R Wl Alkaliflexus imshenetskii, Thauera terpe-

nica, Sulfuricurvum kujiensef|Desulfomicrobium norve-

gicum“5E RYEE LM o
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