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Abstract To study and evaluate the performance of the continuously-operated autohydrogenotrophic sulfate reduction technique
enhanced with electrochemical method and to improve the sulfate removal efficiency a combined bio-electrical sulfidogenic system was
developed with a three-dimensional bio-cathode. Sulfate reduction rate was elevated markedly owing to H, mass transfer enhancement
biomass augmentation and electrical field stimulation. Indeed when a current of 0. 50 mA was applied to the system the average
sulfate removal load was 1.94 g/ L- d during the stable running status and the maximum removal load was 2.23 g/ L- d .
Furthermore the combined bio-electrical system was comparatively more stable in terms of response to the variation of influx load under
the same hydraulic conditions. Results of SEM showed that besides the bacteria attached on the surface of the hollow fiber large
amount of biomass was aggregated on the surface and the inner gridding space of the graphite felt. PCR-DGGE analysis indicated that
the diversity of the microbial community structure was slightly reduced resulting in an optimized one. The dominant genera were
Desulfovibrio and Desulfomicrobium. Enhanced H, mass transfer biomass augmentation optimized microbial community structure and
electrical stimulation were the key important factors for the high sulfate reduction efficiency of the system.
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Table 1 ~ Experimental conditions for continuous operation
60 mL 80 mmol/L -
R-B mL/min
pH 7.2 20 mL wp /d /mA A B C
1 4.2 1/h 1 0-~7 0. 00 20 20
4d 2 8 ~12 0.25 20 20
3 13 ~18 0.50 20 40
19 ~35! 20 40
. WP 4 36 ~50 0.75 20 40
H, 7d 2700 5 51 ~75° 0. 00 0 0
76 ~ 833 0.25 20 40
mg/L 280 mg/L 6 84 ~93 0.50 20 40
H, 1 21~23 B 24 ~25d 2
1.3 3 H,
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QuantityOne B
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Shannon B
H P Magurran '°
21 d B
2 a 24 d
2 ORP 50 mL/min
2.1 1 d 2.12
SRB g/ Lo d
4 B 0.75 mA
90 d 0.50 mA
C 12 d
2 40 mL/min
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19 d 600 ~ 850 mg/L
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C
3 4 B 18 ~36 d
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12.d 1.85 2.22 ¢/ L- d 18 d 1.94 ¢/ L- d 2.23



712 7 b5

B 31 %

g/(L+d). B FHAMRZELL H, i F 44L& i 5
SR FRBE £ [0.907 . 0.57 g/(L - d)' ). {3t
TR EEEYRMEdEEAERBERMERA
REAHEAREEENEERE.
2.2 RERGBEESTH

b e 35 4, SO; W k& & AE L H, Al
JERIB LR R R SR, OB AE S, 7T hE
FEEMPENEVIHAEEY. MARKAGRE
EUA RN AERBREALEREN K, BE
PRAE A R TG o 8] P A HEBR (A, A il IR )
K QA A . BT R R
B, MRAFENMCETFHHTER. EREARRE
BATHIE (B30 d) ,MEETT3 h fi)a Rid Rt
Hok SO;™ B, ok SRS RS H,S (=
FEAMEBER. AR cES®RHIEHN
SO;"-8.HS-S fl H,S(g)-S,S TEBBE LR m#E 2
B,

%2 EREBATREGEE /me
Table 2 Sulfur balance of the combined bio-chemical

sulfidogenic system/mg
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Fig.3 SEM photographs of the microorganism on three-dimensional bio-cathode

HE3(b) AT, FEABFEHEROESHTH
KEWPME. 5822 R Gk Y802 2 B &
AR HAS AR EBMEM L, XATES A
BARERITNFHEER X, MAEDA SRR
5 BAR T B A SR AT B R R . AT A

BAAHHEH KRR HEAR WA gL, LRE
FEXESHE, AMEYEARBETHARNFE
W KT RERFREEN.
2.3.2 WEDFBEEW

Rt R &G FREYBESMNE



713

Fig.4 DGGE fingerprint of the microorganism from the

combined bio-chemical sulfidogenic system
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S 3 A 32.d
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4 S ABC DGGE Table 3 Shannon index of eubacteria population in the
DCCE combined bio-chemical sulfidogenic system
S A B C
3.71 3.65 3.25 2.67
4
DGGE Table 4  Comparability index of eubacteria population in
6 the combined bio-chemical sulfidogenic system
3 S A B c
S 100
5 7 8 9 A 56.5 100
B 44.0 45.0 100
C 31.0 54.8 64.7 100
57
S A B C
Desulfomicrobium norvegicum 99% 56.5% 44.0% 31.0%.
7 Desulfovibrio sulfodismutans 99% 13 10 7. C
8
98% Desulfovibrio -A
Desulfomicrobium Desulfovibrio
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