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s 200mg/L 4
s NO,” s’ INO, 5/1 5/2 5/3 5/4
5/2 N/N HA pH 7.0
1 1.2.1 2 4
1.3
s
11 NO,
Soi- 1
NO4
1.2
1.2.1
2
2.1
N/N  5/3
1
1 N/N  5/3 5
5/3
s’ 100mg/L 200mg/ .
S 300 mg/L
L 300mg/L 400mg/L 500mg/L Ha pH g .
99 S
7.0 2 2-
100mg/ L s 216.0 mg/ L S
2 v 4000 |/ g g
300mg/ L 400mg/
min T 15min 3 g g
L
3 2
22,9 S 92.4 mg/ L
100mL o,
300mg/L
300mg/L
4 12h
1.2.2 S”/ NO,
1
Sz 100mg/ L S 200mg/ L s 300mg/ L Sz 400mg/ L - 500mg/ L
32 S0 32 S0 S2 so s? s S2 so
| S? | s° 182 ! s° 182 | s° 12 | S0 /82 | S0
0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
12h 99.2/99.2 97.7/97.7 54.8/27.4 53.0/26.5 70.7/26.9 70.7/26.9 87.2/21.8 84.8/21.2 87.0/17.4 85.5/17.1
24h 99.2/99.2 98.0/98.0 74.2/37.1 70.6/35.3 148.5/49.5 144.9/48.3 89.6/22.4 88.4/22.1 87.0/17.4 85.5/17.1
36h 99.2/100 99.1/99.1 120.6/60.3 112.4/56.2 216.0/72.0 203.7/67.9 92.4/23.1 91.6/22.9 89.0/17.8 86.0/17.2
2/ NO} N/N 5/3 ? S0 mg/L S? S0
2.2 300mg/L
2 5/3
s 2.3
300 mg/L
182.2mg/L  78.3 5/2 1
1 200mg/L 4 5/1 5/2 5/3
s 400 mg/L 5/4 3
157.6mg/L  48.6
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2
S# 100mg/ L S?- 200mg/ L S 300mg/ L - 400mg/ L S?- 500mg/ L
N2 N2 N2 N2 N2 N2 N2 N2 N2 N2
mg/ L mg/ L mg/ L mg/ L mg/ L
0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
12h 28.5 36.8 80.0 45.8 85.7 36.8 140.1 45.2 46.5 12.0
24h 28.5 36.8 83.4 53.8 134.9 57.9 146.0 47.1 46.5 12.0
36h 28.5 36.8 106.0 68.4 182.4 78.3 157.6 48.6 46.5 12.0
$1 NO, N/IN  5/3
3
S/ N0, 5/1 N/ N S/ N0, 5/2 NI N S/ N0, 5/3 N/ N S/ NO, 5/4 NI N
s s0% NO, s s0% NO, s s0% NO, s s0% NO
mg /L mg /L mg/L mg /L mg/L mg/L mg/L mg /L mg/L mg/L mg /L mg/L
0 0 77.5 0 0 155.0 0 0 233.0 0 0 310.0
12h 0 0 77.5 0 0 155.0 12.9 6.1 29.5 44.5 6.47 51.6
24h 33.1 5.1 42.3 45.8 5.2 50.0 47.0 6.78 130.3 188.0 7.70 171.7
36h 63.8 6.3 70.0 70.1 6.48 73.3 185. 6 7.57 167.7 190.0 8.00 173.6
200mg/L pH 7.0
8 S0z NO
2.3.1 o BALSsS: 1 o BEls:2
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3 1
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2.3.2
5/3
1 12h 5/1 5/2
5/4 3
5/3
1

.
. . s"/NO, 5 2
3 S'/No, 5/3 S"/NO, 5/4
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KEY FACTCRS AFFECTING THE PROCESS O SIM UL TANEQUS
DE-SULFIDE AND DE-NTRIFICATION

WANG Ai-jie DU Da-zhong REN Nan-gi
School of Municipal Environmental Engieering Harbin Institute of Technology Harbin 150090 China

Abstract Thiobacillusdenitrificans as a kind of autotrophic facultative bacteria could oxidize sulfide into
elemental sulfur when nitrate was adopted as its electron accepter and carbon dioxide asits carbon resource under
anaerobic environment. Through this way nitrate was converted into nitrogen. In addition Thiobacillus
denitrificans has a wide ecological-amplitude and could accumulate sulfur extracellularly. Based on these special
physiological characteristics an innovative process of simultaneous de-sulfide and de-nitrification was developed
by authors. Three strains of Thiobacillus denitrificans were employed as sulfur-producers in the treatment of
wastewater containing sulfide and nitrate in this study. The stoichiometric equations of simultaneous de-sulfide and
de-nitrification by Thiobacill us denitrifi cans was presented. The key factor affecting this process was investigated
through batch tests. The experimental results indicated that the sulfide concentration and the ratio of sulfide to ni-
trate S/ NO, ratio in the influent are the key factors. Their suitable level could be controlled at 5/3 and
300mg/L respectively in order to achieve 94  of sulfur conversion rate. If sy NO, ratio was not over 5/3 sul-
fur conversion rate will increase with the decrease of S/ NO; ratio.

Key words Thiobacillus denitrificans Biological de-Sulfate Sulfur De-nitrification s’ /NO; ratio.





