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Simultaneous removal of sulfide and nitrite by anaerobic
bioprocess

Jing Cai, and Ping Zheng
Department of Environmental Engineering, Zhejiang University, Hangzhou 310029, China

Abstract: We studied simultaneous removal of sulfide and nitrite by an anaerobic process in an upflow anaerobic sludge blanket
(UASB) reactor. The process could remove sulfide and nitrite 13.4 kg/(m®-d) and 2.3 kg/(m’-d), respectively, of the reactor tolerated
high influent substrate concentration (880.0 mg S/L and 252.7 mg N/L) with the optimum substrate concentration (460.0 mg S/L and
132.3 mg N/L). It tolerated short hydraulic retention time (HRT) with the optimum HRT of 4 h. The apparent half inhibition
concentrations of sulfide and nitrite were 403.9 mg S/L and 120.8 mg N/L, respectively, under different influent substrate

concentrations. The combined effect between sulfide and nitrite was antagonistic effect.
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Component Concentration ~ Component Concentration
11 RS (&)
: 1 NaNO, Add as needed  MgCl, 1
Na,S-9H,0 Add as needed KH,PO, 1
: TS 145.03 g/L, VS 68.68 g/L, NaHCO, g, (NH),SO, 024
VS/TS 0.474 700 mL, Trace element
. 1 ml/L.
solution
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Table 2 Components of trace element solution
Component Concentration(g/L) Component Concentration(g/L) Component Concentration(g/L)
EDTA 50 FeCl,-4H,0 3.58 CoCl,-6H,0 0.5
NaOH 11 MHC122H20 2.5 (NH4+)5MO7OZ4'4H20 0.5
CaCl,2H,0 7.34 ZnCl, 1.06 CuClL2H,0 0.14
[
| 1 6 s
AN 7
2 7 160 mg/L, 60 mg/L,
3
272 |
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] \|,/
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Fig. 1 Flow chart of anaerobic sulfide and nitrate removal N R
process. 1: influent tank; 2: pump; 3: recycle stream; 4: UASB LS ##7E
reactor; 5: effluent tank; 6: gas outlet; 7: water seal. (NO;™-N): [9];
s +s - . 91.
14 RBWFE (NO;-N): N-(I- - v
, (10 h), (S*°-S): o1, (SO,*-
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45 Fig.3 Performance of the reactor at different HRTs.
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Fig. 2 Performance of the reactor at different influent
concentrations. ( ) (
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Fig. 4 Relation between effluent sulfide and sulfide inhibition.
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Fig. 5 Relation between effluent nitrite and nitrite inhibition.
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Table 3 Combined effects between sulfide and nitrite at different influent concentrations

Sulfide (i;)gn/ie)ntration Nitrite gg;l;:f)ntration Inhibition(rﬂzt)e of nitrite Cori:lélnfi?;ion Conlj;;rtirtZtion Inhibition rate of nitrite (%)
(mg/L) (mg/L)

0.89 0.02 0.05 1.02 0.30 0.43
1.27 0.50 0.62 0.79 0.93 0.87
1.55 1.18 1.03 1.86 2.53 1.91
2.50 25.57 16.18 17.15 4413 25.39

20.69 69.03 36.05 22.75 81.34 40.40

29.45 98.94 44.69 43.21 112.13 47.29

65.80 133.30 52.75

T4 FRAKHEBHBETHRADFTHEEREDR G THEERMEEENE
Table 4 Combined effects between sulfide and nitrite at different HRTs

Nitrite Sulfide Nitrite

Sulfide Concentration Concentration Inhibition roate of nitrite Concentration Concentration Inhibition roate of nitrite
(me/L) (mg/L) ) (mg/L) (mg/L) )
1.86 2.53 1.91 1.36 4.03 2.97
1.64 4.97 3.79 1.86 5.95 4.38
1.55 1.18 1.03 1.86 2.53 1.91
6.27 27.75 20.81 13.24 41.25 30.23
20.21 64.29 47.78 39.70 69.11 49.46
1.25
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