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Abstract; The denitrification performance of the reaction system at different temperatures was
compared by changing the electron donor ( sulfur source ) and combining with the heterotrophic
denitrification through batch experiments, in order to improve denitrification performance of the sulfur
autotrophic denitrification system at low temperature. The results showed that the effect of sulfur
autotrophic denitrification was significantly inhibited at low temperature. The half-reaction rate constant of
nitrate removal was 0. 003 7 mg”’/(L"’ + h) at 5 °C, which was equal to 3. 2% of the half-reaction rate
constant at 25 C. Meanwhile, the nitrite nitrogen accumulated greatly and the pH dropped quickly under
low temperature. The denitrification rate was increased by 2. 81 times and 8.49 times respectively when
the thiosulfate and acetate were added under low temperatures, compared with that of elemental sulfur.
Adding acetate also helped to reduce the accumulation of nitrite nitrogen, and the half-reaction rate
constant of nitrite nitrogen removal was increased to 0. 200 0 mg’>/(L" « h) at 5 °C. However, there
was no significant decrease of nitrite nitrogen with the addition of elemental sulfur or thiosulfate.
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Fig.1 Change of NO; — N and sulfate concentration at

different temperatures
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different temperatures
I 2 W], 4% B Berh pH BB T T B
1E 15 Crp ], pH (E FRES) 6.0 LIR o B, 7E150
4T3 100 h B, INAGE 5 NaOH #5518 4k %
JETT pHAEZ 7.0 A7 ABATS SR JC 1 BHL 1k )5 25 S i

H pH (E AP SRS TR, AR R, 6 A 57
FAHAC N BO3E B pH {H 8 6.5 ~ 7.5, R I W I
WA pH {H, pH (EARA AT REFEIR 2 6.0 LU
6 B pa R A B S R

2 80T DU AR R A S A R,
2,15 F1 5 C R, 4345 97. 8% 55 95. 0%
{14 A 25 A SR AN S L, T A i — 2 1 iR
HRAR . PRSI FE P S R el 5
AR, WS R — R FO R, e
X PSR R R B (AR 2 T R AR
BRANAS A 5 WA S A BB E 225, Ul
IR BT 1 55 S Al 1k B 0l 25 2800 D it 2R P40 7
FHsR TR A ZOR SR 22 . A FoE W, 2o 5 A9 W0 A
AR 2 0B 1 57 SR Ak T A A R AR
I, ERIEAS LR BEE TS AR, &4 245
P B % SR Ak TR B i 4 i 7R XA F
RGEMTIAR . &5 LTk, i FAREX 6T A 77 5 Al
FEBATE PRI IR, RGO RS S R RE 105
I H A1 pH (H A HGE T RS TSR R,
E— A 3 22 50 A B VR BE
2.2 MBFERBUEBRBESENEAES W

R E L H IR AL R G AR AR T B A
RE, m1 B A 75 SRS A TR A5 B A R N3 I AR A 46
L REE, BUR A iR, & 3 SRR it
RN E A A AR, DA AR B R £h ak
ZRARAE Sy P LA 1 8 35 4R TR S R A A Sk
R, WA W B gl & o [, InA ZiREh R
S5 00 B AT, A A A A S R O R B 5
P50, X IR A TR R N 5538 O Ak TR
HePE R RETLER H IR L, [ A &R IR A 37 S A
TR B REF 5% 4 B’Jﬂﬁ"%}@cﬁ ﬁkfiﬁi%ﬁcg?%ﬁ% o

25C 15 C 5
1.0 ]

P
S,0;3
- AC”

100 200 300 400 500 600 700 800
t/h

B3 AREBFHETHESRNEN
Fig.3  Change of NO; — N concentration with different

electron donors
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