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Abstract: For the traditional packed bed sulfur autotrophic denitrification process has the problems of large

Y BE1:2021-05-18

EEWA : [H% A RPA IS (52070179) 5 E B2 Be BH I 5 0 2% 113 (STS 3R X 3 8 13 51 H (KFJ-STS-QYZD-
162)

YEZ B PG (1996- ), 55, TN H 55 S Al AL 15 /K B AL BB 5%, E-mail : 963941672@qq. com,
TRHHGEEEE B 0158 51, E-mail: wangxingzu@cigit. ac. cn,

Received: 2021-05-18

Foundation items: National Natural Science Foundation of China (No. 52070179); The Science and Technology Service

Network Program of Chinese Academy of Sciences (STS Program) (No. KFJ-STS-QYZD-162)
Author brief: SHI Shaopeng (1996- ), main research interest: nitrogen removal of wastewater by sulfur autotrophic
denitrification, F-mail: 963941672@qq. com.

WANG Xingzu (corresponding author), researcher, E-mail: wangxingzu@cigit. ac. cn.



% 3 RS 28 M, 5 . BRLER— & My 48 Ay A6 B AR ROREAL 75 K B R AL 22 151

filling dosage, serious head loss, easy blockage of the reactor and so on, the nitrogen removal of simulated
wastewater by contact denitrification process with sulfur coating was studied. The effects of filler filling
ratio, temperature and hydraulic retention time (HRT) on the denitrification performance of the reactor
were investigated. The results showed that when the influent NO5 -N concentration was 50 mg/L, the
temperature was (254+1) “C, and HRT=19. 5 h, the NO; -N removal efficiency was significantly improved
with the filler filling ratio increased from 1/10 to 1/5 and the NO; -N removal rate increased from 56. 77 %
to 78. 26 %. Temperature has a great influence on the denitrification in the reactor. When the filler filling
ratio was 1/5 and HRT=19. 5 h, the average NO; -N removal rates were 71. 05% and 98. 38% at (25+1)
°C and (30£1) °C, respectively. Moreover, when HRT was reduced to 9. 7 h, the average NO; -N removal
rate was 89. 29%. During the whole reaction process, the effluent NO, -N concentration was very low,
kept within 0. 4 mg/L. And the effluent pH value of the reactor was maintained between 6. 8 and 8. 3,
which met the pH conditions required for microbial growth. The sulfur autotrophic denitrification dominant
bacteria of sulfur coating contact denitrification system were Thiothrizxs.Thiomonas and Sul furitalea, with
the proportions of 2. 89%.,1. 55% and 1. 35%, respectively. The result of microbial function prediction
showed that sulfur and nitrogen metabolism plays a key role in denitrification of the system.

Keywords: sulfur autotrophic denitrification; sulfur coating; biological nitrogen removal; filler filling ratio;

reactor blockage
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Table 1 Operating conditions of each stage of the reactor

BN B B SN 1] /d FORHR AL Bt/ g HRT /h MR/ C NOs -N/(mg + L™1)
1 0~26 1:10 49,1215 19.5 25+1 50
Il 27~38 1:5 88. 4534 19.5 251 50
i 39~66 1:5 88. 4534 19.5 30+1 50
Iy 67~99 1:5 100. 5477 14.7 30%1 50
N 100~132 1:5 100. 9725 12.6 30£1 50
Vi 133~149 1:5 100. 9725 9.7 30+1 50
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Fig. 3 Influent and effluent concentrations of NO; -N

and its removal rate
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Table 2 Autotrophic denitrification of elemental sulfur
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W/ (mg + LD PR e HRE/D BUAFR/L T EBRE/ % ik
15~60 It % RAE 2 6 1.13 8:25 95 [24]
12.5~16. 8 R AE Y TR 6.4~9.8 18 1100 2:5 85.3 [28]
10~40 A i s A 20~25 3 3.2 21:50 90 [26]
20~60 TSR A W) 2 4% 28+1 3.6 3.02 3:10 99.5 [25]
54.46+1.15 HFERAE W) 0 4% 30 2.5 3.9 2:5 99.93 [29]
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[ norank_f__ Pirellulaceae(4.48%)

[ norank_f{ Gemmatimonad aceae(1.83%)
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Fig. 8 Relative abundance of microorganisms at genus level
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