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Study on denitrification efficiency of citronella/polysulfone
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Abstract: To address the problem that low carbon to nitrogen ratio wastewater often has poor denitrification due to
insufficient carbon source, the citronella/polysulfone slow-release carbon source was used as an additional carbon source.
The optimal HRT, influences of NO; loading and types of wastewater on the denitrification effect when used in SBR
were investigated. The MiSeq platform was used to perform high-throughput sequencing of sludge samples before and
after the reaction in SBR to determine the changes in microbial community structure. The results showed that when the
influent NO;™ was maintained below 50 mg/L and 120 g of slow-release carbon source was injected, the optimal HRT
of SBR was 12 h. At this time, the NO, removal rate was maintained above 80%, and the effluent COD was below
50 mg/L, which met the discharge standard of Discharge Standard of Pollutants for Municipal Wastewater Treatment
Plant(GB 18918—2016). For the treatment of actual wastewater, the NO;” removal rate reached 84.1% under the optimal
operation condition of HRT of 12 h and the injection of 120 g of slow-release carbon source. The actual wastewater
contained a certain amount of organic matter such as carbohydrates, fats and proteins, resulting in a slight increase in
effluent COD to 60 mg/L. The high-throughput sequencing results showed that the injection of the slow-release carbon
source enhanced the denitrification process, and the abundance of denitrifying bacteria increased and the community
structure enriched.
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Table 1 Water quality of synthetic wastewater and actual wastewater

i COD/(mg-L7™") NO, -N/(mg-L") NO, -N/(mg-L™") NH,-N/(mg-L™") TP/(mg-L™") pH
A IK 0 29.3~30.5 0 0 9.92~10.13 7.42~7.86
SEBRIE K 39.4~50.6 21.9~28.1 0.038~0.17 2.36~4.61 3.56~5.72 7.55~8.28
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M HIAE 6.8 .12.16 h Ak, HAY SR ¥ 0 # — 8, i
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F2(a)H ,HRT 1 6 h 2 8 h - 5] 12 h 1 i &
HONO, -N R BRR W FH R T, P R BRI 23.5%
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216 hid B ,NO, -N LR R A . HRT
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638 J5 Sk NH,*~N(DNRA ) 2 b 1 % 4= 0

F2(c)H , HRT 4E451E 6 .8 h F NO, =N J sh# k.,
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Fig. 2 SBR run status at different HRT
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Fig. 3 SBR run status under different influent NO; - loading
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Fig. 4 SBR run status under different types of wastewater
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Fig. 5 Top20 species clustering maps of bacterial communities at the phylum and genus levels
for the four samples before and after the experiment

i 5(a) Al 41, S26 R, SBR SN g8 AL 1K DL S 74.2% 73.2% .80.7% .63.2% , H R S BIFT 1]
AR 1] (Proteobacteria ) 5 Fid5 i LU 5], 76 4 Rl & vp (Bacteroidetes) . H1E S(b) WA, ZSTE B £ EETE

—133—



AR

Tl KA 2022-12,42(12)

fiFg A S 980 I A1 BT R B 3900 0 55.2% .60.6% 43.1%
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Wit fife 2 7K PP A LTS e RURT R S 1 IR A AR
I 9 6, B0 {0 1 & ( Pseudoxanthmonas ) 15 J il Ak i 2 H
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I 2 (K B A HRT R 12 h, B2 KK NO =N 17 fif Ky
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