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1.2 #MAk

KA E RV LB IKZ0.45 pmE T

J&, NH;-N, NO5-N. NO;-N. DOCHIpH%} 4
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-+ J7 ifi Metrohm 914 pH/Conductometerilll & .

& DNAR IR A PCRY 3 FastDNA SPIN
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FEHRDNA 1 uL. Primer F 0.8 L. Primer R 0.8 pL .
AMX-9314%41 pL, SYBRII(TaKaRa) 10 pL.
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KIERR, FRWIMORLRE B T 8N, A7 MUK 25
BT
K =cn/tip @)
ey o A DOCTE TR FE 18 1 FHk B — 22 1 Jifr
i 51 P Ay AN DL SR S IR & =i G i TR PN )
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58.5 mg/L (K1), NO, -NMH1~25FK AL T T

=1

¥, B, C. D. EHM LBEF5897.29% .
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A. B. C. D. EAR LT FETE1~19 dN 2
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Tab.1 Carbon releasing fitting parameters of lignite

LR RRETR I AIDOCIK S

(LTS3

g A AR R R ¢,/[mg/(g-L)] DOCIA Ml — 2= B )it [8]/d
. . 2 . K/[mg/(h-L-g)]
material fitting formula R saturated DOC released from unit mass . tin
L . transfer coefficient
materials in solution
I lignite 1/¢=0.6051/t+0.1485 0,996 9 6.73 1.65 4
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different addition of lignite
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Fig.2 The abundance of denitrification bacteria and anammox bacteria in different addition of lignite
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Fig. 3 The distribution of anammox bacteria communities in different addition of lignite

1-0, 1-10, 1-20, 1-40, 1-80 represent the first sequencing results of different lignite addition. 3-0, 3—-10, 3-20, 3—40, 3—80 represent the
third sequencing results of different lignite addition. 5-0, 5-10, 5-20, 5-40, 5-80 represent the fifth sequencing results of different lignite

addition respectively. (a) means the level of phylum; (b) means the level of genus
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Carbon release performance of lignite and its effect on
nitrogen removal from pond sediments

CAO Juan "***,  LIU Xingguo ", GAO Meiyun', ZHUHao', ZENG Xianlei', LIU Xue'
(1. Fishery Machinery and Instrument Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200092, China;

2. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China;
3. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China;
4. Centre for Research on Environmental Ecology and Fish Nutrion, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Anaerobic ammonium oxidation and denitrification are the main processes of biological nitrogen
removal from sediments. Carbon sources are the key factors regulating anaerobic ammonium oxidation and
denitrification. In this study, the static carbon release of lignite and its effect on nitrogen removal from pond
sediment were studied. The results show that the carbon release rule of lignite at room temperature accords with
the second-order kinetic equation and has the feasibility of being a denitrification carbon source.In the
denitrification experiment, it was found that lignite promoted the removal of nitrite nitrogen (NO, -N) in the
overlying water. The removal rate of NO, -N increased with the increase of lignite concentration. When the mass
concentration of lignite was 40 g/L, the removal rate of NO, -N was up to 99.61%. At this time, the concentration
of nitrate nitrogen (NO5 -N) was also the lowest; at the same time, it was found that the optimum concentration of
ammonia nitrogen (NH; -N) in water was 10 g/L, and the removal rate was 99.39%. Illumina high-throughput
sequencing of anaerobic ammonium oxidizing bacteria in the sediment found that the proportion of Fusarium was
the largest (39.6%-71.8%), and the dominant genus was Candidatus Brocadia (13.9%-35.8%), Desulfovibrio
(17.1%-34.8%), the proportion of Candidatus Scalindua added to the lignite group was higher than that of the
unadded group; fluorescence quantitative PCR showed that with the increase of lignite mass concentration, the
abundance of denitrifying bacteria in the sediment increased, while the abundance of anaerobic ammonium
oxidizing bacteria was lower than that in the zero-brown coal addition group, indicating that the addition of lignite
promoted the sediment denitrification. It has a certain inhibitory effect on anaerobic ammonium oxidation. Studies
have shown that lignite has the conditions of denitrifying carbon source and can be used for denitrification of pond
culture sediments.
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