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Abstract: In order to explore a more efficient and low consumption landfill leachate membrane concentrate (LLC)
treatment method, the LLC of a waste incineration plant in Jiangsu was chosen as the research object. This research
investigated the optimization of UASB denitrification process and evaluated the effects of different operating condi-
tions (carbon source type, hydraulic retention time and carbon nitrogen ratio) on denitrification efficiency, microbial
community structure and treatment cost. The results showed that the denitrification efficiency of glucose system and
sodium acetate system was more efficient, stable and impact resistant than that of methanol system, and the treat-

ment cost of glucose system was half of that of sodium acetate system. In terms of HRT and C/N, the effects of HRT
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and C/N on the efficiency of denitrification system were reversible. The optimum operating parameters were as fol-

lows: the carbon source, HRT, C/N were glucose, 12 h, and 3.5, respectively. Furthermore, 16S rRNA high-

throughput sequencing technology was used to investigate the effects of operating conditions on the microbial com -

munity structure of UASB. The results showed that carbon source types had a greater influence on the microbial com -

munity structure in UASB, while HRT and C/N had a smaller influence on the bacterial structure composition. The

main dominant denitrifying bacteria were Vibrio, Marinobacter , Halomonas, Paracoccus , Rhodocyclaceae, Carnobac-

teriaceae , Porphyromonadaceae , Pseudomonas , Xanthomonadaceae and Flavobacteriaceae.

Key words: landfill leachate membrane concentrate ; carbon source type; hydraulic retention time ; carbon nitrogen

ratio( C/N) ; cost analysis
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Fig. 1 Schematic diagram of UASB reactor
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Table 1  The start-up and operating conditions of
the reactor based on different carbon source types

KK 5
E@ 5 8] /d ) TN/ coD/ N HRT/h
LLC Y Eskok (mg-L™") (mg-L")
1 1~40 1:5 206.3+£5.6 139+25 4 24
2 41~80 1:1 618.8+16.9 418+76 4 24

3 81~120 1:0 1237.6£33.8 837x152 4 24
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Table 2 Regulation and operating conditions of different HRTs

KK
B B i 1) /d TN/ (mg-1) L(E?k cop/ ., HRT/A
mg- L )
1 1~40 1205.6£38.2  832+150 4 24
2 41~80  1197.6+43.8  799£133 4 12
3 81~120  1318.6x21.9  861x126 4 8
4 121~160  1237.6+33.8  837x152 4 12
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Table 3 Regulation and operating

conditions of different C/N ratios

B i [ /d AR HRT/h
TN/(mg-L™") COD/(mg-L™")  C/N
1~40 1241.6+58.2 807192 4 12
2 41~80 1176.2+39.1 787+122 3 12
3 81~120  1231.9+44.3 827+161 3.5 12
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Table 4 Conventional water quality test
methods and the reference standards

A R B
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TN B o B R T 2R A 4 O R HJ 636—2012
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Fig. 2 The flowchart of high-throughput
sequencing data processing
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Fig. 3 The TN concentrations and their removal efficiency of
effluent in different carbon source systems
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Fig. 4 Chaol and Shannon index of sludge samples

within different carbon source systems
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Fig. 5 Variations of microbial community structure at

OTU level in different carbon source systems
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Table 5 Denitrification efficiency and carbon source cost analysis of LLC treated by UASB
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Fig. 6 Analysis of the nitrogen removal
efficiency under different HRT conditions
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Fig. 7 Chaol and Shannon index of sludge samples
within different HRT systems ( similarity 97%)
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Fig. 8 Variations of microbial community structure at
OTU level in different HRT systems
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Fig. 11 Variations of microbial community structure
at OTU level in different C/N ratio systems
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