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Impact of Liquid Volume of Recycled Methanogenic Effluent on Anaerobic
Hydrolysis
HAO Li-ping LU Fan HE Pin-jing SHAO Li-ming

Key Laboratory of Yangtze River Water Environment State Key Laboratory of Pollution Control and Resource Reuse College of Environmental

Science and Engineering Tongji University Shanghai 200092 China

Abstract Methanogenic effluent was recycled to regulate hydrolysis during two-phase anaerobic digestion of organic solid wastes. In order to
study the impact of recycled effluent’s volume on hydrolysis four hydrolysis reactors filled with vegetable and flower wastes were constructed
with different liquid volumes of recycled methanogenic effluent i.e. 0.1 0.5 1.0 2.0m’/ m* d respectively. The parameters related
to hydrolytic environment pH alkalinity ORP concentrations of ammonia and reducing sugar ~ microbial biomass and hydrolysis efficiency

accumulated SCOD  accumulated reducing sugar and hydrolysis rate constants were monitored. This research shows that recycling
methanogenic effluent into the hydrolysis reactor can enhance its buffer capability and operation stability higher recycled volume is favorable for
microbial anabolism and further promotes hydrolysis. After 9 days of reaction the accumulated SCOD in the hydrolytic effluent reach 334
407 413 581 mg/g at recycled volumes of 0.1 0.5 1.0 2.0 m’/ m* d and their first-order hydrolysis rate kinetic constants are 0.065
0.083 0.089 0.105 d™' respectively.
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Fig.1 Flow scheme of experimental equipment
4:1
7:5 2 /mg L7!
500 g Table 2 Quality of recycled methanogenic effluent/mg L~
1.
1 pH 7.58+0.30
Table 1 Physiochemical characteristics of materials NH/-N 130.0=10.0
1 CaCO; 3251+ 100
26.9+2.0
TS/% 12.94 4.55 6.23 SCoD 580 ~ 800
VS/ % 89.49 81.94 85.08 TOC 150.49 ~ 250.82
N/% 2.80 4.54 3.81 ™ 230.20 + 20.00
C/ % 42.92 38.25 40.19
S/ % 0.33 0.61 0.49
/% 6.16 5.68 5.88 3
C/N 15.35 8.43 10.54 Table 3 Operational regime employed for liquid recycling
1Vs TS NCSH VS 0
/m* m*d ! /- d! /ml: min~! /min
0.1 2 4.33 15
0.5 8 5.41 15
1.2 1.0 8 10.42 15
1 2.0 8 10.42 30
1.4 L.
SCOD
4 NH, -N TOC TN
0. 9.d
0.1 0.5 1.0 2.0 .
m'/ m*d . pH pH pHS-2F
.4 ORP
pH/ORP/Temp OAKTON USA
P SCOD
COD 45600-DR/890 Hach Company USA
) 3 16
1.3 NH, -N 8 TOC TN TN,/

1 . 0.45 pm

TC muli N/C 3000 Analyzer  Analytik JenaAG
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Germany TS VS CHSN pH 0,=0.1m’/ m* d
CHNS Determinator varioEL. Germany 1~3d 2 054 ~ 3 465
mg/L 7d 3116 mg/L
17~19 . Q. 0.5 1.0 2.0m/ m-d
2 3200 = 50
mg/L.
2'1 Qr pH
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4 a SCOD
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Table 4 First-order hydrolysis rate constants and coefficient of

0,/m* m*d ! ky/d™! R?
0.1 0.065 0.955 4
0.5 0.083 0.990 1
1.0 0.089 0.9570
2.0 0.105 0.9452
2.3 0,
5
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Fig.5 Effect of Q, on the quantity of hydrolytic biomass
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