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Experimental study on pretreatment of plate ultrafiltration membrane for biogas slurry

YANG Gu-kun', ZHU Hong—guang", SHEN Gen—xiang’, ZHANG Zhong—hua', SHI Hui-xian', WANG Dan-yi', QIAN Xiao—yong’,
SHI Jian—guo’

(1.New Rural Development Institute of Tongji University, Shanghai 200092, China; 2. Shanghai Academy of Environmental Sciences,
Shanghai 200233, China; 3.Shanghai Linhai Ecological Technology Co., Ltd., Shanghai 200233, China)

Abstract: How to reduce the pollution of ultrafiltration membrane to the lowest level is an important issue. The ultrafiltration process is
applied to the concentration of liquid organic fertilizer by membrane filtration of biogas slurry. Experimental study are determined to
minimize the influence of concentration polarization. Pick up the biogas slurry in a farm and observe the flux change and removal of the
plate—type ultrafiltration membrane under different pressures under different pressures. Under the pressure of 0.05~0.25 MPa, the initial
flux of the plate type ultrafiltration membrane decreased rapidly.After 10~30 min, the flux decreased slowly and became stable, which was
in good agreement with the empirical formula of membrane flux attenuation. The flux of the plate ultrafiltration membrane increased with
the increase of pressure, but the growth rate gradually decreased. The membrane rejection rate has little to do with the pressure change. The
removal rate of COD is relatively high, about 70%. The removal rate of NHi=N, K" and other small molecular substances is relatively poor,
only 22%~40%. The small molecular nutrients are well preserved. The nutrient index of the filtrate is 0.16% for organic matter, 0.217% for
inorganic total nutrition, and 10: 1.12: 6.04 for N=P,0s—K,0. The nutrient ratio is relatively good, but the organic matter content is
relatively low, so subsequent concentration steps are needed.The experimental results show that the filtrate of plate ultrafiltration membrane
basically meets the ions and pH value requirements of nanofiltration and reverse osmosis.

Keywords: biogas slurry pretreatment; plate ultrafiltration membrane; membrane filtration; ultrafiltration
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Figure 1 Ultrafiltration test system
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Table 1 Main water quality index of biogas slurry after centrifugation

COD¢, /mg- L NH:~-N/mg- L TP/mg- L TK/mg- L™ pH{ﬁ M NTU 3 Chroma/fif
6 069 1625 137 1140 8.69 2 400 512
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Figure 2 The principle of the ultrafiltration process in the
ultrafiltration cup
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Figure 3 Comparison chart of filtration flux of plate ultrafiltration

membrane under different pressures
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Figure 4 Comparison chart of relative flux of plate ultrafiltration

membrane under different pressures
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Table 2 Linear regression results of membrane flux

attenuation coefficient

BRI T FEm MR ZRL
Operating pressure/MPa  Attenuation coefficient Correlation coefficient

0.05 0.779 7 0.988 4
0.10 0.6151 0.990 1
0.15 0.550 6 09811
0.20 0.534 1 0.9917
0.25 0.5317 0.993 1
2571
201
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Figure 5 Comparison of mean value of filtration flux under

0.10

different pressures

W0y s R B B o o B O = B FAe ™ K S, TEAN IR R
0~0.10 MPa F 38 [l N, B4R R 07 0 RS 2t (14 52 i ik 1
IR -H B ,0.15~0.25 MPa FEAKL T - 2 B .
ARSI i R PR AR TR X, ISR THTE ) i B S22
RH 378 K, 38 i AN FEHG K

2.2 WK BIREIT TR EBRFAR

15 Y48 bR 5 A - COD., .NH;-N . TP . TK .pH .
NTU, TEAN A T Al e 8 I 1) 1 4 7KK B 46 b
M3 PR, LERFILE T,

FH 2% 3 R R 7 AT, A3 258 T R Do il =
RS B L DS BR A S R K, U8 W CODe, FR
JKE)6 069 mg- L' fE % 1 822~1 654 mg- L™, R RE
=, 8 70%~73% ; NH;-N H JF K B9 1 625 mg- L' [ &
1271~1259 mg- L', 2BR 23N 21.8%~22.5%; TP i )i
JK B9 137 mg- L' FE % 63~60 mg- L', £ E K 54.0%~
56.2%; TK 1 JR7K A 1 140 mg - L' [ £ 649~625 mg -
L7, B8R N 43.19%~45.2%; 1€ 1 W pH {6 M 8.71~
8.65, Hu A 5 UK 4 F- 5 i BE 25 R 0 B A AE 98%~
99% ; U HI W S VR E 0, (A AR, FE A 3248 ¢

A 2 MR A P 5 ) R X6 L LR 8 H 4] 8
AL 3e 3 50 B TR e R A B A AL e R o e
WIE BT DO, T8 B H B0% R DE)Z %5 2 &

0.091
0.08
0.07
0.06F -@- 30 min ¥J{i

_ 0.05¢ - 0~5 minii‘]ﬁ

= ~ in 1%

= .04 N 5~30 min ¥{H
0.03 -
0.02+
0.01+

0 . . . . . )
0 0.05 0.10 0.15 0.20 0.25 0.30
P/MPa

6 AEREDTHEXEEHEXTLL
Figure 6 Comparison of relative flux average under

different pressures
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Table 3 The main water quality indexes before and after treatment with flat—type ultrafiltration membrane

IKJEHERR Water quality index  CODc,/mg-L! NH;-N/mg-L”"  TP/mg-L"'  TK/mg-L" pH{E ¥ Turbidity/NTU {4 Chroma/fi
JEUK 6 069 1625 137 1140 8.69 2400 512
0.05 MPa JE ik 1822 1271 63 625 8.70 20.7 32
0.10 MPa JE 7R 1748 1263 60 643 8.65 16.9 32
0.15 MPa I 1699 1266 62 634 8.68 232 32
0.20 MPa JE 1684 1259 61 631 8.71 50.6 32
0.25 MPa JE 1654 1262 60 649 8.67 47.1 32
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Figure 7 Removal rate of biogas slurry wastewater by plate

ultrafiltration membrane
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