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Research progress on membrane technology for treatment of husbandry biogas slurry and wastewater

YIN Fubin', ZHAN Yuanhang®, YUE Caide', HU Xuzhao', ZHU Zhiping', DONG Hongmin""

(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 2. Department of Biological and Agricultural Engineering, University of Arkansas, Fayetteville, AR 72701, USA)

Abstract: The biogas slurry produced by large—scale farms is bulky and concentrated, with low nutrient content and may contain antibiotic
residues. Improper handing can easily result in environmental pollution. Membrane separation technology can separate and remove
pollutants efficiently and is easy to operate; therefore, the process has attracted wide attention. This paper summarizes and analyzes the
membrane separation technology applied to biogas slurry of large—scale livestock farms. By comparing and analyzing the removal effects of
different membrane separation processes on pollutants such as carbon, nitrogen, phosphorus, and antibiotics in biogas slurry of large farms,
the future development trend and key points of membrane separation technology in manure treatment of livestock farms are explored,
providing scientific and technological support for the wide application of membrane separation technology in the field of manure treatment
and utilization.

Keywords : membrane separation; husbandry biogas slurry; pollution; antibiotic
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Table 1 Characteristics of microfiltration , ultrafiltration , nanofiltration , reverse osmosis membrane

[11-12]

ZHUREE AR TR R EL SB # R
Characteristic Microfiltration membrane Ultrafiltration membrane Nanofiltration membrane Reverse osmosis membrane
JEERT R ZAL xR ZAL ZREY AKFFRIZ A N
JESLAR 0.05~20 pm 1~100 nm <2 nm <2nm
I3 3 fifi o3 i 3 g (T a3 (T
JEERA R REY FHE REY (WNRIAE) Rt SRETRAT AR R R OT AR R I
i B WORE i3 NN )it N BT e

1% WHART]
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Table 2 Parameters and effects of the membrane process for biogas slurry in different studies

AR KR REHE BRI E X BUROKRRE BABTE BMERS  WRMREEE O WREOKEREE BWOKBREE SR
Biogas slurry Water quality Laboratory scale  Pretreatment Pretreatment ~ Membrane  Operating AR ) Water quality ~ Characteristics of water References
type characteristics/(mg+L™") method before effluent separation  pressure/MPa  Enrichment  characteristics of  quality through liquid/
membrane characteristics/ ~ process multiple or  concentrated solution/ (mg-L")
(mg-lf‘) running time (mg-L'])
TH COD 11985 1ISL-fIL" Byp-80- CoD2478 Mk 0.3 15 min — COD 1999 [13]
TS 19 700 Tk TN 3 300 TN 3 136
TN 3 745 NHi-N 3 115 NHi-N 3 024
NH:-N 3 435 TP 24 TP 22
TP 72
IR COD 10 301 20 Ledit G- CcOD 5496  HEIE 0.1 4~51% COD 15 000 COD 344 [14]
SS 372 -2 SS210 SS 186
TN 691 EUR/ TN 513 TN 183
TP 34 TP 19 TP 16
b RTIRER COD 802 0.1m* kit coDp246  HUE 0.3 3h — COD 235 [15]
TSS 7 400 N -FERAIEIE TSS 338 TSSO
TN 569 TN 380 TN 6
NHi-N 474 NHi-N 350
TP 12
AT COD 7 394 5L-h? FEFF-Jl COD 673 44UE HIE0.05; 74 — COD<120 [16]
SS 3 830 H-fYEb- TN 1781 Y 1 NH:-N 850
TN 1 680 HUE-HIE NHi-N 1697 TP<5
TP 9 TP 19
XS COD 7 467 24 t-d" WhUERE-INA — MR 45-55 4-51% COD 26 208 COD 59 [17]
SS 7240 R/ 2 RBE S8 24 150 SSs
TN 3 600 TN 12 550 TN 228
NHi-N 3 347 NH:-N 10339 NHi-N 197
TP 120 TP 421 TP 5
X835 W COD 17 600 250 L-4it™" EPUESL -4 COD 9040 M 5.0~55  3~5f% COD 32 080 COD 66 [18]
SS9 120 Ak SS'5 BB SS 86 SS 0
TN 5 380 NHi-N 4 823 TN 15 420 TN 208
NH:-N 5 190 TP 490 NHi-N 15090  NH;-N 187
TP 605 TP 1 560 TP 9
AR COD 1397 — gy Alxd — A5 55 3~414% COD 5 639 COD 51 [19]
TN 545 IE- ﬁ&u;ﬁ B TN 2217 TN 16
NHi-N 510 NH:-N 2 021 NHi-N 29
TP 180 TP 734 TP 3
HTEW COD 1464 23 Lem>-h" RbyEss- — RB & 1.4 515 — COD<50 8]
NHi-N 984 W NH:-N <50
TP 11
X351 W COD 8 790 15m*-h' A%:0idEdR- COD 2505 ZWuE-I  4hiE 1 6.71i% COD 1 666 COD 308 [20]
SS 4720 g NHi-N2591 3B JWBiE3 51 NH;-N 4765  NH;-N 1088
NH.~N 3 005 RBE- 3 41 COD 1646 COD 665
P74 R 55 83f%  NHi-N3440  NHi-N 530
IR COD 852 Im’  4E4dug- COD 531 ZNuE-Jz 4NuE0.6 61 COD 162; COoD 3 [21]
SS 628 e i SS 24 BiE RBELS TN 1 564 SS 24
TN 663 JiE TN 535 TN 49
NHi-N 685 NHi-N 527 NHi-N 46
TP 41 TP 16 TP 0.2

T : COD— LA 4, TS BT, TN, NHE-N-2%0, TP B, SS—IN AR 7 4, TSS— B I Ak 72470 .
Note: COD-Chemical oxygen demand, TS-Total solid, TN-Total nitrogen, NH i~ N—Ammonia nitrogen, TP-Total phosphorus, SS-Suspended solid,
TSS-Total suspended solid.
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