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Preliminary study on harmless digestion of biogas slurry by using aquatic plants grown on
artificial wetland

ZHU Feng-xiang, WANG Wei-ping, CHEN Xiao-yang, HONG Chun-lai , WU Chuan-zhen, XUE Zhi-yong*

( Institute of Envir ¢ Resources and Soil Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou
310021, China)

Abstract; The harmless digestion of biogas slurry by water bamboo, lotus root and rice crops on wetland was stud-

jed. The results showed that 1 hm® pond of lotus roots could purify 2 475 t biogas slurry in a whole growth period.
The lotus roots harvested from the pond met the standards of NY5238-2005 pollution-free foods of aquatic vegetables.

2

Under the irrigation amount of 495 t-hm 2, the digestion time of water bamboo, lotus root and rice was 7, 7 and 14

d, respectively, which was in accord with the standard of livestock emission standards for livestock farming industry

http ://www. zjnyxb. cn

for national GB18596-2001 ; meanwhile, the control treatment without any plants was 21 d.
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Table 1 Properties of biogas slurry randomly sampled from oxidation pond

17 8-16  9-21 10-02  10-12 10-20 11-01 11-17 11-25 12-12
COD,,/(mg-kg~") 1230 1120 832 1070 1480 1440 1590 1560
BB TP/ (mgekg™') 88.8 41.8 23.3 14.5 41.4 32.0 4.8 25.8
BTN/ (mg-kg™!) 1208 917 735 1120 1340 1260 1440 1440

1.2.2 RFE/KEEDSLBRIAR.O© 2825
~30 em PMEBR) ;Q EFBGEEMER) ;O
KRE(HER) , US AHBRIEE XESHE,
IKFEFHEX EAME X FETFEMEX RS
¥4 300 m®, 25 B X ( RFEMTEY) 35 80 m’,
EHntE . XANBRE 15 d, ETEMBEE
15d, KFEEER 25 d. EBKZHE S em(F
¥ B 495 t-hm )  RHATHEAR o
1.3 ®Es5ME'?

pH {H . 3 FHLE N.P.K.Cl & B¥i%
B ENE, &8 Pb.Cd.Cu Zn FEHA
BEFWY s E R E, As S ]HFFHN
YR &, COD, R EKBE Bk,
BOD, KA BEMEME, BRIFYM(SS) RAHER
%o

2 ERE5aH

2.1 ERL4BHRRETERSIUBKRY
T ’

ME2WUERFAGRKEGES TR
BS 5K B H /D ,COD,, R FH5m 5K 3
140 mg- L' FHEZE 664 mg-L™',S HAEYHEAR
(BOD;) 1 2 900 mg-L™' FF&ZE 408 mg-L~',SS

860 mg- L' FFEZE 133 mg-L™' fHEA N,P &
TERREMH B/ <30% ), Hp TN g RS
Ri57K #1300 mg-L™' FREZE 983 mg-L~' ,NH;,-
N H 799 mg-L~' F&EZE 593 mg-L~', TP g1 71.2
mg-L ' FREZE 66.5 mg-L™',Cl" fy 253 mg-L"'
THEZE 198 mg L', MAZEEHMBEILE, 155
YR ER, HFE COD,, B E K #) 664 mg-
L' FHEZ 50 mg-L™'EAF,BOD, H 408 mg-L™'
FTHZE10.9 mg-L™',SSH 133 mg- L' THZE
16.7 mg-L™', NH,-N #1593 mg-L' FE £ 2.6
mg-L™' TP # 66.5 mg-L"' FEEZ 1.1 mg-L™',
EW %435 P) 98.41% ,98.06% , 99. 68% F1
98.53% , ISR R BE, S EK GB18596-
2001 & & FA 5 P HEBAREED
22 EHELLEEHBARENEREULBEKRE
EBETU

A5 GB5084-2005 € 4 FH ¥ B K T b k) P
ME, FHEBKER pH 5.5 ~8.5,Cd <
0.0lmg-L™' ,Pb<0.2 mg-L"",Zn <2 mg-L™",Cu
<0.5 mg-L™*,Cr<0.1 mg-L™", As <0.05 mg-L™",
Hg<0.001 mg-L™'y NE3 ATUBEHFHEGE
KEBRIRGERKPESRKRERD, B Cd
MAsEBRYE TR BB K EiR4E) 5, Hfth
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Table 2 Water quality of livestock wastewater purified by biogas method and lotus pond digestion

HEROK pH CODcr/ BOD,/ ss/ LHETN, ° NH;-N/ Sa8% TP/ cl-/
(mg-L™") (mg-L™") (mg-L™") (mg-L™')  (mg-L') (mgl™')  (mg-L7")
FEEK 8.0 3140 2900. 0 860.0 1300.0 799.0 7.2 253.0
B 8.1 664 408.0 133.0 983.0 593.0 66.5 198.0
HEmmLK 1.2 <50 10.9 16.7 4.7 2.6 1.1 36.5
R — 3090 2889.0 843.0 1295.0 796. 0 70.0 217.0
EB%/% — 98.4 9.6 98. 1 9.6 99.7 9.5 85.6

£3 BRIBMEREHBSULLBENFEARKPESRSENER

Table 3 Effects of lotus pond digestion and biogas method on heavy metal contents in livestock wastewater

13 pH Cd/(mg-L™') Pb/ (mg-L™') Zn/ (mg-L™') Cw (mg-L™') T-Cr/(mg-L~') As/(mg-L"') Hg/(mg-L7')
#HIEK 8.0 0.020 0.074 1.16 1.34 <0.25 0.019 KK
ik 8.1 0.014 0.018 0.29 <0.2 <0.25 0.052 KR
Rk 7.2 0.004 0. 004 <0.04 <0.2 <0.25 0.003 REH
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Table 4 Content of heavy metals in the lotus root organs sampled from the pond irrigated by biogas slurry

L3z Cd/(mg-kg™') Pb/(mg-kg™') Co/(mg-kg™) As/(mg-kg™") Hg/(mg-kg™")
HHEFE %M 0.008 0.027 2.5 0.48 0.002

- 0. 007 0.036 0.9 R 0. 0030
BREE ZEY 0039 0.037 3.9 0.64 0.019

" 0.012 0.033 0.9 0.01 0.0018

RS AREMBRERSRINKESLHBR

Table § Purified effect of different plants on irrigating biogas slurry

KM AB/d  COD/(mg-L™') BODs/(mg-L™") #%/(mg-L™') H8%/ (mg-L™') SS/(mgl~') HEE (mgl™")

HH 0 750 105 279
7 693 36 47
14 428 35 31
21 127 10 31
E- = 750 105 279
7 377 2 31
14 45 21 18
21 114 4.2 16
& o0 750 105 279
7 310 30 2
14 256 30 ' 19
21 142 14 13
K& 0 750 105 279
7 720 42 7
14 166 2 35
21 137 19 14

26.6 295 53.5
8.0 157 1.3
5.2 48 1.8
1.6 40 3.9
26.6 295 53.5
4.97 148 1.7
3.31 70 6.9
3.5 2 4.4
26.6 205 53.5
4.46 66 1.6
3.58 25 7.6
2.9 21 5.5
2.6 295 53.5
16.4 288 6.0
3.65 88 57
31 53 3.3
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FHG B TR BIER, B H COD,

BOD;,SS, TN, NH,-N 1 TP %8l — S &1k,
FRABKERFENRUMA. SHROBRE
BRI LU LA 57 51 47 75 7K b 2 B HE B
B3, & 7 ARk BACRE e &, R R N
EMNEBFALITFELRAAEEEL, B
T FK AR A W0 3 47 18 W AR v AL B A LA )
BRF R —, T & & WE L AR
VB SEARIR M 58, TR R X K A AR
LB B B = TR A 1
B2 S 0, R S RE B AT B , A FIVE
HR L S XUR H
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