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Tablel Physical-chemical properties of sheep manure, duck manure and rabbit manure
B TS% VS% COD/(mg-L™) NH,"-N/(mg - L™) TN/% TPI% TK/% TCI% pH {&
F 30.30 20.60 137500 2102 3.15 1.33 0.25 33.44 7.98
e 16.40 13.00 114600 4845 3.77 2.36 0.14 35.00 6.82
Sk 36.90 25.30 101200 2555 2.35 1.22 0.22 3454 8.05

e TSOHMREK, VS HIERER A, COD Mk, NHL-N WZE, TN ARE, TPhEEE, TK ASH, TCHEK.

(25+1) CHIH IR G5 W% WK AE 9~19°C i [l
WD, RS R K SR AE R R, R e
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CODc« NH,™-N, T JATH RS J i LB
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2.1.1 mEREIHA T Bk BB A oM

(35+1) ‘CH MR WERNE = SR AE S 8 RikH i
KA, KEFHT 20 d Bl A& b B =N 67.6%, |
30d (5 89.7%. (25+1) ‘CHf ™I HILAESS 19 K, #
30d Bl A R A 1Y 64.5%. LR R AR
L 100 mL/d AN 2d, A5 8 RAIZE 11 K K
AT 30 d Bl A AU T 78.3%.

IFMMBELAE T, My A Ak 7 S A0 HH IRAE
FEIRRT 20 d, HOKEE 30 d 1K R9b =< s S s 1 L
BIERELE T 60%; XLt 3 Bl 41 N sk SR,
(35+1) C I HY &MY J5UkL ™ < F 02 (25+1) ‘CIN Y 1.23 fif,
Je IR 1) 5.40 %, RIS (35+1) C A BN = ¥H SRR
B (£2, K.
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Table2 Biogas production rate and biogas production potential of sheep manure, duck manure and

rabbit manure at different temperatures

FI BRI R A% A
JERE R
10d 20d 30d 40d 50d 60d BEEME0Y) R koY)
(35£1)°C 245 65.0 833 92.6 97.2 100 83.0 0.273
3 (27+2)°C 132 442 744 87.4 955 100 620 0.206
Bk / / / / / / / /
(35+1)C 446 67.6 89.7 956 985 100 723 0.441
(LEC (25+1)C 168 474 645 773 955 100 588 0.359
L 354 60.4 78.3 85.6 937 100 134 0.082
(35+1)°C 515 878 914 952 982 100 775 0.210
UEC (25+1)C 291 66.4 848 919 97.1 100 64.2 0.174
Gt 17.3 427 695 784 911 100 361 0.098
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Fig.1 Variations of biogas production rate of three kinds of
manure for anaerobic digestion at different temperatures
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7 2 AR A ST, LUK v A R A
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Fig.2 Variations of pH value of three kinds of manure for
anaerobic digestion with different times
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(25%1) C R BERHGAE K 8% 9 d I, pH {1 % 4 S %A1 6.00,
b5 9d (1) pH (T 4 6.80, H-4ERF7E pH {ii 6.80~7.50
PIERE, W 2b. HISENEUREEEIN pH (AR
55 (25+1) “C IS FERIE AL, (HAR 2R pH (AR AE IR
AN IS pH Y N RS 2, (35+1) CRNE AT
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Fig.3 Variations of methane concentration of two kinds of manure for anaerobic digestion with different pH value

2.3 ABRUFELERBURSH

BritE 2% COD R ik /% A 137 500 mg/L, WL TS
SR HUN 8% 38 KRR I ¥ COD Rk %4
6200 mg/L, Zid 1 A (35+1) C R EERHE COD i
EIREWAT TR, 55 2~4 FPIRHEE RK BRI COD Jit
HIRE R FReES, HFRBEAR . KEEENE COD i
IR PRRHOR 2 (3521 CRIE > (27+2) CRIK . 26
5~9 JA & RIEERNK COD ik R BRI R 218 . ik
WKaE WG, (35+1) CHIREERIE i COD & L%
b 80.8%, Frbrr 30 d HP AR 69.8%; (27+2) ‘CHRI I
TV COD it 2 4% Ol 78.2%, H i 30 d 1 2<% 67.5%
L1 4a.

FricfRg 2 COD it sk 24 114 600 mg/L, TS i &
I 8% 3 K TR FIE W COD JREIRIEL N
18 000 mg/L, &% 1 J&l %l i K IR COD i f ik i K B
TR, 752 5 8 JE HL COD il 1) 5 R Mt s,
BF B e . HAT RN COD Jii s 4 FE PRI %
£ (35£1) CHRIE > (25+1) CHREE > F ik . 60 d 1

I AL N5, (35+1) CHEFE R AR ik COD %
F& 87.7%, (25+1) CEIE i COD %k 81.5%, ik
B COD 2k 53.8%, LK 4b.

Prict 3% COD sk & 101 000 mg/L, TS i 4
Bk 8% K EERIR LG COD Fimik/E4 A 10 000
mo/L, 55 1 AU R IR COD Jiit ik I A 4t
P, FEZ 51 8 F HL -l 5 R RN T3 COD ik
FEY) R Bt . HAT RN COD Jii s A FE PRI %
MRS (35+1) CHRIE > (25+1) CHRHE > #iEER . 60d
I A SE R S, (3521) ‘C A R IR i COD
2Bk 86.0%, (25+1) ‘CkHE ik COD Bk 79.0%,
RN 3 COD 25k 70.8%, ULH 4c.

2.4 ABRIBEBRYGRS T

oy ML BTSN NH, N BT S M4
2 100. 4850. 2550 mg/L. TStk 8%k R4
WAL BRI, £ BRI NH, N BT A 268 mg/L,
MR NH, =N IR E N 1147 mg/L, RIEHEIT
NH,"-N FiaHE A 612 mg/L. 76 R NI (41 7d A4
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R ERI NH, -N T IR AN AR 4 Nl R
Fetadh. BEE RAEMBETKE, NH,-N ik B 2 r
o TR, BIRAYERE RN . 7E 60 d (1
TRE AN, AR AE T 2R RN NH,-N i &
W IR A YRR E 167~368 mo/L EF Y, W 5a; B3
BHE NH, =N T FE 4R 7E 862~1 165 mg/L JialH Py,
LK Sb: PSR NH,-N &R ¥ 4E 45 78 275~
766 mg/L JulE N, U 5.
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Fig.4 Variations of COD mass concentrations of three kinds of
manure for anaerobic digestion with different times
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Biogas production potential and characteristics of manure of sheep, duck
and rabbit under anaerobic digestion

Song Li*, Deng Liangwei'*, Yin Yong?, Pu Xiaodong®, Wang Zhiyong®
(1. Biogas Scientific Research Institute of the Ministry of Agriculture, Chengdu 610041, China;
2. Rural Energy Office of Schuan Province, Chengdu 610041, China)

Abstract: In order to investigate the biogas production potential of sheep manure, duck manure and rabbit manure for
anaerobic digestion and their characteristics, taking the three kinds of manure as the digestion material and the self-culture
anaerobic dudge as the inoculation substances, under three different temperatures of (35+1)°C, (25+1)‘Cand normal
temperature (9-19°C), the experiments of anaerobic digestion of sequencing batch reactor were conducted. The biogas
production rate, biogas yield, variations of pH value and variations of methane concentration with different pH, and the
removal efficiency of COD and NH,"-N of wastewater of three kinds of manure were studied. The results showed that at
(35+1)°C, biogas production potential of material (TS) was 0.273 m*/kg for sheep manure, 0.441 m*kg for duck manure, and
0.210 m¥kg for rabbit manure. At (25+1)°C, biogas production potential (TS) of material was 0.206 m*/kg for sheep manure,
0.359 m¥kg for duck manure, and 0.174 m°kg for rabbit manure. At normal temperature, biogas production potential of
material (TS) was 0.082 m*/kg for duck manure, and 0.098 m*/kg for rabbit manure. Three kinds of feedstocks could achieve
pH self-balancing at startup of anaerobic fermentation fed with adequate anaerobic sludge. Anaerobic digestion could
evidently remove COD of three kinds of manure, but it could not decrease NH,"-N.
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