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Continuous Dry Fermentation of Pig Manure Using Up Plug-Flow Type

Anaerobic Reactor

CHEN Chuang'*, DENG Liang-wei’, XIN Xin', ZHENG Dan’, LIU Yi’, KONG Chui-xue’
(1. College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China; 2. Biogas
Institute of Ministry of Agriculture, Chengdu 610041, China)

Abstract: To solve the problems of ammonia inhibition and discharging difficulty in continuous dry fermentation of pig manure, under
the experimental conditions of temperature of (25 +2)°C and organic loading rate (TS) of 4. 44 g+(L-d) ™', a lab-scale up plug-flow
type anaerobic reactor( UPAR) was setup to investigate biogas production, ammonia inhibition, effluent liquidity, and the feasibility of
continuous dry fermentation of pig manure using up plug-flow type anaerobic reactor. The experiment was operated for 160 days using
the pig manure with four different TS mass fractions (20% , 25% , 30% , 35% ) as feeding. Results showed that the feeding TS mass
fraction exerted a significant influence on the dry fermentation of pig manure; the stable volumetric biogas production rates of four
different feeding TS mass fractions were 2.40, 1.73, 0.89, and 0. 62 L-(L-d) ™', respectively; the biogas producing efficiencies of
the reactors with feeding TS mass fractions of 20% , 25% and 30% were obviously superior to that with feeding TS of 35% . With
feeding TS mass fraction increased from 20% to 35% , obvious inhibition to biogas producing occurred when concentration of ammonia
nitrogen reached more than 2 300 mg-L™"'. When the feeding TS mass fraction was 35% , the concentration of ammonia nitrogen could
accumulate to 3 800 mg-L. ™" but biogas production rate decreased 74.1% of that with feeding TS of 20% . Additionally, while the
feeding TS mass fraction was 35% , the effluent TS mass fraction achieved 17.1% , and the velocity of effluent was less than 0. 002
m+s~", the effluent of UPAR could not be smoothly discharged.

Key words: pig manure; up plug-flow type anaerobic reactor (UPAR) ; continuous dry fermentation; ammonia inhibition; effluent
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Table 1 ~ Main physicochemical properties of swine manner and seed sludge
Ok pH TS VS/TS NH,/-N  TKN/TS A#HLE/TS TC/TS TP/TS Ca/TS Fe/TS C/N
/% /% /mg-L~! /% /% /% /% /% /%
3 7.32 23.6 81.3 400 2.28 56.8 32.9 2.12 1.96 0.21 14.5
PRE 7.5 10.5 57.1 1195 — — — — — — —
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YA TR B 30 o0 #2201 DR GRS AR RSOR. e E R
TS FRET BN 25% | 30% 51FF, ik 5 Fa @ IR &
J& PP AR R 7.8, 4.0 Led ™ RHAT TS
35% WkEEE R, 10 d J5 FERIRSBEREIR , AT pH
fEM 7.3 BT+ 8.0 &£ 47, CH, Jr o R B4y Bl
M 65% TR T5% 2247, CO, T 5 A A FR 73 %5 5
TREMEEI(22% ) PR REE R 2.8 Lod 7L X
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Fig. 2 Biogas production rate and volumetric biogas production rate under different feeding TS
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Table 2 Comparison of biogas production under different feeding TS
RIS e CH, it W IS PR VS

/% /L-d™! /% /L+(L-d) ! /Leg™! /Leg™!
20 10.8 62.5 2.40 0.54 0. 66
25 7.8 64.0 1.73 0.39 0.48
30 4.0 61.0 0.89 0.20 0.25
35 2.8 74.3 0.62 0.14 0.17

1) R PEAR AR TS HEAH BoRa € 5 i I Ao f-F 24 8

R 20% | 25% F 30% ) 7= S G0 B A0 TRk TS
=35%. 3% 2 J 25 #ER B BoRR g JE B 7 AU Bl
HEs.

PRAETH T SR EE R CH, 1 CO,,
H CH, & & ( >60% ) &= R bRaE" .
B4, FEA PG (LLTS 3F) 4. 44 g+ (L-d) ' IH5R
R, 3R TS <30% B, CH, & R EZBITHIEH 18 d
3L 60% , FF2 52 7E 65% 47 (CO, >30.0% ) ,
[ pH (E A ERE 7.2 ~ 7.5 Z 08, A H R 1L
NG, ik BRIk LR 25 1. bR
35% i}, pH {H F7F5) 8.0, CH, & EW T3 75%
(€O, <22.0% ). CO, M7= A EBRIE T H LYW
KA R KRR A R B AR T BT DLAR 258 H K<
b CO, MR BE YRR A 2R & h R B K i, B2 ik
T A2 B BRI A 25 SR R R B R A
R RN 1R 7 e B8 il 7 <338 T H,/
CO, F=HBEw ™ mAAB R F =S co, M
22 [ AK. 1L 41, Kotsyurbenko VN R i ( <
25°C) F [ A4 7= 2 R & ( homoacetogens ) A K, &
RS CO, Fefb b 4R, o =< h Co, &

AR, DR A A B SR £ 2 CH, Al
CO,,CO, FHIFEAR, Hubs T2 CH, BITHE.

80

25%

P NV
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=
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2

—=—CH,
40t %
0| W’"’V“\
20 %
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td
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Fig. 4 Content of CH,and CO, under different feeding TS
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AW BRI 251 pH EF & .
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Fig. 5 Dynamic changes of pH with different feeding TS

2.3 R EURE B sk R AR Ak

BAR KL EGE C/N K20 ~30" AR5 g%
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