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Optimization of the Continuous Anaerobic Fermentation Experiment Parameters of Semi-dried Pig Manure by Using Response Sur-
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Abstract

was carried out with dry pig manure as raw materials. The effects of hydraulic retention time (HRT) , stirring interval and stirring speed on the

(Jilin Academy of Agricultural Machinery, Changchun, Jilin 130022)

In order to realize the continuous and efficient anaerobic fermentation of dry pig manure, the continuous anaerobic fermentation test

continuous anaerobic fermentation of dry pig manure were studied by using the self-made continuous anaerobic fermentation reactor in the labo-
ratory.The response surface analysis method was used to optimize the experiment parameters,and the optimal parameter combination was ob-
tained as follows: HRT 19 d, stirring interval 2 h, and stirring speed 30 r/min.The average daily gas yield was up to 23.48 L after the continu-
ous anaerobic fermentation test of dry pig manure.VS degradation rate was 56.47%, and the average volumetric gas production rate was
2.35 L/(L- d ), which could achieve efficient and stable operation of dry pig manure continuous anaerobic fermentation. Therefore, the harm-
less treatment of dry pig manure could be operated by semi-dry continuous anaerobic fermentation, so as to realize the resource utilization of
dry pig manure.
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Table 1 Physical and chemical properties of dry pig manure and inoc-

ulum
K TS it VS it
Materials TS content//% VS content // % pH /N
T1E 453 Dry pig manure 26.2 78.6 7.1 147
1R Inoculum 10.2 38.7 8.2 8.1
1.2 RmeEs T A R L 2,
F2 RENFEESE
Table 2 The test instruments and equipment
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Fig.1 The anaerobic fermentation reactor
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Table 3 Level and factor design of the orthogonal test

KE ok (DI (B
Level il HRT //d Stirring Stirring
. interval //h speed //r/min
12 1.5 20
2 16 2.0 30
3 20 2.5 40
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Table 4 The results of the orthogonal test

RIS Eirea 1] EERR iV S H PR VS Rfif R
iR HRT S L ) . .
Tost No. d Stirring interval Stirring §peed Average daily VS degradation
h r/min gas yield /L rate // %

1 12 2.0 20 22.66 46.27

2 16 2.0 30 24.07 53.46

3 16 2.0 30 24.19 52.64

4 16 1.5 20 23.37 47.18

5 16 2.0 30 24.07 53.29

6 20 1.5 30 23.21 53.78

7 20 2.5 30 23.05 57.24

8 12 1.5 30 22.35 49.36

9 12 2.0 40 22.92 46.84
10 12 2.5 30 23.07 48.26

11 20 2.0 20 23.55 53.73

12 16 2.0 30 24.04 52.42
13 16 1.5 40 23.03 47.16
14 16 2.5 20 23.91 48.12
15 16 2.0 30 23.94 53.34
16 16 2.5 40 23.62 49.49
17 20 2.0 40 23.03 56.58
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Table 5 Variance analysis of the average daily gas yield’ s regression equation

%E?r?!iﬂf? 27‘7?*? DE Hﬂﬁff " Y75 2% F i R e
source ol Sum Ol egree o ean square value . s
difference squares freedom error F value Significance
Model 4.88 9 0.54 40.89 < 0.000 1 [T
A 0.42 1 0.42 31.92 0.000 8
B 0.36 1 0.36 8.93 0.011 3
C 0.099 1 0.099 7.47 0.029 2
AB 0.19 1 0.19 14.60 0.006 5
AC 0.15 1 0.15 11.47 0.011 6
BC 6.25E-04 1 6.25E-04 0.05 0.834 3
A? 2.64 1 2.64 199.34 < 0.000 1
B’ 0.52 1 0.52 38.85 0.000 4
c’ 0.22 1 0.22 16.76 0.004 6
7% Residual error 0.093 7 0.01
ST Misfitting item 0.061 3 0.02 2.55 0.194 0 NG
#lii% 2% Pure error 0.032 4 7.97E-03
S Sum 4.97 16
F6 VSHEMBELRFFEFTENMN
Table 6 Variance analysis of the regression equations for VS degradation rate

WS 3 - s
ii;ijef i‘zji? Diigrﬁliy;f Meﬁquéfare F fig P {H P value REH:
difference squares freedom error F value Significance
Model 192.93 9 21.44 45.24 < 0.000 1 B#E
A 117.05 1 117.05 247.01 < 0.000 1
B 3.96 1 3.96 8.36 0.023 3
C 2.84 1 2.84 6.00 0.044 1
AB 5.20 1 5.20 10.97 0.012 9
AC 1.30 1 1.30 2.74 0.141 7

BC 0.48 1 0.48 1.02 0.346 3
A’ 4.20 1 4.20 8.86 0.020 6

B 14.70 1 14.70 31.03 0.000 8
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T EE TS SR AR e HRT B HILE 20 d.

i#33% ] Design Expert 8.0.6 f\) Box—Behnken H.0MH A1
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HRT St E] R AL 3 A3 TE e Tk 2R
SRRV H B VS BRI, & A PRI H
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FPRFE T, IF 38 A S S 0AIE, 15 Bl i 254l &0 HRT
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