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Effects of inoculation ratios on the biochemical methane potential of pig manure under mesophilic conditions
MA Wenlin"?, WANG Anji®

(1. Beijing Climate Change Response Research and Education Center, Beijing University of Civil Engineering and Architecture, Beijing
102616, China; 2. School of Environment and Energy Engineering, Beijing University of Civil Engineering and Architecture, Beijing
102616, China)

Abstract: This study aimed to explore the effects of different inoculation ratios on the biochemical methane potential (BMP) of pig manure
under mesophilic conditions. BMP experiments were conducted at (35.0+0.5)°C and 3% of the initial volatile solids (VS) concentration at
the ratios of pig manure to inoculum solution of 1:2, 1: 1 and 2: 1, respectively. During the experiment, the methane productions of each
test were monitored daily, and the physical and chemical indices of the supernatant of fermentation liquid, such as pH, ammonia nitrogen,
total nitrogen, and glucose, were measured once every two to three days. At the end of the experiment, 165V4 sequencing was performed on
the microbial communities of all tests under different inoculation ratios. Methane production was the standard condition (1 standard
atmospheric pressure, 0 °C) volume in each treatment group. The results showed that the cumulative methane production and maximum

daily methane production were positively correlated with the pig manure inoculation ratio (P<0.05); however, there was no significant
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difference in the BMP(calculated by VS) of pig manure under different inoculation ratios (P>0.05). The BMPs of pig manure were(252.05+
5.12), (250.07+16.57) mL-g", and(249.65+13.69) mL-g™" at inoculation ratios of 1:2, 1: 1, and 2: 1, respectively. The mean BMP was

calculated as(250.59+1.28) mL-g™". Firmicutes, Bacteroides, and Cloacimonadota were the three types of bacteria with the highest relative

abundance in the anaerobic digestion system of pig manure. Halobacterota dominated the methanogenic archaea. The decreasing relative

abundance levels of Proteobacteria and Methanobacterium were negatively correlated with the inoculation ratio. The modified Gompertz

model was more suitable than the Logistic model for anaerobic digestion kinetics analysis of pig manure under mesophilic conditions. In

conclusion, there was no significant difference in BMP values of pig manure with different inoculation ratios under mesophilic conditions

[(35.0+0.5) °C] and initial VS level (3%). Selecting the inoculation ratio of 1:2 for the BMP test of pig manure is recommended to shorten

its measurement time and improve its working efficiency.

Keywords : anaerobic digestion; pig manure; inoculation ratio; biochemical methane potential; mesophilic condition
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F35 CHEE F AT LA H R %5 & H .

TE S 56 T U 11543 0 R b 0 ) o B2 b v S5 5 3%
B4 Sk A (TS) RN 435 12 (LA s 3 ), 15345 31
VSAH, FEA TS VS SR AME L 1.
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Table 1 TS, VS and ash values of inoculum and pig manure (%)

$5 45 Index HEFPH Inoculum ¥4 Pig manure
TS 6.03+0.03 87.99+1.74
VS 3.23+0.01 64.79+1.96
KAy 2.81+0.02 23.20+0.26

1.2 KESE

AWFRFIH RS | (AMPTS- 11, 243 F 2 55 11
(MultiTalent 203, 28 i) W& 4 [ 2l FH i 1 01 03 k6
BTG 2 IR DR AAUR ST, i L TR, R4 T
MRS W RN AR5 0.4 LFINL6 Lo 4%
E b o DN o A TR = K e /d E Dl STV R R N N
TR 7 250 39 /3 A Bl o A T Ak BT P 3 38 K i
R ERK S 5 A S A N AR [ e
BT AT TSR 100 mL A4 3% 589 0 20 i, S 36 T

AR T AR B EEDHEE A 80 mL 3 mol« L' ) NaOH ¥

DA SR A8 T AL BT HE B i — SR Ak AL R IR
SR RPRUEA R PREE A5 1 R B AR F B A AR R
A HLEAT AT HO M ARG AR B e SR R A B
SAFREIRIL (0 C 1 MRER SR T RIRF,
1.3 L%t

2501 5250 1R AR 2R mE 26 i
KB A WG VS K (R 38+ F PR ) Y1 R 3%,
SN Ik B DAE IR K PE I AE (35.0£0.5)°Co ARG S50

1% WHART]

(1 )MultiTalent 203

L DA ARG 5 2. AU AR T 22 200 5 3. SUMMABIN 2 BT
1. Anaerobic digestive unit;2.CO; fixed unit;
3. Gas volume measurement unit

El1 BMPRETEE
Figure 1 Schematic diagram of the BMP apparatus
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®2 A% | MRZ | EXBAYWBHENER ()
Table 2 Material input for each experimental group in system [

and system II (g)
4 1 System [

Z4: 11 System Il

e,
TN T MR mew BRAEE  RE B
Pig manure  Inoculum  Cellulose  Pig manure Inoculum
CK — 371.80 — — 1487.19
CG — 247.87 4.00 — —
M1 6.17 247.87 — 24.70 991.46
M2 9.26 185.90 — 37.05 743.60
M3 12.35 123.93 — 49.35 495.73
TE - — AT
Note :— means not added.

24 1 TR 2509 BMPAE , 35 154N S0,
A BN IR S SR AR R 0.4 L, 23 2 14 (CK 41, 1Y
TR (AR R X B (CG 2, 27 2 2 AR
e R 1:2) R 38 4H (M1 45 M2 4070 M3 45, /14351
$70.5.1.0 F12.0)3 2 55280 4, B2 % 3P AT 5K
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Table 3 Test methods of relevant indexes for each experimental

group in System [l

FEHR Index 771 Method %% Instrument
pH EERDAZS MyREE) pH T
AR I 7137 I DRB200 i %4 . DR2800 541
LAy EE T
BA B2 EAR ] UIES HB4E NC3100 N/C 43 Hri%
L GOPOD 7% SAh] WL R

TEL IR A5 A 5 R G0 11 45 SR A B — g A
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Figure 2 Daily methane and cumulative methane yields in

different treatment groups
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Different lowercase letters indicate significant difference among
treatments (P<0.05).
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Figure 3 Results of BMP tests for control group and

treatment groups
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Figure 4 pH in different experimental groups

1000£ﬁu/0\‘:I

=
S
1, 750f
2%
8 E
Ex
£5 500
2%
2%
== 250+
® S
=
0 ey
0 2 4 6 8 10 12 14 16 18 20
B 1) Time/d

concentration/(mg-L™")

BRI E Total nitrogen

10 12 14 16 18 20

0 2 4 6 8
Fif 18] Time/d

- M2 -+~ M3
B 5 FRKEHEMNRIRE

Figure 5 Nitrogen concentration in different experimental groups
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Figure 6 Glucose concentration in different experimental groups
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Figure 7 Relative abundance of bacterial in different experimental groups
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two models under mesophilic conditions

I Model B Parameter SM=0.5 S/=1.0 $/1=2.0
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RMSE 6.45 6.97 4.67
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R 0983 0981  0.991
RMSE 8.91 1012 7.70
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