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ABSTRACT: Semi-dry anaerobic digestion experiment using dairy cattle manure collected from dairy cattle house
was conducted to analyze efficiency of biogas production. As a first experiment, Biochemical Methane Potential
(BMP) test was carried out according to certain ratio of sample mixtures: dairy cattle manure, pig slurry, and mixture
of dairy cattle manure and pig slurry. The amount of methane accumulated during BMP test period was high in
the experimental groups containing dairy cattle manure. As a second experiment, semi-dry anaerobic digestion
experiment was carried out using only the dairy cattle manure collected from floor of the dairy cattle house. Judging
from the experimental results, the optimum hydraulic retention time (HRT) of semi-dry anaerobic digestion for dairy
cattle manure containing 13% of TS was 25 days. The amount biogas generated from the semi-dry anaerobic digestor
with the TS of 13% of the dairy cattle manure ranged from 1.36~1.50v/v-d and the average was 1.44v/v-d. The
optimum HRT of the semi-dry anaerobic digestor for dairy cattle manure containing TS of 15% and the semi-dry
anaerobic digestor for dairy cattle manure containing TS of 17% was the same as 30 days. The amount biogas
generated from the semi-dry anaerobic digestor with the TS of 15% of the dairy cattle manure ranged from 1.42~1.52v/v-d
and the average was 1.47v/v-d. The amount biogas generated from the semi-dry anaerobic digestor with the TS

of 17% of the dairy cattle manure ranged from 1.50~1.61v/v-d and the average was 1.55v/v-d.
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1. Shaking water bath

2. Anaerobic reactor 3. Sampling port

4. Gas outlet port

5. Gas sampling tube 6. Gas sampling bag

Fig. 1. Schematic diagram of experimental anaerobic digestor for measuring BMP.
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1. Motor 2. Sealing port 3. Gas collection tube

4. Feeding port 5. Agitation shaft 6. Agitator

7. Reactor

Fig. 2. Schematic diagram of experimental anaerobic
digestor.
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Table 1. GC conditions for analysing CHs and CO»

Packing Material Porapark-Q, 80/100 Mesh

Column SUS Column(ID 2mm X 3m)

Detector TCD(Thermal Conductivity Detector)
Column Temp. 80C
Injector Temp. 80°C
Detector Temp. 100C

Current 80mA

Carrier Gas Helium Gas(99.99%) 20 mL/min

Sample Volume 0.2mL
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Table 2. Characteristics of substrates
Reactor 1 Reactor 2 Reactor 3 Reactor 4 Reactor 5 Reactor 6 Reactor 7
Item Inoculum Pig slurry Cow manure Mixture Mixture Mixture Mixture
(A) (B) (A:B) (A:B) (A:B) (A:B)
Mixing ratio
1.0 1.0 1.0 2.0:1.0 1.0:1.0 1.0:1.5 1.0:2.0
(W;W)
pH 8.4 7.8 7.5 7.5 7.5 7.5 7.6
TS (%) 2.4 3.5 10.7 6.3 7.4 8.9 9.2
VS/TS (%) 294 60.3 78.3 71.7 72.6 75.8 77.2
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E
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E
°
2 300
L
°
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2
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Daily biogas production from each substrates with time
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£
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£
=]
© 0
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Time (day)
Cumulated methane produced from substrates with time
R1: Inoculum, R2: Pig slurry, R3: Cow manure, R4: Mixture of R2 and R3(2.0 : 1.0), RS: Mixture
of R2 and R3(1.0 : 1.0), R6: Mixture of R2 and R3(1.0 : 1.5), R7: Mixture of R2 and R3(1.0 : 2.0)
Fig. 3. Biogas production and cumulated methane produced from substrates with time.
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Table 3. Characteristics of dairy cattle manure mixed with sawdust
ltem H Alkalinity TS VS VSITS
P (mg/L as CaCOs) (%) (%) (%)
Dairy cattle manure 15,250~
mixed with sawdust 8.0~8.3 16,740 20.1~32.3 17.0~23.6 84.5~86.2
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Fig. 4. Biogas production(v/v-d) according to TS content of dairy cattle manure and HRT of anaerobic
digestion reactor.
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Fig. 5. Methane production(v/v-d) according to TS content of dairy cattle manure and HRT of anaerobic
digestion reactor.
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