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Biochemical Methane Potential of Animal Manure and
Cultivated Forage Crops at the Reclaimed Tideland

*Namhyo Heo, Seungheon Lee, Byeongki Kim
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Abstract : Anaerobic biodegradability(AB), which can be determined with the ultimate methane
yield by the decomposition of organic materials, is one of the important parameters for the
design and the operation of anaerobic digestion plant. In this study, Biochemical Methane
Potential (BMP) test has been carried out to evaluate the methane yield of animal manures, such
as pig and cattle slurries, and different forage crops cultivated at the reclaimed tideland,
such as maize, sorghum, barley, rye, Italian ryegrass(IRG), rape, rush and sludge produced from
slaughterhouse wastewater treatment plant(SWIP). In the ultimate methane yield of animal manure,
that of pig slurry(no used a EM) was 407 mlCHy;/gVSied higher than 242 mICHs/gVStea of cattle
slurry. The ultimate methane yield of spike-crop rye was 442.36 mlCHis/gVSteq the highest among
different forage crops, the other showed the value above a methane yield of 300mlCHi/gVSteq. The
forage crop could be used as a good substrate to improve the methane production in anaerobic
co-digestion together with animal manure.
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Table 1 Elemental composition and C/N ratio

Element (wt% VS)
C H 0 N C/N

Sample

Pig 1 62.80]10.34|20.15| 5.54 | 11.34

Pig 2 56.95| 8.89 |24.72| 6.95 | 8.20

Manure |y 1 150.58] 7.67 |39.16] 2.26 | 22.35
Cat. 2 |50.47| 7.56 |40.00| 1.72 | 29.43
Rye 1 |48.61| 7.73 |40.83| 2.58 | 18.84
Rye 2 |49.50| 7.60 |41.36| 1.36 | 36.41
Barley 1|47.00| 7.77 |42.71| 2.37 | 19.87
: Barley 2 |47.18| 7.58 |43.05| 2.01 | 23.46
orage -
Maize | 49.26| 7.55 |39.07| 3.94 | 12.50
CTOPS Isorghum [49.52| 7.64 | 38.05| 4.55 | 10.89

Rape 48.75| 7.64 |38.87] 3.96 | 12.31

1
1
IRG 48.38| 7.50 |41.38] 2.50 | 19.37
1
1

Rush 40.57| 7.44 139.41| 3.27 | 15.16

Organic
waste SSWTP 51.23| 8.66 |30.19| 8.89 | 5.76

3% Remarks
~Pig 1: No used a EM, - Pig 2: Used a EM
~Gat. 1: Supply a rice straw as forage crops

-Cat. 2: Supply the grass as forage crops

-Rye 1: Spike—crops rye - Rye 2:Whole—crops rye
~Barley 1: Spike-crops bar ley

-Barley 2: Whole-crops bar ley

- SSWTP: Sludge produced form SWTP
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Fig. 2 Methane yields of animal manure
and sludge of SWTP
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Table 2 Biodegradability of the samples

Methane yield 8

Sample ™Y umy \
(mICHy/gVS) | (mICH/gvs) | *)
Pig 1 771.91 406.95 |52.59
vanuro IP19.2 652.17 196.67 | 30.16
Cat. 1 536.27 163.90 | 30.56
Cat. 2 532.35 242.00  |45.46
Rye 1 511.54 442 36 |86.48
Rye 2 521.97 364.38 |69.81
Barley 1| 492.83 378.96 |76.89
. Barley 2| 489.86 362.70 | 74.04

orage -

Maize 510.80 379.03 | 74.20
CrOPS 155 ghum 515.52 366.31 |71.06
IRG 501.81 358.42 | 71.43
Rape 509. 12 314.23  |61.72
Rush 513.34 306.50 |59.72
Organicissytp 561.75 253.63 | 45.15
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