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Characteristics of Fermented Wood Chips and Pig Manure'
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ABSTRACT

After manufacturing fermentation system for degrading pig manure using environmentally friendly
technique, performance of the system and characteristics of wood chips and pig manure fermented
in the system were analyzed.

Results from this study shows that proper fermentation temperature(55~607T) reached 3days
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after the system started and degradation rate, which expresses fermentation performance of system,

was 180t/day.

Even as progressing the fermentation of wood chips and pig manure mixture, the amount of

extractives drawn out by alkali, and alcohol-benzene and lignin content was not varied.

However, ash content in wood was increased. The inorganic compounds in pig manure seem

to be transferred into wood chip. On the other hand holocellulose contents in wood were decreased

a little. Holocellulose seems to be consumed as the second carbon source in fermentation process.

Results through analysis of inorganic- and heavy metal elements contents in wood chips and pig

manure fermented in long term process shows that inorganic elements(Ca™", Mg”", K', Na“ etc.)

contents were increased with fermentation time and heavy metal elements(Cd, As, Cu etc) which

cause environmental pollution were not detected.

Number of microorganisms including bacteria, actinomycetes, and fungi, the number of C.F.U

(Colony Forming Unit) was increased while temperature in fermentation system was abruptly

increased.
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Fermenter Heater Temperature controller

Motor chain " Fan Inputting controller of pig manure

Figure 1. Fermentation system of wood chips and pig maure.

Inputting of pig manure Mixing of wood chips & pig manure steaming after heating

Figure 2. Systematic fermentation procedure of wood chip and pig manure.
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Table 1. Degradation capacity of pig manure by wood chip during fermentation.

1 day 2 day 3 day 4 day 5 day 6 day 7 day
Heater on off on on on on on
Inputting amount of |, 120 120 120 150 150 180
pig manure( / /1day)
Temp. in system(C) 26.6 38.1 54.9 65.9 63.5 63.8 60.7
Temp. in air(C) 21.0 215 235 22.0 220 23.0 23.0
Mixing time 3min/lh | 3min/lh | 3min/lh | 3min/2h {3min/1.5h | 3min/1.5h | 3min/1.5h
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Figure 3. Chemical components of wood chips after fermentation.
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Table 2. Chemical compositions in wood chips used for fermenting pig manure.
2 4 6 8 10 12 14 wood pig
weeks | weeks | weeks | weeks | weeks | weeks | weeks | chip | manure
P(ppm) 2165 | 12288 | 13294 | 16697 | 18854 | 15862 | 18748 41 32153
K(ppm) 3803 | 17424 | 23264 | 23276 | 30943 | 28994 | 26544 | 198 38942
Cr(ppm) trace trace trace 6.7 8.1 35 10 0 trace
Cd(ppm) 0 0 0 0 0 0 0 0 0
Pb(ppm) 9 19 18 18 21 21 30 59 33
T-N(%) 0.12 0.21 0.29 0.27 0.23 054 | 0.24 0.02 1.62
NH,"-N(ppm) 1095 1843 | 2521 | 2334 1965 | 4651 | 2053 - 13747
Bulk DensityMg/m®)| - - - - - - - - 1.056
pH(1: 1) - - - - - - - - 82
DM(%) 38.8 336 45 48.9 48.3 539 | 589 90.8 109
EC(dS/m) - - - - - - - - 52.8
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Figure 5. The changes of C.F.U. during fermentation.
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