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Performances of equipment for chicken manure treatment by solid state fermentation.
Funo, Y., Y. Onoromr®, and S. Uepa (Depariment of Food Science and Technology,
Faculty of Agriculture, Kyushu University, Hakozaki, Fukuoka 812 ; ¥*Organization
of Koyu Chicken Farmers, Koyu-gun, Miyazaki 889-14) Hakkokogaku 58:17-21. 1980.
A new plant for treatment of raw chicken manure with a fermentation capacity

of 96 ton per day was developed on the basis of results obtained in a pilot plant

with a fermentation capacity of 4.8 ton per day. The performance of the new plant
was studied with respect to the utilization rate of heat generated by fermentation,
the reduction of the bad smell of fermented chicken manure as an organic fertilizer, and
the reduction of the bad smell emitted during the treatment. The utilization rate of
fermentation heat was estimated as 85% of the total heat capacity required to make
dried chicken manure as a final product. The bad smell of fermented chicken
manure was markedly less than that of chicken manure dried by the conventional
high-temperature method which employs an oil combustion burner. The bad smell
emitted during fermentation treatment did not seriously pollute the surroundings.

The fermented chicken manure was useful as an organic fertilizer, having nearly the

same quality as stable manure or compost.
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Table 1. Operation conditions of gas chromatograph.

Column Stationary phase chromosorb W (AW-DMCS) 80/100
Liquid phase 1,2,3-Tris 25%
Glass column 2¢ X 3m

Operation Column temperature 70°C
Injection temperature 130°C
Detector temperature 230°C
Carrier gas Nz

Carrier gas flow rate

40 (ml/min)

Gas chromatograph : JGC 20K type FPD-111
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Fig. 2. Flow diagram of fermentation process
for chicken manure treatment.
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Fig. 3. Schematic diagram of 6-tray solid-
state fermentor for chicken manure.
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Table 2. Heat generation by fermentation drying.

Moisture content

Chicken manure

Heat capacity of

Moisture removal <
moisture removal

(%) (ton) (kcal)
Before fermentation 96 ton/day 60 0 0
1 by fermentation
After fermentation 30 41.2 2.4X107CA)
3 by heated air
Outlet of solid state fermentor 20 48.0 2.8x10"(B)
i by pellet making
Pellet 15 50.9 2.9%107
Utilization of fermentation heat : «%XIOOZSS%

Heat generation by fermentation : 1.03X10°kcal/ton dried matter/day

(total dried matter, 231.6 ton)
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Table 3. Bad smells of chicken manure.

Methylmercaptan Dimethylsulfide Dimethyldisulfide
Pellet dried by fermentation for 2 days Tr Tr Tr
Vacuum dried for 1 day Tr 1.16 Tr
Dried by heating at 170°C for 1 days Tr 0.96 0.82
Dried by heating at 40°C for 2 days Tr 1.64 0.50
Naturally dried for 3 days Tr 1.64 0.29
Raw matter Tr 3.13 2.78

Units : ppm(v/v) ; Tr : trace
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Table 4. Fermented chicken manure as a fertilizer.

. Organic Total
Moisture Crude ash matter N P‘an K:0 CaO
(%) (%) (%) (%) (%) (%) (%)
Stable manure 63.8 — 21.2 0.67 0.36 0.81 —
(15) — — (2.85) (1.53) (3.45) —
Compost of rice straw-chicken manure 80.0 — — 0.61 0.25 0.43 —
(15) — — (3.25) (1.33) (2.29) —
Naturally dried chicken manure 108.0 302.0 308.0 1. 220 1.270 0.90 6.0
{
15.0 50.0 35.0 3.60 3.80 1.40 7.0
Dried fermented chicken manure 15.0 32.0 27.0 3.10 6.70 3.30 10.1

Figures in brackets show the value based on 15% moisture content.

Table 5. Analytical values of bad smell compounds.

Sampling position Ammonia ml\gf :a%lpzcla n Hs}zil?i)g:n lgﬁ?;gé Tr;!;(iartlléyl-
Escape gas
60 m®/min* 400 0.067 0.212 0.048 0.482
500 m3/min** 240 0.127 0.234 0.074 0.453
Entrance of raw manure 110 0.022 0.029 0.017 0.152
Container yard 4 0.002 0.055 0.006 0.027

Units : ppm (v/v)
* This ventillation rate was held for 21 hr/day.
** This ventillation rate was held for 3 hr/day.
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