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Abstract

Development and design of large scale, high speed, continuing composting system can reduce the volume and
weight of the agricultural waste more efficiently. The agricultural waste can be turned into valuable organic
fertilizer. Besides, composting process can reduce the loading of the garbage landfill and incineration plant;
provide low cost of the organic fertilizer; lower the usage of the chemical fertilizer, which is good for the
extension of the organic agriculture. This study was a cooperative research project between Bio-Way
Biotechnology Company and National Ilan Institute of Technology. Formula 101 micro-organisms and a 80 liter
fermentator were used to evaluate the optimum operating conditions (temperature, air flow rate and agitating
frequency). These testing results can be used for the design and development of the large scale, high speed,
continuing composting system. Based on the survey of agricultural waste materials in I-Lan county, the total
amount was estimated about 450,000 tons. According to the agricultural production area in I-Lan county, the
requirement of organic fertilizer was about 80,000 tons. Once this large scale composting system was built, it can
reduce the amount of the local agricultural and food processing waste materials, and transfer waste materials into
organic fertilizer. Considering moisture content and C/N ratio of composting materials and energy consumption,
the optimal processing conditions for high speed fermenting system were fermenting temperature 55°C, ventilation
rate 568 liter/min, and agitating frequency - Agitating 3 min/Stop 3 min.
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1

Table 1 The composition and mixing ratio of composting materials for fermentation

C 47.04 46.37 3.02

N 2.03 1.05 5.32

P 0.27 0.06 0.26

K 0.67 0.35 3.32
23.17 44.16 0.57 30.4
84.1% 9.5% 96.5% 71.8%
15.0 kg 6.6 kg 9.2 kg 30.8 kg
48.7% 21.4% 29.9% 100.0%

2 (Bioway DS-1)

Table 2 The operating condition of high speed fermentor (Bioway DS -1)

80

24

70%

30 1

1000 1

3

Table 3 The breeding amount of poultry and livestock in I-Lan county

81,251

4,344,034

374,084

193

350

100







4

Table 4 The distribution of pig, chicken and duck breeding in I-Lan county

3,365 45, 00 ( 3,000
16, 208 800, 85 63, 82§
6,221 334, 9356 3,743
13, 745% 1,450,000 27, 00
570 30, 000 20, 871
3,096 490, 432 121, 74
14, 351 80, 00( 2,314
6, 865 96, 671 20, 871
15,512 135,090 29, 20
1,300 550, 000 80, 00 (
2 221,110 1,500
16 110, 09O 0

5

Table 5 The specification of high speed fermentor

Type Parallel flow type direct-head rotary drum
Capacity 100 tons/day
Shell Size Inside diameter 3.6 m, Overall length 42 m
Shell material 304SS
Rotating speed 0.1 rpm

Lifter L-type, material 304SS
Inclination 2.5%
Supporting point 3

Thrust roller

One (1) at discharge side

Supporting roller

2x 3 sets, by forced lubrication unit.

Driving device

AC Motor, variable speed inverter control

Motor 30 kwx 6p
Gear Reducer 1/850
Ring Gear 216 teeth
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Pinion 21 teeth

6 ( 112 liter/min)

Table 6 The effect of fermenting temperature and time on the moisture content of composting
material at 112 liter/min ventilation rate

Fermenting Time Fermenting Temperature
45°C 55°C 65°C
0 hr 71.81% 71.81% 71.81%
2 hr 70.37% 66.09% 65.22%
4 hr 69.14% 63.85% 61.02%
6 hr 69.14% 60.09% 55.10%
12 hr 64.44% 44.44% 28.74%
24 hr 46.78% 4.62% 2.95%
7 ( 112 liter/min)

Table 7 The effect of fermenting temperature and time on the C/N ratio of composting material at 112
liter/min ventilation rate

Fermenting Time Fermenting Temperature
45°C 55°C 65°C
0 hr 30.40 30.40 30.40
24 hr 15.97 15.64 8.83
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8

(

material at 55 °C fermenting temperature

55°C)

Table 8 The effect of ventilation rate and fermenting time on the moisture content of composting

Fermenting Time

ventilation rate

112 liter/min 56 liter/min 8 liter/min
0 hr 71.81% 71.81% 71.81%
2 hr 66.09% 70.68% 71.22%
4 hr 63.85% 70.00% 72.07%
6 hr 60.09% 69.10% 73.02%
12 hr 44.44% 63.44% 72.37%
24 hr 4.62% 44.82% 71.17%
9 ( 55°C)

fermenting temperature

Table 9 The effect of ventilation rate and time on the C/N ratio of composting material at 55 °C

Fermenting Time

ventilation rate

112 liter/min 56 liter/min 8 liter/min
0 hr 30.40 30.40 30.40
24 hr 15.64 17.87 12.06
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10 ( 55°C)

Table 10 The effect of agitating frequency and fermenting time on the moisture content of
composting material at 55 °C fermenting temperature

fermenting agitating frequency
time nonstop Agitating 3 min/Stop 3 min Agitating 0.5 min/Stop 3 min
0 hr 71.81% 71.81% 71.81%
2 hr 66.09% 65.64% 65.95%
4 hr 63.85% 65.18% 62.44%
6 hr 60.09% 63.64% 63.71%
12 hr 44.44% 51.45% 54.69%
24 hr 4.62% 3.83% 37.75%
11 ( 55°C)

Table 11 The effect of agitating frequency and fermenting time on the C/N ratio of composting
material at 55 °C fermenting temperature

fermenting agitating frequency
time Nonstop Agitating 3 min/Stop 3 min Agitating 0.5 min/Stop 3 min
0 hr 30.40 30.40 30.40
24 hr 15.64 8.63 11.63
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Figure 1 The layout of 300 tons, continuing, high speed fermenting plant

2 100

Figure 2 The scheme of 100 tons, high speed fermentor
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Figure 3 Various types of agitating baffle use

107

_ 121 10 9 8
\ S S
— g gy
| 52 |
| S = |
/ \ | oA 4m |
|.___:_____-_| __________ N _,||
—_— T i
3
L 7.9, 11 . 6,8,10 Ly 2
|
\l | ~~ \l
\ —~ t -
I\ | I\
l
|
A
3 100



108



