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Aerobic Composting of Liquid Animal Waste

I. Design of an Experimental Apparatus

Jun-ichi Himoto, Kazunori IwABUCHI
and Juzo MATsuDA

(Laboratory of Agricultural Process Engineering, Faculty of agriculture,
Hokkaido University, Sapporo, Japan)
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) (3) Agitator (4) Foam cutter
5) Platinum resistance thermometer (6) Air compressor

) Rotameter (8) Temp. recorder (9) Temp. difference meter
10) Temp. controler (11) Heater (12) CO, recorder
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Schematic diagram of experimental apparatus.
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Table 1.

Experimental conditions

Residence time Interval of pour

Quantity of pour Aeration rate

20 (days) 2 (days) 4 (kg) 10 (%) 0.15 (4/min-DMkg)
4 8 20
6 12 30
8 16 40
10 1 10 0.30
2 20
4 16 40
6 24 60
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52 LB TE, ThZhOBRIIKRD X 55,

RT =(W/QP)x IP (day)
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Changes in temperature.
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Table 2. Initial temperature and maximum temperature (°C)
R.T. (days) 20 10
1.P. (days) Init. Max. Dif. 1.P. (days) Init. Max. Dif.
2 64.5 69.5 5.0 1 58.6 63.0 44
61.0 68.5 75 56.1 61.9 5.8
58.2 67.3 9.1 55.1 59.5 4.4
4 48.8 63.3 145 2 482 56.3 8.1
52.2 67.5 15.3 475 55.1 7.6
55.2 70.9 15.7 46.1 53.5 74
6 472 73.1 25.9 4 39.7 55.6 159
53.2 70.2 17.0 37.6 54.2 16.6
52.1 73.9 21.8 35.4 55.3 19.9
8 49.5 70.2 20.7 6 329 60.0 271
48.1 65.3 17.2 32.5 56.3 23.8
46.1 - 62.7 16.6 31.9 59.0 271
R.T.: Residence time LP.: Interval of pour.
Table 3. Changes in moisture content (%)
R.T. (days) 20 10
1.P. (days) Raw B.C. A.C. L.P. (days) Raw B.C. A.C.
2 90.1 92.1 92.1 1 91.2 92.5 93.0
90.9 92.0 93.2 90.5 92.0 93.4
91.0 92.9 92.3 90.4 91.9 92.5
4 89.4 90.0 92.4 2 90.0 91.6 92.5
90.5 91.0 95.3 90.6 91.5 92.3
89.8 91.8 90.8 91.0 91.8 92.6
6 90.8 91.4 91.8 4 915 92.4 92.8
91.2 91.6 92.1 91.2 92.0 94.4
90.6 91.8 92.8 90.5 91.6 92.8
8 88.7 90.2 90.9 6 91.3 91.5 93.6
90.7 90.8 915 91.3 91.7 93.1
91.3 91.3 92.7 915 91.9 94.5

Raw: Raw slurry B.C.: Before composting
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A.C.: After composting
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Table 4. Changes in pH

R.T. {days) 20 10
1.P. (days) Raw B.C. A.C. LP. (days) Raw B.C. A.C.
2 6.37 8.40 8.22 1 6.97 6.68 7.20
6.50 7.69 7.10 6.88 7.07 7.34
6.62 6.81 6.61 6.88 7.10 6.95
4 6.46 7.61 6.45 2 6.81 6.95 6.98
6.82 6.68 8.30 6.69 6.75 7.33
6.70 7.53 8.95 6.75 6.95 7.50
6 7.20 8.21 9.11 4 6.88 7.89 8.45
6.96 8.11 8.86 6.65 7.26 8.52
6.82 7.85 8.80 7.00 7.52 8.65
8 6.80 8.05 9.15 6 6.90 7.20 8.60
6.98 7.99 9.00 6.87 7.05 8.59
6.80 7.82 8.95 6.80 7.18 8.99
Table 5. Volatile solid reduction rate (%)
R.T. (days) 20 10
LP. (days)
2 23.6 28.5 17.8 1 24.7 33.5 25.7
4 33.2 — 12.6 2 27.6 19.3 19.4
6 13.6 134 26.0 4 18.8 38.9 26.8
8 23.6 12.3 3.4 6 29.7 22,6 36.2
Table 6. Changes in C/N ratio
R.T. (days) 20 10
LP. (days) Raw B.C. AC. LP. (days) Raw B.C. AC.
2 20.5 19.8 19.5 1 21.6 18.7 17.0
21.1 20.4 185 21.0 18.6 16.4
20.7 18.4 18.7 21.2 18.3 16.6
4 20.4 199 179 2 20.5 18.7 18.6
19.9 19.7 235 20.1 20.2 21.2
20.5 20.1 21.0 21.2 18.3 16.6
6 21.6 222 23.3 4 25.3 226 25.0
22.0 22.3 22.9 21.7 22.2 23.6
20.8 21.1 20.2 25.2 23.7 25.7
8 21.2 225 23.2 6 24.2 24,2 21.7
26.9 235 23.9 22.5 23.6 22.8

26.0 23.1 24.7 24.8 22.5 27.1
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Table 7. Changes in viscosity (cP)*
R.T. (days) 20 10
I.P. (days) Raw B.C. A.C. LP. (days) Raw B.C. AC.
2 2300 375 300 1 3420 375 105
4100 450 125 4720 300 115
6100 325 — 4900 410 270
4 11000 1445 100 2 5100 925 355
-— 630 7 4000 1100 330
7100 425 370 5400 905 625
6 6600 1000 475 4 3100 1375 400
3840 1310 120 3420 1220 370
18600 810 — 5880 305 400
3 19500 1775 475 6 7500 2300 275
6200 1450 300 4600 2120 250
2640 725 300 2500 1540 275
* 6 (rpm)
S % N
.l.ll e / \
>2.0 20~10 1.0~05 4.5~010 0.25~0.125 <0125 L
[
100 = W__— T
90 B
% - A
™k /A Z Y N
N \ \ :
"T 7 \ \\
.l % \ S
40 =
\
30 [ §
20 $=
10 =
0oL
raw slurry before after before after
composting composting composting composting
Residence time : 20 (days) 10 (days)
Interval of pour : 8 (days) 1 (day)

Fig. 4.

Particle size distribution.
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Table 8. Changes in color value
R.T. (days) : 20 10
LP.  {days) Raw B.C. A.C. IP. (days) Raw B.C. A.C.
2 L 21.0 155 14.6 1 L 19.3 14.9 15.8
a -~1.9 —2.4 5.8 a 16.1 158 14.8
b 5.1 14 0.6 b 34 —7.1 —7.6
4 L 224 17.3 15.6 2 L 20.6 17.7 16.7
a 75 6.1 16.3 a 7.0 71 15.8
b 15 —3.4 —8.6 b —2.1 —-5.7 —-7.2
6 L 19.9 16.9 14.6 4 L 20.9 18.3 17.9
a 3.8 3.8 5.7 a 9.7 8.7 5.6
b 4.9 3.2 0.7 b 0.1 —15 —36
8 L 21.4 17.3 155 6 L 201 17.1 16.7
a 0.3 0.6 5.2 a 14.1 13.0 12.2
b 5.4 1.7 1.5 b —3.6 —5.1 —4.9
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Summary

The experimental apparatus for the rapid com-
posting of liquid animal waste by aerobic fermen-
tation was designed and was tested using daily
cattle waste slurry. The results obtained were as

follows.

(1) The daily slurry was fermented successfully
under aerobic and thermophilic conditions. The
highest temperature reached 73.9°C.

(2) The aerobic fermentation caused moisture
content and pH to increase, volatile solid concen-
tration, C/N and viscosity to decrease, color to
blacken, offensive odor to remove.

(3) 10 days of residence time is sufficient to
decompose of organic matter, and the maximum
volatile solid reduction rate was 29.5%.

(4) 0.15(¢/min-DMkg) of aeration rate was insu-
fficient and 0.3 (¢/min-DMkg) was neccessary.



