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Aerobic Composting of Liquid Animal Waste

II. The Optimum Aeration Rate and the Estimation of Heat Production

Jun-ichi HimoTo, Kazunori IWABUCHI
and Juzo MATSUDA
(Laboratory of Agricultural Process Engineering, Faculty of agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1. Experimental conditions
Residence time Interval of pour Quantity of pour Aeration rate
(days) (days) (ke) (%) (¢/min-DMkg)
20 2 4 10 0.15%, 0.30, 0.45
4 8 20 0.15%, 0.30, 0.45
6 12 30 0.15%, 0.30, 0.45, 0.60, 0.90, 1.20
8 16 40 0.15%, 0.30, 0.45
10 1 4 10 0.30*
2 8 20 0.30%
4 16 40 0.30*
6 24 60 0.30*

* reported in preceding paper.
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Table 2. Volatile solid reduction rate (%)

R.T. {days) :

LP. (days) 20 LP. (days) 10
2 23.2 1 28.0
4 25.8 2 221
6 20.3 4 28.2
8 26.7 6 29.5

Aeration rate: 0.30 ({/min-DMkg)

10 12 14 16 18

Time fdays)

Cf]anges in temperature.
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Fig. 2. The effects of aeration rate on the
maximum temperature.
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Fig. 3. The effects of acration rate on the
volatile solid reduction rate.
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Fig. 4. The effects of aeration rate on the
decrease in C/N.
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Fig. 5. The effects of aeration rate on the
apparent viscosity.
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Table 3. Changes in moisture content (%) and pH

Aeration rate 0.15 0.30 0.45 0.60 0.90 1.20
{(¢/min-DMkg)

Moisture B.C. 91.6 93.6 94.3 93.5 93.5 94.0

content A.C. 92.2 94.0 95.0 94.0 94.1 94.2

(%) Dif. 06 0.4 0.7 05 0.6 0.2

pH B.C. 8.05 7.73 7.93 8.12 7.49 7.56

A.C. 8.92 8.68 9.08 9.00 9.00 9.23

Dif. 0.86 0.95 1.15 0.88 1.51 1.67

B.C.: Before composting
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Fig. 6. The effects of aeration rate on the
heat production.
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Fig. 7. The relationship between the volatile
" solid reduction rate and the heat pro-
duction.
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Summary

This investigation was carried out to find out
the optimum aeration rate for aerobic composting
of daily waste slurry. And the possibility of
recovery from the heat produced by aerobic fer-
mentation was discussed. The results obtained
were summerized as follows.

(1) It was found that the optimum aeration rate
of this apparatus was 0.45 (/min-DMkg) from the
results of maximum temperature, volatile solid
reduction rate, decrease of viscosity and heat pro-
duction.

Under this condition the volatile solid reduction
rate was reached 33%.

(2) The quantity of heat production was in pro-
portion to the volatile solid reduction rate, and
was 14 (kcal/kg:day) under the condition of the
optimum aeration rate.

3} It was found that the quantity of heat pro-
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duction by aerobic fermentation was equal to the
calorie of the biogass produced by methan fer-
mentation.

The quantity of heat production by acrobic fer-

mentation from 30 head of daily cattle waste

slurry was estimated to be 210,000 (kcal/day).

(4) The efficiency of oxygen solution of this
apparatus was low, so it is necessary to investi-
gate another aeration systems using the ejector or
the deep shaft process etc.



