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Fig. 1. Schematic diagram of mechanical slurry separator.
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Fig. 3. Effects of Ap on extraction efficiency
of SJ from RM.
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Schematic diagram of a completely-
mixed reactor.

Table 1. The characteristics of SJ

Range Average
Total Solid % 10.1— 11.0 10.6
Volatile Solid % 74— 83 7.9

Chemical Oxygen
Demand, kg/m?

pH 69— 75 7.1

99.2—117.6 105.6
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Table 2. Performance data of completely-mixed reactor
Temp. VS Load (I;I'RT Mehtane Comp. Bio Gas Prod. Methane Gas Prod.
(kg/m¥d) id (%) (m¥/m¥d) (m3/m¥d)
3.0 26.6 58.0 0.60 0.35
6.6 11.8 56.2 1.34 0.75
35°C 10.0 75 53.6 1.50 0.80
14.6 5.2 55.4 1.88 1.04
220 3.7 50.3 1.60 0.80
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Table 3. Performance data of completely-mixed reactor
o k 3
Temp, VS Load HRT TS, % VS, % COD, kg/m
(kg/m¥/d) ay In Out  Reduc. In Out  Reduc. In Out Remov. %

3.0 26.6 10.7 6.0 43.9 8.1 4.1 49.4 107.8 62.8 42.5
6.6 11.8 10.4 8.8 154 7.9 6.2 19.5 104.7 83.5 20.2
35°C 10.0 75 10.3 9.2 10.7 75 6.4 147 100.0 91.2 8.8
14.6 5.2 10.2 9.2 9.8 7.6 6.5 14.5 99.2 — —
22.0 37 11.0 9.6 12.7 8.1 6.8 16.0 103.2  100.0 3.1
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Summary

This paper concerns a performance test of a
mechanical slurry separator and mesophilic an-
aerobic digestion of the separated juice (S]), for
the purpose of treatment of dairy wastes and
biogas production.

The results obtained are summarised as follows;

1. A Performance Test of a Mechanical Slurry
Separator.

This machine separated raw materials (RM) into
juice (S)) and cakes (SC) by using screw pressure.

1) The pressure exerted by the screw is defined
as applied pressure (Ap). This was the most im-
portant factor and its relationships to other factors
is as follows;

a) The treatment efficiency of separating the
juice (TEsj kgf/min) and the quantity of total solids
in the separated juice (TSsj) were independent of

the Ap.

b) While all the other factors were highly
dependent on Ap (significant at the 1% levels).
These factors all increased with increase of Ap.

(i) The treatment efficiency of ; separating cakes
(TEsc kgf/min) and processing rawm aterials (TErm

kg/min).

(ii) The extraction efficiency of SJ from RM
(kgf SJ/kgt RM).

(iii) The total solids remainning in the SC
{'I'Ssc).

(iv) The consumption of electricity.

2) The slurry separator removed the larger
solid particles from the RM. Analysis showed
that solids more than 2mm in size comprised
approx. 8%, by weight, of the solids in the RM,
while they comprised only 05%, by weight, of
solids in the SJ. In contrast to this, solids smaller
than 0.105 mm in size comprised approx. 35%, by
weight, of the solids in the RM, while they com-
prised approx. 72%, by weight, of the solids in the
SJ.

2. A Mesophilic Anaerobic Digestion Experi-
ment.

1) A laboratory scale, completely-mixed reactor
was loaded with SJ, and operated continuously at
3540.5°C. The reactor produced biogas at a maxi-
mum rate of 1.88(m3/m3/d) at an organic loading
rate (Lvs) of 14.6 (kg/m3/d).

2) When the Lvs was increased up to a maxi-
mum rate of 22.0(kg/m3/d), the reactor produced
biogas at the rate of 1.60 (m3/m3/d) and the corres-
ponding removal rates of TSsj, and VSsj (volatile
solids in TSsj) were respectively 12% and 15%.

3) Therefore, it is suggested that the use of SJ
can increase the rate of biogas production and the
rate of Lvs through a digestor over conventional

methods.



