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Abstract

5. laboratory-scale anaerchic digester was used to study the effects of food size and
washing rate of food waste on the mixed digestion with sewage sludge. Food waste was
crushed with particle diameters of 4mm and 2mm and washed two to three times, and seven
to eight times before feeding the batch digester.

The digester with crushed or washed food waste showed better performance than that with
uncrushed or unwashed to produce methane gas or reduce volatile solids. The digester with
2mm foocd waste showed 17.4% higher VS/TS reduction rate and 18ml higher methane
production rate per gram V35 input than that with uncrushed food waste, where VS and TS
are volatile solid and total solids in the liquid effluent, respectively. Also food waste crushed
eight times gave 8% higher VS/TS reduction rate and llml higher methane production rate
per gram VS input than unwashed food waste.
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Table 1. Characteristics of Sludge and Food Waste (R, Re, Rs)

fems [ 1qo4) VS/TS(%) | CODemg/L) | CFue/L) pH

Sample
Sludge 3.6 o8.8 27500 250 6.8
Food waste 18.0 90.2 - 3000 47

Table 2. Characteristics of Sludge and Food Waste (Rs, Rs, Rs)
Items _

TS(%) VS/TS(3%) CODcr(mg/L) Cl {mg/L) pH

Sample
Sludge 29 60.3 28000 3455 6.7
Food waste 18.0 89.4 17016 4.9
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Fig. 2. Variation of pH during the experimental

Fig. 1. Schematic diagram of experimental period

apparatus

Table 3. Operating conditions of anaercbic digestion

oy || W | e o | O P
(W: W)
Ry Raw food 1:01 40
Ra 4 1:01 40
Ra 2 1:01 40
R4 4 1:01 40
Rs 4 2~3 1:01 40
Re 4 78 1:01 40
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Fig. 3. Variation of TS during the experimental
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Fig. 4. Varation of VS/TS rate during the ex-
perimental period
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Table 4. The removal of TS and VS during the experimental period

Removed Removal Removed Removal

Reactor Total(g) volume(g) rate(%) Total(g) volume(g) rate(%)
R: 2007 577 279 142.4 45.9 322
R: 2124 97.3 458 137.2 60.4 440
Rs 207.2 1127 54.4 1429 709 49.6
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Table 5. The results of gas composition and
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2 7 12 168 21 25 30 35 40 R: |531711,621| 1232683 3
day B3 506131221119 3,100 93

Fig. 6. Varation of Acidity during the exper-
mental periods
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Table 6. The removal of TS and VS during the experimental periods

TS Vs
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Removed Removal Removed Removal
React c
eactor Total(g) volume(g) rate(%4) Total(g) volume(g) rate(%4)
Rs 1715 71.6 417 118.3 40.0 338
R7 171.8 70.7 41.2 1186 505 426
Rs 1715 79.2 438 118.3 56.8 43.0
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Tahle 7. The results of gas composition and
production during the experimental periods

CH: CGo Methane vield

Item
Reacta ol oml | % | m

(ml CHy/g VS inputed)

Rs  ]40.7)11,200(142| 3,100 %
Ry |45.7|11,800|135]3,300 1]
Re  [50.1[12500)11.8] 2,200 106
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