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Abstract >> This study was conducted to evaluate the characteristics of mesophilic fermentative H, production
from food waste which was treated by food waste disposer. It was found that H, yield and lag phase were affected
by particle size of food waste. The H, yield decreased with increasing particle size while lag phase increased.
The maximum H, yield was found 0.584+0.03 mol H/mol hexose at particle size smaller than 0.30 mm. The
H, production rate was also affected by chemical composition of food waste. The H, production rate linearly
decreased with increasing proteins to carbohydrates ratio(P/C ratio) where the maximum value was 0.031+0.006

mol H,/mol hexose-h at 0.17.
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Fig. 1 Particle size distribution of food waste from food
waste disposer
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Table 1 The characteristics of food waste from food waste disposer
Particle size(mm)
Item Total
< 0.30 0.30 - 0.60 | 0.60 - 0.85 | 0.85 - 2.00 | 2.00 - 4.75
COD(g/L) 42.7 24.0 27.6 28.7 50.6 54.7
VS(g/L) 47.6 26.8 31.2 329 57.2 59.7
C(%) 47.6 40.8 51.8 49.0 49.0 51.2
H(%) 5.8 6.8 6.6 7.5 72 7.4
O(%) 434 477 372 37.7 41.0 355
N(%) 32 4.7 44 5.8 2.8 5.9
0.6
I Carbonhydrate ® <0.30mm
1 Protein ¥ 0.03-0.60mm
N Lipid H 0.60-0.85mm
100 < 0.85-2.00mm
A 200-4.75mm

80 -

60 -

400

20

Composition of food waste (%)

<0.30

030-060 0.60-085 0.85-200 200-475
Particle size {mm)

Fig. 2 Chemical composition in various particle size of food
waste from food waste disposer
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Fig. 3 Hydrogen production of food waste from food waste
disposer
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Table 2 Fermentative hydrogen production of food waste with various particle size

Particle size(mm)
< 0.30 0.30 - 0.60 0.60 - 0.85 0.85 - 2.00 2.00 - 4.75
H, yield(mol Ha/mol hexose) 0.584+0.03 0.578+0.04 0.569+0.04 0.533+0.05 0.510+0.04
H, production rate(mol Ha/mol hexoseh) | 0.025+0.003 0.024+0.004 0.02140.003 0.022+0.004 0.031+0.006
Lag phase(h) 29.0+£2.4 30.1+2.3 34.4+3.2 38.844.1 46.5+4.8
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Fig. 5 Relationship between hydrogen production rate(Rm)
and particle size
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