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Abstract
Coconut husk has a high potential to be used as bulking agent in the con?s(Etin% Eo?ez in?e it is
an abundant agricultural wastc product produced annually in Thailand. Furfhermorc, it shows a
higher degradation rate of organic carbon compared with other bulking agents such as sawdust. To
develop an intermittently fed composting process from food waste using coconut husk as bulking
agent, the optimum conditions of this process were investigated for wastc loading and
biodegradation efficiency. The aim of this research was to study the effects of particle sizes of
coconut husk used as bulking agent and food waste feed rate on 1) the physical and chemical
changes that occur during an intermittently fed composting process, 2) the amount of waste treated
and 3) the cfficiency of waste degradation. The experiments were conducted in a 20.5 | reactor. Air

was supplied from the bottom of the reactor at an aeration rate of 200 ml min’".

To study the effect of coconut husk particle size on the composting process, three particle sizes,
unground, ground and 60-80 mesh size of coconut husk werc used. The reactors were fed daily 5
days week ™ at a rate of 0.3 kg day'l (0.069 kg I of composting materials). The moisturc content of
the mixed materials was controlled at 50-60% throughout the experimental period. The results
showed that during the feeding period (145 days) and curing stage (100 days), changes in
temperature, moisture content, pH, C/N ratio and physical properties such as color, odor and texture

in all expcriments were similar.  When compared with the unground and ground husk, lower
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moisture content and higher pH were observed in the composting process using the 60-80 mesh size
coconut husk. After 245 days of the composting process (145 days of feeding stage and 100 days of
curing stage), the food waste loading and the biodegradation efficiency in terms of weight loss
(based on wet weight) in all treatments were not significantly different (t-test, P> 0.05). The total
amount of food waste treated and the degradation efficiency were 25.5 kg (based on wet weight)

and 69-72%, respectively. In addition, the quality of composts obtained from all treatments was not

significantly different.

The food waste feed rate during the intermittently fed composting of food waste using unground
coconut husk as bulking agent significantly affected the physical and chemical properties of the
system, especially pH and moisture content. During the feeding period, a rapid increasc in moisture
content to more than 80 % and the rapid deccrcase in pH 1o an acidic state and dccrease in
temperature to room temperature was observed during the composting process at higher fced rates
of 0.5 and 0.6 kg day 7(0.116 and 0.139 kg I composting materials). It suggested that the failure
of the composting process occurred more quickly at the higher feed rates ithan at the lower ones of
0.3 and 0.4 kg day "(0.069 and 0.093 kg I composting materials). The maximem food waste
loading ability (13-15 kg, based on wet weight) and degradation efficiency (55-62%, based on wet
weight) were obtained under the lowest feed rate (0.3 kg day "), followed by feed rates of 0.4, 0.5

and 0.6 kg day "', respectively.

A comparison between the patterns of food waste addition, fed batch operation with intcrval feeding
had a higher feeding period and food waste loading ability and a higher degradation ratc in terms of

weight loss than that of daily feeding.

Keywords : Intermittently Fed Composting / Food Waste / Coconut Husk / Particle Size / Pattern of

Food Waste Addition / Food Waste Feed Rate



