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Abstract

Longan and lychee are the most important economic fruits of Northern Thailand and very
popular among the local farmers. However, large quantities of inedible peels are generated during
longan and lychee processing. These peels become wastes and pose disposal problem. The longan and
lychee peels contain high organic compounds which can be used for biogas production. This research
aimed to study the efficiency of biogas production from longan and lychee peels by co-digestion
process. The research project was divided into 3 parts. First, the biochemical methane potential
(BMP) test was conducted by varying the carbon to nitrogen (C/N) ratio, i.e. 15, 20, 25 and 30 in
order to determine the suitable C/N ratio for biogas generation. Result showed that C/N ratio of 25
was the suitable one for biogas generation. At this C/N ratio the specific methane production of 0.50
ICH,/gVS8, ;.. Was obtained. The second part was carried out in order to study the effect of organic
loading rates (OLR) on specific methane yield using two Anaerobic Sequencing Batch Reactors
(ASBRs). Chicken manure was utilised as the co-substrate in the first reactor, while urea was used in

the second reactor. These two reactors were operated at different OLRs, i.e. 0.5, 0.8, 1, 1.5, 2, 2.5, 3,

3.5and 4 kgVS/(m3-day), respectively. The highest specific methane productions of the first reactor



(0.142+0.015 ICH,/gVS,,,.,) and the second reactor (0.071+0.028 ICH,/gVS_,,.,) were achieved at the
OLRs of 0.5 and 2.5 kgVS/(m3—day), respectively. In the third part, both ASBRs were operated at the
OLR of 4 kgVS/(m3—day) using either longan or lychee peels as the feed. The value of the specific
methane production achieved from codigesting lychee peel with chicken manure and longan peel with
chicken manure were 0.04+0.01 1CH,/gVS ., and 0.10+0.05 ICH,/gVS, .., respectively, while
codigesting lychee peel with urea and longan peel with urea resulted in the specific methane yields of

0.02 ICH,/gVS, ;. and 0.05+0.02 ICH,/gVS .., being gained. The biogas production from longan

added
peel was higher than lychee peel using both types of co-substrate. Chicken manure was suggested to
be utilised as the co-substrate for biogas production from both longan and lychee peels because by
doing so the system was more stable and higher biogas yield was obtained. The OLR of 3.5
kgVS/(mS-day) was found to be the most suitable value for reactor design as the specific methane
yield achieved at this OLR was not significantly different form that obtained at 0.5 kgVS/(rn3-day).
An important advantage of using longan and lychee peels formed in this work was that the pH level
of reactor content was compared to that when other fruit materials were reported to be utilised.
Anaerobic digestion of these peels and the nitrogen-rich chicken manure, depletion of alkalinity and
pH drop were relatively less significant. As the result, co-digestion of longan and lychee peels with

chicken manure was more suitable as less amounts of alkaline was required compared to thet needed

when urea was co-digested.



