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This research is the second phase project continuing from Pilot Proje;:t for Cost Reducﬁon of
Ethanol Productibn project which was sponsored by the National Research Council of Thailand (NRCT).
The project is under cooperation among three universities; King Mongkut’s University of Technology
Thonburi (KMUTT), Kasetsart University (KU) and Chiang Mai University (CMU). The objective of this
project is to design and develop the prototype of ethanol production system that being acquired from the
first phase project for implementing on the Thai’s local community.

Two local communities were chosen in this project which was Baan Wang-Sila Community in
Nakorratchasrima province and Mae Bua-Sri group community in Lumphun province. At Baan Wang Sila
community, fermentation plant (KU) and solar ethanol distillation plant (KMUTT) was installed and
operated while CMU carried out the solar ethanol distillation plant at Mae Bua-Sri group coinmunity.

The fermentation pilot plant was carried out to produce ethanol mash from cassava chips using
Simultaneous Saccharification and Fermentation (SFF) process. The fermentation efficiency of this plant
was about 82% with an average conversion ratio of 0.33 g.../8: casaractips (O @D average of 0.4746
Eethanor

/84y ) The production cost at 1,000 1/d of the concentration of 8%v/v ethanol mash was around

22.94 baht/l The cost could be classified as 16.05 baht/l;, | g for material and 6.89 baht/]

ethanol 8%v/v® ethanol

awwiy 10T production process.

Solar ethanol distillation system that performed by KMUTT could yieled 75%v/v ethanol at the
capacity of 50 V/day. The distillation cost of the s\ystem was 11.25baht/],.. . 7soun 1N cOmparison with the
system using wood-biomass, the cost of the system using wood-biomass would be 11.42baht/ 1, 1 750
This calculation was done based on the assumption that the cost of wood-biomass was 0.7 baht/kg.
Comparison study between the system using solar energy and LPG found that the system using solar
energy was 3.65 baht/l | s lower. This study was based on the price of LPG at 18.54baht/kg. In

addition to this, in the case of carbon tax was taken into the consideration at the rate of 3-16US$/Ton,, .

the distillation cost by using LPG was then 14.95-15.18baht/e ., 7., TESPECtively.
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Energy analysis indicated that energy usage in the ethanol production from molasses
fermentation at Baan Sila is 2.9 MJ/l,,.0 755, a0d that of solar distillation system is 4.42 MY/l . 7sses-
Consequently, total energy usage is 7.32 MI/Lg.. 1 7500, While high heating value (HHV) of ethanol is 17.61
M/ s

At Baan Sila community, molasses and ethanol mash that waéted from both fermentation and
distillation process was utilized by mixing it with an organic compose for agriculture purpose in the
community.

Ethanol distillation plant at Mae Bua-Sri group community (CMU) was operated based on the
concept of using solar energy to preheat the mash before the distillation system using LPG. The system
mainly composed of 6 flat plate collectors connected to the LPG distillation unit. The cost of producing
ethanol with LPG was around 7.93baht/l (cost of LPG is 18.54baht/kg) while the solar-LPG combination
system would drop the cost to 5.71-6.54baht/l. Likewise, taking carbon tax in the calculation the cost of
producing LPG would increase to 7.96-8.08baht/l and the cost of the combined solar-LPG system remained
5.73-6.65baht/1.

Energy analysis from total ethanol production, including energy usage in rice farming, rice
milling, transportation and ethanol distillation, showed that to obtain 50 liter of ethanol with concentration
of 80%v/v, total energy spent is 2,677.49 MJ while high heating value (HHV) at 80 %v/v ethanol is
2,381.42 MI. Therefore, energy usage in ethanol production is about 5.92 MJ/l;. . «oo.s, higher than that
obtained from distilled ethanol.

Environmental impact assessment was investigated based on the life cycle concept. The
assessment included all the activities from farming to the distillation process. From the externality cost of
the system, it showed that in the farming process human toxicity to water is the key environmental impact
which has the value of 97.9 Pt. For the distillation process, using LPG combine with solar energy could
-result in decreasing the environmental impact down to 25.75%. (This analysis was done by SimaPro
Software).

The major managerial problem of implementing this ethanol production system to the local
community would be the limitation of human resources at the community. However the training program

was planned and would be conducted in order to overcome this problem.





