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Abstract

Cutting sugarcane by burning cane fields causing a loss of sugar quality and
production costs soared. This is a major problem that is affecting the sugarcane and sugar
industry. While it also making an impact on society as a whole by air pollution and
the environment very seriously. So the resolution of burning sugarcane fields is to bring
and utilize the cane tops and leaves biomass, causing advantage and generates additional
income to farmers and communities. This research focuses on using sugarcane tops and
leaves biomass to produce biomass pellets for use as a renewable energy input to
the industries by the community participation. This will create added value for sugarcane
tops and leaves biomass, at the same time the sugarcane farmer incomes will be increased
and reduce the burning of sugar cane tops and leaves.

The purposes of this research are to build the movable machines for the production
of biomass pellets from sugarcane tops and leaves. Each machine consists of a biomass
disintegrator and biomass pelletizing unit. Then to study the impact of economic investment
in biomass pelletizing from sugarcane tops and leaves and to establish a network of
community enterprise producing biomass pellet, renewable energy at the community level.

The research method is Participatory Action Research (PAR) including Qualitative
Research to acquire new knowledge to resolve problems in the community. The researchers,
community leaders and residents are involved every step in the research process.
The community is central to the needs of the community on success factors for
the collection of raw cane tops and leaves, designs, develops the movable machines and
production process of cane tops and leaves biomass pellets. Return on investment analysis
in economics, the training on knowledge and understanding to the interested people in the
community.

The successful implementation of this research 1) Create a network of collaborative
community enterprise producing sugarcane tops and leaves biomass pellets including other
agricultural waste materials in four pilot provinces: Province of Kanchanaburi, Suphan Buri,
Nakhon Sawan and Uthai Thani. 2) Design, develop and build two movable machines for
the production of biomass pellets from sugarcane tops and leaves. Each machine consists of
a biomass disintegrator and biomass pelletizing unit mounted on a mobile cart. Completed
with user manual, machine service manual and spare parts list. 3) Research the production
process of biomass pellets from cane tops and leaves with the standard production manual
which is divided into three phases: the disintegration of sugarcane tops and leaves biomass

passing through the screen mesh of 16 millimeters opening; adjust the moisture content of
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sugarcane tops and leaves biomass to be 24-28% and then pelletize sugarcane tops
and leaves biomass to achieve the standard quality at the size of 8 millimeters diameter and
20-50 millimeters length. 4) Test the properties of sugarcane tops and leaves biomass
pellets. The results are certified by international quality standards, the results show
the moisture content 5.72%, ash content 11.96%, heating value 3,831 Kcal/kg, packing
density 711.45 kg/m® and 0.03% chloride. 5) Compare the use of biomass fuel pellets
replacing other fuels in a furnace boiler with steam capacity of 2,000 kilograms per hour,
steam usage at 10 hours per day for 300 days per year to cost each type of fuel. If the price
of cane tops and leaves biomass pellets is 3.50 baht per kilogram, the total fuel cost will be
3.48 million baht per year. Palm shell price at 3.00 baht per kilogram, the total fuel cost will
be 3.96 million baht per year. LPG price at 25.00 baht per kilogram, the total fuel cost will be
7.99 million baht per year and fuel oil C at the price of 23.00 baht per kilogram, the total
fuel cost will be 8.84 million baht per year. The results showed that the sugarcane tops and
leaves biomass pellets will save 0.48 million baht per year compared with palm shell usage,
save 4.51 million baht per year compared with LPG and save 5.36 million baht per year
compared with fuel oil C. So it can meet the commercial marketing and sale of sugarcane
tops and leaves biomass fuel pellets. 6) Study the impact on the economics of investing
biomass fuel pellets produced from sugarcane tops and leaves that are worth
the investment but raw materials of sugarcane tops and leaves biomass must be kept in
stock not less than 10 months of production per year and the selling price is not less than
3.20 baht per kilogram. 7) The creation of a collaborative network of community should be
carried out in an industrial cluster processing agricultural waste for use as fuel in the
renewable energy sector under the partnership of government, private sector and the public

sector.
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