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Abstract

The project is aimed to promote charcoal briquettes production with high-
quality from corn waste and more efficiency usage for development as a sustainable
cooking fuel. In this case study, the formation of charcoal briquettes was done by
mixing corn waste with the tapioca flour. The corn waste was made into charcoal
through pyrolysis process by using 200-Liter-Oil Drum. After that, charcoal corn waste
was shredded into small pieces (about 1.5 mm) by a charcoal shredding machine. The
tapioca flour was mixed with charcoal. The tapioca flour helped holding the charcoal
particles together in briquette form (4.5x7.0 cm in size) after being compressed by
charcoal briquetting machines. The ratios of charcoal to tapioca flour were 80:20 75:25
70:30 65:35 and 60:40 (% by weight ratio) respectively. After the material had been
held at the charcoal briquetting machines, charcoal briquettes were moved out of the
block and laid out on a concrete slab to dry under the sun in periods of 1-3 days. The
physical and thermal properties of charcoal briquettes were examined by the Thai
Community Product Standard (238/2547). Analysis of the optimal mixing ratios
between charcoal to tapioca flour were undertaken by testing the thermal value based
on ASTM D 5865, moisture contents was based on ASTM D 3173, ash was based on
ASTM D 3174, and density value was based on ASTM E 75 respectively. The properties
were further investigated in the context of the parameters required during production
and the possibility economics for charcoal briquettes. Results showed that the optimal
weight ratio of charcoal corn waste and tapioca flour for transformation into charcoal
briquettes was found to be 80:20. With this optimum ratio, the average calorific values
of the charcoal briquettes were determined to be 5,403 kcal/kg, with moisture
contents and density value of 7.68 % and 2970 kg/m? respectively. The characteristics
of the produced charcoal briquettes could meet the specified the Thai Community
Product Standard (238/2547) in terms of calorific value (5000 kcal/kg), and moisture
contents and density value. In addition, the compressive strength of the produced

charcoal briquettes was also found to be suitable for compact storage and



transportation without any damasge. From the economic analyze the charcoal
briquettes at ration 80:20 that it have the value of investment and a payback period
of 1.78 years. The results of this research can contribute to the promotion and
development of the waste materials from the production and consumption of
agricultural utilized cost-effectively and is another way to reduce the environmental
problems the other way.



