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Project Title: Design of Agricultural Waste Management Systems Using
Superstructure Optimization
By Miss Pratthana Lotianan

Abstract

The objective of this study was to the design agricultural waste management
systems using superstructure optimization in order to investigate profitability from
selling products obtained from different technologies. The mathematical model was
developed based on the concept of mass balance which considered mass of the
substances entering and leaving the system, and all technologies. The agricultural
waste management system investigsated includes waste sources, waste transport
stations, components of agricultural waste (rice straw, rice husk, rice husk ash, cassava
peel, cassava peel wash and cassava pulp), technologies that turned the waste into
raw material anaerobic digestion, ‘incineration, pyrolysis, gasification, landfill gas
recovery and compost and the products, i.e. electricity, heat, syngas, bio-oil, charcoal
and fertilizer. In this study the general algebraic modeling program was employed to
obtain an_optimal processing route of the waste management system to convert
reactants as agricultural waste. The results showed that the optimal waste
management process was the landfill gas recovery while the product obtained was
electricity. The total cost of the selected process, capital expenditures, operating, and
transportation was 686.92, 218.35, 158.90 and 309.67 baht per ton, respectively.
Moreover, the profit was -611.05 baht per ton. The results of the sensitivity analysis of
the profit with respect to variation of the capital expenditures and operating cost,
transportation cost and product selling price revealed that the landfill gas recovery

process was the highest sensitive parameter.



