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ABSTRACT
180411

The objective of this thesis was to analyze the energy productivity ratio (EPR) of organic
fertilizer, comparing it with the energy consumption from chemical fertilizer production and to
conduct a feasibility study on energy consumption in organic fertilizer processing for agriculture.
The studies were divided into three parts; collection of data to determine the energy productivity
ratio, organic fertilizer production in the laboratory scale and organic fertilizer process design for
rice straw,

The data were collected from three sites; 1) The Municipal Solid Waste Management
Center in Wiang Fang Sub-district, Fang District, Chiang Mai Province, 2) Huai Hong Khrai
Royal Development Study Center, Doi Saked District, Chiang Mai Province and 3) Chiang Mai
Humost Co., Ltd., Sankamphaeng District, Chiang Mai Province. The results showed that the
energy productivity ratio was in the range of 0.59-11.90 MJ/kg and the average value was 4.79
MlJ/kg. At the same time the organic fertilizer from rice straw had minimum energy prod.uctivity
ratio of 0.59 MJ/kg. the organic fertilizer, powder type, from the industrial organic solid waste
and farm manures had energy productivity ratio of 1.66 MJ/kg. the organic fertilizer from the
municipal solid waste had energy productivity ratio of 5.00 MJ/kg. and the organic fertilizer, ball
type, from the industrial organic solid waste and farm manures had maximum energy productivity
ratio of 11.90 MJ/kg. Although the energy productivity ratio of each place was related with its

energy source, energy coefficient, energy quantity and distance of transport. Then the energy



180411

consumption was compared between the organic fertilizer from rice straw and the chemical
fertilizer of Jasmine 105 Rice indicate that it yielded the same product (700 kg. of rice per rai).
The energy consumption of organic fertilizer from rice straw was 590 MJ/rai and from chemical
fertilizer was 844.20 MJ/rai. The energy consumption of organic fertilizer from rice straw was
less than 254.20 MJ/rai or 30.11% of chemical fertilizer. And in case the human labor was not
included, it was found that the energy consumption of organic fertilizer from rice straw less than
614.20 MJ/rai or 72.76% of chemical fertilizer.

The organic fertilizer process in laboratory scale used aerated box (air flow rate was
0.588 m3/kg/day). The laboratory scale was tested for four experiments; 1) rice straw composting,
2) rice straw composting was turned once, 3) organic rubbish composting and 4) organic rubbish
composting was turned once, it was found that the first experiment stabilized in 43 days and the
energy productivity ratio was 1.93 MJ/kg. The second experiment stabilized in 41 days and the
energy productivity ratio was 1.90 MJ/kg. The third experiment stabilized in 28 days and the
energy productivity ratio was 1.63 MJ/kg. (organic rubbish separation energy was not included).
The final experiment stabilized in 26 days and the energy productivity ratio was 1.60 MJ/kg.

(organic rubbish separation energy was not included).

To process the organic fertilizer 10-12 farming families were involved, processing
capacity 5 tons of rice straw per day for a total of 46 tons of rice straw in one harvest season. This
process used the prototype of the composting room of the Municipal Solid Waste Management
Center in Wiang Fang Sub-district, Fang District, Chiang Mai Province. It consisted of 3
composting rooms with dimensions of 4.0x6.0x1.2 m. (width x length x height) and used a 3 hp
air blower to aerate 8 hours per day for each unit. It took three composting rounds per harvest
season (43-45 days per composting round). The total organic fertilizer product was 51.6 tons for
the harvest and the energy productivity ratio of organic fertilizer was 1.76 MJ/kg. (human labor

energy was not included).





