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A Study on integrated approaches of municipal solid waste management for producing

renewable energy (community scale) consisted of 3 sub-projects which could be concluded as follows:
Project 1: The Development of Refuse-derived Fuel Preparation Used as Renewable Energy

The concept of this project was the study of waste recovery to reduce the amount of waste
needed to be disposed of by means of development of refuse-derived fuel (RDF), which is suitable for
use in energy production. The design, construction and test to evaluate its efficiency could be divided

into four main units shown below.

Unit 1 consisted of a set of separation machine and belt conveyors and a shedder machine.
From the machine test results and its performance evaluation, it was found that the performance of the
shredder ranged from 0.7 to 3.0 tons/hour which is capable of completely managing the waste
produced from the community of Suranaree University of Technology (Approximate solid waste

produced is 3-5 tons/days)

Unit 2 consisted of a plant of mechanical and biological treatment (MBT). Waste from Unit 1
was transferred to the MBT plant to stabilize by biological digestion with aerobic microorganisms.
Air-filling and agitating systems were installed to promote the digesting reaction to be more efficient.
The results and performance evaluation based on factors affecting the digestion of microorganisms
with respect to treatment time including moisture, temperature, pH and C/N ratio showed that the MBT

system could work efficiently.

Unit 3 consisted mainly of a set of trommel separator. The waste from the MBT plant,
obtained after a month of treatment, was passed through the trommel separator. Small digested organic
matters falling down from the separator could be used in soil improvement, while the remaining was
considered as RDF-4. Test results and performance evaluation showed that the machine could be
operated with the capacity ranging from 1.5-1.6 tons/hour. The trommel was designed w_ith a three-
Jayer screen to separate various sizes of the digested waste as well as to obtain more fine organic
matters

Unit 4 consisted of a briquetting machine. The RDF-4 obtained from the trommel separation

(Size > 15 mm.) was transferred to the briquetting machine to produce RDF-5. The results and
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performance evaluation showed that it could work with a capacity between 240 and 260 tons/hour
-.dépending_ on the waste characteristics fed through the system in each batch.

' The analysis of both RDF-4 and RDF-5 indicated that they could be properly used as fuels with
.}.1-eating values of 40 MJ/kg and 25 MJ/kg, respectively. The cost analysis of the RDF-5 plant showed that

the RDF-5 preparation cost was 2.425 Baht/kg which came mostly from briquetting process accounting for

50% of the total.

Project 2: A Study on the Electricity Production from Refuse-derived Fuel via Gasification
“Technology

From the efficient evaluation of the electricity production system, it could be concluded that at
the gas flow rate 170 m’/hr, the electricity was steadily generated throughout the 12 hour of test period
with a maximum power output of 65 kW. The producer gas had an average heating value
approximately 6.03 MJ/Nm’, and consisted mainly of CO, H, and CH, with percentages by volume of
18.1241%, 19.2314 and 2.7021% , respectively. Tar and dust contamination was found to be 60
mg/NmJ. The fuel consumption was 90 kg/hr or equal to specific fuel consumption of 1.40 kg/kWh.
The electricity production efficiency obtained was 11%. Compared to other biomass, the gas
production efficiency of RDF-5 was proximal to that of sewage sludge (obtained from activated
.wastcwater treatment system of textile industry). This means that the producer gas can be properly
used in energy production.

Life cycle assessment (LCA) of the municipal waste for energy production was performed by
using SimaPro 7.2. The transformation of data to environmental impact damage categories was carried
out by means of Eco-indicator 99, and the results could be described below. 1) LCA of the waste
collection and transportation. The functional unit used in this analysis was 1 ton of waste coming to
the RDF-5 plant. It was found that environmental impacts in the waste collection and transportation
were mainly from the use of diesel oil in transportation causing climate change and fossil fuel
depletion. The collection of municipal waste using plastic bags would mainly cause the environmental
impacts in terms of ecotoxicity and the depletion of minerals and fossil fuel. For the environmental
impact characterization called weighting factor, the use of plastic bags to collect the waste and diesel
oil in transportation were the main factors causing environmental impacts by mainly depleting natural
resource, followed with fossil fuel. 2) LCA of the RDF production. The functional unit in this
analysis was 1 ton of RDF-5 produced. It was found that, producing 1 ton of RDF-5, the environmental

impacts resulted mainly from the process of electricity generation, followed with the use of steel in
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machine construction. They had impacts on ecotoxicity and the depletion of fossil fuel and minerals.
The environmental impacts characterization indicated that 1 ton of RDF-5 production would
principally affect the respiration of inorganic substances caused by the energy used in electricity

generation.

Project 3: A Study on the Economy Cost of Electrical Production from Refuse-derived Fuel using
Gasification Technology

The total cost in electricity generation was approximately 8.55 Baht/kWh which was
attributed to the production cost, project management cost and cost from tax and dividend. The project
would gain benefit from selling electricity as well as adder from the government (3.50 Baht/kWh). The
net benefit was 8.18 Baht/kWh. Financial analysis showed that the financial internal rate of return
(FIRR) was -48% and the net present value (NPV) was 7.16 million Baht. These mean that this project
was not able to be analyzed in terms of payback period (PP). Taking into account the project period of
30 years, the weighted average cost of capital (WACC) was equal to 10% which indicated that this
project was impossible to succeed because of cost overrun. It might result from inappropriate waste
amount fed to the MBT plant where the maximum capacity was 10 tons/day, while waste only 5
tons/day was available in this study. Consequently, the RDF-5, which was derived from RDF-4, was
insufficient for use in electricity generation, and the days off due to lack of feedstock would be as
many as 90 days. To achieve economic cost benefit, the project should reduce the cost of MBT plant
construction in case of the community where the waste available is less than 5 tons/day, or situate the
plant in the community having the waste more than 10 tons/day.

From the evaluation of green house gas emission, CDM of this project could reduce the
emission of green house gases expressed in terms of ton of carbon dioxide (tCO,e). For the project
period of 10 years, management of municipal waste by MBT can reduce the green house gas emission
as much as 4,502.26 tCO,e in comparison with disposal by landfill. Moreover, the use of municipal
waste to produce RDF-5 as feedstock for electricity generation is able to replace the use of fossil fuel
which causes the reduction in green house gas emission up to 3,259.60 tCO,e. Although the MBT still
releases the green house gases around 81.58 tCO,e, the waste management by MBT technology,
followed with electricity generation can reduce the net green house gas emission produced as much as

7,680.28 tCO,e for the 10-year project.





