METHODS FOR DETERMINING CALORIFIC VALUES OF
MUNICIPAL SOLID WASTE
IN SALAYA SUBDISTRICT MUNICIPALITY

THANYALUK TITAWIRIYA

A THESIS SUBMITTED IN PARTAIL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
(TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2013

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

METHODS FOR DETERMINING CALORIFIC VALUES OF MUNICIPAL SOLID WASTE
IN SALAYA SUBDISTRICT MUNICIPALITY

THANYALUK TITAWIRIYA 5137268 ENTM/M
M.Sc. (TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT)

THESIS ADVISORY COMMITTEE: USANEE UYASATIAN, M.Eng.
WINAI NUTMAGUL, Ph.D.

ABSTRACT

This research studied methods of determining the calorific values of municipal solid
waste (MSW) from the Salaya Subdistrict Municipality, Nakorn Pathom Province. This research
aimed to compare calorific values analyzed by using a bomb calorimeter with those predicted based
on physical composition, proximate analysis and ultimate analysis based models including the Hess’s
law based model. Seven samples of solid waste were collected on 1 August 2011, 8, 11, 17, 23, 26
and 28 February 2012 in order to analyze physical composition, proximate analysis, ultimate analysis
and calorific values.

The results showed that higher heating values (HHV) of combustible MSW ranged
from 5,792 to 7,660 cal/g (dry basis) and an average value was 6,694 cal/g (dry basis). Compared to
HHV predicted by the model based on physical composition: HHV (cal/g) = 5,383.541 + 0.457
plastic?, which was Teerawattana et al’ s equation, it was found that the HHV of combustible MSW
was the most accurate with an average absolute error (AAE) of 3.33 %. Compared to HHV predicted
by the model based on proximate analysis: HHVy, (MJ/kg) = 19.914 - (0.2324ashy), which was
Sheng and Azevedo’s equation, it was found that HHV of wood was the most accurate with AAE of
2.02 %. Compared to HHV predicted by the model based on ultimate analysis: HHV 4 (cal/g) =
135.505C 44, Which was Teerawattana et al’ s equation, it was found that the HHV of plastic was the
most accurate with AAE of 4.37 %. Compared to HHV predicted by the another model based on
ultimate analysis: HHVg, (MJ/kg) = -1.3675 + 0.3137Cg, + 0.7009Hq, + 0.031804, , which was
Sheng and Azevedo’s equation, it was found that the HHV of food waste, paper, wood and textile
were accurate with AAE of 3.19, 1.48, 5.78 and 5.13 %, respectively. Compared to HHV predicted
by the constructed model based on Hess’s law, it was found that the HHV of plastic, wood, textile,
and combustible MSW were rather accurate with AAE of 8.90, 7.22, 6.07 and 5.60 %, respectively.
But the coefficient of determination (R?) of the constructed equation was low, therefore further
development should be conducted.
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