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Thermogravimetric Analysis for Combustible Materials from Municipal Solid Waste

SHEN Bo-xiong

(College of Environmental Science & Engineering, Nankai University, Tianjin 300071, China)

Abstract: The combustible materials from municipal domestic solid waste can be divided into five types: plastic type, kitchen waste
type, plant type, textile type and paper type. Five types of materials were prepared by crushing, screening, drying and studied by
thermogravimetric analysis (TGA) in the air conditions. The combustion characters of MSW were determined by analyzing the value
of DTG. The results showed that when the peak value of DTG appeared in the low temperature and the width of DTG was narrow, the
material combusted easily; otherwise, the material combusted difficultly. The order of easy combustion among the five types of MSW
was: plant> paper> kitchen waste> textile > plastic. The kinetic models on the combustion characters of these materials were
constructed. It was found that the combustion of kitchen waste type, plant type, textile type and paper type could be divided into two
phases: the combustion in low temperature and the combustion in high temperature. The first phase in low temperature might attribute
to the emission and combustion of volatile, and the second phase might result from the combustion of char. The combustion of plastic
type showed only one phase. The mechanism for plastic type combustion was described as follows: the plastic cracked and evaporated
into gas phase, and then the gas combusted. The process of cracking and evaporating influenced the changes of the plastic weights.

The higher the temperature, the quicker the velocity of cracking and evaporating, and the kinetic process could be modeled into one
phase. The kinetic parameters for different materials and different phases were obtained.

Keywords: combustion of MSW; thermogravimetric analysis; kinetic model
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Table 1 Classification and proximate analysis for MSW

S A%Wh&‘cﬁ%?ﬂ\kﬁfﬁ
IKS>/ % Ky / % YRRy /% [ 2 8 / %o
IEFSES 1.82 32.63 50. 30 15.25
LIPS 0.4 12.21 68. 66 18.73
L2 2.01 25.71 69. 02 3.26
FRHE 1.95 12.70 69. 81 15. 54
B 2.11 34. 60 60. 17 3.12
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Figure 1 The DTG for different types of MSW
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Figure 2 The kinetic parameters for plant type
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Figure 3 The kinetic parameters for plastic type
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Figure 4 The kinetic parameters for textile type
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Figure 5 The kinetic parameters for paper type
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Figure 6 The kinetic parameters for kitchen waste type
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Table 2 The kinetic parameters for different types of MSW

WARRET ke TEALAE E

B , o MRRE
/1 s /kJ * mol
HEARS H—BrBE 28 685.93 77.09 0.99
WBE 417 029. 42 107. 00 0.99
e H—Br B 2.92 34.75 0.98
o5 BB 57.10 75.15 0.97
L% —Br B 37.23 52.29 0.93
o5 BB 2.88 213.43 0.99
EIfES H—BrEr 112 042.33 83.91 0.99
BB 1,650 81E9 194. 38 0.88
LR S BBt 408. 93 67.932 84 0.98
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