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Fig. 1  Schematic diagram of experimental apparatus
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Tab.1 Composition of Guangzhou MSW %
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Tab.3 Elemental analysis of MSW %
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Tab.4 Thinner-layer drying mathematic models
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Fig.2 Effect of temperature on moisture ration of MSW
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Fig.3 Effect of temperature on drying rate of MSW

as function of time
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Fig.4 Effect of temperature on drying rate of MSW as

function of moisture content
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Tab.5 Fitting results of MSW with drying models
iR/ °C
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Lewis 3.919 x10°*  0.9945  3.622x10°°  0.9991 2.394x10°* 0.9943  8.075x10°> 0.9975
Page 5.163 x107°  0.9993  1.683x107° 0.9996  7.275x10°>  0.9983 3.974x10°° 0.9999
Modified page 4.097 x10° 0.999 3 1.690 x 10 ~° 0.999 6 7.346 x10 ~° 0.998 3 4.007 x10~° 0.9999
Weibull distribution 4.544 x10 73 0.999 4 1.713 x10 73 0.999 6 3.855 x107° 0.999 1 4.030 x10 ¢ 0.9999
Attenuaion Index 1.605 x10°*  0.9978  2.896x107°  0.9993  1.664 x10"* 0.9961 5821 x10°°  0.9982
Quatratic equation 2.980x107%  0.9592  1.126x10°2 0.7371 1.342x10°> 0.6885 1.463x10°2 0.5548
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Tab.7 R* and D, of MSW
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Drying Characteristics and Kinetic Analysis on Municipal Solid
Waste in Guangzhou

Chen Shu'? Ma Xiaogian'
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China
2. College of Electromechanical Engineering, Zhongkai University of Agriculture and Technology, Guangzhou 510225, China)

Abstract: A series of drying experiments on municipal solid waste( MSW ) in Guangzhou were conducted
in air dry oven, simulating the drying process in incineration. The influence of temperature on drying
characteristics of MSW was analyzed. Seven different drying models were fitted to the experimental data
as comparing the correlation coefficient and chi-squared value. The optimal drying models were obtained
to predict experimental drying process. The results showed that drying time was shorter and the maximum
drying rate was higher with the higher drying temperature. The drying time decreased from 322 min to
102 min and the maximum drying rate increased from 0.009 g/(g-min) to 0.027 g/(g+min) as the
drying temperature rising from 100°C to 160°C. The experimental drying process could be described
accurately by page, Modified page and Weibull distribution models. The effective diffusivity of MSW
changed from 2.212 x 10" m’/s to 8.044 x 10" m’/s with fick’ s diffusivity model. The MSW
activation energy of 27. 035 kJ/mol was determined through Arrhenius equation.

Key words: Municipal solid waste Drying characteristics  Drying model  Diffusivity  Activation

energy



