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Table 1 Elemental analysis and

proximate analysis of RDF
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Fig.3 Diagram of microwave low temperature

dechlorination experiment device to form modified RDF
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Fig. 4 Temperature effects on
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Table 2 Elemental and proximate analysis of RDFs
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J5AE 39.820 3.423 0.434 9.040 47.283 2.29 58.86 27.40 11.45
#1 37.560 3.524 0.462 8.670 49.784 0.23 46.88 38.56 14.33
#2 38970 3.412 0.324 7.230 50.064 0.66 45.87 37.35 16.12
#3 41.150 3.850 0.155 5.890 48.955 0.13 45.74 3531 18.82
#4 45430 3.685 0.226 4.960 45.699 0.85 43.99 3435 20.81
#5 47.760 3.543 0.187 4.480 44.03 0.26 41.65 37.66 20.43
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Table 3 Combustion characteristic parameters of RDFs
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JEA 0 11.85 274 712 530.71  528.22
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#2  13.08 12.54 358 701 696.07  696.92
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Dechlorination and Modification Characteristics of Refuse Derived Fuel by

Microwave Low Temperature Pyrolysis Technology

LIU Zhen', WANG Hanging®, ZHOU Yueyun', LIU Jianwen'

(1. School of Urban and Environmental Sciences, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Shool of Civil Engineering, University of South China, Hengyang Hunan 421001, China )

Abstract: Refuse derived fuel ( RDF ) was dechlorinated and modified by microwave low temperature pyrolysis
technology. The effects of final dechlorination temperature, heating rate and microwave absorbent on the dechlorination
ratio and the combustion performance of RDF were explored. The dechlorination ratio was increased with the increasing
of the final dechlorination temperature. When the temperature rose from 220 “C to 300 °C , the dechlorination ratio
increased from 16% to about 65%. With the temperature being above 240°C , the effective HCI yield fluctuated in a small
range and reached the maximum at 280°C . As a result, according to the energy consumption and effective HCl yield, it
was considered that 280 °C was the optimal temperature. Within a certain range, the faster of the microwave heating rate
was, the higher of the dechlorination ratio. When the heating rate was increased from 4 °C emin' to 13 °C *min”’, the
dechlorination ratio was raised from 57% to 67%, but the dechlorination ratio was slightly reduced when the heating rate
reached up to 15 °C *min"'. Moreover, adding SiC and graphite as microwave absorbents could significantly improve the
dechlorination ratio, while SiC had better effect. At the low temperature(220°C ) and relatively high temperature(280°C
and 300 °C ), the enhancing dechlorination effect of SiC was more significant. The RDF was with better combustible
performance and stable combustion performance after being dechlorinated and modified by microwave low temperature
pyrolysis technology. In addition, the calorific value of RDF was increased to about 20 MJ/kg which was close to that of
lignite and bituminous coal.

Keywords: microwave low temperature pyrolysis technology; refuse derived fuel; dechlorination ratio;

effective HCl yield; combustion performance
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