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Pyrolytic Reaction Characteristics of a Mixed Fuel of Municipal Solid Wastes and
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Abstract : The objective of this study was to investigate the pyrolytic reaction characteristics of a mixed fuel of municipal solid
wastes and low-grade anthracite. The reaction variables are pyrolysis condition of mixing ratio, reaction temperature, temperature
increase rate. As a result, the optimum mixing ratio was 20 wt.% low-grade anthracite in MSW, which maintains for the low
heating value over 3,500 kcal/kg on pyrolysis. The most high reaction velocity constant was shown at 700C. Also, under the all
experimental condition, the reaction velocity constant increased linearly as temperature rate increase, but pyrolysis has to be
considered electric power cost and yield of char at lower temperature rate.
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Table 1, Average composition of municipal solid waste from

Haeundae

Components Unit Wet Dry
Paper wt. % 255 400
Wood wt % 51 29
Vinyl, Plastic wt % 200 141
Food wt, % 342 7.0
Fiber, Leather wt. % 6.0 6.4
Incombustible wt % 89 296
etc. wt % 00 00
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1.  Ar Gas 7. Condenser

2. MFC 8. Water Bath

3. Balance 9.  Trap

4. Quartz Tube 10. Dry Gas Test Meter
5. Sample Basket 11.  Gas Chromatography
6. Furnace

Fig. 1. Schematic diagram of the experimental apparatus.
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Table 2, Conditions of gas chromatography analysis

Parameter Condition
Column SUS 4.5 m (15 f)x3 mm (1/8 in)
Column packing material Silica gel (80/100 mesh)
Detector TCD
Injection Temp, 120C
Detector Temp., 120TC
Column Temp, 80T
Carrier gas Argon (Ar) 99.999%
Flow rate 30 mL/min
Current 120 mA

Table 3. Elemental analysis of MSW and low-grade anthracite

c H 0 N S

MSW 2181 263 1172 089 013

Lowgrade o5 557 717 085 082
anthracite

Table 4, Experimental variables and conditions

Variables Conditions
Anthracite mixing ratio (wt,%) 0, 10, 20, 30
MSW source Haeundae

Anthracite source Sang-ju, Hungjin
10, 20, 30
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Fig. 3. Yield of (a) Hp, (o) CO, (c) CHa, (d) CO. from the pyrolysis of mixing fuel samples (unit : vol %).
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