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A Study on the Pyrolysis and Combustion Characteristics of Solid
Waste in a Pilot scale Pyrolysis Melting Incinerator
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ABSTRACT

A pilot scale (200kg/hr) pyrolysis melting incineration system is designed and
constructed in Korea Institute of Industrial Technology. The incineration process is
composed of pyrolysis, gas combustion, ash melting, gas stabilization, waste heating

boiler,

and bag filter. For each unit process,

experimental approaches have been

conducted to find optimal design and operating conditions. Especially, a pyrolysis is very
important process in that it is a way of energy recirculation and minimizing the waste
products. This paper presents major results of the most efficient operating conditions in

a pilot scale pyrolysis melting incinerator.

Key Words

. pyrolysis, melting incinerator, gas combustion, tube furnace,

thermogravimetric analysis(TGA), FC*(Fixedcarbon)
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(a) Schematic diagram

{b) Photograph
Fig. 1 Pilot scale pyrolysis melting incinerator
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Fig. 2 Waste sample

2 AT AE Fig. 29 B4 #7185 2 # &
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AtRloln], 21 A1 Y& Table 16] YR ATH
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Fig. 3 Experimental apparatus of (a)tube
furnace and (b)thermogravimetric analysis
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d&8 5A4& FHEty] 98 Fig. 3 (W9 ¢
Z%  BA A (Thermogravimetric  analysis,
TGA)E AH&3tgou 1 AYE Table 29
BuUigich d4ENo] 38 ATL 107CAA
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Table 1 Specification of Tube Furnace

Table 3 Composition of wood and plastic
waste used in this study

wood plastics
moisture 135 10.3
volatile 725 66.4
FC* 125 6.7
Ash 15 16.6
C 40.0 56.3
H 56 9.2
0 37.6 6.6
N 1.1 06
S 0.4 0.3

Model TMFG-C Table 4°1& F2 £33 221g& Yehiun. £
Max. temp. range 1200°C $29 £¥ 42 94 B2 dust 249Y
Max. working temp. range [1050TC I, 13 &7 QA% 23 33 T7)E EF AE
Temp. accuracy & stability [+1TC e S Ao o]FolHY}. EF ofdrAd T
Thermocouple K type g Fcte] dRA2oA ARG L7} gol
. : Dia.100 X o) 2ol T2 a4t}
Internal dimensiosn 500Hmm
External dimension 228:;1; 430D x
: Table 4 Operating conditions
Tube dimensions Dia. S0mm  x
" Quartz 1000Lmm CASE 1 [ CASE 2
Heater capacity 1000W Wood 100 50
; Feed-rate -
Insulation Ceramic  Board (kg/hr) Plastic - 30
& Wool s/r Aux. fuel 20 20
Power source AC-220V, &4 Primary air
(4 0 % 70 70
Table 2 Specification of TGA apparatus . oxygen)
Combustion{Secondary 300 240
Model TGA Q500 air air
Temp. increasing rate [20°C/min, 10°C~800C (Nm*/hr) Starved % 110"
Ambient gas nitrogen Comb. air
Tertiary air 80 80
Total 540 500

22 Ad =

APL B4 HrEL AL A9, B4 b
7181 HZetAEg AMEE Aol ddA F3
HAch Table 39 2148 EA #H7E3 #&
299 AA4E& Jegugith Eet2g HI g =
PE, PP, PVC A H7]1E fox EHQE 4
4o} glo} vimza B ¥ 3Eo] Yeta gl
o} et Eetayg 7| 8o AL vig EA4Y
¢ 2AE Bolm o HEAS H7 dHE &
Ho] gt AY AdFLS Dulong 2l &8 A
A3t A3l B #H7|Eo] 3,174 kcalkg, HE
28 o] 6870 kcal/kge 2 EIRT)

o

£89 A& A TAL, LPG 59 2Exd
B2E AHEEg oy ol & Fadtely] sA &d
ZF 9200 kcal/kg ¢ FHElo]o] BLE FFE F
U &8 UFA Axrt dojuA 3H L,
A BE 37 W AL BEE 40% MR Eo)
i, LPG 10 Nm¥hr & %3139 £98 s
H, oEE T4 E9718A4 48& Fds4
o 3L JdEE 53 &<¢ #E I B-type
dANE AHEF 48 25 2 8 Uy 228
A zbol wel EAss ez o]Fojxh 4
A 7S B S FFEE £¥ YA 4
FR AEE 28I #9E 5 U
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Fig. 5 Typical temperatures at the
combustor exit, molten slag and melting
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Fig. 6 Temperature of the pilot scale
experiments for Case 1 and Case 2: (a)
Pyrolyzer, {b) Combustion chamber and

gas stabilizer
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