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Abstract

For the development of combustion technology of RDF(refuse derived fuel), combustion characteristics are examined in bub-
bling fluidized bed, circulating fluidized bed, continuos combustor and batch type combustor. The characteristics of combustion
and exhaust gas has been compared and analyzed in many type of combustion facilities, which has been utilized as basic data
for the-advanced research of specified RDF combustion facility. Stable combustion has been observed in bubbling and circulating
fluidized bed from controled operating condition like the proper feeding rate and superficial gas velocity. In circulating fluidized
bed, concentration of NOx has been increased with the operating condition by the fuel-NO and oxygen reaction and SO, can
be considered not to be produced in RDF fluidized bed from very low concentration in flue gas. HCI concentration is 36.4 ppm
as average value and lower than standard emission value, but the counter plan is needed. Shaped RDF and fluff RDF have been
compared in continuos combustor and batch type combustor and shaped RDF shows benefit for the stable heat recovery and gas
emission shows similar value and characteristics.
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Table 1. Property of RDF used in the experiments.

Contents of wastes(%) Ultimate analysis(%) Proximate analysis(%)
paper 53.83 C 50.26 Moisture 3.99
plastic 40.26 H 7.72 Volatile matter 79.04
wool 2.62 (¢} 30.50 Fixed carbon 6.99
wood 1.04 N 0.75 Ash 9.98
rubber 1.85 S 0.02 total 100
etc 0.4
— 0 Density (g/cm?) 0.9 Calorific value (kcal/kg) 4,969
etz A 157 A 13 2006
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Table 2. Property of RPF used in the experiments.

Ultimate analysis(%) Proximate analysis(%) samplel sample2 sample3
C 58.36 ' Moisture 1.28 C103 ¢ 0.92
H 7.20 Volatile matter 92.69 86.55 87.57
o 24.64 Ash 6.03 12.42 11.51
N 1.10 7 3.9 D F(keal/kg) 7,535 6,966 7,608
S 2.60 H LU FH(kealkg) 7,439 6,902 7,530
Total 100.0 &2 92D FH(kcal/kg) 7,431 6,896 7,523
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Fig. 1. RDF/RPF TG analysis.
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Table 3. Experimental conditions of RDF combustion in
stable state.

RDF feeding rate(Fo)|3 kg/hr, 4 kg/r, 5 kg/hr

Gas velocity(Uo) 1.0m/s, 1.1 m/s, 1.2 m/s

Second air rate 100 //min, 200 /min, 300 /min, 400 /min
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Fig. 3. Temperature distribution with feeding rate in stable
state.
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Table 4. Concentration of exhaust gases.

feed Ist air 2nd air | Gas conc.(ppm), Oy(12%)

rate (/min) ({/min} cO NO SO,
- 965 218 31

3 ke/hr Uo=1.2 m/s 100 375 216 20
(s=575) [ 200 | 163 | 241 15

300 | 214 | 252 T

- 951 164 124

4 ke/he li‘l’:tl:;'ggs 200 | 94 | 184 | 10
30 | 184 | 185 | 12

R 459 202 34

100 | 354 | 194 5

5 ke/hr Li??:;rg;s 200 | 95 | 184

300 | 24 | 189 1

400 35 | 205 I
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Fig. 4. Schematic diagram of CFBc pilot plant for RDF combustion.
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Table 5. Concentrations of emissions in the flue gas for RDF combustion.

Feeding Air flow Bed FB. Gas Gas conc.”
rate rate temp. temp. temp.
(kg/hr) (CMH) ©C) °C) °C) 0x(%) COA%) | CO(ppm) | NOx(ppm) | SO,(ppm)
300 789 914 170 16.6 38 1.5 210.6 ND'
20 350 806 868 199 15.8 4.5 1.0 199.8 ND
400 763 860 196 16.7 3.7 9.5 249.5 0.5
320 869 976 221 15.0 5.2 32 180.0 1.0
24 370 818 1023 207 15.1 5.1 14.2 195.0 04
420 838 943 210 17.5 3.0 0.6 274.8 ND
320 900 1038 203 13.3 6.8 764.0 98.0 ND
30 380 923 1071 216 134 6.7 539 131.1 ND
450 985 1129 223 14.4 5.7 9.0 152.5 ND
* o freeboard, ** 1 O, 12% 715, T : not detected
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Table 7. Properties of the RDF.

Ty :r:rr‘ﬁ&m‘;;mu;‘f;,i

= 1

28 43,

RDF & # 4% RDF(15mm) | Fluff RDF
& F B (%) 19.2 6.1
4 7t E (%) 57.5 68.5
& 3 # (%) 233 25.4
7 92 g FH(Kcal/kg) 4,212 4,836

i 36.44 ppmoE UER} 7)5X]2) 50 ppmoﬂl: %)

2] 2E Aoz A 28y RDFE
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Table 6. Concentrations of emissions in the flue gas for RDF combustion.

g5 WE887E @9 12} 24} Hd

o ] 100(12)° mg/Sm? 143.60 118.00 130.80
HCl 50(12) ppm 39.21 33.66 36.44
SOx 300(12) ppm 5.94 6.97 6.46
NOx ) 200(12) ppm 113.80 132.60 123.20
Co 600(12) ppm 55.30 33.80 44.55

* 2 AeEE 71F (%), ** : Not detected.
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Table 8. RDF E£HFoll W2 w7t 55
WtiE e 0%
RDFE# 2(%) CO(ppm) NO(ppm) SO5(ppm) HCl(ppm)
Fluff RDF(*3 2 %) 7.1~14.7(10.2) 0~213(55) 70~99(79) 12-36(23) 10-17012)
43 RDF(ET%) 7.9~13.6(10.3) 0~143(42) _ _ 172800
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Talbe 10. RDF /o] W& w7l 5%
o< e
U 04(%) COlppm) NO(ppm) SO,(ppm)
RDF &%
Fluff RDF(H%h) 8.2~11.4(10.3) 1~51(14) 55~101(83) 0(0)
A% RDR(HETZ) 8.1~12.0(10.0) 3~158(60) 67~130(87) 1~61(23)
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