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Abstract

This study aimed at developing high-efficiency RDF(refuse derived fuels) fuel in order to use RDF energy rationally and to
recycle industrial product. As most studies in this area are concentrated in large combustion apparatuses such as kilns, but this
study was focused on the small-sized heating systems, applying them directly to grate type boiler which has a heating capacity
of 66~132 m?. The different kinds of fuel are experimented including RDF, Coke and Waste Tire. First, for this, we experimented
and analyzed RDF to see the change in its mass and heating value. Also, four kinds of exhaust gas are sampled by gas analyzer
including CO, CO,, NO and NO, at different temperature. As a result, the levels of CO concentration of RDF are higher than
these of coke and waste tire. But, the levels of NO, CO, and SO, concentration of RDF and coke were lower then the levels
when waste tire is burned. :
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Fig. 1. Schematic of grate-type small-size boiler.
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Table 1. Domestic RDF, coke and waste tire characteristics

fuel name RDF coke : waste tire
shape
size 100x120 mm 50~80 mm 20~40 mm
heating value (kcal/kg) 5,200 6,300 9,200
materials food waste coke waste tire
rmddle‘ size he.a ting small size heating .
use large size heating . . . cement kiln
. middle size heating
cement kiln

Table 2. Ultimate analysis of RDF, Coke and Waste Tire(wt%) Table 3. Analysis of inorganic materials for RDF bottom ashes

Element RDF Coke ‘Waste Tire Composition Ultimate Analysis wt%
Carbon 56.8 87.62 859 F 0.35
Hydrogen 8.38 247 8.0 Na,0 0.81
QOxygen 299 0.82 23 MgO 29.0
Sulfer 0 6.38 1.0 AlyO5 3.98
Nitrogen 0.54 1.51 04 Si0, 5.68
= - P,05 0.95
Z+1) RDF] A#£4& RDF AlZ3Aleit) 7] © 8 & gl SO, 1.91
Cl 0.79
K,O 125
S IAHT BoES 3ty YR 2 FElt =2 o Ca0 53.5
A8z vi=h. 409 RDFS) Fe= 37 15-100 mm o ool
203 -
Are] 488, AE T S7490] don MAA| MnO 0.0596
o wizt ¥ RDFE Ashs = ATk £ A7) Fe,0 1.22
A4 RDR= Fuit GEldloldile] £ 28y B oot
HE =2 A7)= 100120 mm, TEF 5,200 keal/kg®] Br 0.0016
RDFE ALE-RITH FA0] vZAdYe)| Algd mais= Rb,0 0.0048
- - - SrO 0.0259
= o] IaAAEE ALl (o] 3 =
G ZardRg Agsgon, el T, e

ZElolole] EFMAE Radial Tire?] EFE BEL
2MeAER 2 FL AEE A3 Table 2

= & 4% AL:d RDF ¥ 329 A8 gk 2o folM] AAMNFAL Aol AF 2 FIEE
*—1@% BoFET u}, 48 st

RDF @4A19) TG-S AW EHE 225~700°C8] &

3.2. TG/DSC 23} SN 57~70%2] FAZEFE JERAEH, o)A
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Fig. 2. TG/DSC thermograms for RDF Heating rate : 10°C/min.
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Fig. 3. CO concentration of RDF.
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Fig. 6. SO, concentration of RDE.
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