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Preparation and characterization of SRF(Solid Refuse Fuel)
using heavy oil fly ash
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ABSTRACT: In this study, the characteristics of the SRF (Solid Refuse Fuel) prepared by blending each of the additives
(citrus peel, waste wood, coal) in the heavy oil fly ash, evaluating the heavy oil fly ash recyclability. Recycling SRFs
were fabricated by pellet extruding method after blending the heavy oil fly ash and additives based on 30% moisture
content. As a result, the formability of the SRFs was excellent under condition of blending heavy oil fly ash with coal
or citrus peel and the highest calorific value was 4,274 kcal/kg at heavy oil fly ash mixed with coal. Therefore, the
formability and calorific value were improved when the heavy oil fly ash was mixed with coal(20 wt%) at 30% moisture
content. From these results, the applicability of SRFs with additives was confirmed by using the heavy oil fly ash from
J thermal power plant.
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Fig. 1. Picture of the heavy oil fly ash and additive materials.



gz Az Y EY 85

iy

9 2 94

2133 (b)Zr 3
Az el A3& rmll% o|-gsle] B 9 &3t
5Tk T3] 1¥AR Az 3‘%%
20, 25, 30, 35%= A3t Ay 7HsAS
Aom, HA Ay 2712 30% 71522 51 Table 1
3 o] FR3 ol HIHA 2 E& EF3t 1?‘%103

2E A=z39ch

o E

rulo il

2.3 AzE 1¥AR E4 24
1A Az A 5o V| 2EAS Lotz
fr7l=el 23 e, A4S, 3 52 B4
3t7] 913 FHEA7I(LECO Proximate Analyser :
TGA-601)E AH83FoH, U4(C, H, N, S, 0)2] 3
o

i
1
flo
(o
B
M
1

7|(CE Instrument : Flash EA1112)

F2Y(XRF-1600 : Shimadzu)<-
AR - A EAE AP 28 wE
% 22 28)(Calorimeter : LECO AC-300)2 o] &3}
of IS SASAH AxE 1PA5] EFHE
L dolrr] 9] GEAQI 5T EA(TGA,
thermogravimetric) 3} V]2-FAME BH(DSC, differental
scanning calorimetry)2 FY3FATE FEA7|(TA
instruments : SDT Q600)E ©]-83}%3.0.H, 204
800C7HA] 5 &EEE 5 Cminl 2 $23l] =74

sk

Table 1. Experimental Conditions for fabrication of SRFs
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Analyzed Item Ash SRF Ash+Citrus peel SRF Ash+Waste wood SRF Ash+Coal SRF
Ash (g) 200 200 200 200
Water (g) 85.71 N/A 107.15 107.15
Additive material (g) N/A 146.34(71% Moisture content) 50 50
Moisture content (%) 30
Table 2. Proximate Analysis Results of Raw Materials
Ash Citrus peel Waste wood Coal
Analyzed Item - : : : -
After drying Before drying After drying After drying After drying
Moisture(%o) 0.00 71.10 1.94 5.95 0.00
Volatility(%) 29.10 N/A 75.26 74.45 34.21
Ash(%) 37.11 N/A 2.25 1.49 8.07
Fixed carbon(%) 34.04 NA 20.55 18.10 57.72
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Table 3. The Element Analysis Results of Raw Materials on Dry Basis

Analyzed ltem Ash(Dried) Citrus peel(Dried) Waste wood Coal
C(%) 39.79 44.09 44.57 66.60
H(%) 0.50 5.72 6.16 4.10
O(%) 16.34 44.54 35.40 13.10
N(%) 1.49 0.61 5.34 1.50
S(%) 9.17 N/A N/A N/A
Table 4. XRF Analysis of Raw Materials
Analyzed Item Ash Citrus peel Waste wood Coal
CaO(wt%) 1.28 50.47 30.16 41.91
KoO(wt%) N/A 39.93 14.67 N/A
SO3(Wt%) 54.27 4.01 4.81 11.33
SiOx(Wt%o) 3.51 N/A 14.36 14.31
ALO3(Wt%) 2.63 N/A 4.01 6.84
P,05(Wt%) N/A 3.45 2.80 N/A
Fe,O3(wt%o) 5.43 N/A 2.07 23.00
Cl(wt%) N/A 2.14 27.11 N/A
MgO(Wt%) 21.52 N/A N/A NA
V20s(Wt%) 5.18 N/A N/A N/A
NiO(Wt%) 241 N/A N/A N/A
MnO(Wt%) 1.63 N/A N/A N/A
Na,O(wt%) 1.06 N/A N/A N/A
Table 5. Heating Value of Raw Materials
Analyzed Item Ash(Dried) Citrus peel(Dried) Waste wood Coal
Calorific value(kcal/kg) 3,563 4,309 4,337 6,634
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Table 6. Proximate Analysis of Prepared SRFs
Sample a b © d
Analyzed Item Ash SRF Ash+Citrus peel SRF  Ash+Waste wood SRF Ash+Coal SRF
Moisture(%) 2.98 0.60 0.00 0.00
Volatility(%o) 29.57 37.65 38.94 29.61
Ash(%) 30.10 30.64 30.83 31.11
Fixed carbon(%) 37.35 31.21 30.30 39.59
Table 7. Element Analysis of Prepared SRFs
Sample a b © d
Analyzed Item Ash SRF Ash+Citrus peel SRF  Ash+Waste wood SRF Ash+Coal SRF
C(%) 41.62 41.03 39.76 48.03
H(%) 1.04 1.63 1.37 1.42
O(%) 17.62 21.20 23.76 17.16
N(%) 1.84 1.38 1.45 1.15
S(%) 8.53 7.29 8.40 7.00
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Table 8. Chemical Composition of Prepared SRFs
Sample a b c d
Analyzed Item Ash SRF Ash+Citrus peel SRF Ash+Waste wood SRF Ash+Coal SRF
CaO(Wt%) 1.44 1.68 1.40 121
MgO(wt%) 22.16 22.37 23.33 21.84
KoO(wt%) 0.18 0.65 0.22 N/A
SO3(Wt%) 52.08 48.18 48.57 46.51
SiOx(wt%o) 2.90 3.87 3.78 1.41
ALO3;(Wt%) 1.93 2.52 2.44 0.69
P,0s(wt%) 1.01 0.79 0.63 N/A
Fe,O3(wt%) 6.70 7.35 7.38 12.01
Cl(Wt%) N/A N/A N/A N/A
V>05(wt%) 5.64 5.45 5.26 4.54
NiO(wt%) 3.26 3.81 3.54 8.61
MnO(wt%) 1.65 2.01 1.91 2.32
Na,O(Wi%) 0.79 0.97 1.23 N/A
Table 9. Heating Value of Prepared SRFs
Sample a b © d
Analyzed Item Ash SRF Ash+Citrus peel SRF  Ash+Waste wood SRF Ash+Coal SRF
Calorific value(kcal/kg) 3,608 3,419 3,547 4,274
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Fig. 3. TGA/DTG/DSC analysis of prepared SRFs.
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