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Abstract - Spontaneous combustion propensity of various cods of carbonization grade as a pulverized fud
of cod fired power plant has been tested from an initid temperature of 25°C to 600°C by heated in an
oven with ar to andyze an sdf oxidation starting temperature. This tests produce a CPT(Cross Point
Temperaure), 1 T(Ignition temperature) and CPS(Cross Point Sope) by cdculated as the dope of time taken
a rapid exothermic oxidation reaction & CPT base. CPS show a carbonization rank dependence, whereby
wood pellet has the highest propensity to spontaneous combustion of 20.995°C/min. A subbituminous
KIDECO coa shows an CPS vdues of 15.370°C/min wheress it of pet coke of the highest carbonization
rank has 2.950°C/min. The naure of this trend is most likely a concentration of volatile maiter and oxygen
functional groups of cod surface that governs the available component for oxideation as wel as surface
area of fue char, and constant pressure molar hest.
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Fig. 1. Rea view of spontaneous combustion at (1)
coal stockpile, and (2) pulverizer of coal fired
power plant
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Fig. 2. Mechanism of spontaneous combustion
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Fig. 3. (1) Diagram, (2) real view of CPT tester, and (3) Pt mesh sample holder
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Fig. 4. (1) Diagram and (2) red view of coa stockpile
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Table 1. Proximate and ultimate analysis results of samples
HHV Proximate anays s(wt%o) Ultimate analys s(wt%)
Samples MJkg, NAR
(MJkg, NAR) |y FC Ash c H 0 N s
Petcoke 0.6 35.82 0.76 83.75 13.79 0.55 93.35 4.02 125 0.34 0.49
Kyung-dong 12.72 331 44.46 7.70 44,53 84.93 4.75 9.56 0.52 0.24
C&A 29.50 5.01 55.45 3277 6.77 78.57 5.07 15.2 0.99 0.16
KIDECO 18.68 29.68 32.28 30.37 7.67 72.24 5.07 21.49 0.86 0.35
Wood pellet 20.01 572 24.02 69.00 1.26 67.44 541 21.53 5.40 0.22

% NAR : Net As Received
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Fig. 5. (1) Carbonization rank, and (2) combustible matter ratio of various samples

Table 2. Spontaneous combustion index of solid fuels by Idemitsu laboratory

Rank SCP T180 SCl
A difficulty >115 <2
B usua 85-115 2-4
Cc caution 70-85 4-8
D danger 50-70 8-20
E sudden <50 >20

% SCP : Spontaneous combustion propensity
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Table 3. Spontaneous combustion rank of samples by proximate and ultimate analysis results of samples

Samples Odaf o/lC H/IC M HHV SCl Rank
Petcoke 0.6 1.25 0.013 0.043 0.76 35.82 0.0005 A
Kyungdong 9.56 0.113 0.056 331 12.72 0.0720 A
C&A 15.2 0.193 0.065 5.01 29.50 0.8553 A
KIDECO 21.49 0.297 0.070 29.68 18.68 8.1820 C
Wood pellet 21.53 0.319 0.080 572 20.01 2.2270 B
Table 4. CPT, IT, and CPS of samples
Samples CPT(C) IT(C) CPS(C/min) Rank
Petcoke 0.6 231.8 259.8 10.571
Kyungdong 260.6 286.9 12.420
C&A 225.8 253.9 12.516
KIDECO 236.1 284.3 15.370 Danger
Wood pellet 248.3 264.5 20.995 Sudden
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Fig. 6. CPT, IT, and CPS results of various samples
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Table 5. Heat transfer coefficients of samples
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Samples Diffusivity(mm?/s) Conductivity(W/m-K) Cp(Ja/K)
Petcoke 0.6 0.167 0.188 1.002
Kyung-dong 0.072 0.069 1121

C&A 0.076 0.070 1.188

KIDECO 0.084 0.138 1577

Wood pellet 0.098 0.173 2.255

Table 6. Surface area and pore properties of sample chars

Samples BET surface area[m?/g] Pore volume[cm®/g] Average pore diameter[nm]
Pet-coke 0.6 142 0.09 112
Kyung-dong 260 0.10 223

C&A 360 0.32 3.86

KIDECO 395 0.42 412
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