OllLAXIZS!, M19™ HM2%(2010)
Journal of Energy Engineering, Vol. 19, No. 2, pp. 136~142 (2010)

QU H[AlOf LHE Q) MEF 259 HASY Hlw FI}

Combustion characteristics of two imported Indonesia coals
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Abstract— Combustion reactivity and thermal behavior of two imported coals used as a pulverized fuel of
commercially thermal power plant were investigated by thermogravimetric analysis (TGA) and large scale test
furnace of 200 kg/hr. TGA results showed that combustion efficiency of high moisture coal has lower than
reference coal due to the slow combustion completion rate although it has the low ignition temperature, and
activation energies of high moisture coal with 79 kJ/mol for overall combustion was higher than reference coal
of 53 kJ/mol. Test furnace results ascertained that flame of black band of high moisture coal during the
combustion in boiler broke out compared to reference coal and then it becomes to unburned carbon due to
the less reactivity and combustion rate. But, Blending combustion of high moisture coal with design coal of
high sulfur are available because sulfur content of high moisture coal was too low to generate the low SOx
content in flue gas from boiler during the combustion. The ash analysis results show that it was not expected
to be associated with slagging and fouling in pulverized coal fired systems due to the low alkali metal content
of Na20 and K,O compared to bituminous coal.
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Table 1. Proximate and ultimate analysis of samples.

Proximate Analysis Ultimate
Total Heat Value Yy Analysis
Coal Moisture (DB, Inh Volatil
keal/kg) | Imherent ) Volatile | p Ash C H 0 N s Ash
Moisture matter
High moist | 4. |, 6,460 2263 | 3958 | 3467 3.12 67.01 520 | 2313 | 080 | 0.12 | 3.74
bituminous
Reference | 18.57 6,430 1574 | 3542 | 41.06 778 67.03 525 | 1654 | 1.53 | 043 | 9.22
. Ash Fusion Temperature
Coal Ash Analysis (C, Oxidation Ambient)
ALO; | SiO, | Fe05 | CaO | MgO | SOs | NaO | KO | TiO, | IDT ST HT FT
High moist | ) o) | 1012 | 3027 | 2106 | 701 | 586 | 057 | 069 | 046 | 1130 | 1274 | 1374 | 1497
bituminous
Reference | 22.12 | 50.93 | 885 | 354 | 152 | ND | 1.19 | 249 | 145 1270 | 1370 | 1,495
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Table 2. Test conditions of combustion furnaces.
. . Fineness
Coal Feeding Rate(kg/hr) Excess O, in Flue Gas (W% of 75 um under size)
High moist bituminous 200 3.0 74
Reference 246 3.0 77
[ Water Goclr 100 -~ 20
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Fig. 1. Diagram of test furnace of 200 kg/hr.
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Mass percentage(wt.%)

600

Temperature(°C)

Fig. 3. TGA result of high moisture coal.

coal jet

Fig. 4. Flame of high moisture coal.

Fig. 5. Flame of reference coal.

Table 3. Kinetic parameters of combustion of samples.

Fig. 6. Flame of mituminous coal.

Kinetic Parameter

Coal
ActivationEnergy(kJ/mol) Ko(1/s) R
High moist bituminous 79 278.538 0.980
Reference 53 681.235 0.997
Table 4. Test results of samples at test furnace of 200 kg/hr.
Coal UC(wi%) Emission(ppm, O» 6% base)
SOx NOx
High moist bituminous 2.25 75 147
Reference 1.79 233 182
T AR 3 3R R IR o] itk dohe & daAHe AiEer A FAE= A
APe B ©EE AP vlws) Bu vlme o= SHEch e A% A8E T 9Ee 7
of Bl YriHo® BYS} oUATE w2 AeEE 5 She] deFol 10~15% Hfoll = vlarghe] H]
O] 7g-¢- Fig. 49} o] W} oh¢d Atoof] Hekefx} 3 So} 2l el Wl ARtayr) 42 o]f= Fig.
7F SAFEAL e FEi7T coal jet FE|R WA 5, 60 BlslA] WA f5lo] FEEE = YR Sk
so] PRI ol AFEA Aol A Liehyt UﬂﬂJ‘—E— Wojam girt,
s ﬂ*éﬁ}oﬂﬁﬂ Zpolof whe} IrgEeke] A5 Taghe] SRS AHHH Rl ekl Hlsf At
P o2 HIE ot 7)o FEEe] °EV\7P Al X—*.ELE S APk 9 ARy kb dRE Kol
23] AojuR|et Fi7} ot wRe Fejo) siel e 3 9lek ol Ao} ZEte] HlsIME ArjHo

Ol{X|Z3= AM19¥ 2% 2010



QYA WG 59 Mgk 2%

1o
re
B
i
oX,
o)
k(
o,
N

141

Fig. 7. Slagging of high moisture coal Fig. 8. Slagging of reference coal(after Fig 9. Fouling of high moisture coal(after

(after combustion of 16 hr).

combustion of 16 hr).

combustion of 16 hr).

SRR

Fig. 10. Fouling of reference coal(after Fig. 11. Slagging of bituminous coal(after Fig. 12. Fouling of bituminous coal(after

combustion of 16 hr).
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