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Combustion Characteristics of Coal and Wood Biomass Co-Firing
on the Pulverized Coal Combustion Fumace

Sung-Chul Kim"", Hyun-Dong Lee®, Jae-Gwan Kim"

ABSTRACT

There are many researches in progress on co-firing of coal and biomass to reduce
carbon dioxide produced from the coal consumption. This study carried out 200 Kg/h
combustion test furnace by mixing coal with timber. Coal was mixed with domestic and
imported~wood around 10% to 20% based on input energy. For the mixed fuel,
combustion temperature, unburned carbon and the composition of flue gas were analyzed.
In addition, the tendency of slagging and fouling was examined using a probe.
According to the result of the experiment, combustion temperature was depended on the
kind of wood and mixing ratio. The unburned carbon loss was higher with increase of
wood biomass mixing ratio, as a result, the total heat loss of furnace was slightly
increased. The emission of NOx and SOx were decreased by 3~20% and 21~60%

respectively. There are no difference of slagging and fouling tendency between biomass
co-firing and coal burning only.
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Table 1 Proximate Analysis of coal and
biomass
Fuel Proximate Analysis(wt %) | Heating
type | Mois- [Volatile] Fixed value
e ture | Matter | Carbon Ash I(kcal/kg)
Imported | 5300 | 5398 | 737 | 037 | 5480
hmber.
Domestic | o753 | 5902 | 11.15 | 140 | 5640
timber
Coal 56 3220 | 5470 | 7.50 6,344
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Table 2 Ultimate Analysis of coal and

biomass

Fedltoe | € ] H] O ] N[ s
UELIYDE | (40196) [(wt 96)|(wt 96)|(wt %6)|(wt %)
Imported | o, 05 | 629 | 4142 | 070 | 0.019
tlmbe(

Domestic | o095 | 605 | 4161 | 068 | 0.014
timber

Coal 7375 | 437 | 1275 | 133 | 030
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Probe
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Table 3 Experimental conditions of coal
biomass co-firing

Fine-
Cgf)nlgixs.tion gype of ?e‘ﬁ Exaz;l;ass (r%eSSS Measure
ndition 10mAass Lm items
(kg/hr)| (%) under)
Coal Firing - 200
Biomass 10% 204 - Slagging
co-firing  |Imported . g‘o‘ lling
Bi 20% | timber - Temperature
co-gring 28 | 30 Qoo
Biomass 10% 204 75% | . Unburned
co-firing mestic Carbon
Biomass 20% | timber 207
co-firing
% Fuel feeding rate: coal firing calories base
(200kg/hr * 6,844kcal/kg=1,368 800kcal/hr)
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Fig. 5 Temperature profiles of B1(Middle) position
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Fig. 6 Temperature profiles of R2(Bottom)
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Fig. 7 Fouling histories of various co-firing
condition
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Fig. 8 Slagging histories of various co-firing
condition
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Table 4 Emission characteristics of
various co-firing conditions

Sulfur [Nitrogen|SOx [NOx|CO

Ccog*; tz;;ts;}ign Source |{Content| Content %}%‘
(w98} | (wi%) {(ppm, Oz 6%base)
Coal firing | - | 030 | 133 |128 269 |47 [173
e inelmporied 7 | 127 | 101|280 ) 0 161
e i TDE | o | 120 | 54 | 214 | 42 166
e | Domesti| 028 | 127 | 95 | 228 35 162
(WADCE?&@ Timber 024 | 120 |51 |219]34 154
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Table 5 Unburned Carbon formation of
various co-firing conditions

Combustion Sour Unburned Carbon
Condition ce (wt%)
Coal firing ~ 212
IB10
(10% co-firing) Imported 305
1B20 Timber
(20% co-firing) 400
DBI10
(10% co-firing) Domestic 330
DB20 Timber
(20% co—firing) 390
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