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Abstract — In this study, co-combustion characteristics of Chinese bituminous coal and North Korean anthracite were
investigated using a 2 MWe scale circulating fluidized bed power plant. At first, the combustion efficiency of bituminous
coal of China and Australia as a function of excess air ratio and temperature were observed. The results showed that the
combustion efficiency was influenced by particle size and volatile content of coal, the combustion efficiency of Chinese
bituminous coal was over 99.5%. The unburned carbon particles from fly ash and bottom ash were a content 5~7% and
0.3%, respectively. The combustion efficiency with the mixture ratio 20% of bituminous coal and anthracite decreased over
5% because of the increase of entrained particles by a small average particle size of anthracite in the combustor. However,
the outlet concentration of SO, and NO, was not changed remarkably. The concentrations of the typical air pollutants such
as NO, and SO, were 200~250 ppm(O, 6%), 100~320 ppm(O, 6%) respectively. The outlet concentration of NO, was
decreased to 30~65% with NH; supplying rate of 2~13 I/min in SCR process. The SO, removal efficiency was up to 70%
by in-furnace desulfurization using limestone with Ca/S molar of approximately 6.5. With wet scrubbing using Mg(OH), as
absorbent, the SO, removal efficiency reached 100% under near pH 5.0 of scrubbing liquid.
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Table 1. Specification of CFBC

Section Component Size
Bed Area 0.8x24m
Freeboard 1.2x24m
Combustor Refractory Height 52m
Total Height 140 m
Circulating Height ~ 1.18 m
Type type
UL Diameter 1.75m
\ Cyclone . Gas In 1.3x0.48 m
Size
\ﬁﬂugeks Gas Out 0.70 m
N Solid Out 0.24m
e Diameter 024m
Loop seal .
+ASH Height 0.63 m

w7k A3 Al 8], i AjAE 0 R AR O] Qi) 3
T Holels SV 12 ton/hr® 2 MWe A3 AR &= 9l
7] 2 A AR X FEE= 5719 45 bar®] AL, Superheater
o] 2] F71& 5= 453 °cel] o] &tk Aaa7EA $H TR 2= o
u] ZFgatEeA AR SR Adeo] HeE €] (Bag
Filter), ©-2438](SCR), B3HH|(FGD)%} 3244-71315HE(VOC)
A 7/34] (Activated Carbon Column)7} QATY.

A/C Column® ATTE A&} #7]% 52 vlo] @ As E4A

7 Fa 6], 2NRs-Foll B COo= 431452718 (pores) Z) ) el 3k 57)318HE-S AASH] 9)E Holu)
< A3t A= AEE St R, SsRbgol tish THAS Table 1> AEe) AL 355 AAZ L A AlFS YR
A k= &77F et t}. dagE gE o] 0.8x2.4 mO]H, Freeboard= 1.2x2.4 m= EF3
HA), 37 17 | 25E vz 271R]9] 2015 F 14 molt ¥
3. AEHEX] 3 kY 7120)719] w28 AT oF 3.5%0] a1, FEl= Cap oIt
3-1. AEEK| 3-2. Alupd
B odto]] AREE -5E AR FATALE Fig 13} Ao Adged sl T Qs 27)S AiTol| FTFahdr dazy)
o) Metgg W A HAAE, F355 HYHAIAE], AA 249 G5 dEHE AAE olgsto] ERIsha, TE|HE A
Coal Limestone  Circolating Fluidized Bed Cyclone Bag Filter Selective Catalytic  Gas-Air Heat  Activated
Combustion Boiler Reduction hanger Carbon Tower
| |
9 H
- _ 1_
—‘ / 9
I\III.\IIIH.III\II:I\IIIIII — to Cm::mr sm‘:k
. g
Fuel Feeding Primary Bottom ST&G ; G-G Heat Flue Gas
System Air Ash F.D.Fan Exchanger ID.Fan Desulfurization
Fly Ash
P
l‘(? Flue Gas Diverging Point

Fig. 1. Schematic Diagram of CFBC R&D Facility on the Korea Institute of Energy Research.
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Table 2. Coal Properties

Properties Bituminous Anthracite of
Australia China North Korea
Carbon 71.6 77.3 70.55
Hydrogen 4.0 4.48 2.04
ifi?;ﬁ% , Nitrogen 1.78 0.94 0.69
Sulfur 0.35 0.17 0.25
Oxygen 13.17 10.96
Moisture 9.82 3.36 8.0
Ultimate Volatile 24.67 35.62 16.71
Analysis (%) F. Carbon 54.35 54.98 58.54
Ash 11.15 6.04 16.75
Heating value (kcal/kg) 6,730 6,970 5,760
Limestone CaO 55.2%
1.20
1.00 P

0.80
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Fig. 2. Particle Size Distribution of Coal.
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Table 3. Experimental Conditions

Variables Conditions
Operation Temperature (°C) 820~920
Excess Air Ratio (%) 10~30
Ca/S Molar Ratio (-) 0~10.0
Mixing ratio of Anthracite (%) 20
Static Bed Height (mmH,0) 950
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Fig. 3. Effect of Excess Air on Combustion Efficiency for 3 coals.
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