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Coal Combustion and Pollution Control in Fluidized Bed.

Banyaad Reungnoppadol
Kesuda Chinmethepitak
Somsak Damronglerd
Wirat Sakornwimol
Sombat Nitithimaneerat

Abstract
A problem of using coal as solid fuel is the emission of SO,. This gas has
a bad smell and causes air polluted. A method to control the quantity of SO, in stack
gas is mixing a suitable amount of limestone or dolomite with coal and burn in a

fluidezed bed furnace.

In the experiment, coal had the average diameter of 1.54 mm. and dolomite
of 0.56 mm. The mixing ratios of Ca/S wee 3.8, 5.9 and 8.8. Feed rates of mixture
were 9.75, 14.00 and 16.50 kg/hr. Air velocity was raised from 1.3 to 2.5 times of
minimum velocity of fluidization (or 54.0 to 85.8 m3/hr). The results were

1. The combustion of coal was more efficienty when the feed rate of mixture
increeased but the amount of SO, in the stack was deduced.

2. When the Ca/S ratio was less than 5.9, the slag always remained in the
bed. This slag would disappear at the Ca/S ratio higher than 5.9 eventhough,
the bed temperature was raised higher than 1000°C.

The optimum conditions of this furnace are

-feed rate of mixture
- Ca/S ratio
air velocity

at this condition, it will have the quantity 'of SO, in flue gas approximately 70 ppm

by volume.

about 1,400 kg/hr
about 8.8
at 2.5 V¢
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Limestone  CaCO,(s)
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Dry Basis

Proximate Analysis (Wt%) Ultimate Analysis (Wt%)

Moisture 16.60 Moisture 16.60

Ash 6.60 Ash 16.60

Volatile Matter 39.10 Carbon 50.94

Fixed Carbon 27.70 Hydrogen 3.53
Sulfur 1.68
Nitrogen 0.89
Oxygen 9.76

Total 100.00 Total 100.00

Heating Value of Coal = 4,518 cal/gm.

a597 2 wansianzviuslalala

Dry Basis
Ultimate Analysis (Wt%)
Moisture 0.56
Calcium 15.64
Magnesium 5.53
Carbon 7.46

Heating Value of Dolomite =

18 cal/gm.
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AN 3 MINITWYDIVWIADIUAR LA dolomite

Type Size Distrigution
Mesh No. Size (um.) %
+10 + 2,000 0.69
-10 - +12 -2,000 — +1,700 1.68
COAL -12 - +14 -1,000 - +1,190 61.23
-14 — +16 —= 1,190 — + 1,000 31.02
—-16 - 1,000 5.38
+16 + 1,000 6.82
-16 - +20 +1,000 — + 850 10.51
-20 - +30 -850 — + 600 22.51
DOLOMITE -30 —+35 —-600 — + 500 16.34
=38 = &40 —500 — +425 16.79
—40 —.+ 50 —425 — +300 13.22
-50 - +70 =300 - +212 7.25
-70 -212 6.94

Note : Standard Sieve ASTM E-11
tiw.ﬁuﬁtﬁ'mhuquli'nmﬂaumﬁ'u. ﬁp 1.5830 uy.
(]

aumuuiulamady, P, 0.0348 nfu/9u.’
TnTalwiiidudmguinanTamady, 5%0.5571 Ny,
A uiuTasade, Py 0.0669 n¥u/gu.

n':'nut's'“m"'lqm mnlgﬁ'lnmfuu avauAuusuiu e lalun

ﬁdolomite 30% = 47 wAT/uMN
7l dolomite 40% = 36 WAT/UAF
#i dolomite 50% = 30 WAT/UM
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Feed Rate | % Dolomite Velocity Flue Gas (Vol.%)

(kg/hr) (Wt%) of Air co, | CO 0, NO, | SO, N,
14.00 0 2.2V ¢ 10.569| 0.355 | 9.795( 0.125 | 0.114 | 79.042
14.00 30 1.3V .4 11.070| 2.270 | 12.100| 0.820 | 0.050 | 73.690
14.00 30 1.5V,.¢ 10.950| 1.200 | 13.000| 0.170 | 0.020 | 74.660
14.00 40 2.2V ¢ 6.946| 5.206 | 10.273| 0.604 | 0.032 | 76.939
14.00 50 2.2V, ¢ 10.990| 1.411 | 6.461| 0.375 | 0.023 | 80.740

Feed Rate |% dolomite| Velocity Used Used Overflow & Elutriated &
(kg/hr) (Wt%) of Air Coal Dolomite | Refuse FlyAsh
(gm.) gm.| % gm. %

14.00 0 2.2V, ¢ 20,500 » 1,000 4.9]2,200| 10.7
14.00 30 1.3V ¢ 14,047 6,020 2,950( 14.7 {2,660 | 13.2
14.00 30 1.5V ¢ 14.370 6,160 2,280( 11.1]2,770] 13.5
14.00 40 2.2V ¢ 20,300 13,500 4,080| 12.1(5,050| 14.9
14.00 50 2.2V ¢ 19,660 19660 6,250| 15.9(8,900| 22.6

Feed Rate % Dolomite Velocity S T o L)

(kg/hr) (Wt%) of Air Overflow & Elutriated & Bed

Refuse Fly Ash Temp °C
14.00 0 2.2V ¢ 35.65 58.15 1106
14.00 30 L3N 17.20 24.84 970
14.00 30 1.3V ¢ 21.26 26.83 1060

14.00 40 2.2V, 5.51 17.27 1054
14.00 50 2.2V ¢ 7.87 11.35 1020
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Feed Rate| % Dolomite| Velocity Flue Gas (Vol.%)

(kg/hr) (Wt%) of Air Co, CcO 0, NO, SO, N,
14.00 50 1.6V | 12.870| 1.800 | 6.300 | 0.440 | 0.006 | 78.584
14.00 50 2.2V ¢ | 10.990| 1.411 | 6.461 | 0.375 | 0.023 | 80.740
14.00 50 2.5V ¢ 8.210| 0.950 | 13.526 | 0.412 | 0.007 | 76.895

v . . Used Overflow & | Elutriated &
eed Rate | % Idolomltc Veloqty Coal Used_ Refusé FlyAsh

(kg/hr) (Wt%) of Air Dolomite

(gm.) gm. | % gm. | %
14.00 50 1.6V ¢ 13,180 13,180 5,175/ 19.6 | 4,475| 17.0
14.00 50 2.2V ¢ 19,660 19,660 |6,250( 15.9 | 8,900 22.6
14.00 50 2.5V ¢ 14,280 15,280 |4,750| 15.5 | 7,400| 24.2
Carbon Content W
Feed Rate % Dolomite Velocity il (Wil
(kg/hr) (Wt%) of Air Overflow & | Elutriated & Bed
Refuse Fly Ash Temp °C
14.00 50 1.6V ¢ 9.14 11.71 890
14.00 50 2.2V ¢ 7.87 11.35 1020
14.00 50 2.5V ¢ 8.53 10.39 947
4
M3 WN 6
Feed Rate | % Dolomite| Velocity Flue Gas  (Vol.%)
(kg/hr) (Wt%) of Air CO, CcO 0y NO, SO, N,

9.75 50 2.5V ¢ 5.712 | 0.108 | 15.794| 0.446 | 0.029 | 79.911

14.00 50 2.5V, ¢ 8.210 | 0.950 | 13.526 | 0.412| 0.007 | 76.895

16.50 50 25V, 8.985| 1.996 | 13.266 | 0.626| 0.007 | 75.120
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Used i
Feed Rate | % dolomite | Velocity Coal Used Ol::;flow & Ehgln;te;l &
(kg/hr) (Wt%) of Air Dolomite o i
(gm.) gm. | % gm. | %
9.75 50 2.5V 17,230 17,230 |5,540| 16.1 | 8,150| 23.6
14.00 50 2.5V ¢ 15,280 15,280 [4,750| 15.5 7,400| 24.2
16.50 50 2.5me 19,250 19,250 14,980| 12.9 9,280| 24.1
Carbon Content (Wt%)
Feed Rate % Dolomite i
h 0 Velocx'ty Overflow & | Elutriated & | Overbed
(kg/hr) (Wt%) of Air
Refuse Fly Ash Temp °C
9.75 50 2.5V 7.08 8.37 894
14.00 50 28V ¢ 8.53 10.39 947
16.50 50 2.5V, ¢ o P | 10.52 996
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