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Study on the Calciunr based Sorbent for Removal Fluorine During Coal combustion
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Thermal Engineering , Zhejiang University , Hangzhou 310027, China)

Abstract :In the paper, the reaction of CaO HF and fluorine re moval mechanics at high te mperature by blending calcium-based sor
bents with coal during coal combustion were discussed, and test results about fluorine retention during coal combustion in fluidized bed
and chaim grate furnace were reported. The results identified that lime and calcium-based sorbets developed can restrain the e mission
of fluorine during coal combustion. The efficiency of fluorine re moval can reach 66.7 % ~ 70.0 % at Ca/ F 60 ~ 70 by blending lime
with coal in fluidized bed combustion, and the efficiency of fluorine re moval are between 57.32 % and 75.19 % by blending calcium-
based sorbets with coal in chaim grate furnace combustion. Blending CaO or lime with coal during coal combustion can re move SO, and
HF simultaneously .

Key words :fluorine ; coal combustion ; calcium- based sorbents ; combustion fluorine retention ; fluidized bed ; chair grate furnace
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1
Table 1 ~ Proximate and ultimate analysis of coal samples
Proximate analysis/ % Ulti mate analysis/ % Fluorine
Sample
M,y Ay Vaat FCy Caar Hgar Ouar Naat Saar /pgeg!
1.00 21 .44 6.93 72 .30 93 .51 2.78 1.67 1.31 0.73 173 .3
7 .47 22 .04 60.13 28 .76 82 .34 5.57 2.29 9.36 1.46 150 .4
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Fig.1  The experimental system of 0.5t/ h chaim grate furnace
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Table 2 The standard Gibbs energy and equilibrium constant
’ of combustion fluorine retention reaction at different te mperature
o = (F - Fy)/F x100% (1)
T/ K A,G%( T)/kJ* mol~! K°(' T)
s = (S - S3)/S x100% (2) 973 - 171 .01 1 .52%10°
1073 - 158 .43 5.19x10’
. oy -
“TF 1B (%) i F By 1173 - 146.09 3.21 %108
1273 - 133 .88 3.13x10°
3 1373 - 121 .91 4.35x10*
(mgem™ ") ;S A . p
S 4.35x107~1.52x10" kJ* mol ,
2
-3 s ( ) )
(mg*m™7) .
s CaO
2
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CaO(s) + 2HF(g) = CaFy(s) + H,O(g) (3)
CaO (3) ’
CaCO; — CaO + CO, (4)
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Ca( OH), —» CaO + H,0 (5)
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CaF,-CaO.CaF,-CaO Al, O; . CaF,- s 57.32%~75.19 %, 70 %,
CaOSiO, R 1300 ~ 1400 C 31.40 % ~41.90 %, 36 %,
[2-31 . ) . 2 , CaF,
, CaS O, , ; CaF, 76 ,
(o1, CaS O, ( 136) ,
2.3 CaO CaS Oy .
$150mm x 1000 mm 3
1198 K , Table 3  Test parameters and results of fluorine retention in
chaimr grate furnace combustion
a=1.45 s .
/teh! / C ! % ! %
’ 2. 1 0.45 1208 68 .87 35.53
2 0.45 1214 74 .80 35.26
3 0.41 1192 75 .19 31 .40
10 F 4 0.41 1140 71 .10 41 .90
/°/° 5 0.42 1227 57.32 33 .42
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Fig.2 The experimental results of fluorine re moval in fluidized bed Ca/ F=60~70 s 66.7 % ~70.0 % ;
combustion of coal using lime at different Ca/ S and particle size
’ : (3) s
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