24 2 Vol. 24, No. 2
2004 3 ACTA SCIENTIAE CIRQUMSTANTIAE Mar. , 2004

1 025322468(2004) 0220210205 :TQ534. 9, X701. 7 TA

W% E? FFEE, £ 2 A2 o :

230026; 2. s 232001; 3. s 550002)

Study on the effect of kaolin on the emission of trace elements during

staged2combustion of coal
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Abstract: This paper repats the effects of kaolin addition on concentrations and distribution of 18 trace elements (Hg, As, Cd, Pb, Zn, Sb,
Sn, Ba, Co, Be, G, Ni, Mo, TI, V, U, Mn, Th) in the fatty coal and anthracite and therr burnt products based on a wal combustion ex2
periment in ondimersional coalfired furnace. The Coeflicients of adsaptions of each trace element on kaolin during ai2staged combustion
were calculated. The results showed that kaolin had a different adsorptive capacty to different trace elements, especially for those with medium
and low volatile trace elements. Experimental results indicated that adsorptive capacity was related to the types of coal, trace element, combug
tion temperature, the content of carbon in fly ashes, and anthracite combustion & better than fatty coal conbustion.
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Table 1 Industrial and elemental analysis on coal samples
P% PY% P% P% P% P% P% P% P%
RQ1 1. 56 30. % 30.46 37.02 85. 40 5.00 1.2 1. 40 4.72
RQ2 2.22 31. 56 16.50 49.72 86. 70 3.92 3.4 1. 40 2.32
a. ; b, ;C . RQ21: ; RQ2:
2
Table 2 The composition and structural characterstics of kaolin
2 -1 -1 - 10
SOP% ALOP% F0P% BET P(m*#g ') P(ml#g ') P(10" “ m)
33,68 3. 6l 1. 36 20. 8648 0.0221 42.7871
ASAP2000
112
" 315m, 1193 m, 6 01175 m.
, 6 kW.
2 . 2 3
3 0113, 0146, 0179 m.
113
74 Im , , (
2% ). ,
-1
A 1120, 4kgth . 20% ,
s 1~ 5 1200 ¢ , 1000 ¢ ;
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, . Cd, Cr, Pb,Mn, Mo, Ni, Be, Th, U, V, Zn, Ba, Co, Sb, Sn, Tl
ICP2MS ,As, Hg QPAS. C52001 ( ,
).
2
211
3. ,
(1) Pb, Sb, 7Zn, Ba, Be, Co, Cr,Ni, U, V, Mn, Th ; (2) Hg, As, Cd, Sn,
Mo , ;(3) Tl
3

Table 3 The concentrations of trace elements in fatty coal, anthracite, fly ashes, bottom ashes and the coefficient of absorption by kaoln

. P(Lgtg ') P(Lgtg ) P%
P(Lgtg 1)
RQ1 RQ@2 FAl FA2 FA3 FA4 BAI BA2 BA3 BA4  al a2 a3 a4
Hg 0.387 062 038 0.3 0.5 024 001 <00l 0.18 00 -56 0 =-255-55

As 17.96  6.26 19.07 14.78 5.4 434 7.19 603 3.78 4.16 - 143 - 1.3 - 10.7 1.2
Cd 021 016 0.41 0.% 0.16 0.77 0.17 034 0.20 0.43 43.0 162 228.8 28.8
Pb 2.4 11.9 39.2 722 7.4 5.5 2.4 4.8 17.5 57.1 84.6 20 282.5  66.6
Sb 087 075 2.40 3.9 00 1.28 1.79 141 0.08 0.8 476 - 87 9.1 20
Sn 334 328 13.0 572 4.9 2.0 268 395 3.15 1.47 -1308 7.6 129.7 -10.2
Zn 3.4 340 300 373 25.5 253 298 55.0 47.5 78.7 131.1 - 145.5 401.5 18.4
Ba 5.4 35.0 112 102 22.9 313 111 7.9 59.0 63.7 - 106 - 11.7 497.3 2.7

Be 2.26 L66 3.39 3.17 0.9 1.93 3.48 264 2.02 2.4 - 58 -74 354 4.6
Co 1.3 1.6 16.6 17.8 5.5 15.9 4.6 2.6 13.6 19.8 6.4 - 35 53.8 10.7
G 30.0 40.5 47.0 52.8 208 5.1 4.9 3.9 48.3 722 11.6 - 6.7 5.8 11.8
Mo 3.6 1.9 8.41 6.72 1.00 2.80 3.54 233 2.10 3.30 - 282 - 6.7 5.8 12.6
Ni 21. 1 19.6 40.8 43.0 10. 1 31.1 2.3 3.1 24.2 339 6.3 3.6 4.3 9.9
Tl .22 006 0.55 0.4 0.03 0.07 0.42 034 0.08 0.9 -0.5 - 13 40.0 3.3
U 309 278 10.5 7.05 1.52  3.52 6.65 499 3.36 4.6l - 67.0 - 107 43.1 9
\Y% 81.0 8.8 124 12 49.5 112 118 9%. 0 109 153 - 1.5 - 54 41.4 9.8
Mn 315 113 477 607 40.0 158 454 348 114 140 248 - 6.7 6.6 4.6
Th 1.4 761 18.6 17.9 4.0 10. 5 19.0 15.9 11.1 146 - 3.7 - 5.4 51 9.2
0 1) 1200e ;2) FA1 ;3) FA2 ;4) FA3
;5) FA4 ;6) BAI ;7) BA2 ;8) BA3
;9) BA4 ;al ;a2 ;a3
;a4
:(1) Hg, As, Sb , ;(2)
Cr, Pb, M, Ni, Be, Th, U, V, Zn, Ba, Mo, Co, Tl , :(3)
Sn , ;(4) d s
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U1 y=o016( )+ 012( )+ 012(
), , 3.
21211 (1) Cd, Pb, Ni
) Cd, Pb, Ni
Pb , Cd,Ni. (2) Hg, As, Ba, Be, Mo, T, U, V, Th
, 9 .(3) Sb, Zn,
Co, Cr, Mn , ,
Sb, Go, Cr, Mn . Sb , Mn,Cr Co. (4) Sn
Sn
(1) Cd, Cr, Pb, Mn, Mo, Ni, Be, Th, U, V, Zn, Ba, Co, T, Sb ,
15 Ba )
Zn, Pb, Cd, Sb, Ni, Mo, Mn, Co, Cr, Th, U, V, Tl  Be. (2) Hg ,
Hg .(3) As ,
, As .(4) Sn
) ) Sn
> , Pb, Cd, Sb, Cr
) 2 )
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, , Pb, Cd
, Pb, Cd ,
, SiO,  ALO;s ( 2), SiO, ALO; Pb,Cd
: Pb, Cd e
21212 3 , Hg
, . , SiO,  ALO; (7114%)
SiO,  ALO;s (7419%) Ca0 (3155%)
CaO (2163% ) CaO , , Ca0
4 , , Pb, Cd, Sb )
Mn, Ni, &r Co ; Hg, As, Zn,Sn,Ba  Be,Mo, T, V, U,

Cd, Pb, Zn, Sb, Sn, Ba
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(o, Be, Cr, Ni, Mo, T1,

4 5
Table 4 The relationship among absorptive capacty, volatility V, U, Mn, Th;
and melting point of trace elements Hg, As
(2]
Pe P% P%
Hg 357 - 516 - 3110 ’
As 603 - 1516 - 9.5
Cd 767 9.2 257. 6
Pb 1750 1046 309. 1 [4.5.10]
Zn 207 - 14.4 419.9 3
Sb 1587 38.9 19. 1
Sn 2603 - 123.2 119.5 (1)
Ba 1898 - 2.3 500. 0
Co 1928 2.9 64.5 Cd, Pb, Ni, Sb, Co, Cr,
. e .. v,
Ni 2014 9.9 74.2 MO,Ni, Be, Th, U, V, Zn, Ba, Co, Tl,
v o we L
O B As, 7n, Sn, Ba, Be, Mo, T, V, U, Th
U 4134 - 7.7 52.1 Hg, As
Mn 2062 18. 1 67.2 ) (2)
Th 4788 - 9.1 60. 2
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