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Distribution and Enrichment of Trace Elements in Coal Combustion Products

from Southwestern Guizhou

WEI Xiao-fei'"?, ZHANG Guo-ping', LI Ling', XIANG Meng" *, CAI Yong-bing'" *

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract;: The main aim of this study was to research the distribution and enrichment of trace elements in the high arsenic coal and the
combustion products ( bottom ash, coarse fly ash, fine fly ash and flue gas) from southwestern Guizhou. The characteristics of
enrichment behavior, elements transformation mechanism during combustion were analyzed. The results indicated that arsenic and
1

antimony were the main toxic elements, their concentrations were (256 +195) pg-g™' and (26 +21) ug-g™"', respectively. The

elements were classified into four groups based on their enrichment behavior in combustion products: Class I , Enriched in the bottom
ash (Cr, W); Class Il , Equally distributed between bottom ash and fly ash ( Cu, Ba); Class I, Enriched in the fly ash (Mn,
Mo) ; Class IV, Enriched in the fine fly ash (As, Cd, Sb, Pb) strongly. The volatile of arsenic is stronger than that of antimony and
lead. Arsenic shows a strong enrichment in fine fly ash, while the distribution of antimony and lead shows a positive correlativity in
combustion products (R* =0.990 1, P <0.05). The lithophile elements are easy to accumulate in the bottom ash or become the matrix
of fly ash. On the other hand, the chalcophile elements adsorb in the surface of fine particles during combustion. Fine particles can
adsorb more gaseous elements because of high specific surface area.

Key words : southwestern of Guizhou; coal combustion; particulate matter; arsenic; antimony
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Fig. 1 Location map showing the mine sites

described in the study area
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Table 1 ~ Abundance of trace elements in coal of China and
southwestern of Guizhou/pg-g ™!
—  IRGi=2) Whe TR
i M = SD B0 il
Cr 69 ~409 167 +112 239 15.3
Mn 14 ~206 51 +47 29 27
Cu 14 ~236 95 +61 29.4 18.4
As 53 ~631 256 +195 224 3.8
Mo 20 ~324 106 =87 191 3. 11
Cd 0.54 ~7.08 2+1.44 0.94 0.3
Sh 1.9~83 26 +21 26. 1 2.27
Ba 45 ~ 162 90 +34 44.8 82
W 0.7 ~17 5.2+4.7 7.9 2
Pb 7.8 ~45 17 £9.7 15 15

)M = SD FrR UM + b2 n WEEREL

TR RO TT RS W) SR b AW BE L, T LA
e —E e B _E UL WA R RO ST R AR R 1
PERRIE (3R 3) . K5 RO LU (B, B W20 3
AT R R 2 AR K T RS R

P UAE B, RN IZ T 2B 5 45 k. A o oT
RIEMAB b i s AR AT LK oo R 40 4 2K
BT RKEER(Ce W), TR K EEKR
TRKESE; 12,355 HEA(Cu Fl Ba) , TR
TENE IR LR K F s SRR — 3, WA I 2
Ak S, KR E EH(Mn Fl Mo) , JTTRTENK K
MR SRR FEAE R RN AR s S EORLAE
WK E SRR, IV G & 7 (As,
Cd .Sb 1 Pb) , JEER ALK KA R R
WO How AR R R COUORLRE p s/ N T, X 5
Meji[m] \Querol[”] E R T4 RIAR—5L
ARG B L NSRS TR AR I
RS il A P T AR B RS U R AE B T b, B
ISR BEAR A DX, 28 RER 0 S TU R AR BE R B
ERAERPRORE b VF 2278 W9 K B R AT Hg  Se #
B %6 70 2R A5 W AR Y OT R AE AR TP ) A B R

18,19
g[ ]_

R2 WMETEERESURNEE pgg!
Table 2 Contents of trace elements in combustion products/pg-g ™"
5 Cr Mn Cu As Mo Cd Sh Ba w Pb
[ 93 861 108 112 425 671 2.80 83.4 149 40.7 46.1
HLK 407 315 120 1760 1223 16.1 1073 137 8.62 842
W/ 404 255 125 17 059 1706 37.7 4166 136 9.36 2403
A 0. 41 0.28 1.69 1.12 0. 88 0.27 1.80 0.37 0.36 1.31
*3 WETEERESMHNESEGH
Table 3 Ratio of trace elements between combustion products and raw coal
WH Cr Mn Cu As Mo cd Sh Ba W Pb
JER IR/ U 3.6 3.7 3.8 1.9 3.5 3.0 3.2 3.3 5.1 3.1
LR/ T 1.7 11 4.1 7.9 6.4 17 41 3.1 1.1 56
41K IR/ TR 1.7 8.8 4.3 76 8.9 40 160 3.0 1.2 160
i/ KL K 1.0 1.2 1.0 9.7 1.4 2.3 3.9 1.0 1.1 2.9
2.3 M SR TP TR K 6
SR ) (1) 7K VS A3 A 7K 1S A %o} 401 A 1) 2 2 _ iﬁi%ﬁ
YERIALHIASTR], K8 B B2 R o = A 4 e &+ soF B )
FLE PTG E 5 S5 0 I, SO 10 5 2 A O 2L 2. 4 =
~ L N ja— 5 40 - E
Tl RS A A, I A ALY £
‘ ~ % 1B 3 & =
1455 , N X AL 1 475 2 20 -2 L i AR KR Ay B £ 0f 5
BRI AR W 0 AR R A KR TR R =
S NI T M 2 AL P BT 5 AR KR nr B
AR LAY A3 00175 5 5 00 PR 35 14 48 0 JE 1 -
SEAINIET 2. [ 2 SR LA B B R % - é T
T 2K VA 19 He e, M B HEL KR Mo Cd o ELE =l
Cr Mn Cu As Mo Sb w Pb

F1 Pb (/K i He s, 4l KK As Cd il Sh
IRV S AR . FLRIK T As 1 Sh AYZK A
RELCRBARAE 7% , W40 KK A As F1 Sb AY/K I

B2 MHACKRPHBETRKEISRRE
Fig. 2 Percentage of soluble trace elements in coarse

fly ash and fine fly ash
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Fig. 3 Trace elements distribution in combustion products
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Fig. 4 Correlate of Sb and Pb in combustion products
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