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Trace Elements Occurrence and Migration Characteristics in O,/CO, Atmosphere
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ABSTRACT: By changing combustion atmosphere in a tube
furnace and analyzing the bottom ash of Xuzhou bituminous
coal with inductively coupled plasma-mass spectrometry
(ICP-MS), the migration behavior of trace elements at different
temperature and different combustion atmosphere (different
oxygen content in atmosphere) were researched. The effect of
CO, concentration on the migration of trace elements was also
researched. The results show that the melting point, boiling
point and other physical properties of trace elements and their
compounds have great impact on trace elements volatilization
process. Compared with conventional combustion mode,
oxygen content does not change the rule that concentrations of
As, Cr, Pb, Ni in ash decrease as the temperature rises. With the
increasing of oxygen content, amount of Cr, Ni in bottom ash
decreases, while content of As, Pb in the ash increases. With
temperature increasing, content of trace elements in different
oxygen concentration atmosphere become smaller, which
indicates that the effect of oxygen content on the migration of
trace elements weakens. At the same oxygen content, the more
CO, content, the more As content in the ash, because high CO,
concentration inhibits the formation of simple substance or
sub-oxides which are more volatile and lead to little As content
in the ash.
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Tab. 1 Content of main trace elements

in Xunzhou bituminous coal nglg

g% Co Cr Cu Mn Ni Pb Zn Cd As Hg
i 291 26.16 15.10 68.83 11.03 6.15 35.25 0.067 13.38 0.05
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Tab.2 Atmosphere of combustion %
i 2(02) 9(COy) p(Ar)
1 10 90 —
2 20 80 —
3 30 70 —
4 40 60 —
5 60 40 —
6 80 20 —
7 30 50 20
8 30 40 30
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Fig. 1 Effect of atmosphere on Rg of Ni in bottom ash at
various temperatures
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Fig. 2 Effect of atmosphere on Rg of Cr in bottom ash at
various temperatures
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Fig. 3 Effect of atmosphere on R of Pb in bottom ash at
various temperatures
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Fig. 4 Effect of atmosphere on Rg of As in bottom ash at
various temperatures
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Fig. 5 Effect of CO, in atmosphere on Rg of As in bottom
ash at various temperatures

3 it

AR KPR A S g0 e B, 6 A MR AR
AT T JEPRE S, W I ORI B L BB AR
O,/COML L LA K COMK S, 5T T I % B SR R
HICFE IR 15

D JREIC R KW ADER P AR
A i W S SR TN JC R R AR K T4,
PRI SR S R R 0 38 A R R A K

2) SEHRIN, BREFRIE K P Cry Nifr A X
BRI 2.2~3.4 1], FEIEAKHAEIH I E AR
PhIFAHR & 5 REHX &N, fE 1.3~2.3 [A], 1B
KA —ERE S AT EEABE N, 7
0.10~0.18 [A], A EATEIRAK E 4L, MocE#HERNE
Sk, Cr. Ni<Pb<As.

3) Oy Frm TR FERAT L As. Cry Pb. Ni
SR B TC R AR R A R v B T v 1 B
IR

4) FE RSO & B IFIC, BICO, & & Tt
s, Cry NIERRKH ) & min, =2 nREE N
IR ECOL & i 5 BRI B PR, #0577 Cry Ni
ARG ZE R B AR TP Oy i 1 T
s Asy POTEJEACH &N, FBn] ge e iike

AR TR IR 3G s ] TR TR K A W
i AU N A S R ZE BB, XU e
TN UGN ASTE TR AR HH e B 1R 532 6 328 T D38 o

5) MO &H T, AR COMRELIK,
ASIIATN B SR R BBV, 7T REAE ik BE IR COoA
TR S R U SE A BRI A

S0k

[1] Pushan Shah, Vladimir Strezov, Kathryn Prince, etal. Speciation of
As, Cr, Se and Hg under coal fired power station conditions[J]. Fuel,
2008, 87(12): 1859-1869.

[2] Yasushi Sekine, Kunihisa Sakajiri, Eiichi Kikuchi, et al. Release
behavior of trace elements from coal during high-temperature
processing[J]. Powder Technology, 2007, 12(15): 369-374.

[8] Bet, BKIE, 42k, 5. OJ/COUR NI be it FESHIHT
HRFEL]. P E LR, 2008, 28(35): 9-13.

Duan Lunbo, Zhao Changsui, Li Yingjie, et al. Investigation on sulfur
release from bituminous coal combustion in O,/CO, atmosphere[J].
Proceeding of the CSEE, 2008, 28(35): 9-13(in Chinese).

[4] AR, EREsE, WAE, 5. AURKET N IRECE BRI
RGBT T[], TRERIEE 24, 2006, 27(H5 T 2): 199-202.
Wang Quanhai, Qiu Jianrong, Wen Cun, etal. A experimental and
simulative study on thermo-phological transformation of the trace
element under oxygen-combustion atmosphere[J] . Journal of
Engineering Thermophysics, 2006, 27(Add 2): 199-202(in Chinese).

[5] Raaske. The mode of occurrence and concentration of trace elements
in coal[M]. London: Prog. Energy. Comb. Sci., 1985.

[6] Swaine D J. Trace elements in coal[M]. London: Butterworth, 1990.

[7] Meij R. Trace elements behavior in coal-fired power plants[J]. Fuel
Processing Technology, 1994, 39(13): 199-217.

[8] Chen Jianmin, Tan Mingguang, Li Yulan, et al. Characteristics of trace
elements and lead isotope ratios in PM,s from four sites in Shanghai
[J]. Journal of Hazardous Materials, 2008, 156(16): 36-43.

[0 Frsk, ZEl. WX BORAR AL B — UL 1k PR 5% 1)
[0]. " EEHL TR, 2007, 27(20): 24-29.

LU Jianyi, Li Dingkai. Study on primary PM features influenced by
pulverized coal combustion at different burning temperature[J].
Proceedings of the CSEE, 2007, 27(20): 24-29(in Chinese).

[10] Rong Yan, Daniel Gauthier, Gilles Flamant. Possible interactions
between As, Se, and Hg during coal combustion[J]. Combustion and
Flame, 2000, 120(11): 49-60.

[11] &5, #kog, KR, 5. ARERPUEHBE PM_(10)ER K E
SR AT O] P IE LR AER, 2007, 27(35): 33-38.
Yue Yong, Yao Qiang, Song Qiang, et al. Comparative study on
PM_(10) microstructure and heavy metals distribution in emissions of
coal combustion sources[J]. Proceeding of the CSEE, 2007, 27(35):
33-38(in Chinese).

[12] Meij R, Te B H Winkel. Trace elements in world steam coal and their
behaviour in dutch coal-fired power stations: a review[J] .
International Journal of Coal Geology, 2008, 3(5): 39-45.

[13] XEZF. BMTEmKRECO, FIAE SRAD]. dbat: b )
K%, 2001.

Liu Yanfeng. Combustion and gasification of pulverized-coal in high



44 L I - ¢ 529 &
concentration carbon dioxide[D]. Beijing: North China Electric Power Technology, 2002(in Chinese).
University, 2001(in Chinese). [18] BuntJ.R, Waanders F. B. Trace element behaviour in the Sasol-Lurgi
[14] Chen Jycherng , Liu Zhenshu , Huang jiansheng . Emission MK IV FBDB gasifier. Part 1-The volatile elements: Hg, As, Se,
characteristics of coal combustion in different O,/N,, 0,/CO, and Cd and Pb[J]. Fuel, 2008, 87(12): 2347-2387.
0,/RFG atmosphere[J]. Journal of Hazardous Materials, 2007, [19] Quick W J, Irons R M A. Trace element partitioning during the firing
142(1-2): 266-271. of washed and untreated power station coals[J]. Fuel, 2002, 81(14):
[15] Zpe%l, BKE, SI05, 5. AIRECO U MM AIMAKE S 665-672.
FUBRERPELI]. P F L T FE249R, 2008, 28(32): 35-41. [20] Clemens AH, Damiano L F, Gong D, etal. Partitioning behavior of
Li Qingzhao, Zhao Changsui Wu Weifang, et al. Pulverized coal some toxic volatile elements during stokder and fluidized bed
combustion under high CO, environment and its porosity combustion of alkaline sub-bituminous coal[J]. Fuel, 1999, 78(17):
characteristics[J]. Proceeding of the CSEE, 2008, 28(32): 35-41(in 1379- 1385.
Chinese).
[16] AE, EREEZE, RAEYE, . FURKET T MRS B RN Wik B A3: 2008-02-200.
FFERFN]. DRI, 2007, 28(H4TI 2): 181-184. fEERIN:
Wen Cun, Qiu Jianrong, Xu Zhiying, et al. The studies of the : JIIRE(1985—), 53, WHLARFHA, L5
transformation of mineral and heavy metals under the oxy-coal B, ERNHRE R T T BT, 1y3415@
combustion way[J]. Journal of Engineering Thermophysics, 2007, gmail.com.
28(Sup. 2): 181-184(in Chinese).
[17] XURE, HEpRpeid FE bR & e R T AL (AT A [D]. L #erp

AHER%, 2002.
Liu Yinghui. Trace elements in coal and their behavior during coal

combustion[D] . Wuhan : Huazhong University of Science and

(R1E4wEE



