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Control of sorbents on trace elements under O,/CO, atmosphere during coal
combustion in a fluidized bed combustor

QU Chengrui “ ,XU Bin, WU Jian, LIU Jianxin, WANG Xuetao
College of Vehicle & Motive Power Engineering, Henan University of Science and Technology, Luoyang 471003
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Abstract: The control of diatomite on the emission of heavy elements was studied under O,/CO, atmosphere during Pingdingshan bituminous coal
combustion in a laboratory scale fluidized bed combustor. The elemental composition of fine ash particles collected with a low pressure impactor ( LPI) was
quantified by X-Ray Fluorescence Spectrometer. The results indicate that the contents of Mn, Zn and Ni show two peaks around 0.1 pm and 2.0 pm,
respectively, but the contents of Hg and Co display one peak around 0.1 wm. Hg and Zn enrich in the PM, , but the contents of Mn, Ni and Co in the
submicron particle are simular to those in the ultramicron particle. The enrichment factors of Hg, Mn, Zn, Ni and Co decrease with enhancement of the
content of diatomite when particle granule size is constant. With decreasing diatomite granule size, the concentrations of five elements decrease. When
particle granule size is constant, the contents of five elements followed the order of Mn, Zn, Ni, Co and Hg.

Keywords: 0,/CO, atmosphere; coal combustion; trace elements; fluidized bed; sorbent

W 5% ( Tang et al., 2012; Swietlik et al., 2012; Yi

1 5|5 (Introducti .
(Introduction) et al. 2008) F5C K 50 BERITUR 5 et (AN 25

R T A Si ALl Ca & FHOUE SN, 040
T H As Pb.Zn Mn Hg SR EITTE X EHFAF
B IC R TEEAbe ot A2 v 2 HE A KA, TR A5
FU A fge B it AR R A fa 3. BT, SR be O IR
IR BN EZORE.

[ 20 t22 70 AR LISK , B ) A5 3 6 BR B
AR EESE TR N M BT T

K BEE R T BT BRI TT IR IR RN | By 4% % 1
AR TR IT R A, BE A MR 0 R AR, U Y
R TR IT IR IE I & TR A% ] UKL AR 56 722 | A 45 34
AHBUAZ S A RO UKL T 1) 40 38/ Ak 27 W R 22 AH 6
2% (Koukouzas et al.,2011;Shah et al.,2008 ; Vejahati
et al.,2010) .t Herp—AR MR ICR LUK 1P
TR R, i H e I RO R SAHTE X e A < HE

BEWH . FHHxHRBRSE (No.50806020) ; MHIH 2L H TR HR BT 150 H (No.13A470238)
Supported by the National Natural Science Foundation of China ( No.50806020) and the Science and Technology Research Key Projects of Education

Department of Henan Province ( No.13A470238)

BB EAEL(1970—) , 5 Al (1) , E-mail: qereem@ 126.com; = BFESE ( FEEE)
Biography: QU Chengrui( 1970—) ,male, associate professor( Ph.D.) ,E-mail: qcrcem@ 126.com; * Corresponding author



1950 |

¥

34 %

AKX (Zhou et al.,2012; #1755, 2012 ; Zhao et al.,
2006) . #4455 (2005) 7E/N B AL IR bt 9 T A
JRAT A B TR A IR T 2 ) A, & B
3 ol [T 4 8 0 351 6 S [ R i o 3 A U B RE R T
As .Cd Cr,Cu ,Pb Ml Zn 7E4UEURY) o & 46 5 X1 S 56
(2003) TEDLRE S thOE 9T T BB AS A KA R
YRR ICRHB A, &3 3 Fh B % Ph . Cr
M Cu ¥F 5 H4/E H ; Koukouzas 55 (2011) 7 0.1
MW F9E R it AL IR b EAT 5056, 25 5 % B, Cd , Cr,
Cu Ni Mn Fll Zn 7E4NIBURI 4 1 & 4 19 %6 (2004)
£ 35 t-h ™ IR TAL IR b RIS T IR ST R 1)
B R Cd il Pb 7E PM, |84 ; Linak %5 (1994)
FE—/INRYHE S AR 8 e v AT R R 55 A SRR
HICHE MG, 2R R, A KA Zn A RLF IR
R .

0,/ CO, BRBEHE A R FH 2l 48 F1— 3843 P-4 P A
SRR A AR 2 SRR e i AR 2
—FPRERE LIRS E M €O, , MREZE A s il BRI
15 Y HEO B — RS R B H R R E Rk
RS HET, XT 0,/C0, 55 TR S R PR &

LS HE TR P 04 1 4 BF 52 68 UL 412 8 ( Suriyawong
et al.,2006; Chen et al.,2011; 2545 2008). A1t
AR SO 3P T LR /N B AL PR b B R B 2 56
KM X-SF 5O (XRF ) XA i 5% (LPT)
W 3] 14 20 UKL o0 3R 2H kA T = BIFT T
0,/CO, T4 T i 3 b X B A b IR o0 3% B9 R L
Pl

2 54 M7 E (Experiment and analysis

method)

2.1 I B A e A1

S SR FH T ToU L 0 B 8 A2 180 ~ 220
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79%CO, . F|FH LPT S KRS i 240 fki 47 , LPT B3 4%
FR AR R IT Tmg, DG B0k S 35 |
B2, BRI RN T 20 min.

F1 FRLEETLSHMTESNT

Table 1  Proximate analysis and ultimate analysis of Pingdingshan bituminous coal

Tolb T (23T HRSE) TERIT (AT L)
M A v FC C H 0 N S
0.99% 18.19% 38.46% 42.36% 68.30% 5.31% 2.58% 0.78% 3.87%
F2 FMLREFERB S 2
Table 2 Analysis of ash composition of Pingdingshan bituminous coal
510, Al O; Fe,0, Ca0 MgO PbO K,0 Na, O TiO,
52.59% 32.78% 4.69% 2.68% 0.46% 0.67% 1.41% 0.51% 1.76%
®3 FRUHEREIERETESE
Table 3 Analysis of trace elements of Pingdingshan bituminous coal ngeg™!
Co Cr Cu Mn Ni Pb Zn Cd As Hg
2.91 26.16 15.10 68.83 11.03 6.15 35.25 0.067 63.38 0.05
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T RIS e KU R OB A s A .
AR N 50 mm, 27 BEAY B 540 mm. SEER AL
Trh 3% 219%0,H1 79% CO, 1R 4 S AR —#B43 IJ
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A3 AN ) /N R A 9 P T XL 85 2 P A P R 25
BRAIAE KT 10.0 pm AYEURL ; LPT 1T LK J50AE 4 44
PR I 13 9, HZs K 1% HAR R 0.023 ~
9.314 pm. ¥ LPT ISCEE S A 507 0 BE i R AT XS 2
P (XRF) b2 L5343 #T.
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Fig.1 Schematic diagram of laboratory-scale fluidized bed combustor

3 R 5138 (Results and discussion)
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Fig.2 Size distribution of trace elements in PM
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Fig.3  R; distribution of trace elements
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Fig.4 Effect of sorbent granule size on trace elements
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