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Content and occurrence status of harmful elements in imported Mongolia coals
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Abstract: To assess the impact of imported coal on the domestic environment, the contents of ash, sulfur, mercury, arsenic, fluorine , chlo-
rine and phosphorus in the imported 360 batches Mongolia coals were detected by Atomic Fluorescence Spectrometry ( AFS) , Direct Mercu-
ry Analyzer and Potentiometric titration. The overall level of the seven elements was described by the robust statistics and then evaluated
according to the China’s coal related grading standards and enrichment factor. The results show that the Mongolia coals contains special low
mercury and chlorine,low ash and sulfur, medium fluorine , arsenic and phosphorus. The average enrichment factor of arsenic is 16, which
should be payed more attention to the risk of environmental pollution. The relevant analysis and cluster analysis were used to infer the oc-
currence status of sulfur, mercury, arsenic, fluorine , chlorine and phosphorus. 360 batches Mongolia coals can be divided into three different
veins sources ,and has different characteristics. Comprehensive consideration of correlation analysis and factor analysis results, the main fac-
tor features cloud be described as organic arsenic associated factor, fluorine mineral factors ( fluorophosphorite and aluminosilicate) and sul-
fur factor.
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Table 1 Content range and representative value of ash and harmful elements in coal samples

) w(Hg) ./ w(As),/ w(F),/
I H Ay/ % w(S) /% ; ; ; w(Cl) /% w(P) /%
(ng-g™) (ng-g™) (ng-g™)
By 4.39 ~34.91 0.05 ~11.54 0.010 ~0. 960 1~51 44 ~210 0.001 ~0.071 0.001 ~0. 167
RFEHE 11.71+£3.72 0.76+0. 23 0. 085+0. 045 36+11 122+37 0. 033+0. 004 0. 082+0. 030
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Table 2 Correlation coefficient of ash and elements in Mongolia coal samples

iH Ash S Hg As F cl p
Ash 1

S 0 1

Hg 0.16* -0.01 1

As -0. 59° -0.03 -0.20° 1

F 0. 40° -0.06 0.03 -0.19° 1

cl -0. 36" 0.03 -0.13% 0.47* -0. 15° 1

p -0.29* 0.11° 0.05 0. 56* -0.08 0.30° 1

1 a FORTE @=0. 01 KR | RBEHE ;b FRTE a=0. 05 AKF(RUM) B EAR, FHE,
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EETCIRPE B SE h C AR BERT Y AR 52 |
PERER I 43 95 F R 56 (4.39% ~34.91% ) , 1] fE AT

TEAN[RVRHAE A e R 5L, AR 8 IR 4 Xof B3040 iR A 7 3 —
LR R, KA <11% (& 152 #HLEE S ) .
11% ~13% (17 73 #iLFEAY) (>13.00% (1% 135
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Table 3 Correlation coefficient of ash and elements in Mongolia coals

KAr<11% 11% <K <13% KA>13%

i H

Ash S Hg As F Cl p Ash S As F CI P Ash S Hg As F Cl P
Ash 1 1 1
S -0.22° 1 1 -0.19" 1
Hg 0.02 -0.04 1 -0.42° 0.01 0.1 1
As 0.13 0.04 -0.54* 1 -0.60* 0.44* 0.15 1
F 0.08 0.18" -0.01-0.18" 1 0.39" 1 0.34* -0.27* -0.19" -0.37* 1
Cl 0.10 0.09 -0.32%0.47* -0.04 1 -0.24" 1 -0.37* 0.28* 0.05 0.55* -0.19" 1
P 0.08 0.41* -0.41%0.61° 0.33%0.37* 1 -0. 30° 0. 49° 1 -0.53* 0.47* 0.13 0.68* -0.36* 0.40* 1
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Fig. 1 R type cluster analysis
2)360 HLHERERT 43 =K. @ 152 HEFEM
KA <11% B, Ash—-S 2T, LA LA S b E;
F-S R IEADC  FAEEAE SR As P CLAFTEREAE G
%, Q73 HEEF T, 11% <K Ay <13% I, #1565
AR, TR ERME, @ 135 A, K>
13% 5F,As P C1.S 5 Ash 5t & GiAHE, Hip As|
P.Cl B IEMX, AAPLMZE G Ash 5 F 21
FAEMOC, A TR L) (REARIRER) o

23 3 HR ( References)

(1] T R RS RA F R[], hERE,
2018(9) :163-164.
DING Ning. Analysis of harmful elements causing atmospheric pol-
lution in coal[ J]. China Standardization,2018(9) :163-164.
(2] MR Bk, 20, 5. SO TR h o E LR S =
R ASHITIIL )] WG A0 2017 35 (4) 1452
455.
XIE Ping, YANG Lu, LI Jing, et al. Study on the distribution of
harmful elements in imported Russian coal and its exogenicity[ J].
Journal of Shenyang Normal University,2017,35(4) ;452-455.
[3] WA, skfir, SRR M, 45 B BRI KA FOCR IR AT ik
JE[)]. iR 2016 ,22(5) :108-112.
HONG WEI, ZHANG Heng, ZHANG Chuntian, et al. Research
progress on the change of coal quality and the migration of hazard-
ous elements[ J]. Clean Coal Technology,2016,22(5) :108-112.
[4] VR, 7R, EAERE, 55 I uR SCR B SRR ()], Bk
35



2018 455 6 H#A

www.chinacaj.net

ik 4 4 H# K

%24 %

[11]

[13]

[14]

[15]

36

Rl2EHERE 2002,17(1) :53-62.
LIU Guijian,PENG Zicheng, WANG Guiliang, et al. Research pro-
gress on trace elements in coal [ J]. Advance In Earth Sciences,
2002,17(1) :53-62.
Pl e I B G o R A S N R [ R/ )
TEEERIFST_ L 1R 1T RS 2 P S 2% il it oo 3 1 AP B 2
FAELI]. 405, 2015,34(4) :436-441.
LIU Shu, SHEN Jie, ZHOU Haiming, et al. Study on the ex-
crete morphology of trace elements imported from Indonesian coal
at Shanghai Port by inductively coupled plasma mass spectrome-
try—atomic fluorescence spectrometry[ J ]. Rock and Mineral Anal-
ysis,2015,34(4) :436-441.
B SR, e, 45 SRR 33 R i TR AT 25 3R
BERONT]. MR SR 2013 (4) 1737-742.
PAN Ziping, QIAO Wenliang, MENG Wei, et al. Occurrence
of cadmium in soil and its environmental effect in Guiyang city
[J]. Geophysical and Geochemical Exploration,2013 (4).737 -
742.
R, Ak, B | A5 bbb A A ok oy ik
[1]. 53Hr 1k ,1994,22(3) :292-298.
XIE Yulong, WANG Jihong, LIANG Yizeng,et al. A robust estima-
tion method in chemometrics [ J]. Chinese Journal of Analytieal
Chemistry,1994,22(3) :292-298.
FERAS XV MR I, 4. I v i S0 3 IR 52y V6 B Y
R[] DAL ,2000,24(2) . 7-11.
QI Qingjie, LIU Jianzhong, ZHOU Junhu, et al. Research progress
on the method of determination of fluoride in coal[ J]. Coal Con-
version ,2000,24(2) :7-11.
B Mseon R FRERE TRIHELT]. MU 5 B4R, 1992,
28(10) :1-7.
LI Tong. Some statistical characteristics of crustal elemental abun-
dance[ J]. Geology and Prospecting,1992,28(10) :1-7.
RGN 5Kk TR, 229, kDR oA B i D0 3R I KU 2 )
[J]. BBl ,2013(1) :95-97.
YUAN Xiaoying,ZHANG Yongchuan, JIANG Tao. Risk categories
for harmful trace elements in imported coal[ J]. Coal Science &
Technology Magazine,2013 (1) :95-97.
DAI Shaiher, REN Deng, TANG Yangge,et al. The application of
statistics in coal[ J]. International Journal of Coal Geology,2005,
61(6):119-137.
VASSILEV Sesenwvser, KITANO Kaven, VASSILEVA Clavegh-
cewe. Research report based on mathematical analysis[ J]. Fuel ,
1997,76(1) :3-8.
DAVIS J C. Statistical characteristics of harmful elements in coal
[J]. Statistics and Data Analysis in Geology,1973,36(5) :106—
108.
VISTELIUS Anany. Statistical methods for the study of mineral el-
ements[ J ]. Principles of Mathematical Geology, 1980,24 (6) .
23-25.
AT, OB, 1K, 5. 3t s e TR rhoR S IR Y
B KATIEAS )] 0Tl ,2016,35(8) :928-931.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

YANG Changing, ZHANG Shuangshuang, BAI Bing, et al. Distri-
bution of mercury and other harmful elements in imported Korean
anthracite[ ] . Chinese Journal of Analysis Laboratory,2016,35
(8):928-931.

DAI Shanyan,SUN Yanzen. Study on the method of determination
of fluoride in coal [ J]. International Journal of Coal Geology ,
2006 ,66:217-226.

ZHENG Liugen. Correlation between fluorine and ash in coal[ ] ].
International Journal of Coal Geology,2008,73:19-26.
TADEUSZ Dziok, ANDRZE] Strugata, ANDRZE] Rozwadowski,
et al. The existing form of fluorine in coal[ J]. Fuel ,2015,159;
206-213.

AR, e e IR, S rh v 13 40 A TR A O 25 0 3 85 1)
SN[ ] JE L BEAR,2016(3) :63-66.

ZHAO Yi,YANG Chunyan,QIU Wen, et al. Distribution patterns
of arsenic in coal and its effect on environment[ J . Journal of
Tangshan University,2016(3) :63-66.

AT SRERI  BRF, A5 R J5R I B X A b il A IR S A
BT LT AR BE,2015,20(2) : 166.

ZHAO Zhixi,ZHANG Liming, CHEN Ping, et al. Effect of com-
bustion temperature on the morphology transformation of arsenic
in coal[ J]. Chemical Enterprise Management,2015,20(2) :166.
XU R, X i, . S RURAFIE S [ T]. b
= HLL R 44,2008 ,28(8) :46-51.

LIU Xuefeng,ZHENG Chuguang, LIU Jing, et al. Analysis of flu-
oride exists in Guizhou Coal[ J ]. Proceedings of the CSEE,2008 ,
28(8) .46-51.

Rl R, MR, XURE , A5 B T BB GE T 43 A 1 3 g 08 v ol i
TERINTFELI]. HEHHAR 2014 ,10(5) :296-298.

LU Jiajia, CHEN Ping, LIU Zheng, et al. Study on trace elements
in Huainan coal based on mathematical statistical analysis[J].
Coal Science & Technology Magazine,2014,10(5) :296-298.
FINKELMAN R B. Trace and minor elements in coal[ M |. Nuo-
weier; Kluwer Academic Publishers,1993 :158-159.

ZHENG Lianggao, LIU Ganjiao, QI Chongchuang, et al. Study on
trace elements in coal[ J]. International Journal of Coal Geology,
2008,73:139-155.

EICUE, T RGEE . A E MO R AR L],
4 FH BT, 2003 ,15(4) :10-15.

WANG Wenfeng, QING Yong, SONG Dangyu. The existing state
of harmful trace elements in coal [ J]. Coal Geology of China,
2003,15(4) :10-15.

WANG Xiaoban, DAI Shunfu,SUN Yayang, et al. Fluorapatite ex-
ists in the environment[ J]. Fuel ,2011,90(1) ;248-254.
MAE R, B, . Zocgi i BT R [ M.
BB AR TR AR Rk, 1987 :36-37

AR, XA, X T . RN IR A 5 S E T RIR
FRHAEL) ] DAL ERIR 2016,44(4) :167-172.

70U Yu, LIU Dongna,LIU Yanhai. Characteristics of chemical el-
ement in coal seam No. 5 in Taiyuan Formation of Datong coal

field[ J]. Coal Science and Technology,2016,44(4) :167-172.





