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Abstract: With the continuous development, processing and utilization of coal resources in our province, the existence of typical harmful
elements in coal is bound to have a negative impact on the efficient and clean utilization of coal resources. Based on the mass data analysis
of typical hazardous elements in coal of Huainan coalfield, taking the main coal seams (No.13-1, No.11-2, No.8, No.6, No.4 and No.1) as
the research objects, the occurrence characteristics and geological genesis of typical hazardous elements were comprehensively analyzed
by the means of ICP-MS, AFS, stepwise chemical extraction and cluster analysis. The results were as follows: (D Typical hazardous ele-
ments Cr, Co, Se and Pb in coal of Huainan coalfield are “lightly enriched”, Hg is “highly enriched” and other elements are in “normal
range”; @ The high value area of As element content in Huainan coalfield was mainly located in the west of coalfield; the high value re-

gion of Hg element was located in the east of coalfield, followed by the west; the remaining eight elements (Cr, Mn, Co, Ni, Se, Cd, Sb and
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Pb) were all higher in coal of Panji mining area of Huainan coalfield (especially near Pansan coal mine). The late magmatic hydrothermal

process in Panji-Zhuji region may be the main reason for the relative enrichment of hazardous elements such as Cr, Mn, Co, Ni, Se, Cd, Sb

and Pb. @ There were many ion-exchange States in the occurrence state of Hg, and the inorganic components brought by magmatic hydro-

thermal action may have little influence on the enrichment degree of Hg element. The magmatic hydrothermal intrusion in the late diagen-

esis period had no obvious influence on As, and the low content of As in coal may be related to the low content of As in coal-forming

plants.

Key words: Huainan Coalfield; hazardous elements; occurrence characteristic; geological genesis; element distribution; element occur-

rence
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3 Results and discussion

31 EFEXTEE5RERE

THE R AR 32 R 2 B RRIK 2L AR Ay
R R o VR -MIC AR ARE, P 3% 3 mT A0, i g S0 F
10 S BERE S 17K 43 & B A F 0.37%~3.15%, T3
1.59%; K53 & HA T 12.35%~29.37%, - 21.20%;
BRI EBNT 12.64%~40.52%, V14 34.55%. M
IIC R T4 R R, CILR I A 2 e & 247
80% LA I, SF-34°K 84.42%, Hk i O3 7.77%)
H(5.80%) F1 N(1.31%)JCE . HERH 26 & &
W3 AR, — M 0.32%~1.48%, F-1 0.59%. VA I
RIEMIAZE RS Chen 2 458—3,

THE O T 5 RS R IR A LR AR AR ] (3% 3),
Hrp Sio, #1 ALO, BB & A T 68.06% ~ 87.14%,
V1 81.51%. B K L4 H LA SiO, 2 F, HkE
ALO;. Fe,0,. CaO, MgO Hl TiO, %5, K/ (20
A7 AT R BB PR AN OG5 B P, LA B3 AR
BE T IR R0 AR 55 B A5, BV B IR 43 B R RE
Ko R FERE rh OB 4 1) B ol A1, T 1~
HROHRE, R AR R B4 B 46 48 A I ke i g A5 H
(SR IR, BLATT 2% 3% 4 (TP HIBRUE, TR
HHE R SEL R 5,

i ¢ 5 a0, ME R T 4% 2RI E A

0 4 8 12 ]6krT|

—_——

\0

W RRES AN BELR B

ARV [ LS

K2 W7 XHERIA

Fig.2 Distribution of sampling points in coal mine

164



AT A IR R AL FE TR A . RAFRRIE S b Bt K] 2023 4E55 5 1
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Table 2 Tessier(1979) five-ftep chemical extraction process
LR IRFERES PRBGT R (TR, 1.0g) 2 Byt ] R
F, B ACH A 8 mL of NaOAc(1 mol/L, pH=8.2) i1 h
F, MRIRIEAE HOAc(1 mol/L., pH=5.0) R TR R N A

F, B

20 mL of 0.3 mol/L Na,S,0, + 0.175 mol/LFFE g H+0.02 5F7 1518 = Eh
D 3 mL of 0.02 mol/L HNO,+5 mL of H,0, (pH=2) ; @ 3 mL of 30% H,0,

TEIRAE(96 +£3) CF, fH/REHE
M(85+2) CTHEHE2 h; @ (85+2) C Tk

F Gl (pH=2, FHHNO,);® 5 mL of 3.2 mol/L NH,0Ac 3 hOHFFEEREFE0.S h
F; BRIt HCIO, (2 mL) 1 HF(10 mL) PR E A A%
=3 HRERSH
Table 3 Coal quality analysis of samples

REE R Tl oM Hr/% TLERIIT% £ WIS 1% A4y
5 S M, A, Vit Cer  Hue Nue Oue Sw SiO, ALO, Fe,O; CaO MgO TiO, K, 0 Na0 %
KZD-1 13-1 3.15 2937 39.89 8254 6.4 148 929 052 5477 2889 527 323 127 111 084 036 K
LZ-1 13-1 191 2778 4052 8423 6.13 128 758 045 5237 3169 512 295 122 135 083 072 Pk
LZ2 1122 230 2819 3612 8295 521 1.19 945 112 5113 3293 467 1.18 092 124 189 056 K
LZ-3 5 205 1532 3738 8326 515 132 959 032 5281 2964 539 396 158 152 088 075 FPEK
GB-1 112 1.82 21.67 3688 8286 516 1.1 895 148 5132 3313 419 287 186 146 092 067 'K
GB-2 62 164 2138 3949 8323 612 124 842 072 5296 31.06 541 278 135 167 128 072 HK
ZJ-1 13-1 162 1895 3939 8412 6.56 1.16 771 042 5408 3114 470 275 090 119 090 051 PEK
ZJ2 1122 223 2136 3843 8389 579 128 814 086 5412 3102 48 235 087 117 098 050 FPK
HJH-1 61 128 2338 3756 8319 513 146 889 052 4591 3018 532 839 155 130 055 060 HK
HJH-2 1 239 1235 3487 8484 509 128 834 035 5479 2777 317 702 130 152 058 055 HEK

(Sw /%) H 0.320%~1.15%, T4 0.58%, B 11-2 Birp s
it g Ah, FA AR i i RN T 1% 4
FRIZ AT w(Fe,0,)yw(CaO)tw(MgO) fr T 7.93%~
12.40%, “F-$4 10.38%, Y050 T 5%~20%; £ £ R M2
1 Si0,+ALO, 9 75 B £ T 80.06%~84.55%, F- 1

=4

82.79%, £ B 2 EHE ¥ KR T 75%; 4 R ZE
[W(Fe,0,)+w(Ca0)+w(MgO)/w(SiO,)+w(ALO,)] ¥
H 0.09%~0.15%, V-3 0.12%, ¥1/NT 0.22%, H i,
VU i TS IR 1o S8R A 5 3R 3 6T BRI
e R T 11 2R R B I35 Sy ot K 5 3 U0 A U6 ¢ YRR TR,

RETEIRA S BH

Table 4 Composition parameters of coal accumulation environmental ash™

KIS BHL

VIR S, % R TR A

BB W(Fe,0,)+w(Ca0)+w(MgO) w(SiO,)+w(ALO;) [w(Fe,0:)+w(CaO)+w(MgO)])/[w(SiO,)+w(ALO;)] BRI

ZUGAFEMRIPEIRTAE  >1 >20% <75% =023 TR TR A TR T
Bl R TH <1 5%~20% >75% <022 I Y A B A R 2

x5 HEREBERRESSH

Table 5 Coal ash composition parameters in Huainan coalfield

§ [w(Fe,05)+ [W(Si0,)+ [w(Fe,05)+w(Ca0)+w(MgO)]/
WE R PR G S, /% : ’ e ¢
Ww(CaOy+w(MgO)l/%  w(ALO,)/% [W(Si0,)+w(ALO,)]
= 13-1 ZJ-1, KZD-1, LZ-1 0.46 9.14 84.31 0.11
- BFY g g B}
P AL T4 2 712, Lz2, GB- 115 7.93 84.55 0.09
T 6 HJH-1, GB-2 0.62 12.40 80.06 0.15
BT 5 LZ-3 0.32 10.93 82.45 0.13
I 1 HJH-2 0.35 11.49 82.56 0.14
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Table 6 Comparison of typical hazardous elements in coals of Huainan coalfield
SH AETLE SR (ngg )
Cr Mn Co Ni As Se Cd Sb Hg Pb
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Fig.6 Variation characteristics of hazardous elements in Huainan coalfield coal
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