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Occurrence and genetic mechanism of pyrite in the No. 9 coal seam in magmatic

erosion area of the Handan coalfield

WANG Zhiyong, TIAN Zeqi, GUO Xu, YAO Jianguo, XIAO Lin, LIU Bangjun, GUO Wenmu
(Department of Geoscience and Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract: The No. 9 coal of Yunjialing Coal Mine in Handan Coalfield, which is subject to obvious magmatic intrusion, is taken as the re-
search object. Optical microscope observation, electron probe energy spectrometry (EPMA-EDS), X-ray diffractometer (XRD), X-ray
fluorescence spectrometry (XRF) and other analytical tests were used to analyze the enrichment characteristics of whole sulfur, sulfur
forms and minerals, to study the occurrence of sulfur and pyrite in the coals, and to explore the sources of different types of pyrite. The res-
ults show that the No. 9 coal of Yunjialing Coal Mine in Handan Coalfield is a high-sulfur coal (0.61% ~ 7.12%), sulfide sulfur is the main
form of sulfur in the coal (1.18% ~ 4.90%), followed by organic sulfur (0.56% ~ 2.16%) with a little sulphate sulfur (0.01% ~ 0.06%). The
No. 9 coal of Yunhailing coal mine was deposited in the transitional environment of sea and land phases, and seawater intrusion provided
abundant sulfur source for the No. 9 coal seam, the gas-liquid materials brought about by neutral magmatism during the Yanshan period el-
evate the total sulfur content in the No. 9 coal of the Yunjialing Caol Mine, especially the total sulfur content of the upper coal plies are
significantly higher than the total sulfur content of the whole coal seam. The microscopic occurrence of pyrite in the No. 9 coal mainly in-

cludes massive pyrite, disseminated pyrite and fissure-filled pyrite, and is characterized by multi-stage evolution. Massive pyrite is mainly
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formed in the early diagenetic stage, the high temperature and gas-liquid materials brought about by neutral magmatism during the Yan-

shan period modified the morphology of pyrite in the coal, resulting in the activation and recrystallization of pyrite in the coal into a

massive fraction. Inorganic sulfur from the high-temperature-affected portion of the pyrite diffused into the surrounding coal body and se-

questered as organic sulfur, increasing the organic sulfur content of the upper coal plies.

Key words: handan coalfield; magmatic intrusion; sulfur; pyrite; genetic mechanism

0 35

BRH R WAL, SRR Y
KRB, kB A B R A R R R Y
SR N 8 b sk 255 | K il 2 PR Y, )
T A A5 R B YES L HEK R, %f A5
T (1 1 R 5 M. BERNE! GA B v 9 42k ™
T WAL 4G 3 B4 SO Fe” g AL . &
BRI AEop Ak B AR Ao 2 Bl B R
VE R B R A AR RN 5 2 B PR B R AR A
o KRR SR A b e Ty A A TP Y B kT
S 8 FR2EHL UIAEERIR . FUBERLIR Mk, Btk 3
JRERTE . FLATAR | &5 1 R N 2L 7 30, FFAR I B4k
"1 S, Fe & & . S/Fe i+ Huf) B fF A To R S R-E,
W BERA 00 LR 43R 4 AR TR A — v [ A 30 L Rl
B MR RCE RS A B B . RS SE ST, AR
WA RESW, 5 A TERE 5 R REER A A —
Wy, Ja T LR Bk = AR S s

il

B S sEICRE T X IR | ARt e 2
A RETE Y HL IR BT X = B I RAE (Y 9 SR iy
AT, 08T T 9 S B BT B R AR A
PIL, 8 XA YL S R PRI, LU S R
M TN A b PR T 20 S BR BB A AR A R,
HIS R DA™ DXAREA 14 ml e 1 £ (1 TR S8y, v A
PR AIUESRY OB ek € s

1 MHEES

I AR A2 T v [T b 4 o8 P 8, o = o7 T
AEAE SERE P AR AR S R ARE 1 3 7Y
ST THEGNIE . W BT L TR T P L
(A1), SR 2RO R R TRARA . ARF
EPHERFAM—ER FEIPEA . hPaA AR A
SR X B S LR, o B i il
VERUTRPAEE ARG A DTRIA S, b2 AR e 2
J7R e

%] 11l N

il i
fp- PR OERA- LN K- A
&AW LREPs KEE

3IE ] [x] [o]

Ly R WX AR

==

. N
FB i A
1;%L?m%%5

ML

Tt

) Ew

- iEwi 2
0 1000 m

(a) ZEIRHET X SR
\—fiB B R 2— RIS 3—FER A LIS A— RN K TR, S—RLIE K A 60—, T— PRSI RE s s— ik
M1 EEWET KRR R E (KAL)

Fig.1 Regional location map and fault of Yunjialing coal mine Fault diagram of Yunjialing Coal Mine

LI BT Sl XA A e — B 20 R A
SR, A ZIRIRA 9 FIEZE EER, 9 FTIEZ

(b) = U T 2R &

JRyFRTIURR R AR A J o, S I BB A A e i 42 f
AR A DX A e BE T s, 520 1 BE P 674
193



2023 4F5 8 11

#HEHMFHAK

%51 %

AR BAEIR A AR A NN KA
WK s, 2RI 2xle AL =111k
XANWIERRELR, Dh/NE A AT, JLTFRAIE
WiJZ, LA NNE B NE [i] 2 325 IR HGR L 24t 1

2 HFmRESWK

FERR B =28 9 S, R 18 MEES,
FLIGIERE 14 4>, Je i RE 2 4, TR 55 5 B AE 5 4%
1A, JehtRE s | TORSRE i AU HRRE & 2 501 I 48 P
RH F iRk Frf REEMFE MR O M,
US4 Ak

W AT Ry RO, OR RE S 24, 43k
18~40 H(8.8x107*~3.8x10* m)H1200 H(7.4x10°m).
52l FH 18~40 HFE & Tl & w3 K Fr, A
H 30 B LA S A, S8 2 R 6 IR,
T ' S U R R A S A AT B 4k 200
H BB, HITA20 . TR LS XRD i,

1 G 5B i8S (Leica DM2500P) 78 )2 1% T
X E AT 5 RO R, R EAE 10 45 20 £ H B
THATH WIS o 5 F T ERE R RE R BT A
T ) TRAIRE, TE OB T

S AN R 2 BRI R AR GB 214—1996 )4 rp
S I 7R ), BRIRER AR . B AL AR S AT AL
7 2 B8 E Sl GB/T 215—2003 (B i & A S
BRI 2 T3 1% ), FE A WML 53 66 eI
O3B (RS> 1% ) B IR & i

¥ 200 H BYBEREHEATAGR K AL IS 5 IS FRTIUR
M FE b — A #E 47 XRD 43 #1, & J MDI jade5.0 Al
Siroquant FAAXTES B P BGHA T M S 5T

3 BEFFHEREHREET MRS

TN T BT 9 S 25 AR
M Fe,0, W&, 458 9 S &5 & 1L
N 0.61%~7.12%, V-2 A 3.27%, A4k [ R An i
GB/T15224.2—2010 X704, =218 188" 9
SRR E g . SRR AR SRR T 1% 1
BESLPEAT TS HMAR . 61k 9 B & B R
0.71%~4.90%, “F-YI{E H 2.71%, &/ b i iy 3 2
K AHLBLIK Z, TEF N 0.56%~2.16%, - ¥ N
1.07%:; RERERBR LI . BRI A G m) & AR
R, bR, e Je AT R B R
%, DURUGE R F A B S AR b 4 B 0 1k 4 i )
Fe,0, (B4 1 X SRS (O i A%, K & %
Bl ) B R IEAE (] 3), HIERE R 209 0.93

194

H

JE % /m

EEE

66.07

B

122.78

300 |

250

200 |-

100 -

*
%

20.60

Ff fb

50

YJL-9-R
YJL-9-1c
YJL-9-2¢

YIL-9-3¢
YIL-9-4¢
YIL-9-5¢
YIL-9-6¢
YIL-9-7¢

YJL-9-8¢
YJL-9-9p
YJL-9-10¢

YIL-9-11c
YIL-9-12p
YIL-9-13¢
YIL-9-14¢
YIL-9-15¢

YJL-9-16¢
YJL-9-F

A —o-

B2 ZHWEET AR

Fig.2 Stratum histogram of the Yunjialing Coal Mine
11092, inZ AL 2 BLAE AL (] 4), KPR 2
P EE AR

PR BT TR T 32 1 K S 1 PR, LR AR
Yy AR AV B K OB R A P 1B PR
& A S IRAEARASTS . BRIEAK AN, VA . 4
VBB W MR R A R A L AT B A b AR
Fpgliio21

BB ORI 9 5T B T i A PR,
MK O BERSRE T R AR S 1. LA I
AT ER AR R 1 A U, 1 DX %
MR R A T AR B AL BT, [, A S iR AMA
ATREG AR RIE 2 250 9 S50 0 2 35
o, FEOIR b BRI Y A AR R E W T
i (&1 4) o SRR B R 52 i IR M 40 O HLARL )
2 JE LR P OF U LB 00 JE 20 A2, 4 v T
AR A PLER &

% 2 IR R, B AR DYR A 7



ERARTAE: HRHRRE A AR X 9 S b i R R AFRRAE S R AL

2023 455 8 A

®1 ISHEEMETSHREIHER)K Fe,0, B8
Table 1 Total sulfur, morphological sulfur (Partial

samples) and Fe,O; content of No. 9 coal
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