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Fig. 1 Sampling profile of metamorphic coal from working face 7238 of coal seam 7-2 in mining area 8-3 of Yuandian No.2 coal

mine.
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Fig.2 Hand specimen pictures from working face 7238 of coal
seam 7-2 in mining area 8-3 of Yuandian No.2 coal

mine.
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Table 1 Coal quality parameters of metamorphic coal from 7238 working face samples of 7-2 coal seam in 8-3 mining area of
Yuandian No.2 coal mine.
v Tk (%) TCEHHERR (%)
FE v
e FE 2R Rr
= Mad Ad Vdaf Cd Hd Nd

YEO!L K Jefi 1.47 2133 8.06 60.39 1.28 0.96 3.19
YEO2 RIRfE 1.85 11.93 7.29 71.52 1.76 1.44 231
YEO03 VAR A 1.01 11.44 20.47 72.38 3.30 1.53 1.43
YE04 A2 1.18 6.30 34.90 75.31 4.62 1.72 0.96
YEO05 A2 1.31 7.84 34.08 73.47 4.48 1.63 0.95
YE06 RS 1.07 7.71 3241 72.45 4.40 1.60 0.90

TE: My—/Kar (ERTHREE); A—Ror (THREE); Ve dERDY (TIRICKE); Co—k (THEE); He—2 (TH3E); N—& (THRE);

Re— B B2 BEHLE S
— 1134 —



% 6 41 BRI, S S B ROE SRR BOSN 2Hr 542 %
BERES Pl A MU R D5 e AR E RGN, e R, B BRI A

Y AnERT. B B S LR 20 AR AZ A A AE
(YEO04), HHVIE il (YE03)., KIREE (YEO2) &k
£5 (YEOL), Al ¥ A ML BT & & M\ 7.91mg/g 28 fb =
0.10mg/g; H b iy A1 K& & B M 1.31mg/g %5 1k &
0.05mg/g, 75 12 & M 2.70mg/g AL 2 0.02mg/g,
WY & & 3.90mg/g ZFHEZE 0.03mg/g. Kl 3 BR
T AR FORERE S TR I ZR R L R FER.
BORR | RS 10 PSR F RGP B AR & 2
AHER H, IWARAZSEM 2 KT fE, B 2R
RGN B WREAR, 52 AR, 7R
MIFE R FUARRT & B Wit i o AR TR 32 s ‘?
R, RN ZRR TR HR. BR. K

RIEIHE SR G Y a5 L FER . Eaéz::
FdilbAtE . kgefartdh, LA D RNIER A

2 FEW8-3 RIX 7-2 MR 7238 TAEMmFEMAIAHHL
SR

Table 2 Content of organic extracts of metamorphic coal from

working face 7238 of coal seam 7-2 in mining area 8-3

of Yuandian No.2 coal mine.

AL i (mg/g)

O
(mg/g) W R Wi
YEO1 0.10 0.05 0.02 0.03
YEO02 0.18 0.09 0.03 0.06
YEO3 6.77 1.07 2.29 3.41
YE04 791 1.31 2.70 3.90
YE 01 YE 02
\ 51
R
W % %5
o ERS
B R
YE 03 YE 04 |
N RS
& & S]]
' » [ Peced]
. EE7
A L

B3 R 0 8-3 SRIX 7-2 MY 7238 LAEMIAE S H AT U
I FRHNT5 B RS IHI b b

Fig. 3 Identificated aromatic hydrocarbons of metamorphic

coal from working face 7238 of coal seam 7-2 in mining

area 8-3 of Yuandian No.2 coal mine.
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Fig. 4 Photos of metamorphic coal from working face 7238 of
coal seam 7-2 in mining area 8-3 of Yuandian No.2 coal

mine under microscope.
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Fig. 5 Photos of metamorphic coal from working face 7238 of
coal seam 7-2 in mining area 8-3 of Yuandian No.2 coal

mine under SEM.
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and Origin Analysis of Contact

Metamorphic Coal

HUANG Jianxin, AN Yanfei', HAN Zheng, HE Shuyang, ZHENG Shuo, LIU Bingxiang

(School of Resources and Environment Engineering, Anhui University, Hefei 230601, China)

HIGHLIGHTS

(1) New data of soluble organic matter content and composition in contact metamorphic coal were obtained by
means of source rock group component separation technique.

(2) Combined with the PLM and SEM results, the evolution of contact metamorphic coal microstructure of
“intermediate phase—melting—gasification” was revealed.

(3) The organic geochemical processes underlying the microstructural evolution of contact metamorphic coals were

elucidated using coal quality and organic fraction analysis.
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ABSTRACT

BACKGROUND: During tectonic movements and geological activities, coal seams are destroyed and engulfed by
magma, which not only accelerates the slow carbon cycling process in geological history, but also changes and
disrupts the carbon cycling balance of the lithosphere at that time. As a global period of tectonic magmatism in the
Mesozoic, the Yanshan period magma intruded into the Mesozoic coal-bearing basins and intruded and engulfed

coal seams on a large scale.

OBJECTIVES: To reveal the process and reasons for the change of contact metamorphic coal micromorphology
during the process.
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METHODS: Contact metamorphic coal samples with different degrees of thermal metamorphism at the periphery
of the Yuandian II mine in northern Anhui Province were collected and subjected to coal quality analysis, organic

fraction separation, GC-MS, polarized light microscopy (PLM) and scanning electron microscopy (SEM).

RESULTS: Toward the rock, the contents of volatile, hydrogen, nitrogen and soluble organic matter of the sample
decreases; ash yield and mirror group reflectance increases; relative content of naphthalene series decreases; relative
content of phenanthrene series among soluble aromatics increases. The microfractions of unaffected coal and
shallow thermal metamorphic coal consist mainly of colloidal structural bodies, and the latter is fracture developed.
The natural coke is composed mainly of mosaic structure with irregularly shaped devolatilized pores, and the pore
sizes range from 20umx=50um to 50umx150um. The magma coke is composed mainly of porous carbon and carbon
microspheres: the porous carbon is rich in round-elliptical pores, the pore sizes range from 0.5 to 3um, and the

carbon microspheres are developed on the fissures and the inner wall of the pores.

CONCLUSIONS: Tending to the rock, the degree of thermal metamorphism of coal seams continues to increase:
Shallow thermally metamorphosed coals are the products of brittle fracture of coal seams subjected to weaker
thermal metamorphism; Natural coke is the result of volatile fraction removal and plastic deformation of shallow
thermally metamorphosed coals; Magma coke is the result of further intermediate phase transformation of natural
coke by magma. Therefore, the change of contact metamorphic coal micromorphology is considered to be caused by
the process of thermal alteration, devolatilization and intermediate phase transformation of coal rock components.

KEY WORDS: Yuandian coal mine; contact metamorphic coal; scanning electron microscopy; mosaic structure;

carbon microbeads
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