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Abstract

The sandstone on the top of the coal seam is prone to weathering, which has a serious impact on
production and the environment. In the process of coal mining, the strong alteration of the sand-
stone on the roof affects the mining of the coal seam, the setting of water channels and the escape
of gas. Taking Donghuantuo Guye Formation coal roof sandstone as the research object, through
petrological and geochemical research methods, the microstructure and geochemical characteris-
tics of the sandstone on the top of the coal seam were studied, and the following understanding
was obtained: The rock types of sandstone are mainly medium-fine Granular detrital feldspar
sandstone, the main particle size is between 0.25 and 0.5 mm, the sorting of detrital particles is
well rounded, with developed pore-type cementation and particle support. The SiO, content in the
sample is relatively high, ranging from 66.33% to 74.63%, and the value of Al;03/SiO: is ranged
from 0.156 to 0.256, showing a high degree of maturity. The values of K;0/Na,O are all greater
than 1, and the content of alkaline feldspar in the sample is higher than that of plagioclase. Rare
earth elements indicate obvious differentiation of light rare earth elements, and both Ce and Eu
elements have slight negative anomalies. The source area of the top sandstone is the active conti-
nental margin and the continental island arc structure environment, the sedimentary environ-
ment is mainly oxygen-rich freshwater environment, and the paleo-climate is a dry and hot cli-
mate environment.
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Figure 1. Simplified geological structure diagram of Donghuantuo coal mine area
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Figure 2. Sandstone naming diagram
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Figure 3. The secondary enlargement edge of Quartz and the feldspar alteration
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Figure 4. Polycrystalline quartz (indicated by the arrow)
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Figure 5. The phenomenon of feldspar alteration
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Figure 6. The sericite alteration
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Figure 7. The biotite’s phenomenon of compression bending and iron removal
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Figure 8. The poly-wafer twin crystals and mica under the orthogonal polarized light
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Figure 9. Detrital composition diagram of the sample
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Figure 10. The cross hatched twin under the orthogonal polarized light
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Figure 11. The REE patterns of sandstones from Donghuantuo area
B 11 ZRieXERLTRER

4.3. MEMR

H )72 Bhatia FIURIX G IR EA) 5] BT RRDDIE XTI, K475 R ERAL 2 S BB F B R
PGB B, A B IR IE R . FE R IR AR Z KT Fe,05 RMUR S B (A 12).
M Fe;03 + MgO — TiO, [ Fe;03 + MO — Al,O3/SiO, $EEISE R T LI H, #f it ) sl 3 B8 AL 15 5l K
W% BRIt By iR, 14T Fe;05 + MgO — K;0/Na,0 [ fi# [ Fe;,05 + MgO — Al,O/(Ca0 + Na,O) it »
B TR BA BRI, SEOLAE Ca. Na Fnmiiik. BRI APRAEIL IS Bhatia f)A
Rl R HUFIE T 5t R A0 (R L A AT U, S5 SRRIT, 20 MO dh A0 AE) e A 85 15 e P
HR Rl B I 2 PP R EE A 80 AT S I B KB A G IS AL . 25 LRI, WS X R IX A i 5
TIE B ONE B KR AL 25 VALK i 5 9K 3 A5

4.4, TRAIREHR

44.1. HEE
Sr/Ba HAE Y H TR R AT 2, AR Sr 5 Ba  DLRRIR £ 7 s0AFAE , oKk b i 26 B 1 n i,
BaSO, L4 ITIE , 1M SrSO, VTHER: T BaSOy, iX il § SUAE A A £h FE 17K b Sr/Ba (1 bu Al BT — & 12 2 1k o

DOI: 10.12677/ag.2021.116085 909 HuERR} =1V


https://doi.org/10.12677/ag.2021.116085

TEHFARIRES S BK M5EH, SriBa MEZ KT 1, 1ER/KIEEH, Sr/Ba FIMEZ /N T 0.6, #HAALT 0.6~1
ZI8], DU B 2 I IR e ROK R BE[15] . B FUIXRE ¥ Sr/Ba (B FE 0.14~0.24 2 [8], ¥4 0.18,
BI/NT 0.6, ULEAFE SR AKIRR TR =) . LAk, FESL IR Li & & 7E 28.1~52.07 Z [A], Ni & & /E 13~36.95
Z [, “F525 19.10, Ga FHE7E 10.53~16.85 X [A], B 48K 2 HORE it 0 R i K IR S5 U RR 1) A S5 [ 16]
5 FERUTARBAREIATE. Bk, dadih )z fuoRR s 3 B OR KRR IR SR

1.2 F | 0.3
1.0 _
Q
~ 4
5 E
~ =
E 2
<
z
(1)
1 1 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 2 4 6 8 10 12 14
w(Fe:0:+Mg0O)/% w(Fe:0:+MgO)/%

w(K20)/w(Na:0)

W(ALOs)/w(CaO+Na:0)
w

2 4 6 8 10 12 14
w(Fe20:+MgO)/% w(Fe203+Mg0)/%
VL. a FRFRARFESIN, b RFERKEHIK, o RIIESKRELLE, d REHBKKELZ.
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