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Fig.2 The comprehensive histogram of lower Cretaceous coal bearing strata
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Table 1 The coal quality characteristics and macerals
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Y s v v B BEC MR e
15-5 F  23.79 10.72 19.13 46.36 35 59.93 0.59 0.66 38.83 -45.21 101.58 0.34
16-1 23.23 9.80 20.33 46.64 36 55.27 7.05 0.77 35.40 -48.12 7.84 0.36
16-2 F 27.10 9.82 17.10 45.98 36 75.71 1.59 0.50 22.08 -58.12 47.62 0.38
16-3 = 30.37 8.70 16.29 44.64 37 62.64 2.52 1.37 0.46 34.85 -48.12 45.72 0.39
16-3 33.30 12.01 11.49 43.20 41 72.15 9.14 6.69 0.56 11.46 -60.52 10.78 0.39
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Table 2 The elemental composition and atomic ratio of coal
2 w(C)/% w(H)/% w(0)/% w(N)/% w(S)/% H/C JiF b 0/C JF+ It
15-5 72.09 4.78 22.41 0.68 1.04 0.07 0.31
16-1 69.95 4.43 24.67 0.8 1.71 0.07 0.33
16-2 70.11 4.82 24.24 0.71 1.00 0.06 0.32
16-3 I+ 71.02 4.69 23.22 0.79 1.16 0.07 0.31
16-3 72.05 4.63 22.82 0.82 0.80 0.06 0.35
F3 KBRTIE 600 CEIELEMZE
Table 3 The raw coal tar yield at low temperature dry distillation 600 °C
TR T18 /%
AR JEEIR HHE 2R /Y :
R WHIR AR5/ % Tar.ad CR.ad Water.ad ERLSTES
15-5 14.34 0.50 7.07 59.64 19.47 15.00
16-1 13.66 0.72 7.68 60.87 18.39 14.00
162 16.68 0.74 9.47 61.95 20.43 13.84
16-3 I 17.00 0.69 7.22 62.20 15.34 15.24
16-3 17.20 1.65 6.84 63.54 15.34 14.62

T : Tar.ad WAEHFE 2 CR.ad MR 72K Water.ad K5,
EIhBE (AR Tar.ad <7%) (&I (7% <Tar.ad
<12%) FE5 i BE (Tar.ad>12%) 3 25, BF5E X M2
SR SR 6.84% ~9.47% , % 16-3 BEZ St <
7% , RS R & 21 >7% , R s st (3R
3).
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Table 4 The main element content of coal ash

WIRTCER /% Eﬁ‘ﬁ%ﬂﬁ% T L) w(Fey0,)/
= (Si0,+ (Fe, O3+ ‘ JEE/m
50,  Fe,0, AL, G0 M0 T, SO, 690 caosmgoye M0

15-5 47.03 4.65 19.57 10.87 2.72 0.85 7.51 66.60 18.24 0.24 2.83

16-1 49.14 6.54 19.51 8.28 2.11 0.78 6.87 68.65 16.93 0.34 2.64
16-2 47.73 4.87 16.30 10.86 1.82 0.73 8.49 64.03 17.55 0.30 3.16
16-3 I~ 45.04 8.47 16.06 14.53 2.37 1.70 7.80 61.10 25.37 0.53 7.50

16-3 39.64 11.50 13.15 15.59 2.58 1.81 7.22 52.79 29.67 0.87 21.50
SEHE 45.72 7.21 16.92 12.03 2.32 1.17 7.58 62.63 21.55 0.45 7.53
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Table 5 The treace element content of coal ash [ 10°°
WZ KBS Sc % Cr Co Ni Cu Ga Rb Sr Mo Ba Th U
M6 442 3050 11.20  1.31 4.59 5.11 1.30 0.49 257.00 0.12 137.00 2.12 0.76
15 I M5 0.20 2840  8.41 2.29 7.00 5.37 1.08 0.53 156.00 034  75.60  0.75 0.14
M4 474 3840 2250  0.92 313 29.60  5.22 230  244.00 071 153.00 6.94 2.28
M3 260 2090  6.85 1.58 3.35 2.30 1.32 0.62  46.00 1.97 7470  0.24 0.17
16 F M2 1.47  18.40 10.10  1.51 3.54 12,00 1.14 0.42 117.00 028 274.00 0.78 0.22
M1 6.14 1690 13.80  4.22 3.57 1450  3.76 6.04 9630 1.55 191.00 3.70 1.00
X 3.26 2558 12.14 1.97 4.20 1148  2.30 1.73 15272 0.83  150.88  2.42 0.76
7% e hr v (E 22 135 100 25 75 55 15 90 375 1.5 425 9.6 2.7
HHERBE, 0.15 0.19 0.12 0.08 0.06 0.21 0.15 0.02 0.41 0.55 0.36 0.25 0.28
LRIESpE
.3 13 12 8 11 9 4 7 79 2 150 4 2
(P Z—H%R)
H SR L6 3.86  37.38 5453  32.01 54.17 3532 522  32.64 20682 6.18 24991 3.3 6.06
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Geochemical characteristics and sedimentary environment of coal

seams in the Yimin Formation in the Yimin Basin

Li Bin', Zhang Yue-Heng”, Hong Lian-Han', Yuan Jing-Yi', Gao Ting', Dong Zhen-Guo®
(1. Shool of Geography and Tourism, Hanshan Normal University, Chaozhou 521014, China; 2. Shenhua Geological Exploration Co., Lid., Beijing
102211, China)

Abstract: The Yimin Formation hosts shallow and stable coal seams, which are rich in coal resources and suitable for open-pit mining.

To ascertain the distributions of coal seams in the Yimin Formation and reveal the coal accumulation patterns, it holds critical geological

significance to identify the provenance setting and coal-forming environment using geochemical methods. This study systematically col-

lected coal samples from drilling cores in the study area for testing and analysis of coal quality.Furthermore, this study reconstructed the
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paleogeographic information and sedimentary environment during the formation of coal seams for comprehensive research. The results
show that; (1) The coal seams of the Yimin Formation are primarily composed of lignite, with durain being the dominant component,
followed by fusain. Their coal samples exhibited average vitrinite reflectance (R,) of 0.37% , average oil content of 7.66% in raw coal ,
and average total sulfur content of 1.32%; (2) The average CIA value of 58.45 suggests that the source area experienced primary to
moderate weathering. The average w(Si)/w( Al) ratio of 2.72 indicates that minerals in the coal originated from terrestrial argillaceous
sediments. The ash index (K) of 0.34 implies that the coal seams formed in a low-level peat swamp environment. The w( Sr)/w(Cu) ,
w(Sr)/w(Ba), w(Mg)/w(Al) (m), and w(Ca)/w(Fe) (n) ratios signify warm and humid paleoclimate, significant evaporation,
and high salinity of ancient water bodies during the coal seam sedimentation stage. The Sr, Ba, and w(Ba)/w(Ga) values denote that
the coal seams resulted from continental sedimentation. The w(V)/[w(V)+w(Ni) ], w(V)/w(Cr), w(Ni)/w(Co), and w(V)/w
(Sc) ratios demonstrate that the coal seams formed under anoxic reducing conditions. This study posited that the early sedimentary
stage of the Yimin Formation saw the reduced continental faulted basin, humid climate, and lake siltation, forming a peat swamp envi-
ronment in the deltaic plain, thus creating favorable conditions for coal generation and accumulation.

Key words: lower Cretaceous; coal seam quality; element abundance; sedimentary environment; Yimin Basin
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