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Geochemical characteristics and geological significance of shaly rocks in

Shanxi Formation of Suzhou Mining Area, Huaibei Coalfield
WU Cancan'?,CAO Jing"? ,ZHAO Jingyu'
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Abstract : In order to study the geochemical characteristics and geological significance of shaly rock in Shanxi formation of Suzhou Mining Ar-
ea, Huaibei Coalfield,the main and trace elements of shaly rock in the study area were tested and analyzed by X-ray fluorescence spectrum
and ICP-MS.The results show that the content of Si0, and Al,O; in the argillaceous rocks in the study area is relatively high,with the aver-
age values of 62.67% and 21.36% ,respectively.The elements of Sc,V,Cr,Ni,Zr,TH in shaly rocks of Shanxi Formation are relatively rich
compared with those of Australia shale of post Archean,and the elements of Ba,Ta,Rb,Sr,Nb are deficient.The argillaceous rocks are rich in
rare earth elements, the content is 242.4x107° ~302.9x10™° | LREE /HREE value is 8.87-10.01 , the degree of heavy and light rare earth dif-
ferentiation is large,d EU value is 0.44-0.72, with obvious negative anomalies,d CE value is 0.96—1.14, indicating no abnormality. The

overall pattern of REE distribution curve is right dipping,similar to the element curve of Australian shale in post Archean,reflecting that the
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argillaceous rocks in the study area are mainly from the upper crust.The Al,0,/TiO, and Cr/Zr values of argillaceous rocks in the study area
are 22.77—729.47 and 0.22—0.40, respectively. Combined with the projection areas of samples in Th/Sc~Zr/Sec,TiO,~Ni,La/Th—Hf and La/

Yb-REE diagrams, it shows that the material components of argillaceous rocks in the study area are mainly from felsic rocks in the upper

crust.The discrimination maps of Th—Sc~Zr/10 and La-Th—Sc tectonic environments indicate that the source rocks of the argillaceous rocks

in the study area are continental island arc tectonic environments.The Sr/Ba value of argillaceous rock in the study area is 0.41-0.54,reflec-

ting the brackish water sedimentary environment. The Sr/Cu value is 3.96-4.89, indicating the warm and humid climate conditions, V/

(V+Ni) value is 0.71-0.82,Ni/Co value is 1.94-3.55,and Cu /Zn value is 0.34-0.71,indicating that the sedimentary water is anaerobic

and strongly restored to the original environment.These geochemical characteristics indicate that the Shanxi formation of Suzhou mining area

in Huaibei coalfield formed in the river controlled delta environment,with warm and humid climate and brackish water body.

Key words: Huaibei Coalfield; Suzhou Mining Area; argillaceous rock; source rock; sedimentary environment
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Table 2 Trace elements composition of

argillaceous rock in study area
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Z17-1  Z17-2  Z17-3 Z17-4 Z17-5 Z17-6

Si0, 60.99 62.10 64.44 62.69 63.44  62.38
TiO, 0.78 0.79 0.89 0.83 0.75 0.72
Al, O, 22.88 21.98 20.35 21.27 20.45  21.22
TFe, 05 2.69 2.27 1.92 2.06 2.54 2.06
MnO 0.05 0.06 0.01 0.01 0.03 0.01
MgO 0.47 0.50 0.67 0.67 0.51 0.76
Ca0 0.20 0.20 0.16 0.18 0.27 0.18
Na, O 0.08 0.09 0.13 0.14 0.23 0.13
K,0 1.51 1.51 2.35 2.42 2.03 2.42
P,0y 0.07 0.07 0.04 0.04 0.10 0.07
LOI 10.03 10.12 8.85 9.69 9.52 9.97
A1 99.75 99.69 99.82 99.98 99.85  99.91

3 BRI SFHHE

3.1 ERETEBE

YA FE A A XL P 2 R A R i e R
MERZE R UL 1, FRdh Si0, AL O, 5 2 B8 i,
I 5 5% b 62. 67% ( 60. 9% ~ 64. 44%) |
21.36%(20.35% ~22.88%) , TFe, O, Jii & 3 HH %}
W N 2.26% (1.92% ~2.69%) , K,O itz
IYETE 1.51% ~2.42% %4k, P31k 2.04% , TiO, 5
IR 0.72% ~0.89% 74k, AR TR A ALY Bt it
SN 1%,
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TR
Z17-1 717-2 717-3 Z17-4 Z17-5 Z17-6
Li 35.7 35.7 56.8 66.4 27.5 39.7
Be 2.62 2.73 2.95 3.41 2.32 2.16
Sc 16.6 18.2 16.3 17.9 17.4 17.3
v 128 129 129 140 81.7 53.2
Cr 66.1 69.0 91.6 96.0 91.7 65.1
Co 7.64 8.38 18.1 18.3 12.7 9.86
Ni 27.1 27.8 37.3 35.4 25.4 21.4
Cu 47.4 43.5 39.4 50.4 43.0 53.5
Zn 66.6 71.0 114 127 76.5 83.9
Ga 28.4 27.7 24.3 27.1 19.3 25.9
Rb 59.0 56.6 84.0 94.8 86.3 62.1
Sr 220 210 184 200 211 248
Y 39.1 39.3 44.3 45.4 45.7 45.0
Zr 264 250 408 262 231 199
Nb 17.7 16.9 17.3 16.6 17.7 15.8
Sn 2.53 2.42 2.08 2.39 2.19 1.80
Cs 4.18 3.89 4.32 5.77 4.07 4.15
Ba 408 404 445 434 456 527
La 55.6 54.7 64.5 67.9 56.6 50.1
Ce 110 107 123 128 118 106
Pr 12.1 11.7 13.8 14.4 9.48 10.1
Nd 44.7 43.7 51.7 53.3 46.8 41.3
Sm 8.67 8.26 9.48 9.65 8.62 8.48
Eu 1.68 1.72 1.95 2.04 1.16 1.84
Gd 6.94 6.81 8.03 8.04 7.31 6.64
Th 1.03 1.06 1.16 1.14 1.47 0.99
Dy 6.79 6.84 7.01 7.02 6.82 6.38
Ho 1.31 1.32 1.37 1.41 1.50 1.46
Er 3.78 3.76 4.09 4.28 3.54 4.40
Tm 0.56 0.57 0.64 0.62 0.53 0.62
Yb 3.54 3.62 4.18 4.31 3.50 3.45
Lu 0.56 0.55 0.68 0.68 0.63 0.62
Hf 6.23 6.34 6.15 6.49 5.60 5.69
Ta 1.08 1.08 1.05 1.03 0.67 0.45
Tl 0.34 0.35 0.57 0.60 0.48 0.34
Pb 25.0 23.8 24.0 26.4 20.8 25.3
Th 14.5 13.8 15.0 16.2 12.7 15.6
U 3.71 3.43 3.68 3.70 2.93 3.45
SREE 257 251 292 303 266 242
LREE/HREE  9.49 9.26 9.73 10.0 9.51 8.87
Lay/Yby 11.3 10.8 11.1 11.3 11.6 10.4
6Eu 0.64 0.68 0.66 0.69 0.44 0.72
oCe 0.99 0.99 0.96 0.96 1.14 1.09
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