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Characteristics of mineralogy and geochemistry of claystone
from Shihezi Formation in Handan area
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Abstract: The claystone from Permian Shihezi Formation in Sanling area, Handan, was analyzed for

minerals by using optical microscope and electronic microprobe analyzer (EMPA), for major elements by

using X-ray fluorescence spectrum (XRF) analyzer, and for trace elements by using inductively coupled

plasma mass spectrometry (ICP-MS) analyzer. The result shows that, (1) the claystone is composed of

illite, quartz, pyrophyllite, chamosite and albite, with a trace amount of chalcopyrite, monazite and

zircon, and such a mineral assemablage is similar to propylite; (2) the claystone is abnormally enriched

in rare earth elements (REE), especially in light ones and some middle ones, which is probably the

result from a hydrothermal action; and (3) it is valuable as a potential resource.

Key words: hydrothermally altered mineral; micro channel of hydrothermal fluid; abnormal

enrichment of rare earth element; a potential resource
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Tab.1 Mass contents of rock forming minerals in the claystone by linear programming (%)
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Tab.2 EPMA data of typical minerals (%) and normalized molecular formulas

Y] (ElYe) (GEIve) A aef gen
Si0; 47.81 59.41 65.29 21.87 18.49
TiO, 0.24 0.19 0.00 0.15 0.10
ALO; 34.77 24.85 26.55 22.75 28.53
Cr,05 0.00 0.14 0.00 0.16 0.06
FeOr 0.77 0.92 0.19 35.41 34.15
MnO 0.00 0.00 0.00 0.44 0.56
MgO 0.00 0.08 0.02 5.83 4.24
CaO 0.00 0.00 0.01 0.02 0.00
Na,O 2.17 1.28 0.12 0.12 0.07
K,O 6.36 6.16 0.00 0.00 0.02
P>0s 0.00 0.03 0.00 0.02 0.00
F 0.06 0.00 0.08 0.02 0.01
A1t 92.18 93.06 92.26 86.79 86.23
i SR 15 11 11 11 14 14
Si 3.20 3.86 4.00 2.48 2.01
Ti 0.01 0.01 0.00 0.01 0.01
Al 2.74 1.90 1.92 3.04 3.82
Cr 0.00 0.01 0.00 0.01 0.01
Fe** 0.04 0.05 0.01 3.36 3.25
Mn 0.00 0.00 0.00 0.04 0.05
Mg 0.00 0.01 0.00 0.99 0.72
Ca 0.00 0.00 0.00 0.02 0.00
Na 0.28 0.16 0.01 0.03 0.01
K 0.54 0.51 0.00 0.00 0.00
BB 6.81 6.51 5.95 9.98 9.88
F 0.01 0.00 0.02 0.00 0.00
Al/Si 0.86 0.49 0.48 1.23 1.90
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Fig.1 Microphotos of minerals in the clay stone(mineral abbreviations see reference[9])
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Tab.3 The major elements in oxides of the bulk claystone (w%)

Si02 Ti02 A1203 Fe203 FeO MnO MgO CaO NazO Kzo P205 LOI

63.03 0.71 19.44 0.85 6.95 0.09 1.10 0.26 1.09 2.01 0.07 3.59

RAPBLERITRSEMNER (mg/kg) RAXMKUFZSE

Tab. 4 The contents of rare earth elements (mg/kg) and geochemical parameters of the claystone

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
194 382 44.5 163.0 322 6.26 25.2 3.43 15.5 2.45 6.21 0.98
Yb Lu Y TREY LREE  HREE L/H Ce/Ce* EwEu* Lay/Yby LaySmy  Gdy/Yby
5.74 0.79 55.7 937.96  821.96 60.30 13.63 0.99 0.67 22.96 3.76 3.55

7#: LREE=La+ Ce+Pr+Nd+Sm+ Eu; HREE=Gd+ Tb+ Dy + Ho + Er+ Tm + Yb+ Lu; TREY = LREE + HREE +Y;
L/H = LREE/HREE; Ce/Ce* = Cey/(Lay x Pry)"?; Ew/Eu* = Euy/(Smy x Gdy)"?s i+ IoEkRMEL ( THR N) (RTEER B PR
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Fig.2 The REE patterns of claystone normalized to chondrite and upper continental crust
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Tab.5 The contents of trace elements (mg/kg) and geochemical parameters of the claystone
Li Be Sc \% Cr Co Ni Cu Zn Ga Rb
21.5 3.0 15.5 78.5 53.1 14.6 21.5 155.0 105.0 28.9 88.5
Sr Mo Cd In Sb Cs Ba W Re Tl Pb
129 0.98 0.058 0.126 0.379 2.00 418 2.44 <0.002 0.61 15.30
Bi Th U Nb Ta Zr Hf Nb/Ta Zr/Hf Th/U Co/Ni
0.265 17.00 438 15.30 1.12 227.0 6.96 13.66 32.61 3.93 0.68
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