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Table 1 Chemical Compositions of Pingdao Granitoids
Si0, Ti0, Al,03 Fe;03 FeO MnO MgO CaO NayO K O P,05s €O, LOI Total ANKC
1 70.80 0.34 15.00 0.16 2.03 0.03 0.61 1.13 4.04 3.55 0.06 0.68 1.26 99.69 0.51 1.2
2 73.22 0.19 14.38 0.39 1.25 0.03 0.17 0.85 3.71 4.39 0.06 0.36 0.29 99.29 0.56 1.16
3 72.32 0.19 13.95 0.62 1.42 0.05 0.55 1.23 3.70 4.89 0.08 0.09 0.7 99.79 0.62 1.02
4 73.86 0.25 13.80 0.76 0.89 0.03 0.24 1.01 3.70 4.27 0.11 0.62 0.71100.2 0.58 1.10
5 70.78 0.28 15.24 0.21 1.88 0.03 0.52 0.90 3.38 4.53 0.06 0.45 0.92 99.18 0.52 1.26
6 71.34 0.34 15.08 0.24 2.30 0.03 0.54 1.69 4.47 2.89 0.06 0.32 0.48 99.78 0.49 1.11
=((Na 0+ K,0) / ALOs( )3 ANKC= A1,03/( NayO + K,0+ Ca0) ( )s wy 1%
2 arw
Table2 CIPW Design Schedule of Petrochemistry of Pingdao Granitoids
0 Or Ab An  C DiWo DiEn DiFs HyEn HyFs OlFo OlFa Mt Hm I  Ap
1 29.83 21.48 34.93 5.38 2.63 0 0 0 1.56 3.16 0 0 0.24 0 0.66 0.13
2 32.61 26.32 31.79 3.92 2.12 0 0 0 0.43 1.4 0 0 0.57 0 0.37 0.13
3 28.28 29.22 31.59 5.69 0.49 0 0 0 .39 1.8 0 0 091 0 0.36 0.18
4 33.85 25.53 31.61 4.42 1.49 0 0 0 0.61 0.66 0 0 .11 0 0.48 0.24
5 30.62 27.39 29.21 4.21 3.33 0 0 0 1.33 2.93 0 0 0.31 0 0.54 0.13
6 28.73 17.27 38.17 8.12 1.66 0 0 0 1.36 3.5 0 0 035 0 0.65 0.13
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3
Table 3 Trace Elements Content of Pingdao Granitoids
Ba Rb Sr Y Zr Nb Th Ga Cu Ni
1 7.7 8.6 5.9 6.58 4.3 84.7 158 0.4 0.4 0.13
2 6.7 5.7 6.1 9.81 2.6 15.4 209 1.0 2.0 0. 05
3 29. 4 10.5 4.6 13.6 4.4 51.0 241 1.4 1.3 0.16
4 30.0 11.5 6.8 7. 80 3.6 6.1 208 1.3 1.8 0.16
5 10. 8 10.2 6.1 4.18 2.2 28.6 203 2.6 1.2 0.10
6 4.1 10. 8 6.7 17.6 3.7 48.6 127 0.3 0.6 0.07
(11 830 400 300 34 200 20 18 20 20 8
Cr Hf Se Ta Co w Sn Mo Bi
1 320 775 3.1 28 7.9 1.7 130 3.4 21.6
2 89 280 2.5 25 12 2.3 75 2.5 20.0
3 200 870 2.5 20 3.8 2.6 160 4.1 30. 8
4 150 610 1.5 23 11 1.6 72 1.8 15.1
5 150 480 2.6 28 10 2.8 130 3.8 17.8
6 310 970 3.5 28 11 1.3 190 5.3 20.5
t 25 1 0. 05 3.5 5 1.5 3 1 0.01
ICP -MS s 10-¢
4
Table 4 REE Data of Pingdao Granitoids
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm
1 38.4 56.3 4.67 19.3 2.71 0.62 2.59 0.40 1.75 0.26 0.63 0.1
2 24.0 43.2 4.34 14.7 3.96 0.40 2.80 0.45 2.65 0. 48 1. 14 0.12
3 33.4 71.1 5.32 249 4.51 0.72 3.24 0.49 3.42 0.57 1.75 0.24
4 21.1 36.4 4.02 11.9 2.93 0.44 1.78 0.3 1.95 0.41 1.24 0.11
5 27.6 44.9 3.82 17. 4 3.62 0.64 2.79 0.33 1.38 0.19 0.34 0.05
6 5.95 10.0 1. 10 3.67 0.86 0.12 1.22 0.36 3.15 0.68 2.41 0.49
Yb Lu SCe Sy 3Ce/Zy  OEu dCe (La/Yb)y (Gd/Yb)x (La/Sm)y
1 0.56  0.08 122.0 12.95 134.9 9.42 0.706 0.859 46.230 3.73 8.91
2 0.65 0.08 90. 6 18.2 108.8 4.98 0.350 0.95 24. 89 3.48 3.81
3 1.37  0.16 139.9 24.8 164.8 5.63 0.550 1.17 16. 44 1.91 4. 66
4 0.72  0.08 76.8 14.4 91.2 5.33 0.547 0.89 19.76 1.99 4.53
5 0.27 0.04 97.9 9.6 107.5 10.24 0.594 0.92 68.92 8.34 4.80
6 3.80 0.50 21.7 30.2 51.9 0.72 0.358 0.88 1. 06 0.26 4.35
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Fig. 9 REE Distribution Patterns for Pingdao Granite
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Crystal Field Potential Energy and Minute Interference
Matrix Element Calculation on 6 Coordinated Cu®"
in Mineral with Symmetric Conter

HAN Zhao xin, ZHANG Jin gang, LUAN Li jun
(Schoolof Earth Sciences and Resources Management, Chang an University, Xi an 710054, China)

Abstract: For the ion model crystals or the crystals in which the ionic bond is dominant, the optic and magnetic features can
be interpreted by the crystal field theory. Through the calculation of crystal field minute interference matrix element, the po
sition of crystal field spectra can be defined mensurably. Although some calculation results have been givenin literatazes, but
the lack of the matrir element calculation procedure is not beneficial for the calculation in any circum stances. This paper de
duces the crystal field potential operator on the mineral which has center of symmetry, calculates the integrated value, and
gets the matrix element formula expressed by modulus of A4x,s #* and 7* . On the bas is of the structure data of turquoise
this paper calculates the modulus Ay of crystal field minute interference matrix element of Cu®>" and calculate the other ma
trix elements. Through diagonal manipulation of symmetry matrix, as the result, the authors get the d orbit energy and the
position of crystal field spectra of Cu?>" in turquoise. Compared with the experiment datas, they are consistent. Therefore,
combined with the experiment datas this method can illustrate the color forming mechanism of ion crystal

Key words: crystal field; potential operator; matrix element calculation; d trajectory energy
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Geochemical Features and Tectonic Setting of
Pingdao Granite in Tianshui Region of Gansu Province

LI Sue cheng'. LI Yong jun’®, LI Jin bao’, LIU Zhi wu’
(1. Geological Survey of Gansu Province. Lanzhou 730000, China; 2. School of Earth
Sciences and Resources Management, Chang’ an University, X i an 710054, China)

Abstract Five successive stages of magmation in the Pingdao granite could be recognized, they are plagiogranite, granodior
ite, biotite adamellite, porphyaceous biotite adamellite and syeogranite. The granite, with NK/A=0.49~0. 62, ANKC>
1. 1, rich muscavite, and corundum when calculated by CIPW, belongs to the aluminium supersaturation and cale alkali se
ries. The TiO,, FeO, MgO, CaO, and Na,O decrease increasingly but the Fe,03 and K, O increase strongly with the SiO,
increasing. Petrochemistry study indicates that the source rocks of the Pingdao granite are graywacke and fragmental rocks
and they are rich the LREE, with 0Eu= 0. 35~ 0. 7 and intense Fu depletion. Meanwhile, they are poor in Ba Rb Sn Y,
Cu, Zr, Ga and Ni butrichin Nb Ta Bi, Th, Cr Sn, Mo, Hf and S¢, and especially rich in Hf; Sn and Sc. The infor
mation of the tectonic geochemistry displays that the Pingdao granite is a intraplate rift type.

Key words; granite geochemical features; tectonic setting; Pingdao granite; Tianshui Gansu Province
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