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Fig. 1 Model of tetrahedral coordination structure
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Fig.2 Model of octahedral coordination structure
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Table 1 Energy and stabilization energy of molecular clusters for

major elements consisting of tetrahedral and octahedral ( ap= 0. 840 9 nm)

Stabilization energy Stabilization energy

Energy of center
&y of tetrahedron of tetrahedron

Coordination center ~ Energy of tetrahedron Energy of octahedron

cation cluster E-y/a. u. cluster E or-m/ a. u. cation K¢/ a. u. cluster Evef a. u. cluster E o/ 2. u.

Ca”* - 964.37782 - 1111.93598 - 669.43352 - 1.06506 - 1.74336

Mg — 491.404 38 - 638.99122 - 196.51193 - 1.01321 - 1.72019

Fe?* — 1544.074 49 - 1691.376 50 - 1248.07151 -2.12373 - 2.54589

Fe** - 1543.822 14 - 1690. 63351 - 1247.45476 - 2.488 14 - 2.41965

Ti* - 1133.82626 - 1282.51182 — 836. 88742 - 3.05960 - 4.86530
y3* - 1226.22221 - 1375.26818 — 927.85234 - 4.49063 - 6.65674

Er= - 293.87924a.u.; Eon= - 440.759 10 a. u.
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Energy factors of primary ore forming elements in

Panzhihua vanadic titanomagnetite ore deposit and

their geochemical characterization

GONG Rong-zhou', CEN Kuang’
(1. State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, P.R. China;

2. School of the Earth Sciences and Land Resources, China University of Geosciences,

Beijing 100083, P. R. China)

[ Abstract] Panzhihua vanadic titanomagnetite ore deposit is characterized by high concentration of transition elements V, Ti and Fe

etc. The theory and method of quantum geochemistry were applied to study the energy factors of primary ore-forming elements and

their geochemical characterizations. The crystal structure models of titanomagnetite and ilmenite were calculated by ab initio Hartree

Fock molecular-orbital method. The results show that the primary ore-forming elements are controlled by the principle of energy mini

mization during the crystallization processes, and V, Ti, Fe and other oreforming elements are re-concentrated in titanomagnetite

and ilmenite.

[ Key words] quantum geochemistry; ab initio HartreeFock molecularorbital; titanomagnetite; ilmenite
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