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Fig. 1 Some p-t phase diagrams of ALSiOs system
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Table 1 Names, abbreviations and the formulae of the end-members in the study
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Fig. 2  p-t diagram for paragenesis of garnet and biotite
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Dashed lines result from the ideal mixing-on-sites model of plagioclase.
while the solid lines from the non-ideal solid solution with the activity

coefficient of 1. 28. The same with the following graphs.
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Solid solution minerals: Influence on p and t of the andalusite ore deposit
in Xixia, Henan Province, China

LI Xin-qing (LEE Xin-qing)', YIN Hui-an’, WEN Lu’
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002,
China; 2. Department of Applied Chemistry, Chengdu University of Technology, Chengdu 610059, China; 3. Analytical Center,
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Abstract: Most natural minerals are solid solutions that comprise two or more end-members. Reconstruction of the
p and ¢ conditions for minerals, rocks or ore deposits, therefore, entails inevitably the solid solution, the ideality
or non-ideality of which is the most concern of the researchers. Through constructions of equilibrium p-t curve for
some mineral parageneses in pelitic schist in Yangnaigou, Xixia County, Henan Province, China, which consists of
only andalusite for the system Al:SiOs and forms between 420 ~ 600 °C, thus suggesting the p-t curves must pass
through the brackets, it is demonstrated that plagioclase in the schist is a nonideal mixture of the end-members.
Whereas p and ¢ are consistent with the characteristics of the petrology and lithofacies when garnet, biotite and
muscovite are treated as ideal solutions. There are three factors to determine the ideality of the solid solutions. They
are (1) crystal chemistry, (2) influence of activity variations of the mineral on the reaction enthalpy or free energy,
and (3) p and t conditions under which the mineral was formed.

Key words: solid solution; mineral; thermodynamics; geologic thermometry and barometry; andalusite;

geochemistry
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