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ABSTRACT

In this dissertation, the title compounds were synthesized at 825°C by
stoichiometric ratios of elements. Single crystal study revels two structure types
of known compound LaslnsS;3and Phsln,BisS13 are obtained and all crystallizes
in the space group Pbam of the ortherhembic system.

Lasln esSe1s with cell dimension a= 12.434(4) A, b = 22.168(7) A and ¢ =
4.1946(12) A, R1/wWR2 = 0.0432{0,1107, which is mainly structured by edge
shared InSeg octahedra with InSeg tetrahedra connected at the corners, forming
2-D layers linked by La-Se ionic bonding. Single crystal analysis revels that one
of the metal octahedra sites is occupied by 2/3 of In. Three molecule models
were constructed to understand the electronic structure. The result indicates that
the Laslng g6Se13 should be a semiconductor with low electron transference
efficiency.

A series of quaternary chalcogenides, such as Na,LayIn;Se;s with cell
dimension a = 21.36(1) A, b =26.39(1) A, ¢ =4.151(2) A , R1/wR2 = 0.0320
/0.0650, were found in the reaction using NaCl as flux and doped by Mg ~ Ca -

Sr ~ Mn ~ Pb in similar process. The structure of these compounds are the same,

which is composed by two directional M,IngSe,q units that formed by six InSeg
octahedra and two MSeg octahedra. From the comparison of electron density on

metal sites, the result indicates that doped metal ions are mix-occupied with Na



and La in all metal sites depending on environmental preference and types of

bonding.




