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Abstract

Abstract

Rare earth borates possess many interesting and valuable properties. Being
attracting in these compounds is due to not only pure research aspects in structural
chemistry, but also the possibility of modern technological applications, such as
luminophors and laser materials, etc. In this dissertation, we focus on the syntheses
and the crystal chemistry of rare earth borates. Hydrothermal methods and low
temperature boric molten salt techniques were employed in synthese of five kinds of
compounds. Single-crystal X-ray structure analysis, XRD, DFT calculations,
TG-DTA, IR, SEM and EDX results are also presented.

1. Three new cerium and lanthanum borates Ce[BsOs(OH)(H20)]NOs-2H-0,
La[Bs0s(OH)]NO3-2H,0 and Ce[B4Os(OH)2]C1 were synthesized by using a
low-temperature molten salt method with boric acid or hydrothermal techiques at
513K in Ce203-B203-H20 system. Their crystal structure have been solved and
refined from singer crystal X-ray diffraction data. The crystal structure of
La[Bs0s(OH)]NO3-2H>0 is closely related to that of Ce[BsOs(OH)(H20)]NO3-2H20,
Both of crystal structures consist of corrugated layers in the ac-plane formed by
[BsOs(OH)]* or [BsOs(OH)(H20)]* anions as the FBBs, these borate groups are
further polymerized via corner-sharing to form a 2D corrugated layer with
9-membered rings in the layer, lanthanum atoms locate in the rings. The correlations
of synthetic conditions and fundamental building blocks of the first two new
compounds were discussed.

2. A new hydroxyl lanthanum borate LiLa(OH)BOs; was synthesized under
hydrothermal condition in the system of Li>O-La>03-B203-H20. The crystal structure
was solved via single crystal X-ray technique. The crystal structure can be constructed
from a stack of [LaO] and [LiO] layers, the successive layers are connected by [BO4]
tetrahedr. The new compound was characterized by XRD, TG-DTA and FT-IR
spectroscopy. Decomposition product of LiLa(OH)BO3 was also studied.

3. The single crystal of Li3Y(BO3). was obstained by using a low-temperature

II



Abstract

molten salt technique with boric acid at 513K in Li2O-Y203-B20s system. The crystal
structure, XRD, TG-DTA, IR and the characterizations of decomposition product are

present.

Key words:  Rare earth borate; Crystal structure; Hydrothemal synthese; low

temperature molten salt techniques
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