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Using differential thermal analysis as well as X-ray phase and chemical ones, the
formation of lithium-gadolinium borate LigGdB;Og (LiGABO) phase in the Li,0-Gd,05-B,04
oxide system has been studied. The formation and melting temperatures of LiGdBO com-
pound have been found to be (660x5) and (835+5)°C, respectively. The compound exhibits
a strong melt overcooling at the crystallization that increased as the overheating tempera -
ture grows. The manufacturing conditions of raw material for LiGdBO crystal growing
have been determined.

Meromamu nuddepeHInaIbHO-TEPMUAYECKOTO, PEHTIeHO-(Pa30BOro U XUMUUECKOI'0 aHAJIHU-
30B M3y4eHO oOpasoBaHme (paswl yuTHii-ragonnaresoro 6opara LigGdB;O4 (LIGABO) B cucre-
me okcupos Li,0-Gd,03;—B,05. Onpeznenens Temneparypsl obpasosanus (660+5)°C u mias-
nenus (835+5)°C coepuuenus LiGABO. YcranHoBieHO, UTO 5TO COeQUHEHUE XapPaKTEPU3YETCs
CUJIBHBIM IePeoXJasKIeHNeM pacIllaBa IPYU KPUCTAJLIN3ALUN, BO3PACTAOIIUM C MOBBIIIEHN-
eM TeMIepaTyphl meperpesa. OmpenesieHbl YCIOBUS MOJYUEHUS IMUXTHI [IJs BBIPAIUBAHUSA
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mouokpucraaaos LiGdBO.

Borate compounds of alkali, alkali-earth,
and rare-earth elements have drawn a great
attention during last few years [1]. Single
crystals of these compounds show a set of
properties being of interest for non-linear
optics and acoustics [2, 3] as well as in scin -
tillation technique [4, 5]. A novel scintilla-
tor for thermal neutron detection, the lith-
ium-gadolinium borate LigGdB3Oq single
crystal, is among those materials [4-7].
This material was not studied systematically
before and the specific features of its manu-
facturing are not described in literature.

In particular, there are no data on the
phase diagram of Li,O-Gd,03-B,05 ternary
oxide system. The diagram is difficult to
construct due to well-known peculiarities of
borates, namely, the volatility, trend to po-
lymerization, glassing, and polymorphism,
high viscosity and overcooling of melts [8].
The lack of experimental data at least on
the phase formation sequence in that sys-
tem and their stability, the formation tem -
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perature interval and the homogeneity re-
gion limits, and on the phase composition of
crystallization products gives rise to prob-
lems associated both with the solid phase
synthesis of LiGABO compound and the con-
trolled crystallization of the corresponding
melt. The melting of that LiGABO has been
affirmed to be of congruent character [7]
but no experimental data are presented con -
firming this information. We have shown
that it is possible to grow LiGdBO single
crystals from the melt by Czochralski tech -
nique [1, 9]; this fact may evidence to some
extent that the compound melts con-
gruently. This work is aimed at the study
of the solid phase synthesis conditions of
stoichiometric LigGdB3;Og in the Li,O-
Gd,03-B,05 oxide system and of peculiari-
ties of its melting and crystallization.

The samples for the study were prepared
using ceramic technology. The initial com -
ponents weighed to £0.0001 g were mixed
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