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Abstract

The compound SrAl(BO;),0 is a good host lattice for negative thermal expansion. We have mea-
sured thermal expansion over the limited temperature range by X-ray diffraction and ceramic dilatom-
etry. In the aluminum borate compound, a thermal contraction is observed with a coefficient —1.64x
107 A/°C on the ¢ axis in the temperature range 23~215°C and with a maximum change —1.75 pm

in length of a ceramic bar of 20 mm in the temperature range 110~170°C, respectively.
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Fig. 1. Schematic drawing of (a) the tranverse vi-
bration of the central O (Oxygen) in the M (Metal)-
O-M. (b) Relative rotation of two trigonal F planes
about the Sr atom site in LiSrAlF,.
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Fig. 2. Synthesis diagram of the compound,
SrAL(BQ,),0, as an aluminum borate materials.
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Table 1. Selected interatomic distances (A) for
SrAlL(BO,),0

atom-atom Sr-O2(x6) Al-Ol
2.552(7) 1.670(4)

Al-02(x3) B-02(x3)
L770(7)  1.354(7)

distance

Table 2. Crystallographic data and atomic param-
eters for SrAlL(BO,),0

a=4891(2) A, c=23.923(4) A, space group R32 (no.
155), Z=3, formula wt.=275.20g, p=81.63cm™,
Petes. = 2.766 gem™, 263 averaged reflections, 20 variables,
R = 0.054, R,=0.058

site
atom symmetry y z
Sr D, 0 0 0
Al C, 0 0 0.5698(2)
01 D, 0 0 172
02 C, 0.424(2) 0.393(2) 0.0661(3)
B C, 0 0 0.7344(6)
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Fig. 3. (a) Drawing of the unit cell of SrAl,(BO,),0.
(b) Drawing of the 6 O coordinated Sr atom as
viewed a slightly trigonal prism; SrO; structure of
SrAL(BO,),0.
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Fig. 4. XRD spectra : bottom) Powder X-ray dif-
fraction trace of SrAl,(BO;),0. top) Powder X-ray
diffraction trace of SrAlL(BO,),0 generated with
the computer program LAZY-PULVERIX.!
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Fig. 5. (a) Melting point diagram of the compound
SrAL(BO,),0 with LiBO,. (b) DTA analysis of the
compound SrAl,(BQG,),0.
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Fig. 6. a) Thermal expansion diagram of the com-
pound SrAL(BO,),0. b) Drawing of the unit-cell
parameters in the compound, SrAl,(BO,),0 vs. tem-
perature.
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Fig. 7. Drawing of the structure of unique 2 coor-
dinated O atom, AlQO, tetrahedrons, BO; triangles,
and SrO; (M = Sr) trigonal prism as viewed along
the ¢ axis.
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temperature,
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