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Refinement of the crystal structure of gallium trifluoride, GaF;
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Abstract

F3Ga, trigonal, R3¢ (No. 167), a = 5.012(4) A,
c=129%(1) A, V=282.6 A%, Z=6, Ry(F) = 0.022,
WRet(F2) = 0.053, T=293 K.

Source of material

GaF3 may be obtained through the reaction of gallium metal
(Ventron 4 N) with NH4F (Merck, 99,8 %, recrystallized from
CH30H to remove traces of water) in the molar ratio of 1:3ina
sealed Monel container. The reaction temperature is 748 K with a
crystallization time of six weeks. Colourless square shaped nearly
cubic crystals are obtained [1].

Table 2. Atomic coordinates and displacement parameters (in Az).

Discussion

GaFjs crystallizes in the VF3 type of structure with the hexagonal
space group R3c [1]. A previous description of the crystal struc-
ture [2] uses the rhombohedral setting of the space group. The cell
parameters obtained by powder diffraction refinement are
a = 4.995(1) A and ¢ = 13.063(4) A. GaF; is built of a
three-dimensional network of {GaFs] octahedra sharing common
corners with a Ga~F-Ga angle of 147.79(8)°.

Table 1. Data collection and handling.

Crystal: colourless, square-formed, nearly cubic,
size 0.16 % 0.20 x 0.20 mm

Wavelength: Mo K, radiation (0.71073 A)

: 143.37 cm™'

Diffractometer, scan mode: STOE IPDS, ¢

20max: 55.7°

N(hkl)measureds N(hkl)unique: 726,77

Cnterion for lobs. N(hkl)g: Iobs > 2 O(lobs), 74

N(param )refined: 8

Programs: SHELXS-97 (3), SHELXL-97 (4],
DIAMOND [5]
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Atom Site x y F4 Un Uxn Usz U Un Uz
Ga 6b 0 0 0 0.0033(4) Uny 0.0030(5) 0.0016(2) 0 0
F 18¢ 0.0591(3) x-1/3 1/12 0.0090(7) Un 0.0083(7) 0.0057(7) -0.0020(3) -U3
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