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Abstract

The title compound has been synthesized by solid-
state reaction. Its structure is isomorphous with those
of other lithium pyroxenes and is composed of infinite
isolated chains of edge-sharing VO, octahedra linked
together by corner-sharing SiOy tetrahedra. These form
a three-dimensional framework within which each Li*
ion occupies a highly distorted octahedron.

Comment

The alkali metal pyroxenes denoted AM**Si,O4 (A = al-
kali metal) have been studied for a long time since many
of them are naturally occurring minerals (Cameron,
Sueno, Prewitt & Papike, 1973). The structures of these
compounds are very versatile and can accommodate
a wide variety of cations at the M site. Interestingly,
the sodium pyroxene family is much larger than the
corresponding lithium family; nine sodium compounds
have been discovered to date with M = AI**, Fe**,
Cr*, Ga*, V¥*, Mn™, Ti**, Sc* or In* (Ohashi, Os-
awa & Tsukimura, 1987). For the lithium family, the
following compounds have been isolated: LiAlSi,O4
and LiFeSi,Oq (Clark, Appleman & Papike, 1969),
LiScSi,0 (Hawthorne & Grundy, 1977), LilnSi>O,
(Grotepass, Behruzi & Hahn, 1983) and LiGaSi,O4
(Sato, Osawa & Ohashi, 1994). We were thus inter-
ested in synthesizing further lithium equivalents of the
sodium family. We report here the crystal structure of
a new lithium pyroxene, LiVSi,Oy, synthesized in our
laboratory.

This new lithium vanadium(IIl) metasilicate exhibits
the LiAlSi;Os structure. Its framework is composed of
infinite isolated chains of edge-sharing VO; octahedra
linked together by corner-sharing SiO; tetrahedra. A
polyhedral representation of the structure showing the
isolated chains running along the [001] direction is
presented in Fig. 1. An ORTEPII (Johnson, 1976) view

sodium pyroxenes is related to the alkali metal radius.
In lithium compounds, the small Li atom is sixfold
coordinated and occupies a highly distorted octahedron
(Fig. 3) with two short Li—O bonds of 2.065(4) A
and two longer ones of 2.444 (4) A, while for sodium
compounds, the Na atom is eightfold coordinated in a
very distorted cubic antiprism. The Si atom is located
in a slightly distorted tetrahedron (mean Si—O =
1.621 A), while V"' has octahedral coordination with
V—O distances in the range 1.920-2.072 A.

Fig. 1. Polyhedral representation of the LiVSi>0, structure down the
a® axis showing the infinite chains of VOg4 octahedra.

of the unit cell, slightly tilted for clarity, is given in Fig. 2. ORTEPII (Johnson, 1976) representation of the structure of

Fig. 2 and shows the atom labelling. Both Li and V
occupy the special position 4(e) (0, y, 1/4). The main
difference between the structures of the lithium and
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LiVSi;0q showing the atom labels, Symmetry codes: (i) —x, -y,
—2; (i) —ux, y, 11 -z (i) x —y, & — 2 (iv) Laxig— v 44
(W x | — vz — L Displacement ellipsoids arc plotted at the
90% probability level.”
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Fig. 3. The lithium coordination polyhedron. Symmetry codes: (ii) —x,
¥, % —zi)x, 1 —y, % + z; (vii) —x, 1 — y, —z. Displacement
ellipsoids are plotted at the 90% probability level.

Experimental

Single crystals were obtained by solid-state reaction of a mix-
ture of Li,SiO3, Si0;, V205 and V,03 in proportions corre-
sponding to the chemical formula Li; ¢SiVOs. The mixture,
ground in an agate mortar, was placed in a platinum crucible
and heated at 1373 K for 96 h under a primary vacuum. Slow
cooling led to the formation of small green crystals. Energy
dispersive X-ray analysis (EDX) gave an Si/V molar ratio of
2.

Crystal data

LiV8i206 Mo Ko radiation

M, = 210.04 A =0.71069 A
Monoclinic Cell parameters from 25
C2/c reflections
a=9634(4) A 6 = 3.25-19.30°
b=18.586(2) A p=2.84 mm~'
c=53042) A T=293Q2) K

B = 109.69 (3)° Parallelepiped

0.12 x 0.06 x 0.04 mm
Translucent pale green

V=4131(2) A’
Z=4

D, =338 Mgm™>
D,, not measured

Data collection

Enraf-Nonius CAD-4 427 reflections with

diffractometer 1> 3o(l)
20/w scans Rine = 0.01
Absorption correction: Omax = 28°

1) scan (North, Phillips h=-12 — 11

& Mathews, 1968) k=0—11

Toin = 0.786, Tax =0.893 [ =0 — 6

6 standard reflections
frequency: 3 every 60 min
intensity decay: 0.4%

1190 measured reflections
481 independent reflections

Refinement

Refinement on F Apmax =037 e A3

R =0.019 Apmin = —0.58 ¢ A3
wR = 0.016 Extinction correction:
§$=1.078 Larson (1970)

LiVSi,0¢

Extinction coefficient: 4.7 (8)

Scattering factors from
International Tables for
X-ray Crystallography
(Vol. 1V)

427 reflections

48 parameters

Weights: Chebychev
polynomial (Carruthers
& Watkin, 1979)

(A/0)max = 0.0005

Table 1. Selected geometric parameters (A)

V1—01 2.067 (1) Sil—Oo3" 1.631 (1)
vVi—orn 2.072(1) Lii—O1" 2.065 (4)
V1—02 1.920 (1) Lil—02" 2.184 (1)
Sil—O1" 1.634 (1) Li1—O3 2.444 (4)
Sil—02 1.593 (1) Vi---v1 3.105 (1)
Sil—03 1.625 (1) Sil. . .Sit" 3.075 (D)

Symmetry codes: (i) —x, —y, =z (ii) 1 +x, § —y, §+; (i) x, I =y, 2— 43
iv)x,1 -y, 1 +z

The VI, Sil and Ol atoms were localized by the Patterson
technique and the other atoms were localized from a series of
difference Fourier maps and refinements (Watkin, Carruthers
& Betteridge, 1985).

Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994).
Cell refinement: CAD-4 EXPRESS. Data reduction: CRYSTALS
(Watkin, Carruthers & Betteridge, 1985). Program(s) used
to solve structure: SHELXS86 (Sheldrick, 1985). Program(s)
used to refine structure: CRYSTALS. Molecular graphics:
ORTEPII (Johnson, 1976). Software used to prepare material
for publication: CRYSTALS.

The authors would like to thank Pierre Baules for his
help with X-ray data collection.

Supplementary data for this paper are available from the IUCr
electronic archives (Reference: JZ1217). Services for accessing these
data are described at the back of the journal.
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