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Abstract

-~ The structures of six members of the helvite-genthelvite series (Mn,Fe,Zn)x(BegSis024)S2
“ have becn refined. in the space group P43n 1o R factors between 0.024 and 0.029 for

observed reflections measured on an automate
using MoK a radiation. The 1:1 BeO, and SiO,

d single-crystal 4-circle X-ray diffractometer

tetrahedra are completely ordered. The Be-

0. Si-0 and 0-O distances. of the two distinct tetrahedra are constant throughout the
‘compositional series, indicating that the interframework cations ‘have no effect on the
~ dimensions of the framework tetrahedra. Thus the geometrical sodalite model of Hassan
and Grundy (1984) is applicable to the helvite group minerals and is used for a thorough
analysis of the variations in crystal parameters. The results also indicate that pure danalite
is probably stable and that complete miscibility should exist between the Mn, Fe and Zn

~ end-members.

Introduction

e SThe chemical composition of the helvite group minerals

© ‘can be expressed as Cg‘(Beﬁ_Si(,Ou)S:.’ with C = Mn

. (helvite), Fe?' (danalite) and Zn (genthelvite). The helvite

group minerals are isotypic with cubic sodalite, Nag(Alg

: "‘F'Si(,Ou)Cl’z and their structures are characterized by four-

 membered rings of BeO4 and SiOq4 tetrahedra in each of

 the faces of the unit cell; these rings are linked together,

forming six-membered rings about each of the cell cor-
ners. The Al atoms in sodalite correspond to Be atoms in
_ the helvite group minerals, the Na atoms to Mn, Fe** or
Zn atoms and the Cl atoms to S atoms (see Fig. 1 of
Hassan and Grundy, 1984). i

Barth (1926) and Gottfried (1527) reported that helvite
has space group P43n and Pauling (1930) determined the
structure of a helvite from Schwarzenberg, Saxony by

~ making full use of the isotypic relationship with sodalite.
. A'sample of helvite from the same locality was refined to

an R-factor of 0.04 by Holloway et al. (1972).
. Dunn (1976) analyzed seventy-five members of the

" helvi-> group from world-wide localities and also used
- fifty ,even analyses from the literature, and concluded

that the chemical analyses indicate complete miscibility
between the Fe- and Mn-members and between the Fe-

~ and Zn-members but not between the Mn- and Zn-

members. Essentially pure helvite and genthelvite oceur

naturally but the nearest approach to pure danalite isa
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sample with 86% of the Fe end-member. Danalite was the

“only end-member of the helvite group that could not be

synthesized by Mel'nikov, Latvia and Fedosova (1968). .

This would suggest that pure danalite is unstable. Struc-

tural analyses and the sodalite’ model of Hassan and
Grundy (1984) may be useful in considering the existence

of pure danalite and the absence of miscibility between

the Mn- and Zn-members of the Helvite group.- o
Hassan and. Grundy (1984) have developed a geometri: r
cal model for structures based on the sodalite framework -
topology. In this model. they assumed that the inter- *
framework jons (Na*; K*, Ca2t, CI~, OH™, H,0, 8037/ .

~¢tc.) have no effect on the Si-O and Al-O distances. The
helvite group minerals provide an ideal opportunity to’ . s

examine the isolated effect of the interframework cations
on analogous Be-O and Si-O distances, together with the
application of the sodalite model to variations of crystal
parameters and thermal expansion behavior. :

The sodalite structure has also been modelled by
Taylor (1968, 1972), Taylor and Henderson (1978), Demp-
sey and Taylor (1980) and Beagley, Henderson and
Taylor (1982). These models, including that of Hassan
and Grundy (1984) have been used to analyze the thermal
expansion behavior of aluminosilicate-sodalites; using
thermal expansion data of Taylor (1968, 1972) and Hen-

‘derson and Taylor (1978). The sodalite-type framework

topology is usually in a partially collapsed state due to the
relatively small interframework ions (Pauling, 1930).
Heating (or substitution) causes the framework tetrahe-
dra to rotate. This rotational mechanism is described in
terms of Ur; and A, the angles through which the distinct
framework tetrahedra are rotated relative to their position
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