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Abstract

; Crystal structure parameters have been determined for a compositionally intermediate

~ scapolite (Naz.»Ca, 33Ko.20) (Sis.0sAls.05)024Clo.s6(COs)o.57(SO4)o.04 in space group P4,/n before
and after a heating cycle. In addition, unit-cell parameters have been determined with room-
temperature data collected before and after heating, and with data collected at 400°, 600°,
700°, 800°, 900° and 1000°C. Both a and volume increase with temperature while ¢ remains
constant. Thermal expansion of a results from rotation of four-membered rings of tetrahedra
in the (001) plane. Tetrahedrai bond distances suggest that this sample has a highly ordered
Si-Al distribution with T1 and. 73 occupied by Si‘*-and T2 occupied by AI**. The irreversible

change in tetrahedral bond distancés after the sample was heated to 1000°C suggests a slight

"amount of disordering has taken place. This change also affected the unit-cell parameters. The
carbonate group was refined as a rigid body with realistic bond distances and angles using the
least-squares computer program RFINE4. The refinement confirms the model of Papike and
Stephenson (1966) and suggests that the group tilts only slightly out of the (001) plane.

Normalized primitive reflections which violate /4/m symmetry decrease in intensity with

um-silicon distributions, carbonate group disorder, and

temperature up to 1000°C but do not dissappear.

Introduction

Scapolites, a group of rock-forming silicates that
- exhibit many structural complexities, can, as a first
 approximation, be considered as solid solutions
. between marialite, Na,Al;Si;0,Cl, and meionite,

- Ca,AlSi40,CO;. These formulae are written in the
form most consistent with the scapolite structure, but
can also be written as marialite, 3NaAISi;O,- NaCl
and meionite, 3CaAl,Si,0,- CaCO; to show an anal-

ogy with plagioclase feldspar chemistry. Three

coupled substitutions are evident in this solid solu-
tion series: Na'* = Ca?*; Si** = AP’*; CI'- = COjf~.
~All three substitutions are active in the more sodic
_ part of the series [Ca/(Ca + Na) < 0.75] while in the
less sodic part [Ca/(Ca + Na) > 0.75], the sub-
stitution is NaSi = CaAl, the same as in the plagio-
clase feldspars (Evans et al., 1969). At Ca/(Ca + Na)
> 0.75 the anion site is filled with CO3~ (Papike,
1964; Evans et al., 1969). i
" The first reasonably complete structure models of
scapolite were reported by Pauling (1930) and Schie-
bold and Seumel (193Z). The structure of a Na-rich
scapolite was first refined by Papike and Zoltai (1965)

and that of a Ca-rich scapolite by Papiké and Ste-
phenson (1966). Lin and Burley (1973a, 1973c, 1975)

“ reported three additional structural refinements. The

space group of scapolite is a function of composition.

" The theoretical end-members, marialite and meion-

e, display diffraction symmetry consistent with
space group I4/m, but intermediate composition<
have reflections that violate this symmetry and reduce
the space group to a primitivc iype. Papike and Ste-
phenson (1966) reported diffuse reflections violating
the body-centered symmetry but did not treat them in
the structural refinement. Lin and Burley (1973a,
1973b, 1973c, 1975) state that the true space group is
P4,/n, and their three refinements are reported in this

ite

space group, even though they did not observe reflec-

tions violating /4/m symmetry in their meionite-rich
scapolite. Ulbrich (1973) also states that the space

- group for intermediate compositions is P4,/n. Pha-

key and Ghose (1972) and Buseck and lijima (1974),
however, conclude from electron diffraction studies
that the space group for intermediate compositions is
P4 or P4/m.

Infrared spectra (Papike, 1964; Schwarcz and
Speelman, 1965) suggest that the carbonate group is,
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