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Carlfriesite: crystal structure, revision of chemical formula, and synthesis
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Abstract

The structure of natural carlfriesite, given by Williams and Gaines (1975) as H,Ca(TeOy)-
was determined by single-crystal standard X-ray procedures. The least-squares rdmumm for
393 observed reflections resulted in a conventional reliability index R = 0.027 (with aniso-
tropic temperature factors for Ca and Te and isotropic for O). The cell content obtained is
Ca,Te205. with one third of the Te atoms in octahedral coordination. as characteristic for
Te(VI). and the rest in the usual one-sided coordination of Te(IV). Carlfriesite was synthe-
sized by the hydrothermal treatment of 2 stoichiometric mixture of TeQ,. Te(CH),. and CaO
at 150-230°C. : : '

Introduction : extinctions corresponded to space groups C2/¢-C3,
and Ce-C*: Since the structure was determined to be

Carlfriesite is a rare tellurium mineral from Mocte- TR i
centrosymmetric, € 2/(‘ is considered to be the correct

“ zuma. Sonora., Mexico. Williams and Gaines (1975)
gave a mineralogical and crystallographic description
“of this new species. From electron microprobe analy-
ses and a water determination by the Penfield method
on 1.879 mg they derived tne formula H,Ca(TeO;)s,.
in connection with the continued interest of the
senior author (J.Z.) in the stereochemistry of tell-
“urium minerals. we decided to determine the atomic
arrangement -of carlfriesite. A preliminary note has
been published by Effenberger and Mayer (1977).

space group.
Diffraction intensitics were collected on the same
diffractometer with MoKa radiation. graphite mono-
chromator. #-26 scan. scanning rate 0.25°/min. scan-
ning range 0.87-1.00° and background measure-
ments 0.62-4.02 min. TIntegrated intensities were
collected up to sinf/A = 0.66A . Of the 774 possible
independent reflections in this region, 535 with [ 2
30(/j were considered to be observed. |
The tellurium and calcium positions were found by
R ' direct methods (MULTAN) in connection with the in-
- Determination of the structure _ terpretation of a 3-dimensional Patterson function.
After many trials a tiny crystal (approximate aver- Subsequent 3-dimensional Fourier maps revealed the
age dimensions: 29 » 15 % 25 um. irregularly broken positions of the oxygen atoms and led to a cell con-
on one side) suitable for single-crystal work was iso-  tent of Ca,Te,04 (CaTe,04 with Z = 4).
Jated” from material from the tvpe locality. A least- The full-matrix least-squ: res refinement with the
squares refinement of Philips PW-1100 four-circle 535 observed reflections, with anisotropic temper-
diffractometer data vielded for the unit cell @ = = ature factors for Ca and Te. isotropic for O, and
12.576(2). b = 5.662(3). ¢ = 9.9942)A and 8 = scattering curves for neutral atoins after Cromer and
115.56(3)°. in excellent agreement with the values  Manzn (1968). resulted in a conventional reliability
published by Williams and Gaines (1975). In full index R = 0.027. The atomic ccordinates and temper-
agreement with the previous authors, the systematic  ature factors are given in Table 1. a list of observed
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