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~ Abstract

The crystal structure of sherwoodite (tetragonal, space group [4,/amd; a = 28.06. ¢
13.56A) has been determined from 848 counter-measured intensicy data (MoKa radiation).

Difficulties with disorder and variability of crystal water as well as poor crystal quality
prevented refinement below R = 0.22, but the essential structure is clearly revealed. Alumi-
num is found to play an essential role as the nucleus atom in the heteropoly complex molecule

~ found in the structure: 14-vanadoaluminate, (AIV,,0.,)" . There are 8 molecules in the unit
~ cell joined by Ca?* ions into chains along body diagonals, cross-linked. to form an open
framework of zeolitic character. The remaining Ca atoms and H,O molecules could not be
resolved and are presumably in disordered array in the intermolecular channels. The van-
adium is partially reduced. and the ideal formula that best fits the determined structure and

~ chemical analysis is Ca,s(A1VY;Vi¥Oy)- 28H,0. The molecule has 4/mmm symmetry and

consists of 14 VO, octahedra condensed by edge-sharing around the central Al

~ The V-0 distances vary from 1.58 to 2.36A.

~ Introduction e

ih Ihb‘ 1958. Thompson et a/. published a description
~ of a new calcium vanadate mineral which was found
~at the Peanut Mine, Montrose County, Colorado.

This rare species occurs as soft, greenish-black, tetra-
- gonal crystals up to | mm on fracture surfaces in

Colorado Plateau sandstones bearing partially-oxi-
_dized vanadium minerals. The discrete nature of the
mineral species was clearly established by its charac-

i teristic physical and crystallographic properties. but a
_ wholly satisfactory chemical description could not be

_ given. The best formula that could be derived from a
" microchemical analysis and crystallographic studies
was Ca,V,0,;-15H,0. The analysis also showed mi-
nor amounts of Al, Fe, and Mg. Thompson et al.

. (1958) recognized that the true chemical nature of

sherwoodite could only

_ ‘be learned from a crystal
__structure analysis. ' ‘ e

0

O, octahedion,

-

structure of this mineral to a degree that is nowadays

considered desirable, the results obtained at this |
_point are considered to be sufficiently noteworthy to. <

warrant making this preliminary report.

Experimental procedure , _

A flat. square fragment of a eunedral crystal 0.07 X :

0.06 X 0.025 mm in size (from the Peanut Mine) was ;
used for structure analysis. Precession photography

“confirmed the earlier space-group determination.

ination has now been un-

~ dertaken. Althouéh still incomplete, it has clearly

~ revealed that sherwoodite contains isolated molecules
of a l4-vanadoaluminate heteropoly complex. The
mineral is the first known occurrence in nature of this

~ type of chemical complex. Although experimental
_ difficulties have prevented full refinement of the

~ 0003-004X/78/0910-0863502.00

given as 14,/amd (No. 141). Careful measurement of
the 20.0.0 and 0.0.12 reflections in the plus and minus
20 regions on the Picker automatic diffractometer
using MoKa radiation gave cell constants a =
28.06(3) and ¢ = 13.56(2)A for this crystal. Intensities

were measured for all allowed independent reflec-

tions with 26 < 45 degrees: of 1783 measured. 848 |
had F > 3¢ based on counting statistics. and were 3
used for the structure analysis. j '

‘The reflection 962 was used to monitor the primary
beam during the run. and the intensity of this reflec- |

~ tion showed somewhat greater than expected varia- . +

863

tion. As a consequence (and because of difficulties
encountered in the structure refinement) the data set

‘was measured a second time, but with no apparent
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