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Preliminary X-ray studies of crocidolite and amosite. By R.I.Garrop and C.8. RanN, Defence Research

Laboratories, Victoria, Australia

(Received 8 November 1951)

During the course of an investigation into the properties
of some fibrous silicates, it became necessary, in the
absence of any published information at the time, to
determine the unit-cell dimensions and space-group
symmetry of crocidolite (ex West Australia) and amosite
(ex Transvaal, South Africa), kindly supplied to us by
James Hardie & Co. Pty. Ltd. In each material, fibres
from the samples were found to consist of bundles of
single crystals (individually too small for single-crystal
techniques), oriented parallel or nearly so to the common
fibre axis, but with random orientation in other directions.
The degree of parallelism was found to be much closer for
amosite than for crocidolite, which had a larger crystal
size. Stationary X-ray photographs, with the incident
beam normal to the axis of the fibres in the specimen,
therefore approximate to a single-crystal rotation pattern,
as found by Warren & Bragg for chrysotile (1930).

The crystal class was found to be monoclinic for both
minerals; and, with the aid of a Bunn chart and
appropriate reciprocal-lattice constructions, the unit cell
dimensions were found to be:

Crocidolite: a = 9-6;, b = 18-3, ¢ = 53, A, B~ 70°
axial ratios 0-53:1:0-29,
Amosite: @ = 9-89, b = 18-26, ¢ = 5-30 A, g = 70°;

axial ratios 0-542:1:0-290.

(Owing to the poor parallelism of the crocidolite fibres
the parameters for this mineral are approximate only.)
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Both structures therefore belong to the monoclinic
amphibole group. Absent reflexions are in accordance
with the space group I2/m.

Shortly after we obtained the results for the West
Australian crocidolite, the paper by Whittaker (1949)
on the structure of Bolivian crocidolite reached us. In
view of the similarity of the results obtained for the
unit-cell dimensions, no further analysis on Australian
crocidolite has been done.

Subsequent work on amosite has shown the unit cell
to contain two molecules, with a formula corresponding
to (Ca Na Mn Fe Mg)g.qp (SiAl);.45 0,,(OH), (probable error
4 0-02). Preliminary Fourier projections indicate a
structure similar to (but differing in certain interesting
details from) that proposed by Warren (1930) for
tremolite and by Whittaker (1949) for -crocidolite.
Further refinement is at present in progress.

The authors are indebted to the Chief Scientist,
Department of Supply, for permission to publish this
communication.
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The crystal structure of kojic acid. By H. A. McKixsTRY, P. F. ErLanp and R. PEPINsKY, The Pennsyl-

vania State College, State College, Pennsylvania, U.S.A.

(Recetved 6 September 1951 and in revised form 30 November 1951)

The structure of kojic acid, 2 hydroxy 5 hydroxymethyl
1,4 y-pyrone, has been examined, in continuation of
a program for X-ray investigation of sugars and related
compounds. Weissenberg photographs were taken with
Cu K« radiation. The cell is monoclinic, space-group
P2,/n, with

a=385 b=184, c=855A, p=84°.

The measured density of 1-58 g.cm.™® gave 3-98 ~ 4
molecules/cell. These results are in accord with previous
measurements by Fox (1945). The molecule contains no
asymmetric carbon atoms.

The a-axis periodicity indicated no that overlapping
would occur in a projection on (100). The structure was
consequently considered a good test subject for several
recently-developed analytical methods.

The X-RAC method of approximation via positive
kernels, as suggested by one of us (Pepinsky, 1951;
Pepinsky & Cochran, 1951) for reduction of terms in
the Fourier sum, was successful in giving the orientation
of the molecule and its general position in the cell. The
approximation technique was not successful in the next
stages of the analysis. The application of the non-
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negativity criterion on X-RAC was useful in all refine-
ments (Eiland & Pepinsky, 1950).

The Harker—Kasper inequalities were inapplicable
because of the low values of the unitary structure factors.
There were sets of related factors large enough, and the
cell was sufficiently thin, to suggest that the squared-
crystal method (Sayre, 1951, 1952), and, in particular, the
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Fig. 1. Kojic acid: projection on (100).
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