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CELL DIMENSIONS AND SPACE GROUP OF TAMARUGITE

Peur- D. RonlNSoN, J. H. FaNc AND F. D. Br.oss Southern
Illinois U niaers'ity, C arbondale, Illinois

Tamarugite, NaAl(SOa)2.6H2O, is a secondary mineral formed from
the oxidation of sulfides, usually under arid conditions. Optical examina-
tion of crystals found with sideronatrite in a sample from Mina de la
Compania, Sierra Gorda, Chile (U. S. National Museum, Smithsonian
Cat .  No.  R6287) revealed a:1.485,  F: I .a87 and 7:1.498,  a l l  +0.002.
These thus agree wi th the values,  a: I .484,  A:1.486,  l :1 .497,  a l l
*0.001-reported by Gordon (1940). Similarly, the morphological and
physical properties observed in the tamarugite of this present study con-
firm those reported by Gordon (1940). Published ic-ray d^ta on tamaru-
gite were not found by the writers. Thus it was necessary to determine
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the cell dimensions and space group of tamarugite as a first step in a
contemplated crystal-structure analysis.

Weissenberg photographs of the h0l, h1l, h2l, and hkO reflections for
copper Ka radiation were made for two single crystals of tamarugite,
both from specimen R6287. The indexing of these photographs showed
that the only systematic extinctions were of the type k#2n |or (0k0).
Accordingly the space group is P21 or, if the crystal is centrosymmetri-
cal, P21f m. The latter agrees with the 2f m crystal class reported by
Palache et al,. (1951) on the basis of morphologic data.
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Accurate lattice parameters were obtained by use of a least squares
FORTRAN IV program written by Fang and Wolf following the scheme
proposed by l{ain and Woolfson (1963) in which d1-a2 Sep&rations in the
high angle regions of zero level Weissenberg photographs are utilized.
The cell parameters were then slightly refined so as to minimize the dif-
ference between d(calc) and d(obs) for the powder diffraction data. The
cel l  parameters thus obta ined are;  a:7.352,  b:25.22s,  c :6.092 and

A:95"12' .  Ungemach (1935) repor ts0 to be 94o50'on the basis  of  mor-
phologic data.

The amount of tamarugite in specimen R6287 was too small for a
powder pattern to be obtained other than the powder photograph earlier
made by Robinson (1962). However, the U. S. National Museum kindly
supplied two specimens of tamarugite-Nos. C4703 from Cerro Pintados,
Chile and R9117 from Alcaparrosa, Chile-for which powder patterns
were obtained in a Norelco wide-angle diffractometer using CuKa radia-
tion. The powder patterns for these two specimens appeared indistin-
guishable. The pattern obtained from a I/80 (20) per minute scan of the
Cerro Pintados material, internally calibrated with spinel, was satisfac-
torily indexed on the basis of the cell parameters reported above (Table
1). The observed d spacings for the Cerro Pintados pattern closely
matched those measured by Robinson (1962) from a powder photograph
of tamarugite collected from the Sierra Gorda specimen.

The axial ratios calculated from the lattice parameters here reported-
that  is ,  0 .29t5: t :0 .2417-compare wi th those of  Ungemach (1935)
namelv, O.2919 : l:O.2415.

The calculated density of tamarugite, assuming Z:4, is 2.066 gm/ cm3.
The measured density, by the flotation method, is 2.06*0.01 gm/cm3.
Gordon (1940) and Ungemach (1935) report the density of tamarugite
to be 2.07 gmf cn'f .

The authors wish to thank Mr. Lloyd A. Wolf for his assistance in
computer programming.
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