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Crystal structure of paradamite

TIMOTHY J. BENNETT'

Wright State University
Dayton, Ohio 45435

Abstract

The crystal structure of paradamite, Zn,(AsO,(OH), the triclinic form of adamite, has
been solved by direct methods and refined by fuli-matrix least-squares to R = 0.049. This
study introduces anisotropic temperature factors for the As and Zr :toms in the crystal struc-

ture refinement of paradamite.

Paradamite was originally investigated by Switzer
(1956), who described the mineral as a triclinic di-
morphous fo:in of adamite. Finney (1966) empha-
sized thc isostructural relationship of paradamite
with tarbuttite, which was confirmed in the present
study. The structure of tarbuttite was described by
Cocco et al. (1966). Most recently, the crystal struc-
tures of adamite and paradamite have been refined
by Kato and Miura (1977).

Kato and Miura’s (1977) least-square. refinement
of paradamite concluded with a final residual factor
of 0.102. TLe findings of this study confirm their
structure and in addition contribute anisotropic tem-
perature factors tcr As and Zn. A brief synopsis of
the crystal structure analysis of paradamite follows.

The approximate structure of paradamite was de-

'"Present address: Union Oil, Box 51388, Lafayette, Louisiana
70505.

termined independently by the symbcolic addition
methed. This approximate stivcture was refined us-
ing the leas. squares method with anisotropic tem-
perature factors for the atoms As and Zn and iso-
tropic temperature factors for the oxygen atoms.
Corrections for anomalous dispersion of the As and
Zn atoms and atomic scattering factors were taken
from International Tables jor X-ray Crystallography
(1968). After three cycles of least-squares refinement
the final R index was 0.049. The observed and calcu-
lated structure factors are given in Table 1. The final
atomic coordinates and thermal parameters are given
in Table 2. The interatomic distances and the bond
angles are given in Tables 3 and 4.

2 To receive a copy of this materiz], order documen? AM-80-128
from the Business Office, Mineralogical Society of America, 2000
Florida Avenue, NW, Washington, D. C. 20009. Please remit
$1.00 in advance for the microfiche.

Table 2. Atomic coordinates and thermal (X 100) parameters (A™7). Anisotropic and isotropic temperature coefficients by Cruickshank’s
formula (1956)

Atom X Y Z U or Upy
Zn (1) .7499(3) .5008(3) .3925(3) 1.95(14)
Zn(2) .2647(3) .1869(3) .0214(3) 1.64(13)
As .7518(3) .2760(3) .8316(3) 1.15(12)
0(1) .032(2) .140(2) . 764 (2) 2.3(3)
0(2) .612(2) .125(2) .942(2) 2.4(3)
0(3) .614(2) .333(2) 581(2) 2.3(3)
0(4) .253(2) .498(2) .956(2) 2.0(3)
0(5) .112(2) .302(2) .35372) 1.7(2)

Us2 Ua3 Cio Uis Uas
2.13(13) 2.19(14) 0.04(9) 0.05(8) 0.55(8)
1.59(13)  2.25(13) 0.11(8) -0.05(7) 0.41(8)

1.39(13) 2.17(13) 0.10(8) 0.02(6) 0.42(8)
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