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CRYSTALLOGRAPHIC DATA FOR RARE-EARTH ALUMINUM GARNETS:

PART II

C. B. RuerNSrErN AND R. L. BenNs, Bell Telephone
Laboratories, Inc., Murray Hill, l{ew Jersey.

The rare-earth aluminum garnets may be represented by the general

formula RaAIzAlsOrz where R represents the rare-earth ion. The crystallo-
graphic properties of the rare-earth aluminum garnets from terbium to

thulium in the periodic table were reported by Rubinstein and Barns
(1964). This note presents the indexed r-ray powder data and index of

refraction for gadolinium, ytterbium and lutetium aluminum garnets

which wil l hereafter be referred to as GdAlG, YbAIG and LuAlG. In

addition, the growth habit of YbAIG is reported.
All the crystals used in this studl- were grown by a technique discussed

by Van Uitert et al.(1965). The crystals varied in size from fractions of a

mill imeter to a full centimeter in cross-section. The total impurity con-

centration in the crystals is estimated to be 0.1 per cent. The powder

diffraction photographs were taken with a Straumanis-Type Norelco

camera of 114.6 mm diameter using CuKa radiation and an Ni f i l ter.

Corrections were made for f i lm shrinkage. The data so obtained are given

in Table 1.
The lattice parameters used to calculate the spacings reported in

Table 1 are given in Table 2. The color, r-ray density and index of re-

fraction are also given in Table 2. For convenience, our previously re-

ported lattice parameters, r-ray densities and colors are also included in

Table 2. The refractive indices were determined with a Rayner refractom-

eter equipped with a sphalerite prism. The indices previously reported by

Rubinstein and Barns (1964) were redetermined by this, more accurate,

method. A conservative estimate of the error for the lattice parameter

gives 3o l imits of + 0.003 A and an estimate of the probable error for the

index is  +0.001.
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r-ray Index of

density refraction3
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TbA}G
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HoAIG
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TmAIG

YbAIG

LuAIG

Colorless
Pale Yellow

Colorless
PaleYellow

Pale Yellow
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Colorless
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Colorless
Pale Yellow
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1 The color exhibited by some samples may be modified due to lead impurities from

the flux in which the crystal was grown.
,  CuKar:1.54050 A.
3  Sod ium D  ( I : 5890  A ) .
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Frc. 1. Lattice constant versus atomic number for the rare-earth aluminum Earnets.

The GdAIG lat t ice parameter  12. l l l  A ugr" . r  wi th the value 12.11 A
determined by Bertaut and Forrat (1956), but it does not agree with the
value 12.122 A extrapolated by Geller et al. (7964a) from their data on
the system Gd3 Fe5-" Al* Orz. In this mixed system the lattice constant
versus 1 is  l inear  over  the ranges 0{1(  1.0 and 1.0(1(3.0 and the ex-
trapolation was made from the latter range. However, in the system
Y3 Fes-" Al" Orz which was investigated by Geller et ol. (1964b) the
lattice constant versus l behavior is l inear up to 1:2.5, but beyond this
point there is an inflection toward the abscissa. A similar inflection might
occur in the Gda Fe5-, Al* Op system for 1) 3.0 which would explain the
discrepancv between the extrapolated value and our measured value.

Figure 1 contains a plot of the lattice constant versus atomic number
for all the rare-earth aluminum garnets investigated. The resulting curve
is similar in form to one drawn for the rare-earth iron garnets by Espinosa
(1962) and unlike the straight line relation reported by Bertaut and
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Forrat (1957) for the rare-earth aluminum garnets. An explanation of the
shape of the curve is given by Espinosa (1962).

The growth habit of YbAIG was examined by optical goniometry. AII
the growth faces were found to be of the dodecahedron [110] and trapezo-
hedron [112] types. The crystal is similar in appearance to Fig. 135 by
Ford (1958).

The authors wish to thank D. J. Nitti for taking the *-ray powder
patterns and L. G. Van Uitert and W. H. Grokiewicz for growing the
cr1'stals.
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NEW ANALYSIS OI- GENTH'S VOLBORTHITEI

MancanBr D. FosrBn AND WALDEMAR T. Scuatlon,
U. S. Geolog'i'cal Surwy,Washington, D. C.

GBNtn's ANar,vsBs or VoLBoRTHTTE

In 1877 Genth published a paper giving the results of his analysis of

volborthite from Woskressenskoi, Perm, U.S.S.R. Genth recognized his

analyses as very imperfect, because in the material he worked with

volborthite occurred as a crystalline coating on the grains and pebbles,

and in the cavities of an argillaceous conglomerate. He found it impossible

to pick out the volborthite, so crushed the whole mass to separate the
grains of the conglomerate. The material was then treated with very

dilute nitric acid. He does not specify the strength of acid used nor the

duration or temperature of treatment. The insoluble matter, which

amounted to more than 80 per cent of the sample treated, was filtered off'

and the solution was analyzed. After such a treatment of an argillaceous

1 Publication authorized by the Director, U. S. Geological Survey.
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