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about the validity of such simple considerations as; those used here, he is
nevertheless gratif ied to find how well they do explain phenomena that
must really be based on very complex systems of c:hemical forces.

Thanks are expressed to Drs. J. R. Goldsmith, F. Laves and W. S.
MacKenzie for crit ical examination of the manuscript and to the Na-
tional Science Foundation for support from grant G14467.
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INDEXED POWDER DIFFRACTION DATA FOR SCAPOLITE

Gon.q.r,r V. Grnns, Metallurgy Research Laboratory, I{orris, Tenm.

AND

F. Dow,q.r.o Br.oss, Dept. of Geology, Sowthern l'lti.nois Llniaersity,
Carbondale, Ill.

During a study of the similarit ies between natural scapolites and
fibrous potassium lead sil icates synthesized by Shr:l l (1957), no indexed
powder diffraction data for scapolite for comparison could be found in
the literature nor in the r-ray powder data file. Recently, Eugster and
Prostka (1960, p. 1859) published data on seven indexed peaks for two
synthetic scapolites. However, it is felt that additional indexed data,
particularly for natural scapolites, might be a desirable addition to the
Iiterature since future comparisons might be desire,c. This note thus pre-
sents indexed data for some 40 peaks for scapolites from Arendal, Nor-
way and from Grenville, Quebec.
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Te.sln 1. X-Itev Powlnn Drnln,tctroN Dara ron Scaporrro

Arendal Grenville
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The Arendal scapolite was white in color and non-fluorescent whereas

the Grenville scapolite was yellow and fluoresced a brilliant canary yellow

under long wave ultraviolet radiation. Each scapolite was mottled with
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less transparent areas which, when examined as grains under the porariz-
ing microscope, appeared to contain a finely dispersed alteration product.
Thus it wasnecessary to coarse-crush each scapolite and isolate the clear
grains, then crush these clear grains to -400 mesh for the r-ray and
chemical analysis. Smear mounts of the -400 mesh crushed fragments of
each scapolite were scanned at I degree per minul-e with a Norelco high-
angle diffractometer operated in conjunction with an automatic strip
chart recorder. Instrumental settings were: divergence and scatter slits,
1 degree; receiving slits,0.006 inches; strip chart scale, j degree per inch;
t ime constant ,4;  mul t ip l ier ,  1 ;  scale factor ,8 rLnd 16;  f i l tered CuKa
radiation.

The 20 values for resolved Ka1 peaks on the strip charts were read at
the midpoints at f the height of the peak (Donnay and Donnay, 1951);
the 20 values for unresolved or partly resolved preaks were read at the
midpoints atI the height of the peak (Smith and Sahama, 1954). These

Tl.nr-n 2. Cunurclr Anlr,vsrs lso Cm,culerroN or, TrrE UNrr Crrr,
CoxrnNr or,rnp AnrNolr Scapolrrr

(Analyst R. E. Hooper) U. S. Bureau of Mines, Norris. Tenn.

Mass units Gram-molecular No, of No. of No. of
Analysis per unit cell wt. of oxide, oxirles, metal anions
$tt.7a (atomic-wt. or constituent etc. per ions per per unit

units) of column 1 unit cell unit cell cell

SiOz
AlzOs
FezOa
TiOz
CaO
Mso
NarO
KzO

COz
CI
F-
SO:
HrO

Less O
equivalent to
F and Cl,
resp.

s0.38 894.48
24.18  429.31
o . 2 9  5 . 1 5
0 -

1 3 . 0 6  2 3 1 . 8 8
0 -
7 . 0 9  1 2 5 . 8 8
0 .  5 1  9  . 0 6
0 .94 16.69
4 . 3 2  7 6 . 7 0
0 . 3 1  5 . 5 0
0 -

n .d .

101 .07
. l J

. 9 5

99.991

60.06 14.89 14.89
101 .94 4 21 8.42
159 .70  0 .03  0 .06

56 .08  4 . r3  4 . r3

6 t .97  2 .03  4 .06
94 .20  0 .10  0 .20
M.o r  0 .38  0 .38
3 5 . 4 6  2 . 1 6
19 .00  0 .29

29 .78
12.63
0 .09

4 . 1 3

2 .03
0 .  10
o .76
2 . 1 6
0 .29

t The total reported by the analyst, i.e. lO}.2S/p, has been readjusted to 100.00/6.
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peak readings were then corrected to an internal standard-a synthetic

spinel (MgAIrO^) with cell dimensions that had been carefully determined

with respect to transistor grade sil icon.
The data of Table 1 for the Arendal specimen were indexed on the

basis of a tetragonal, body-centered cell: a 12.095, c 7.571A+0'05/6;

for the Grenvil le on a similar cell: a 12.163, c 7.569.410.05/6' In the

case of the former precession photographs were taken to confirm the

diffraction indices assigned to the peaks of the powder diffraction record.

These photographs exhibited the symmetty 4/m and a systematic ab-

sence of reflections with hlk*l odd. The space groups consistent with

these d.iffraction data are 14, I4 and I4/m. Piezoelectric tests were made

on the Arendal scapolite as a possible means of discerning whether

scapolite possesses space group symmetry I+, 14 (noncentric), ot I4f m

Tenr-n 3. CnsMrc,ar. Ax,q.r-vsrs aNo Clr-cur-a:rrox or rnn Urrr

Cor,r- CoNrrNr ol rre GnrNvrlte Scapor-rtn

(Analyst R. E. Hooper)

Mass units Gram-molecular No. of No. of No. of

Analysis per unit cell wt of oxide, oxides, metal anions

wt, Ta (atomic wt. or constituent etc. per ions per per unit

units) of column 1 unit cell unit cell cell

SiOz
AlzOs
FezOr
TiOz
CaO
Meo
NazO
KzO
COz
CI
F_

SO:
HrO-
HzO'

806.74
528.7 5

4 . 1 7

296.87

4+ 09
40.46
1 7  . 2 4
6 .  3 5
2 . 7 2

t9.42

48.27

M.46
29. r4
0 . 2 3
0

16.36
0
2 . 4 3
2 . 2 3
0  . 9 5
0 . 3 5
0 .  1 5
t . o 7
0 . 1 1
2 . 6 6

100. 14
Less O
equivalent to F .06

and Cl .08

100.001

60.06 13.43 13.43 26.85
1 0 1 . 9 4  5 . 1 9  1 0 . 3 8  1 5 . 5 7
1 5 9 . 7 0  0 . 0 3  0 . 0 6  0 . 0 9

5 6 . 0 8  5 . 2 9  5 . 2 9  5 . 2 9

6 r . 9 7  0 . 7 1  r . 4 2  0 . 7 t
94 .20  0 .43  0 .86  0 .43
M . o t  0 . 3 9  0 . 3 9  0 . 7 8
3 5  4 6  0 . 1 8  0 . 1 8
1 9 . 0 0  0 . 1 4  0  1 4
8 0 . 0 7  0 . 2 4  0 . 2 4  0 . 7 2

18.02  2 .68  5 .36  2 .68

l The total reported by the analyst, i.e. l}O.1616, has been readjusted to 100.00%'
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(centric).* The test was made at 50o intervals between 20o C. and
the boil ing temperature of l iquid nitrogen with the piezoelectric de-
tector at the Pennsylvania State Crystallographic Laboratory, Uni-
versity Park, Pennsylvania. The results of the tests gave no indication
of non-centrosymmetry, although it is realized that a negative result
is not conclusive. However, Professor Pepinsky is of the opinion that the
piezoelectric detector used for the test is very sensitive and that a nega-
tive result is a good indication of centrosymmetry. Thus, it appears
probable that scapolite belongs to the centros)rmmetric space group
I4/m which is in agreement with Pauling's (1g3cr) postulated structure
for scapolite. However, definite confirmation of this conclusion will have
to await a detailed structural analysis of scapolite.

Other physical constants measured for these s,rapolites were, for the
Arendal scapolite: ue1.566, esI.544, p2.66 and, for the Grenvil le scap-
ol i te :  c , ro1.588,  €D1.559,  and p2.69.

The unit cell content of the two scapolites was found by calculating
the atomic-weight units in the unit cell from the relation pV/1.66 and
allocating these units to the various oxides, etc.., on the basis of their
respective weight percentages reported in the chemical analysis (Tabtes
2 and 3). The notation p and V refer to the meas,ured density and unit
cell volume, respectively, of the scapolites. No detr:rmination of HzO was
made in the chemical analysis of the Arendal scallolite because the 1.g9
gm sample available for the analysis was expended in the analytical de-
termination of the other chemical constituents.
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