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ERRATA
A book has been published containing card images of NBS Standard X-ray Diffraction Powder Patterns!.
During preparation of the book, some errors were found and corrected on the card images. A list of them
is available on request. The corrections below are in addition to those included on the card images.

Circular 539

Vel. 1, p. 67 Density should be 2.749 g/cm3

1, p. 78 1In the test for chemical analysis, the word should be "thiocyanate."

2, p. 28 Previous erratum (Mono. 25, Sec. 5) changed the space group to la3. Change also the fol-
lowing indices: for 4 = 2.068, 1.808, 1.491, 1.1646, and 1.1110, use hkf& = 431, 433, 543,
833, and 851 respectively.

3, p. 27 ‘Previous erratum (Mono. 25, Sec. 5) changed the space group to Ia3. Change also the fol-
lowing indices: for 4 = 1.9301, 1.6885, and 1.3924, use hkf = 431, 433, and 543 respec-
tively.

4, p. 67 In the lattice constants, the NBS values for "b" and "c" should be interchanged. Because
"b" and "c" are so nearly equal, a few indices may also need to be changed.

5, p. 30 At hk& = 321, "d" should be 1.4479. At hk% = 631, "d" should be 0.7987.

6, p. 41 Delete "CAI,-type structure." Insert "K;GeFg is used as a structure type."

10, p. 4 Formula in title should be AlPO,.

Monograph 25

Sec. 5, p. 11 At hk& = 002, d should be 4.401.

11, p. 39 Add this structural information: "The cubic cell given with Z = % is a pseudo-cell. The
true cell with 2 = 1 has random voids in the Hg position."

12, p. iii The formula for magnesium titanium oxide should he Mg,TiOy.

12, p. 42 The text and the references at the end should both have the year 1975 for the reference
to McMurdie et al.

13, p. 26 At d = 1.648, the hk%'s should be 442,530.

13, p. 36 At d = 2.423, the intensity should be 20.

13, p. 79 Density should be 8.605.

‘Powder Diffraction Data from the Joint Committee on Powder Diffraction Standards Associateship at the
National Bureau of Standards (1976). (The Joint Committee on Powder Diffraction Standards, Swarth-
more, PA, 19081, $150.00).

STANDARD X-RAY DIFFRACTION POWDER PATTERNS

The following copies may be obtained from the National Technical Information Service, 5285 Port
Royal Road, Springfield, Virginia, 22161. Where these publications are identified with a number, it must
be used in ordering. They are available in hardcopy or microfiche; the price is not fixed and will be
furnished on request.

Also, until the present supply is exhausted, the publication numbers marked by an asterisk are for
sale from the Superintendent of Documents, U. S. Government Printing Office, Washington, D. C. 20402.
Order Sections 11, 12, and 13 respectively, by catalog no. SN 003-003-01234-3, $1.55; SN 003-003-01376-5,
$1.50; or C13.44:25/Sec. 13, $1.80. (Add 25% additional for other than U. S. mailing).
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STANDARD X-RAY DIFFRACTION POWDER PATTERNS
Section 14. --- Data for 68 Substances
by

Marlene C. Morris, Howard F. McMurdie, Eloise H. Evans,
Boris Paretzkin, and Johan H. de Groot
Assisted by Rainer J. Newberry*

Joint Committee on Powder Diffraction Standards

and

Camden R. Hubbard and Simon J. Carmel
National Bureau of Standards

Standard x-ray diffraction patterns are presented for 68 substances. Twenty-
seven of these patterns represent experimental data and 41 are calculated. The
experimental x-ray powder diffraction patterns were obtained with an x-ray dif-
fractometer. All d-values were assigned Miller indices determined by comparison
with computed interplanar spacings consistent with space group extinctions. The
densities and lattice constants were calculated and the refractive indices were
measured whenever possible. The calculated x-ray powder diffraction patterns were
computed from published crystal structure data. Both peak height and integrated
intensities are reported for the calculated patterns.

Key words: Crystal structure; integrated intensities; lattice constants; peak
intensities; powder patterns; reference intensities; standard; x-ray diffraction.

INTRODUCTION EXPERIMENTAL POWDER PATTERNS

The Powder Diffraction File is a continuing Samp]e. The samples used to make NBS patterns
compilation of diffraction patterns gathered from were obtained from a variety of sources or were
many sources. Produced and published by the Joint prepared in small gquantities in our laboratory.
Committee on Powder Diffraction Standards,! the Appropriate annealing or recrystallization of the
File is used for identification of crystalline sample improved the quality of most of the
materials by matching d-spacings and diffraction patterns. A check of phase purity was provided by
intensity measurements. Under the partial spon- indexing the x-ray pattern.
sorship of the Joint Committee, the program at
the National Bureau of Standards contributes new Ogtical data. In some cases, optical measure-
data to this File. Our work also aids in the ments were made by grain immersion methods, in
evaluation and revision of published x-ray data white light, using oils standardized in sodium
and in the development of diffraction techniques. light, in the refractive index range 1.49 to 2.1
This report presents information for 68 compounds [Hartshorne and Stuart, 1970].
(27 experimental and 41 calculated patterns), and
is the twenty-fourth of the series of "Standard The names of the sample colors were selected
X-ray Diffraction Powder Patterns."? from the ISCC-NBS Centroid Color Charts [1965].

Interplanar spacings. For spacing determina-
tions, a shallow holder was packed with a sample
mixed with an internal standard (approximately
5 wt. percent tungsten powder). If tungsten lines
were found to interfere with sample lines, sil-
ver or silicon was used in place of tungsten. If
the internal standard correction varied along the
length of the pattern, linear interpolations were
used. To avoid errors associated with aberrations
at the very top of peaks, the readings of 20 were
taken at positions about 20 percent of the way
down from the top, and in the center of the peak
width. The internal standard correction for each
region was then applied to the measured value of
20. We have reported all data as Kaj; peaks
because the internal standard corrections for all
regions were established in terms of the Ka;
wavelength.

*Present address: c/o Geology Dept., Stanford
Univ., Stanford, Calif. 04305

l30int Committee on Powder Diffraction Standards,
1601 Park Lane, Swarthmore, PA. 1908l. This
Pennsylvania non-profit corporation functions in
cooperation with the American Ceramic Society,
the American Crystallographic Association, the
American Society for Testing and Materials, The
Clay Minerals Society, The Institute of Physics,
the Mineralogical Association of Canada, the
Mineralogical Society of America, The Mineralogi-
cal Society of Great Britain and Ireland, the
National Association of Corrosion Engineers, and
the Société Frangaise de Minéralogie et de
Cristallographie.

2gee previous page for other published volumes.



The internal standards wused were of high
purity (99.99%). The lattice constants used for
them at 25 °C are given in the table below; the
29 angles were computed using cell dimensions un-
corrected for index of refraction.

Calculated 26 Angles, CuKa; A = 1.540598A

W . Ag : Si X

hkf  a=3.16524A  a=4.08651A a=5.43088A

+.00004 +.00002 +.00004
110 40.262
111 38.112 28.443
200 58.251 44.295
211 73.184
220 86.996 64.437 47.303
310 100.632
311 77.390 56.123
222 114.923 81.533
321 131.171
400 153.535 97.875 69.131
331 110.499 76.377
420 114.914
422 134.871 88.032
511/333 156.737 94.954
440 106.710
531 114.094
620 127.547
533 136.897
444 158.638

The new internal standard Si powder is avail-

able as Standard Reference Material 640 [1974].
The lattice constant for the Si was refined from
multiple powder data measurements made with

tungsten as an internal standard [Swanson et al.,
1966] . Cell parameter data were also collected
for a single crystal from the boules ground to
prepare the powder. The lattice parameters from
the two methods agreed within 3 parts in 10°
[Hubbard et al. 1975]. D-spacing results using
SRM 640 will be in agreement with patterns
recorded in this series of monographs since 1966.

All of our spacing measurements were recorded
at 25 £ 1 °C on a diffractometer equipped with a
focusing graphite or lithium fluoride crystal
monochromator located between the sample and the
scintillation counter. Pulse height discrimina-
tion was used as well. All measurements were per-
formed u§ing copper radiation: A (CuKaj, peak)=
1.540598A [Deslattes and Henins, 1973].

Structure, lattice constants. The space groups
were listed with short Hermann-Mauguin symbols as
well as the space group numbers given in the
International Tables for X-ray Crystallography,
Vol. I [1952].

Orthorhombic cell dimensions were arranged
according to the Dana convention b>a>c [Palache
et al., 1944]. Monoclinic and triclinic lattice
constants were transformed if necessary in crder
to follow the convention of Crystal Data [1973].
For primitive cells, the transformed cell axes
are an alternate labelling of the reduced cell

axes. For centered monoclinic cells, the trans-
formed cell 1is the centered cell with the three
shortest non-coplanar vectors.

A  computer program [Evans et al., 1963]
assigned hkf's and refined the lattice constants.
Cell refinement was based only upon 28, values
which could be indexed without ambiguity. The
program minimized the value 2(eobs-ecalc)2. The
estimated standard deviations (e.s.d.'s) of the
reciprocal cell parameters were determined from
the inverse matrix of the normal equations. The

program calculated the e.s.d.'s of the direct
cell constants by the method of propagation of
errors. Since 1973, the e.s.d.'s derived by the

computer program have been increased by 50% in
order to reflect more truly the uncertainty in
the lattice constants. A similar increase should
also be applied to all lattice constants in earl-
ier publications of this series. In indexing
cubic patterns, multiple hk%'s were not utilized
in the refinement or reported. Instead, the sin-
gle appropriate index having the largest h was
listed. The number of significant figures report-
ed for d-values varied with the symmetry and
crystallinity of each sample.

Densities. These were calculated from the
specified lattice constants, the Avogadro number
6.0220943 x 1023 [Deslattes et al., 1974] and
atomic weights published by IUPAC [1972].

Intensity measurements. It was found that
samples which gave satisfactory intensity pat-
terns usually had an average particle size small-
er than 10 um, as recommended by Alexander et al.
[1948]. In order to avoid the orientation effects
which occur when powdered samples are packed or
pressed, a sample holder was made that had in its
top face a rectangular cavity which extended to
one end of the holder. To prepare the sample, a
glass slide was clamped over the top face to form
a temporary cavity wall (see Figure 1), and the

powdered sample was allowed to drift into the end
opening while the holder was

held in a vertical




returned to a
the glass slide was care-

With the sample holder
horizontal position,
fully removed so that the sample could be exposed

position.

to the x-ray beam (as shown in Figure 2). If the
sample powder did not flow readily, or was prone
to orient excessively, approximately 50 volume
percent of finely ground silica-gel was added as
a diluent. The intensities of the diffraction
lines were measured as peak heights above back-
ground and were expressed in percentages of the
strongest line. Any intensity larger than 20 was
rounded to the nearer multiple of 5. At least 3
patterns for intensity measurements were prepared
for each sample to check reproducibility.

Reference Intensity Ratio, I/Icorundum. The
reference intensity ratio, I/I , has been defined
as the direct ratio of the° intensity of the
strongest reflection of a sample, to the inten-
sity of the reflection 113 (hexagonal) of corundum
[Visser and de Wolff, 1964]. The ratio is tabula-
ted for copper Ko radiation, for a 1:1 mixture by
weight of the sample and corundum.

A new procedure has been adopted, to achieve
greater statistical accuracy [Hubbard and Smith,
1977]. For any weight fractions of sample and
corundum, x and X (x_ = 1l-x ), intensities I(h)
and I (k) are measufed for sevéral sets of reflec-
tions h and k, usually within the same region of
20, to provide indications of possible preferred
orientation, extinction, or other systematic
errors. The reference intensity ratio is then
given by

I (hg) x % ) I(h)

T.(113). - i 17 (n)

c - I(k)

and (hg) indicates specifically which reflection
was chosen for tabulation purposes. For each of
our patterns, the reflection (hp) will be the one
with I=100 since only copper radiation was used.
Typically, at least 3 sets of reflections and 2
mountings of the mixture were used to obtain 6 or
more values for the reference intensity ratio,
I/IC. These values yield the tabulated average

3

{I/1.)>. From these data,
deviation, A , (given
obtained from

an estimated standard
in parentheses), was

n
i£l |(I/Ic)i B <I/Ic>l
n

A =

where n is the number of measurements of the
reference intensity ratio.

CALCULATED POWDER PATTERNS

Since some substances of interest are not
readily available for experimental work, powder
patterns were calculated from published crystal
structure data. The FORTRAN program used for the
computations was developed by Clark, Smith and
Johnson [1973] and modified at NBS.

Lattice parameters. Before the computations
of the patterns, any necessary changes were made
in the lattice constants in order to make them
consistent with the revised value of A(CuKuaj)=
1.5405988 [Deslattes and Henins, 1973]. Both the
altered and the original published values are
given. A lattice constant arrangement which fol-
lows the conventions of Crystal Data has been re-
ferred to as the "CD cell." In several of the
calculated patterns, the literature lattice con-
stants, the atom positions, and hence the final
patterns were not given in the CD arrangement.
For cross-reference purposes, the CD cell was
calculated separately and included in the text.

Scattering factors. whenever possible, the
same scattering factors were used which the
author of the reference article specified. Other-
wise, the factors were taken directly from the
International Tables for X-ray Crystallography,
Vol. III, [1962]. The factors were corrected for
dispersion if the author had done so.

Thermal parameters. The computer program
used thermal parameter data of only two forms,
the isotropic B's or the anisotropic B,.'s in the
following expressions: I

o(-B sin20) /)2
or

e-(hzﬁl1+k2822+£2833+2hk612+2hQ813+2k2823).

Other thermal parameters were converted to one of
these two forms. The isotropic parameters were
used directly, if given by the structure refer-
ence. In a few of our patterns, anisotropic
parameters were also wused directly as given by
the structure reference; in other work, instead
of wusing given anisotropic parameters, approxi-
mately equivalent isotropic values were substi-
tuted as defined by:

1
B11B22B33 E}

a*? p*2 o*2




Structural information. The atom positions
used in these calculated patterns varied somewhat
in the degree of reliability. In our text, when
the expression "the structure was determined
by..." was used, the atomic parameters in the
reference cited had been calculated from refine-
ment of single crystal data. Otherwise, the
atomic positions had been derived by analogy with
similar compounds whose structure was known. In
cases where isostructural relationships were used,
the atoms were in fixed special positions or the
ionic radii were closely related to the corres-
ponding radii of the atoms in the known structure.

Integrated intensities. The theoretical in-
tegrated intensity of reflection i on the
"absolute/relative" scale is computed from the
right hand side of the equation:

abs 2
S MinilFiTi[

K

2uV2

where:

F is the structure factor
T is the thermal correction
2
+ 0 . . .
Lp = l—995——2--———-15 the Lorentz-polarization term
sin26cos8

M is the multiplicity for the reflection i
U is the linear absorption coefficient

V is the volume of the unit cell

When the largest integrated intensity was
assigned a relative wvalue of 100 and all other
reflections were scaled relative to it, the
intensities were placed on the relative intensity
scale (1¥®l). Relative intensities were rounded
to the nearest integer value before being listed,
and reflections with I¥®l less than 0.7 were
omitted.

Scale factor (integrated intensities). The
scale factor, y, was defined to convert the tabu-
lated 1¥el to the "absolute/relative" scale
[Hubbard, Evans ana Smith, 1976]. That is:

M'LE' FroY 2
Y -

200uv?

and

Iabs rel
= YI

K

The primes denoted the values for the largest
integrated intensity. In earlier Monographs
(1969-1975), a different scale factor, kNBS, was

reported which is related to vy:

Y 1
k 2uv?

From y, the theoretical value of the Reference

Intensity Ratio, I/Ic' was calculated:

I/Ic =

where p is the density and the
represents corundum (a-Al,03).

subscript c

For refined structures, the value of I/Ic was
given. For those phases whose structures were
postulated or were based only on analogy to other
powder patterns, I/I~ was not included and any
intensity above 20 was rounded further, to the
nearer multiple of 5.

I/I. and Yy are each based on the single
strongest reflection, not on the overlapping sum

of superimposed reflections.

Peak intensities. The purpose of calculating

peak intensities was to provide a tabulated pat-
tern similar to what might be obtained from
experimental diffractometer measurements. For

each predicted reflection, Cauchy profiles cen-
tered at both the o; and the a; peak positions
were calculated and summed, forming a simulated
powder pattern. The full width at half-maximum
(FWHM) was allowed to vary to represent the
changing FWHM as a function of 20. [The values of
the FWHM vs 20 are given in the table below]. The
resultant simulated powder pattern was then anal-
yzed for peaks. In the regions of the predicted
re”lections several reflections could have iden-
tical or similar 29 angles and produce only one
composite peak in the simulated pattern. The 26
angle of the composite peak was assigned the hk%
of the reflection having the greatest contribu-
tion to the peak intensity. If any other peak
contributed more than 10% of the intensity toward
the composite peak intensity, a plus sign (+) was
appended to the hkf. Peaks due solely to a, lines
were omitted. If an aj peak and an aj; peak over-
lapped, the a; reflection was listed only when it
contributed a significant intensity (>10%) at the
peak 26.

The peak search routine located peaks only
at 20 angles which were a multiple of 0.02°.
20 26
CuKa FWHM CuKa) FWHM
0° 0.12° 140 0.230
20 .12 145 .255
40 .12 150 .285
60 .125 155 .315
80 .130 160 .360
100 .135 162.5 .410
120 .155 165 . 500
130 .185
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Ammonium iron chioride hydrate, (NH4)2FeC15-H2O

Sample '
The sample was prepared by slow evaporation at
room temperature of an acid aqueous solution of

NH4Cl and FeClj.

Color
Deep reddish orange

Optical Data
Biaxial (+), Na = 1,755, N, = 1.77, NY = 1.82.
2V is large.

Structure
Orthorhombic, Pmnb (62), Z=4, isostructural with
KoFeCls*HpyO (erythrosiderite) [Bellanca, 1947].
The structure of (NHy),FeCls*HpO was determined
by Lindqvist [1946, 1948].

MBS lattice constants of this sample:

o
a = 9.925(3)Aa
b = 13.713(3)
c = 7.039(2)
Volume
957.9 a3
Density

(calculated) 1.991 g/cm?

Reference intensity

I/Icorunclum = 0.8

References

Bellanca, A., (1947). Ric. Sci. Ricostr. 17, 1360.

Lindgvist, I., (1946). Ark. Kemi Mineral. Geol.
é_2_4-, No. 1.

Lindgvist, I., (1948). Acta Chem. Scand. 2, 530.

o

CuKaj A = 1.540598 A; temp. 25%1 °C

o

Internal standard Ag, a = 4.08651 A

o

d(A) I hk& 20(°)
6.26 8 011 14.13
5.74 100 101 15.43
5.64 95 120 15.71
5.29 9 111 16.73
4.96 60 200 17.87
4.92 80 021 18.03
4.39 5 121 20.19
4.01 3 220 22.13
3.836 12 031 23.17
3.579 5 131 24.86
3.515 5 002 25.32
3.492 4 221 25.49
3.426 6 040 25.99
3.410 4 012 26.11
.082 17 041 28.95

d(a) I hk& 20 (°)
3.034 18 231 29.42
2.989 25 122 29.87
2.983 25 320 29.93
2.945 12 141 30.32
2.869 35 202 31.15
2.820 95 240 31.70
2.812 85 212 31.80
2.787 65 032 32.09
2.742 4 321 32.63
2.685 5 132 33.34
2.648 5 222 33.83
2.617 4 241 34.24
2.557 4 051 35.07
2.481 65 400 36.17
2.456 50 042 36.55
2.432 4 232 36.93
2.382 5 142,340 37.73
2.313 11 013 38.91
2.308 9 411 38.99
2.227 4 160 40.47
2.214 20 421 40.73
2,202 12 242 40.96
2.174 11 06l 41.50
2.163 15 052 41.73
2.114 13 152 42.73
2.082 11 431 43.42
2.042 19 133 44.32
1.991 6 261 45.53
1.984 4 252 45.68
1.932 7 441 46.99
1.907 10 520 47.66
1.881 8 162,360 48.34
1.854 25 171,432 49.10
1.811 6 352 50.34
1.782 7 053 51.22
1.764 5 271 51.78
1.745 25 442,014 52.40
1.7180 13 540 53.28
1.7150 8 512,080 53.38
1.6915 8 413 54.18
1.6696 6 541 54.95
1.6654 5 081 55.10
1.6429 8 181,034 55.92
1.6346 8 461 56.23
1.6304 9 452 56.39
1.6201 6 280,134 56.78
1.5434 5 542,314 59.88




Ammonium potassium iron chloride hydrate, (kremersite) (NH4,K)2 FeC]s-H20

Sample

The sample was prepared by slow evaporation at
room temperature of a 1:1:1 molar aqueous solu-
tion of NH,Cl, KC1 and FeCly. The first
crystals formed were used. From a plot of the
cell parameters of the end members of the solid
solution series, this sample was determined to
be close to a 1l:1 molar ratio of NHy, to K. This
is similar to the reported analysis of the
natural mineral, kremersite, from Mt. Vesuvius
[Palache et al., 1951].

Color
Deep reddish orange

Structure
Orthorhombic, Pmnb (62), 2Z=4, isostructural with
KpFeClg*H20 and (NH,)oFeClg*HpO. The structure
of KyFeClg*HpO was determined by Bellanca[l947].

NBS lattice constants of this sample

o
a = 9.808(3)A
b = 13.657(4)
c = 7.028(2)
Volume
941.4
Density

(calculated) 2.175 g/cm°.

Reference Intensity

=1.2
I/Icorundum 1

References

Bellanca, A. (1947). Ric. Sci. Ricostr. 17, 1360.

Palache, C., Berman, H., and Frondel, C. (1951).
Dana's System of Mineralogy (John Wiley & Sons,
lew York, 7th Ed.) pg. 101.

o
CuKoj A = 1.540598 A; temp. 25*1 °C

o
Internal standard Si, a = 5.43088 A

-]
d(a) I hk4 20(°)
5.72 80 101 15.48
5.61 55 120 15.78
5.270 7 111 16.81
4.900 40 200,021 18.09
3.820 6 031 23.27
3.464 7 221 25.70
3.411 9 040 26.10
3.070 16 041 29.06
3.016 17 231 29.60
2.966 13 301 30.11
2.951 9 320 30.26
2.857 25 202 31.28
2.800 100 240 31.93
2.794 60 212 32.00
2.783 55 032 32.14
2.601 4 241 34.45
2.548 3 051 35.20
2.451 65 400,042 36.64
2.374 4 142 37.86
2.310 4 013 38.95
2.277 2 060 39.54
2,191 11 421,242 41.16
2.157 12 052 41.84
2.106 9 152 42.91
2.038 14 133 44.41
1.889 7 501 48.14
1.839 15 432 49.54
1.800 4 352 50.66
1.798 2 243 50.74
1.779 4 053 51.33
1.742 7 014 52.49
1.7327 13 442 52.79
1.6585 4 081 55.35
1.6541 3 204 55.51
1.6193 6 452 56.81




Ammonium strontium chromium oxide, (NH4)25r(Cr‘O4)2

Sample

The sample was precipitated by adding a strong
solution of SrCl, to one of (NH,),CrOy, follow-
ing the method of Schwarz [1966]. This material
gave somewhat broad peaks which suggest that

o
CuKoj A = 1.540598 A; temp. 25%1 °C

o
Internal standard Ag, a = 4.08651 A

the compound may be of lower symmetry.

Color
Dark orange yellow

Structure

Hexagonal, R3m(166), Z = 3, isostructural with
Sr3(POy), and many other double chromates and
sulfates [Schwarz, 1966]. The structure of
(NH,) oPb (SO4), was studied by Mgller [1954].

NBS lattice constants of this sample:

-]
a 5.758(1) A
c = 22.027(4)

"

Volume
632,3 A3

Density
(calculated) 2.802 g/cm3

Reference intensity
/1 =
/ corundum 2.2(3)
Additional pattern
1. PDF card 19-70 [Schwarz, 1966].

References

Mgller, C. K., (1954) . Acta Chem. Scand. 8, 81.
Schwarz, H., (1966) . 2Z. Anorg. Allg. Chem. 345,

230.

©
d(a) I hk 20(°)
7.345 60 003 12.04
4.868 5 101 18.21
4.546 45 012 19.51
3.696 10 104 24.06
3.672 6 006 24.22
3.300 100 015 27.00
2.881 60 110 31.02
2.680 30 113 33.41
2.662 13 107 33.64
2.434 4 202 36.90
2.411 2 018 37.26
2.271 8 024 39.65
2.266 9 116 39.75
2.169 20 205 41.61
2,015 20 1-0-10 44 .95
1.955 2 027 46.42
1.857 6 0°+1-11,122 49.01
1.848 11 208 49.26
1.836 © 0+0-12 49.61
1.783 2 214 51.19
1.732 11 125 52.81
1.662 6 300 55.23
1.651 5 0+2-10 55.63
1.619 4 303,217 56.81
1.604 3 1-0-13 57.490
1.554 2 128 59.41
1.5481 2 1-1-12 59.68
1.4682 3 0-0+15 63.29
1.4392 5 220 64.72
1.4319 11 2+1-10 65.09




Barium vanadium

Sample
Prepared by heating stoichiometric amounts of
BaCO3 and V05 at 825 °C, regrinding and re-
heating at 860 °C for 1% hours, grinding again
and heating on Méker burner (1100 °C) for 10
minutes to improve crystallization.

Color
Colorless

Structure _
Hexagonal, R3m(166), Z = 3, isostructural with
Sr3(POy) 5. The structure was determined by

Zachariasen [1948] and refined by Siisse and
Buerger [1970].

NBS lattice constants of this sample:

a = 5.7845(2) A
c 21.317(1)

Volume °
617.73 a3

Density
(calculated) 5.176 g/cm®

Reference intensity
I/Icorundum = 4.714)
Additional patterns
1. PDF card 19-144 [Lubin & Rittershaus,
Gen'l. Tel. and Electronics, N.Y. (1966)].
2., PDF card 25-1192 [Smith et al., 1974].
3. Zachariasen [1948].

References

Smith, D. K., et al., (1974). Annual Report to
the Joint Committee on Powder Diffraction Stan-
dards.

Stisse, P., and Buerger, M. J., (1970). Z. Kris-
tallogr. 131, 16l.

Zachariasen, W. H., (1948). Acta Crystallogr. 1,
263.
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oxide, Ba3(V04)2

o
CuKap A = 1.540598 A; temp. 251 °C
o
Internal standard W, a = 3.16524 A
o
a(a) I hkg 20(°)
7.09 4 003 12.47
4,878 11 101 18.17
4.537 3 012 19.55
3.651 12 104 24.36
3.247 100 015 27.45
2.893 75 110 30.88
2.487 4 021 36.09
2.439 7 202 36.82
2.369 9 009 37.95
2.353 3 018 38.22
2.267 11 024 39.72
2.243 6 116 40.17
2.160 40 205 41.79
1.962 25 1-0-10 46,24
1.934 4 027 46.95
1.886 3 211 48.20
1.833 10 119 49.71
1.785 3 214 51.14
1.731 25 125 52.85
1.670 13 300 54.92
1.624 12 0+2-10 56.64
1.543 1 128 59.90
1.511 2 306 61.30
1.457 4 0¢1-14 63.85
1.446 10 220 64.38
1.421 4 0+0-15 65.66
1.416 13 2¢1-10 65.92
1.386 1 131 67.53
1.3647 3 309 68.73
1.3445 1 134 69.91
1.3208 9 315 71.35
1.3010 2 2.0-14 72.61
1.2755 10 1¢1+15 74.30
1.2438 1 042 76.53
1.2343 4 229 77.23
1.2324 2 318 77.37
1.2015 4 045 79.75
1.1864 3 1214 80.97
1.1641 5 1310 82.86
1.1235 1 324 86.57
1.1096 5 235 87.93
1.0947 4 1<0-19 89.44
1.0933 5 410 89.59
1.0824 6 3015 90.74
1.0799 5 4:0°10 91.01
1.0425 3 0+1+20 95.27
1.0264 2 3114 97.27
1.0239 2 0+2+19 97.57
1.0135 5 2215 98.93
1.0114 7 3-2-10 99.22




Barijum vanadium oxide, Ba3(vo4)2 - (continued)

o

CuKay A = 1.540598 A; temp. 251 °C

o

Internal standard W, a = 3.16524 A

o

d(a) I hk® 20(°)
0.9927 2 419 101.78
.9809 2 2+0+20 103.49
.9753 2 505 104.34
.9653 4 2+1-19 105.87
.9641 4 330 106.06
.9288 4 1+2+20 112.07
.9242 3 425 112.91
.9174 2 2¢3+14 114.21
.9067 2 0+5+10 116.32
.8802 2 155 122.12
.8729 1 1+3-19 123.87
.8665 1 4+1-15 125.50
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Calcium iodate (lautarite), Ca(IO3)2

Sample
The preparation was begun by adding an aqueous
solution of Ca(NO3), to one of HIO3 to precipi-
tate Ca(I03)3°6H20 which was then heated at
160°C. for six hours. It was heated again in a
sealed glass tube at 240°C for several hours.

Color
Colorless

Structure
Monoclinic, P2;/n(14), Z=4, distorted perovskite
type. [Gossner and Mussgnug, 1930]. The struc-
ture was determined by Gossner, [1937].

NBS lattice constants of this sample:

o
a = 7.280(1)A
b = 11.304(2)
c = 7.148(1)
B = 106.36(2)°
Volume
564.4 A’
Density

(calculated) 4.588 g/cm’

Reference intensity

I/Ic:ox:undum = 2.45(4)

Additional Patterns
l. PDF card 1-386, labeled Ca(IO3), but data
is for Ca(IO3)2*H;0,briiggenite.

References

Gossner, B., (1937). Z. Krist. 96, 381.

Gossner, B., and Mussgnug, F., (1930). 2. Krist.
75, 410.

o
CuKojp A = 1.540598 A; temp. 25%1 °C

o
Internal standard Ag, a = 4.08651 A

[}
d(a) I hk2 20(°)
5.93 12 110 14.93
5.866 5 011 15.09
5.779 5 101l 15.32
5.651 3 020 15.67
5.139 5 111 17.24
4.360 50 021 20.35
4.037 17 121,111 22.00
3.493 65 200 25.48
3.428 85 002 25.97
3.378 14 211 26.36

12

o
da(a) I hk2 20(°)
3.336 40 210,112 26.70
3.318 30 130 26.85
3.156 100 131 28.25
3,001 18 221 29.75
2.931 3 022 30.47
2.885 20 202 30.97
2.840 35 131 31.48
2.795 13 212 31.99
2.726 10 211 32.83
2.703 4 112 33.12
2.619 2 140 34.21
2.582 2 231 34.71
2.560 6 230,132 35.02
2.515 8 221 35.67
2.328 2 113 38.65
2.292 5 232 39.27
2.252 2 231 40.01
2.240 2 013,132 40.22
2.227 8 321 40.48
2.199 5 312 41.01
2.194 5 123 41.11
2.161 18 202 41.77
2.151 8 150 41.97
2.146 5 051 42.06
2.122 5 212 42.57
2.120 5 023 42.64
2.067 3 223 - 43.77
2.038 20 331,301 44.42
2.012 30 133,103 45,02
1.987 4 330,113 45.75
1.926 4 303 47.16
1.917 6 321 47.39
1.897 9 152,313 47.91
1.884 9 060 48.27
1.840 3 341 49.51
1.817 12 061 50.17
1.797 12 340 50.77
1.793 14 331 50.90
1.775 15 133 51.44
1.756 12 342,152 52.05
1.7500 11 412 52,23
1.7460 11 243,204 52.36
1.7255 11 410,214 53.03
1.7138 14 333 53.42
1.6863 4 213 54.36
1.6629 7 261 55.19
1.6582 8 260,162 55.36
1.6514 6 062 55.61
1.6078 1 _ 053 57.25
1.5911 4 352,343 57.91
1.5836 4 253,234 58.21
1.5780 5 262 58.44
1.5735 5 170,411 58.62
1.5645 4 261 58.99
1.5602 4 034,162 59.17
1.5293 1 441,421 60.49




Calcium iodate hydrate, Ca(103)2-6H20

Sample
The sample was prepared by adding an aqueous
solution of Ca(NO3), to one of HIO3. The loss
in weight at 160°C indicated that it was a hexa-
hydrate.

Color
Colorless

Optical Data
Biaxial, N =1.604, N_=1.644, N =1.686, 2V is
large. [Winchell and &inchell, l§64].

Structure
Orthorhombic, Fdd2 (43) from precession pat-
terns [Perloff, 1976]. Z=6 (from agreement of
experimental and calculated densities).

NBS lattice constants of this sample
o
14.866(3)A

23.015(5)
6.392(1)

Il

a
b
c

Volume
2187.1a3

Density
(calculated) 2.268 g/cm2

Reference Intensity

I/ICorundum = 2.4(3)

References
Perloff, A. (1976). Private communication.

Winchell, A. N., and Winchell, H. (1964). The

Microscopical Characters of Artificial Inorganic

Solid Substances (Academic Press, New York and
London) p. 109.

o
CuKa) A = 1,.,540598 A; temp. 25%1 °C

-
Internal standard W, a = 3.16524 A

o
d(a) I hk{ 20(°)
5.75 50 040 15.39
5.69 60 111 15.585
4.65 100 131 19.04
3.86 25 311 23.02
3.714 40 400 23.94
3.625 11 151 24.54
3.538 5 420 25.14
3.489 55 331 25.51
3.406 20 260 26.14
3.121 40 440 28.58
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a(a) I hke 20(°)
3.078 6 022 28.99
2.983 5 351 29.93
2.936 40 202 30.42
2.878 25 080 31.05
2.867 30 171 31.17
2.842 8 222 31.45
2.676 19 511 33.46
2.669 15 460 33.55
2.6l6 55 242 34.25
2.544 13 531 35.25
2.517 16 371 35.64
2.455 3 062 36.57
2.370 3 422 37.93
2.343 18 191 38.39
2.331 6 262 38.60
2.275 8 640,480 39.59
2.234 1 442 40.34
2.198 7 2+10°0 41.03
2.142 3 391 42.15
2.101 15 113 43.02
2.081 9 660 43.43
2.055 11 282 44.03
2.048 8 462 44.18
2.034 12 133 44.51
2.007 5 711 45.14
1.971 11 1011-1 46.02
1.956 7 4-10+0 46.38
1.951 19 313,731 46.52
1.930 [ 622 47.05
1.917 1 0+12+0,153 47.39
1.896 4 333 47.95
1.868 9 0+10°-2 48.71
1.853 25 642,482 49.12
1.846 20 751,3°11°1 49,33
1.802 2 353 50.62
1.775 11 173 51.43
1.744 4 662 52.42
1.728 4 513 52.96
1.719 3 771 53.25
1.690 6 533 54.25
1.683 8 373 54.49
1.669 7 4102 54.96
1.653 6 5e11-1 55.55
1.606 8 24122,2+14°0 57.34
1.599 4 004 57.61
1.566 2 931 58.95
1.562 3 880 59.11
1.549 3 224 59.65
1.532 6 573 60.37




Cesium iron chloride hydrate, C52Fe015-H20

o
Sample a(a) I hk& 20 (°)
The sample was prepared by slow evaporation T
at room temperature of a 2:1 molar aqueous 2.888 8 060 30.94
solution of CsCl and FeCls. 2.822 55 042 3l.68
2.736 95 202 32.71
2.721 45 160 32.89
Color 2,665 5 142 33.60
Deep reddish orange.
2.571 4 320 34.87
2.502 2 311 35.86
Structure 2.479 4 251 36.20
Orthorhombic, Amam(63), 2Z=4. Perloff [1976] by 2.454 4 013 36.59
single crystal study found that CspFeClg-Hp0 2.349 2 071,260+ 38.29
was isostructural with CspRuClg+H»O0. The struc-
ture of CspRuClg*Hy0 had been determined by 2.318 20 331 38.82
Hopkins et al. [1966]. 2.286 4 340 39.39
2.280 5 062 39.49
NBS lattice constants of this sample: 2.255 11 171 39.95
o 2.194 25 162 41.10
a= 8.070(L)A
b = 17.326(2) 2.165 13 080 41.68
c = 7.436(1) 2.113 4 322 42.76
2.093 3 180 43.20
2.018 12 400,053 44.89
Volume o 1.984 12 233 45.70
1039.8 A3
1.968 4 360 46.08
1.934 2 411 46.94
Density 1.908 4 280 47.62
(calculated) 3.302 g/cm3 1.872 4 082 48.60
1.859 11 004 48.97
Reference intensity 1.845 6 431 49.36
1/1 = 1.9(2) 1.829 3 440 49.82
corundum 1.823 3 182 49.99
1.804 4 253 50.56
References 1.773 8 402,124 51.51
Hopkins, T. E., Zalkin, A., Templeton, D. H., and
Adamson, M. G. (1966). Inorg. Chem. 5, 1431. 1.770 10 371 51.61
Perloff, A. (1976) Private communication. 1.739 18 362,333 52.59
1.711 6 173 53.51
S 1.697 16 282,451 53.98
CuKaj A = 1.540598 A; temp. 25%1 °C 1.693 12 1-10-0 54.12
o
Internal standard Ag, a = 4.08651 A 1.654 2 460 55.53
= 1.640 8 442 56.00
a(a) I hkg 20(°) 1.591 4 2+10<0 57.90
1.587 4 520 58.06
6.83 8 011 12.95 1.573 8 244 58.65
5.91 7 120 14.97
5.21 4 111 17.00 1.570 9 511,0+10°2 58.75
4.565 40 031 19.43 1.535 6 164 60.25
4.335 6 040 20.47 1.533 5 391 60.34
1.5207 6 093 60.87
4.037 45 200 22.00 1.5126 6 540 61.23
3.973 100 131 22.36
3.816 5 140 23.29 1.5101 6 433 61.34
3.719 25 002 23.91 1.4757 4 480 62.93
3.660 4 220 24.30 1.4565 3 3+10+0 63.86
1.4088 6 560 66.29
3.476 12 211 25.61
3.418 3 022 26,05
3.143 10 122,051 28.37
3.024 20 231 29.52
2.950 75 240 30.27
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Copper phosphate, Cu(P03)2

o
Sample d(A) I hk?® 20(°)
The sample was made by heating CuCO3 and H3PO,
together at 760 °C for 45 minutes. 3.343 50 310 26.64
3.259 10 220 27.34
Color 2.912 100 222 30.68
Very pale green 2.841 30 013 31.46
2.783 8 321 32.14
Structure
Monoclinic, I2/a (15) or Ia (9), 2 = 8, [Beucher 2.756 35 400 32.46
and Grenier, 1968]. Those authors gave the cell 2.727 12 411 32.82
in the settings C2/c (15) or Cc (9). 2.617 2 130 34.23
2.447 25 222 36.69
NBS lattice constants of this sample: 2.423 6 231 37.08
a = 11.584(2) ; 2.334 17 411 38.55
b = 8.081(2) 2.301 8 323 32.11
c = 9.569(2) 2.277 7 420,004 39.55
B = 107.91(2)° 2.190 8 314 41.19
2.127 4 510 42.47
Volume
852.3 Ad 2.101 6 104 43.02
2.089 10 402 43.28
Density . 2.049 6 224 44.17
(calculated) 3.452 g/cm’ 2.030 25 233 44.59
2.007 4 521 45.14
Reference Intensity
/I undum = 14 1.877 5 523 48.46
1.861 6 215 48.89
Additional patterns 1.835 4 332 49.63
1. PDF card 21-998 [Ball, 1968] 1.821 4 242 50.05
2. PDF card 25-1196 [Smith et al., 1974] 1.779 7 233 51.32
References 1.738 25 512,334 + 52.61
Ball, M. C., (1968). J. Chem. Soc. (London) S5A, 1.735 16 622 52.73
1113. 1.709 6 604 53.59
Beucher, M., and Grenier, J-C., (1968). Mater. 1.6724 5 620 54.85
Res. Bull. 3, 643. 1.6663 4 611 55.07
Smith, D. K., et al., Annual Report to the Joint
Committee on Powder Diffraction Standards, 1974. 1.6378 6 343 56.11
1.6293 8 440 56.43
- 1.5906 8 051 57.93
CuKaj A = 1.540598 A; temp. 25x1 °C 1.5743 6 _ 624 58.59
° 1.5600 13 235,215 59.18
Internal standard Si, a = 5.43088 A _
= 1.5450 5 710,406 59.81
d(a) I hk& 20(°) 1.5411 4 116 59.98
1.5385 4 _ 404 60.09
6.52 7 110 13.56 1.5204 9 541,633 €0).88
6.046 55 0l1 14.64 1.5106 12 044 61.32
5.507 5 200 16.08
4.565 20 211 19.43 1.4932 3 435 €2.11
4.205 4 202 21.11 1.487¢6 7 433,152 62.37
1.4827 5 _ 226 62.60
4.101 35 112 21.65 1.4563 9 516,444 63.87
3.716 30 211 23.93
3.645 10 121 24.40
3.448 40 112 25.82
3.376 17 121 26.38
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Lead chromium oxide, PbZCrO5

Sample
The sample was prepared by T. Negas by heating
PbO (massicot) and Cr,03 together at 630-650 °C
for 92 hours followed by regrinding and heat-
ing.

Color
Deep orange.

Structure
Monoclinic I2/m (12), Z = 4, isostructural with
Pb,S05. The structure has been studied by

Ruckman et al. ([1972]. These authors gave the
cell in a setting in C2/m (12).

NBS lattice constants of this sample:

]

a = 12.728(1) A
b = 5.6782(5)
c = 7.1414(6)
B = 95.23(1)°
Volume o
513.96 a“
Density

(calculated) 7.061 g/cm3

Reference Intensity
I/I«:orundum =5.13)
Additional patterns
1. ©PDF card 26-832 [Ruckman et al., 1972],
2. Negas [1968].

References

Negas, T., (1968). J. Am. Ceram. Soc. 51, 716.

Ruckman, J. C., Morrison, R. T. W., and Buck,
R. H. (1972). J. Chem. Soc. Dalton Trans. 1972,
426.
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o
CuKay; A = 1.540598 A; temp. 25%1 °C

Internal standard W,

o
a = 3.16524 A

o
d() 1 hk4 20(°)
6.46 16 101 13.69
6.34 16 200 13.95
5.973 2 101 14.82
5.184 2 110 17.09
4.438 13 011 19.99
3.786 9 301 23.48
3.737 4 211 23.79
3.555 3 002 25.03
3.542 6 211 25.12
3.390 100 310 26.27
3.230 15 202 27.59
3.169 1 400 28.14
2.984 80 202,112 29.92
2.881 20 112 31.02
2.838 3 020 31.50
2.651 4 411 33.78
2.601 2 121 34.46
2.592 4 220 34.58
2.564 6 121 34.96
2.512 15 411 35.72
2.480 16 402 36.19
2.460 8 501 36.49
2.368 8 103,312 37.96
2.314 12 510 38.88
2.272 13 321 39.64
2.266 16 402 39.75
2.204 2 321 40.92
2.188 5 013 41.23
2.132 6 222 42.36
2.113 10 600 42.77
2.058 20 222 43.97
2.018 2 512 44.88
1.992 5 303 45.50
1.951 4 611 46.51
1.875 9 413 48.50
1.869 19 512,422 48.68
1.860 8 521 48.94
1.830 2 031 49.80
1.820 2 123 50.09
1.7972 1 521 50.76
1.7779 9 004 51.35
1.7708 11 422 51.57
1.7541 5 204 52.10
1.7469 1 602,231 52.33
1.7273 11 330 52.97
1.7177 5 701 53,29
1.6947 7 620 54.07
1.6654 11 132 55.10
1.6627 4 114 55.20
1.6473 3 132 55.76




Lead chromium oxide, sz(:ro5 -~ (Continued)

-3
da() I hk2 20 (°)
1.6304 5 323 56.39
1.6240 4 314 56.63
1.6076 8 J12 57.26
1.5876 1 613 58.05
1.5841 2 800 58.19
1.5753 2 622 58.55
1.5682 3 431 58.84
1.5291 10 523,314 60.50
1.5197 8 811 60.91
1.5068 9 024,703 61.49
1.5020 4 712 61.71
1.4919 4 224 62.17
1.4789 2 033 62.78
1.4699 10 514,721 63.21
1.4593 4 613,233 63.72
1.4313 2 523 65.12
1.4260 2 604 65.39
1.4195 5 040 65.73
1.3991 2 105,631 66.81
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Lead hydrogen arsenate (schultenite), PbHAsO4

o
Sample d(a) I hk2 20(°).
The sample was precipitated by adding a concen-
trated aqueous solution of Pb(NO3); to one of 2.276 1 0l2 39.56
As;0s. 2,252 6 030 40.00
2.204 16 220 40.92
Color 2.187 7 112 41.24
Colorless 2.100 3 130 43.04
Optical data 2.061 6 221 43.89
Biaxial (+), N = 1.890, NB = 1.910, N = 1.976, 2.041 3 031 44.34
2V is medium. v 1.967 11 _ 022 46.12
1.951 12 202,131 46.51
Structure 1.9024 6 131 47.77
Monoclinic, P2/a (13), Z = 2. [Claringbull, _
1950]. 1.8751 2 212 48.51
1.8636 4 310 48.83
NBS lattice constants of this sample: 1.8203 2 122 50.07
o 1.7939 10 311 50.86
a = 5.8421(6) A 1.7802 14 230 51.28
b = 6.7545(6)
c = 4.8575(6) 1.7200 1 212 53.21
B = 95.40(1)° 1.7029 1 231 53.79
1.6886 11 040,311 + 54.28
Volume ° 1.6820 6 320 54.51
190.83 a3 1.6484 5 032 55.72
Density 1.6410 2 231 55.99
(calculated) 6.041 g/cm3 1.6298 3 321 56.41
1.6217 2 _ 140 56.72
Reference intensity 1.6123 2 132,003 57.08
1/1 =,7.6(2) 1.5939 <1 041 57.80
corundum
Additional patterns 1.5740 5 222 58.60
1. PDF card 11-141 [Claringbull, 1950] 1.5590 3 _ 132 59.22
2. Hanawalt et al., [1938] 1.5497 10 141,321 + 59.61
1.5254 5 141 60.66
References 1.4806 5 113 62,70
Claringbull, G. F., (1950). Mineral. Mag. 29, 287. _
Hanawalt, J. D., Rinn, H. W., and Frevel, L. K. 1.4749 5 232 62.97
(1938). Ind. Eng. Chem. Anal. Ed. 10, 457. 1.4606 2 240 63.66
- 1.4542 3 023,400 63.97
s 1.4404 2 123 64.66
CuKoj A = 1.540598 A; temp. 251 °C 1.4346 2 331 64.95
o
Internal standard Ag, a = 4.08651 A 1.4157 1 312 65.93
S 1.3954 2 232 67.01
d(a) I hkf 20(°) 1.3842 2 042,123 67.63
1.3788 2 331 67.93
6.74 25 010 13.12 1.3634 <1 142 68.80
4.833 12 001 18.34
4.410 18 110 20.12 1.3507 2 050 69.54
3.931 4 _ 011 22.60 1.3353 2 420 70.46
3.376 100 111,020 26.38 1.3167 1 421 71.61
1.3102 <1 _ 033 72.02
3.149 70 111 28.32 1.3010 3 402,051 72.61
2.919 13 120 30.60
2.909 25 200 30.71 1.2774 3 412,313 + 74.17
2.769 6 021 32.30 1.2592 1 421,223 75.43
2.671 5 210 33.52 1.2503 2 341 76.06
B 1.2251 3 250,242 77.92
2.603 4 201 34.43 1.2132 4 341 78.83
2.555 16 121 35.10 _
2.450 5 121 36.65 1.1990 2 251 79.95
2,419 11 002 37.14 1.1972 1 402 80.09
2.395 5 201 37.53 1.1791 2 052,412 8l1.58
1.1766 2 251 81.79
1.1679 2 §l3 82.53
1.1586 2 143 83.34
1.1564 2 342 83.54
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Lithium silicate, Li2$1'03

Sample
The sample was prepared by heating a 1:1 molar
mixture of LipCO3 and dried silica gel at 860 °C
for 5 minutes; the material was ground and re-
heated for 5 minutes at 860 °C. A final heating
for several minutes at about 1200 °C followed.

Color
Colorless

Structure
Orthorhombic, Ccm2; (36), 2 = 4, [Seeman, 1956],
isostructural with NaSiO3, low (Na,Li)SiO3
[West, 1976] and LiyGeO3 [VSllenkle and Wittman,
1968].

NBS lattice constants of this sample:

o
5.3975(6) A

a:’
b = 9.3974(6)
c = 4.6615(5)
Volume o
236.44 A3
Density

(calculated) 2.527 g/cm3

Additional patterns
1. PDF card 15-519 [Lam, Sheffield, England].
2. West [1976].

References

Seemann, H. (1956). Acta Crystallogr. 9, 251.

VSllenkle, H., and Wittmann, A. (1968). Monatsh.
Chem. 99, 244.

West, A. R. (1976). J. Am. Ceram. Soc. 59, 118.

CuKap A =

°
1.540598 A; temp.

25*1

°C

-]

Internal standard Ag, a = 4.08651 A

d(a)

I hk& 20 (°)
4.69 100 020,110 18.91
3.301 65 111 26.99
2.708 65 130 33.05
2.700 45 200 33.15
2.342 19 131,220 38.41
2.331 20 002 38.60
2.091 7 221 43.24
2.085 5 022,112 43.36
1.7747 4 150 51.45
1.7667 9 310,132 51.70
1.7638 8 202 51.79
1.6563 7 241 55.43
1.6522 7 311,222 55.58
1.5665 12 060 58.91
1.5605 15 330 59.16
1.4747 3 113 62.98
1.4105 1 242 66.20
1.4079 1 312 66.34
1.3547 3 260 69.31
1.3475 5 133 6S.73
1.3001 5 062,35C 72.67
1.2965 8 332,401 + 72.90
1.2544 3 171 75.77
1.2495 2 421 76.12
1.1747 2 080 81.95
1.1710 2 262 82.27
1.1681 2 243,402 82.52
1.1350 3 352,441 85.48
1.0770 <1 280 91.32
1.0759 <1 370 91.44
1.0700 <1 204 92.09
1.0488 1 082 94.52
1.0452 1 511 94.95
1.0441 <1 044 95.08
1.0253 1 190 97.40
1.0212 2 263 97.93
1.0188 1 403 98.24
1.0013 1 191 100.58
0.9984 2 461,173 100.98
0.9778 <1 282 103.96
0.9769 <1 372 104.10
0.9738 1 244 104.57
0.9727 <1 314 104.73
0.9397 <1 0-10°0 110.12
0.9384 <1 192 110.34
0.9348 1 532,443 + 110.98
0.9337 1 334 111.18




Lithium tantalum oxide, L1‘Ta03

o
Sample CuKaj A = 1.540598 A; temp. 25%1 °C
The sample was prepared as a precipitate by add- °
ing LiOH to a solution of hydrolyzed Tay0s5. Internal standard Si, a = 5.43088 A
This was further crystallized by heating at 860°C -
overnight. a(a) I hk& 20(°)
Color 3.745 100 012 23.74
Colorless 2.723 40 104 32.86
2.577 25 110 34.79
Structure 2,292 4 006 39.28
Hexagonal, R3c (161), Z=6, by analogy with LiNbOj3 2.245 3 113 40.13
which was studied by Bailey [1952].
2.122 14 202 42.57
NBS lattice constants of this sample: 1.871 16 024 48.62
o 1.712 20 116 53.48
a = 5.1530(4) A 1.638 14 122 56.12
c = 13.755(2) 1.604 6 018 57.41
Volume o 1.5139 11 214 61.17
316.30 A3 1.4874 6 300 62.38
1.3621 3 208 68.88
Reference intensity 1.3145 3 119,1+0°10 71.75
I/Icorundum = 11.8(5) 1.2883 3 220 73.44
Density 1.2481 3 306 76.22
(calculated) 7.430 g/cm3 1.2183 4 312 78. 44
1.2043 4 128 79.53
Additional pattern 1.1710 2 0+2+10 82.27
1. PDF card 9-187 [Lapickij and Simanov, 1955]. 1.1648 4 134 82.80
References 1.1463 1 0+0°12 84.44
Bailey, P., thesis, Bristol (1952) quoted by Megaw, 1.1231 3 226 86.61
H. D. (1954). Acta Cryst. 7, 187. 1.10. 2 1 042 88.78
Lapickij, A. V. and Simanov, J. P. (1955). Zzh. Fiz. 1.0664 2 2+1+10 92.50
Khim. 29, 1201. 1.0471 2 137,1-1-12 94.72
1.0126 2 232 99.06
1.0047 2 318,1+2-11 100.12
0.9812 2 324 103.45
.9740 2 410 104.54
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Manganese phosphate, Mn(PO

Sample
The sample was prepared by melting MnCly; with
H3PO, in molar proportions of 1l:2.

Color
Pale pink

Structure
Monoclinic, I2/a (15) or Ia (9), 2 = 8 [Beucher
and Grenier, 1968]. Those authors gave the cell
in the settings C2/c (15) or Cc (9).

NBS lattice constants of this sample

11.35%8(2) A

a=
b = 8.472(2)
c = 10.176(2)
B = 112.06°(2)
Volume °
907.57 A3
Density

(calculated) 3.116 g/cm’

Reference intensity

/T orundum = 0-82(11)

Additional pattern

1. PDF card 21-554 [Lee and Browne, 1968].
References
Beucher, M., and Grenier, J. C., (1968). Mater.
Res. Bull. 3, 643.
Lee, J. D., and Browne, L. S., (1968). J. Chem.

Soc. A 559.
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3)2

(-]
CuKaj A = 1.540598 A; temp. 25%1 °C

o
Internal standard Si, a = 5.43088 A

°
d(a) I hk 20(°)
6.29 30 011 14.06
5.26 4 200 16.85
4.71 13 002 18.81
4.65 13 211 19.07
4.348 35 112 20.41
3.613 20 211 24.62
3.468 30 112 25.67
3.300 10 220 27.00
3.242 35 310 27.49
3.065 100 222 29.11
2.998 3 202 29.78
2.947 20 013 30.30
2.728 3 130 32.80
2.681 4 411 33.39
2.632 20 400 34.03
2.521 5 231 35.59
2.446 20 222 36.71
2.424 7 323 37.06
2.358 3 004 38.13
2.331 9 314,422 38.59
2.236 11 411,420 40.30
2,218 2 404 40.64
2.200 2 330 41.00
2.175 4 224 41.48
2.145 19 233 42.09
2.118 4 040 42.66
2.001 6 402 45.29
1.979 5 215 45.81
1.965 2 424,240 46.16
1.928 3 523 47.11
1.890 3 433 48.10
1.864 4 415 48.82
1.839 € 334 49.54
1.802 7 125,233 50.60
1.767 5 532 51.70
1.735 4 224 52.71
1.728 11 242,622 52.93
1.687 2 442 54.35
1.667 10 051,512 55.05
1.6503 12 440,406 55.65




Nickel phosphate,Ni(P03)2

Sample

The sample was prepared by heating a 1:2 molar
mixture of NiCO3 and H3PO, at about 700°C for
15 hours. It was reground and heated to 1000°C

for 15 hours.

Color
Light yellowish green

Structure

Monoclinic, I2/a(l5) or Ia(9), Z=8, [Beucher and
Grenier, 1968]. These authors gave the cell in

the settings C2/c(15) or Cc(9).
NBS lattice constants of this sample:

11.086(3)A
8.227(2)
9.832(3)
= 112.74(3)°

1l

fesRo N o2 )
i

Volume
826.9 A3

Density
(calculated) 3.480 g/cm?

Reference intensity

I/Icorundum = 1.7

Additional pattern
1. PDF card 19-835 (Sarver, 1966].

References

Beucher, M. and Grenier, J. C. (1968). Mater.
Bull. 3, 643.

Sarver, J. F. (1966). Trans. Brit. Ceram.
65, 191.

Res.

Soc.
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CuKay A =

Internal standard W,

©
1.540598 A; temp. 25%1 °C

o
a = 3.16524 A

d(;)

I hk4 20(°)
6.39 7 110 13.84
6.08 50 011 14.55
5.11 3 200 17.33
4.53 20 211 19.56
4.321 3 202 20.54
4.209 40 112 21.09
3.711 5 121 23.96
3.493 19 211 25.48
3.339 30 112 26.68
3.205 11 220 27.81
3.148 30 310 28.33
3.049 4 022 29.27
2.979 100 222 29.97
2.836 25 013 31.52
2.748 2 321 32.56
2.650 2 130 33.80
2.612 4 411 34.31
2.557 25 400,123 35.06
2.451 4 231 36.64
2.359 25 323 38.11
2.263 8 314 39.81
2.220 2 123 40.60
2.165 13 411 41.69
2.135 3 330,512 42.29
2.106 3 224 42.90
2.081 20 233 43.44
2.057 4 040 43.99
2.001 2 141 45.28
1.936 4 141 46.90
1.929 7 402,521 47.07
1.912 5 215 47.52
1.882 2 523 48.33
1.856 2 242 49.03
1.848 2 602 49.26
1.8102 3 115 50.37
1.7968 3 341 50.77
1.7857 4 334 51.11
1.7638 2 611 51.79
1.7392 9 143,233 + 52.58
1.7215 5 532 53.16
1.6858 7 622,521 54.38
1.6740 3 343,242 54.79
1.6704 3 224 54.92
1.6193 7 051 56.81
1.5976 10 235 57.65
1.5759 1 244,251 58.52
1.5577 2 116 59.27
1.5534 4 125 59.45
1.5233 7 044 60.74




Potassium barium chromium oxide, KZBa(Cr04)2

Sample
The sample was prepared by heating KCr,07 and
BaCO3 in a 1:1 molar ratio at 750 °C for 1 hour
followed by grinding and heating for 18 hours
at 750 °C.

Color
Light greenish yellow

Structure
Hexagonal, R3m(166). Z = 3, isostructural with
Sr3(PO4)> and many double sulfates and chro-
mates [Schwarz, 1966]. The structure of

Sr3(POy), was determined by Wilhelmi [1967] and
(NH,) oPb(SO4) , was determined by Mgller [1954].

NBS lattice constants of this sample:

a
(o}

5.7292(5) A
21.512(3)

Volume °
611.51 A3

Density
{calculated) 3.645 g/cm3

Reference intensity

I/Icorundum = 3.3

Additional pattern
1. PDF card 19-937 [Schwarz, 1966].

References

Mgller, C. K., (1954). Acta Chem. Scand. 8, 8l1.

Schwarz, H. (1966). 2. Anorg. Allg. Chem. 344,
41,

Wilhelmi, K.-A., (1967). Ark. Kemi 26, 157.
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o
CuKoj A = 1.540598 A; temp. 25%1 °C

o
Internal standard Si, a = 5.43088 A

-]
d(a) I hk& 20 (°)
7.16 15 003 12.36
4.83 4 101 18.36
4.503 30 012 19.70
3.642 3 104 24.42
3.590 2 006 24.78
3.251 100 015 27.41
2.864 70 110 31.21
2.661 14 113 2.65
2.612 8 107 34.31
2.464 2 021 36.43
2.416 3 202 37.18
2.390 7 009 37.61
2.252 11 024 40.00
2.238 8 116 40.26
2.149 30 205 42.01
1.973 20 1-0-10 45.95
1.868 2 2il 48.70
1.848 4 122 49.27
1.836 5 119 49.60
1.8234 3 208 49.98
1.7926 3 0°+0°12 50.90
1.7188 15 125 53.25
1.6538 9 300 55.52
1.6253 7 0+2-10 56.58
1.6118 3 303 57.10
1.6007 2 217 57.53
1.5200 3 1-1-12 60.90
1.5017 2 306 61.72
1.4676 2 0+1°14 63.32
1.4321 9 220 65.08
1.4134 10 2+1-10 66.05
1.4045 1 223 66.52
1.3766 2 0°+2-13 68.05
1.3731 1 131 68.25
1.3650 2 312 68.71
1.3600 2 30¢ 69.00
1.3533 1 1-2-11 69.39
1.3108 5 315 71.98
1.2823 7 1¢1-15 73.84
1.2561 1 137 75.65
1.2289 2 229 77.63
1.2260 1 0°1+17 77.85
1.2157 2 3012 78.64




Potassium barium molybdenum oxide, KzBa(Moo4)2

Sample
The
K;CO3 and BaCOj
followed by grinding and reheating.

sample was made by ﬁelting together MoOj,
in a molar ratio of 2:1:1,

Color
Colorless

Structure _
Hexagonal, R3m(166), 2 = 3, isostructural with
KoPb(SOy)p, Sr3(POy); and other double chro-

mates and sulfates
structure of (NH,),Pb(SOy), was
Mgller [1954].

[Trunin et al., 1975].
studied
NBS lattice constants of this sample:

o
6.0051(4) A
21.324(2)

i

a
c

1

Volume °
665.96 A2

Density
(calculated) 4.004 g/cm3

Reference intensity

I/Iconmdum =4.203)

Additional pattern

1. Trunin et al. [1975].
References
Mgller, C. K., (1954). Acta Chem. Scand. g,

Trunin, A. S., Shter, G. E., and Serezhkin, V. N.,

(1975). Russ. J. Inorg. Chem. 20, 1227.

The
by

8l.
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o
CuKa) A = 1.540598 A; temp. 25%1 °C

o
Internal standard W, a = 3.16524 A

o

L_dam@ 1 hk! 20(°)
7.104 9 003 12.45
5.055 7 101 17.53
4.677 20 012 18.96
3.719 4 104 23.91
3.552 3 006 25.05
3.296 100 015 27.03
3.001 90 110 29.75
2.765 8 113 32.35
2.629 7 107 34.08
2.370 1 009 37.94
2.338 2 024 38.48
2.220 35 205 40.61
1.973 25 1+0+10 45.97
1.933 2 122 46.96
1.861 2 208,119 48.90
1.844 2 214 49.37
1.785 20 125 51.12
1.734 1 300 52.76
1.684 2 303 54.43
1.649 9 0+2°10 55.70
1.530 3 1+1°12 60.46
1.5009 8 220 61.76
1.4450 10 2+1+10 64.43
1.4295 2 312 65.21
1.4214 2 0+0°15 65.63
1.3664 6 315 68.63
1.3036 2 137 72.44
1.2852 7 1+1+15 73.65
1.2438 4 045 76.53
1.1945 4 143410 80.31
1.1860 2 0+2-16,232 81.01
1.1491 4 235 84.19
1.1351 4 410 85.47
1.1206 2 413 86.85
1.1106 3 327 87.83
1.0993 4 3:0-15 88.97
1.0445 2 0+1-20 95.04
1.0323 2 2-2-15 96.52




Potassium calcium sulfate hydrate (syngenite), K2Ca(504)2-H20

Sample °
o] A = 1. A; . 25%1 °
The sample was prepared by mixing equal volumes Cuke 1.540598 temp ¢
of saturated agqueous solutions of CaSOy and Tnternal standard W, a = 3.16524 ;
KpSOy, and evaporating slowly at room tempera- ! .
ture. The first crystals formed were used. d(g) 1 hk2 20(°)
The crystals were acicular.
9.49 40 100 9.31
col 5.71 55 110 15.51
°Cgi less 4.74 16 200 18.71
or-es 4.624 40 011 19.18
4.496 30 111 19.73
Optical data
. 3.954 20 210 22.47
Na—l.500, Ny—l.518 [Aruja, 1958]. 3.887 30 111 22.86
3.572 30 020 24.91
Structure 3.2347 35 120 26.61
. 75 28.
Monoclinic, P21/m (11), Z=2 [Laszkiewicz, 1936] 3.165 300 8-17
The structure of KyCa(SOy)2°*H»0 has been refined = =
. .114 17 301,102 28.64
by Corazza and Sabelli[1967] and by Gorogotskaya ; 036 35 062 29.40
et al. [1968]. 2.891 30 302,310 30.91
. 22 .
NBS lattice constants of this sample g gg? lgg lliél 0 gi 2;
o
2 3'ZZ;E§;A 2.791 20 012 32.04
_ 6‘250(2) 2.741 55 221 32.64
g — 104.01(2)° 2.704 15 102 33.10
B . 2.560 2 301 35.02
2.513 30 302 35.70
Voi;§e7£3 2.447 7 221 36.69
: 2.411 8 311 37.26
2.371 20 409,312 37.91
Density 2.355 25 321 38.18
(calculated) 2.574 g/cm’ 2.312 16 022,130 38.93
2.288 7 411 39.34
Reference intensity g'igg g 4123322 22'2;
/1 orundum = 1-03(6) 2.081 14 321,231 43.46
2.046 17 203,412 44.23
Additional patterns -
1. PDF card 11-117 [Aruja, 1958], i'ggi z jgé :2';;
.9 2 302 46.15
2. Baynham and Raistrick [1960]. i 9238 22 381 46.54
1.9447 20 013,231 46.67
References
. . 1.9028 12 330 47.76
Aruja, E. (1958). Mineral Mag. 31, 943. 1.8968 13 500,331 47.92
Baynham, J. W. and Raistrick, B. (1960). In 1'8924 12 132 48‘04
Chemistry and Technology of Fertilizers (Rein- 1.8333 6 510,422 49‘69
hold, N. Y.). ACS Monogr. Ser. 148, Chap. 21, 1.7870 20 132'040 51'07
p. 358. - ! )
Corazza, E. and Sabelli, K. (1967). Z. Krist. 124, 1.7763 7 421,323 51.40
398. - ! :
Gorogotskaya, L. I., Podberezskaya, N. V. and i'zggg 3 ggé gi'gi
Borisov, S. V. (1968). 2zh. Strukt. Khim., SSSR, 1'6293 > o1 56'43
9 #1, 86. : - -
Laszkiewicz, A. (1936). Arch. Mineral. 12, 8. 1.5812 6 423,600 58.31
1.5559 11 340 59.35
1.5436 5 élO 59.87
1.5293 7 612 60.49
1.4781 4 }33 62.82
1.4518 8 523 64.09
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Potassium calcium sulfate hydrate (syngenite), K2Ca(304)2-H20 -(ﬁontinuedD

(-]
d(a) I hk& 20(°)
1.4466 6 601,404 64.35
1.4278 5 224,124 + 65.30
1.3964 3 701,613 66.96
1.3701 4 342 68.42
1.3494 6 522 69.62
1.3413 4 621 70.10
1.3314 4 710,514 70.70
1.3217 8 342,533 71.30
1.3085 5 343 72.13
1.2803 5 334 73.98
1.2669 3 524 74.89
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Potassium iron chloride hydrate (erythrosiderite), K2FeC15-H20

Sample
The sample was made by slow evaporation at
room temperature of an acid solution of KC1l and
FeCl3.

Optical Data
Biaxial (+), Na = 1.712, NB =1.75, N_ = 1.795
2V is medium large. Y

Color
Deep reddish orange

Structure
Orthorhombic, Pmnb (62), Z=4, isostructural with
(NHy) pFeClg*HpO. The structure was determined by
Bellanca [1947].

NBS lattice constants of this sample:
(-3
9.706(3)A

a
b 13.585(3)
c = 7.018(1)

Volume
925.3 A

Density
(calculated) 2.364 g/cm3

Reference intensity

I/Icorundum = 1.9

Additional patterns
1. PDF card 25-1160, natural mineral [Mandarino,
Toronto, Ontariol.

Reference
Bellanca, A. (1947). Ric. Sci. Ricostr. 17, 1360.
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CuKo:.l A=

o
1.540598 A; temp. 251 °C

©
Internal standard Ag, a = 4.08651 A

d(g)

I hk& 20(°)
5.68 35 101 15.59
5.566 40 120 15.91
5.248 4 111 16.88
4.878 14 021 18.17
3.832 2 211 23.19
3.541 2 131 25.13
3.507 2 002 25.38
3.440 10 221 25.88
3.397 12 012,040 26.21
3.208 2 112,140 27.79
3.056 14 041 29.20
2.993 19 231 29.83
2.969 5 122 30.07
2.934 8 301 30.44
2.920 10 320 30.59
2.841 16 202 31.46
2.782 100 212,240 32.15
2.589 3 241 34.62
2.440 25 042 36.81
2.427 40 400 37.01
2.365 2 142 38.02
2.306 2 013 39.02
2.244 3 322,113 40.16
2.211 4 023 40.77
2.180 5 242 41.39
2.149 12 052 42.00
2.099 6 152 43.07
2.078 4 033 43.51
2.032 8 133 44.55
1.995 2 351 45.43
1.970 6 261 46.04
1.911 3 233 47.54
1.902 6 062,441 47.79
1.890 3 143 48.10
1.872 8 501,071 48.61
1.868 6 162,520 48.72
1.826 12 432,323 49.91
1.789 4 352 51.01
1.7711 3 262 51.56
1.7484 3 333 52.28
1.7404 5 014 52.54
1.7209 10 442 53.18
1.7123 4 114 53.47
1.6982 6 072,080 53.95
1.6730 4 172,180 54.83
1.6560 2 460,343 55.44
1.6500 4 081,204 55.66
1.6392 3 541 56.06
1.6349 5 034,423 56.22
1.6084 8 452 57.23
1.5621 3 281 59.09




Potassium lead chromium oxide, K2Pb(Cr04

Sample
The sample was prepared by melting a l:1 molar
mixture of K,CrOy and PbCrOy.

Color
Strong yellow

Structure _
Hexagonal, R3m (166), Z = 3, isostructural with
Sr3PO, and many double chromates, sulfates and
selenates [Schwarz, 1966]. The structure of
(NH4)2Pb(SO4)2 was determined by Mgller [1954].

NBS lattice constants of this sample:

o
5.7173(7) A

]

a

c = 21.031(3)
Volume o
595.35 A3
Density

(calculated) 4.329 g/cm3

Reference intensity

I/Icorundum = 3.8(2)

Additional pattern
1. PDF card 19-971 [Schwarz, 1966]

References
Mgller, C. K. (1954). Acta Chem. Scand. 8, 8l.
Schwarz, H. (1966). Z. Anorg. Allg. Chem. 345,

230.
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)2

-]
CuKay A = 1.540598 A; temp. 25%]1 °C

-]
Internal standard Si, a = 5.43088 A

°
d(a) I hk{ 20(°)
6.99 30 003 12.65
4.82 19 101 18.39
4.47 40 012 19.83
3.604 8 104 24.68
3.505 2 006 25.39
3.204 100 015 27.82
2.859 85 110 31.26
2.647 20 113 33.84
2.571 8 107 34.87
2.457 4 021 36.54
2.336 € 009 38.50
2.240 11 024 40.23
2.216 11 116 40.69
2.133 30 205 42.34
1.935 19 1<0°10 46.92
1.863 4 211 48.83
1.842 5 122 49.45
1.809 5 119 50.41
1.802 5 208 50.62
1.764 2 214 51.80
1.753 2 0012 52.13
1.7102 19 125 53.54
1.6508 9 306 55.63
1.6066 7 303 57.30
1.6033 7 0+2-10 57.43
1.5884 3 217 58.02
1.4935 3 1-1-12,30€ 62.10
1.4380 2 0+1-14 64.78
1.4293 7 220 65.22
1.3978 10 2+1°10 66.88
1.3621 2 312 68.88
1.3053 6 315 72.33
1.2586 6 1+1°15 75.47




Potassium lead molybdenum oxide, K2Pb(Moo4)2

Sample
The sample was prepared by melting together
KoCO3, PbCO3 and MoOj3, at about 850 °C.

Color
Yellowish white

Structure
Hexagonal, R3m (166), Z = 3. The similarity of
the cell size, powder patterns, and chemistry
of KoPb(MoOy)p, Sr3(PO4)>, KyPb(SO4)s (palmier-
ite), and (NHy)2Pb(SO4); strongly suggests an
isostructural relationship. The structure of
(NH,) 2Pb (SO, ) > has been studied by Mgller [1954].

NBS lattice constants of this sample:

5.9853(2) A
20.987(1)

a
o]

[

Polymorphism
Belyaev [1961] reports a polymorphic transfor-
mation of KyPb(MoOy),; at 765 °C. No evidence of
this was seen in the present work.

Volume °
651.09 a3

Density
(calculated) 4.631 g/cm3

Reference intensity
I/Icorundum = 4.003)
References
Belyaev, I.N. (1961). Russ. J. Inorg. Chem. 6, 602.
Mgller, C. K. (1954). Acta Chem. Scand. 8, 8l.
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o
CuKa) A = 1.540598 A; temp. 251 °C

(-]
Internal standard Ag, a = 4.08651 A

°©
d(a) I hk? 20 (°)
6.99 25 003 12.66
4.648 40 012 19.08
3.687 2 104 24.12
3.262 100 015 27.32
2.993 85 110 29.83
2.752 18 113 32.51
2.595 8 107 34.54
2.332 3 009 38.57
2.325 3 024 38.70
2.274 3 116 39.60
2.205 30 205 40.89
1.960 4 027 46.28
1.945 18 1<0-10 46.65
1.925 7 122 47.17
1.843 3 208 49.41
1.7750 25 125 51.44
1.7485 3 0=0°12 52.28
1.7279 12 300 52.95
1.6775 3 303 54.67
1.6397 4 217 56.04
1.6312 7 0+2-10 56.36
1.5694 2 128 58.79
1.5099 3 1¢1-12 61.35
1.49e61 8 220 61.98
1.4632 2 223 63.53
1.4398 5 0+1-14 64.69
1.4319 9 2+1-10 65.09
1.4245 4 312 65.47
1.3991 2 0+0-15 66.81
1.3602 8 315 68.99
1.2961 2 137 72.93
1.2675 4 1+1-15 74.85
1.2382 3 045 76.94
1.2292 1 3+0°12 77.61
1.2010 1 0°+1°17 79.79
1.1860 5 1+3°10 81.01
1.1619 1 048 83.05
1.1442 5 235 84.63
1.1368 3 22+12 85.31
1.1312 3 410 85.84
1.1166 1 413 87.24
1.1054 2 327 88.35
1.1028 3 4+0°10 88.61
1.0874 2 3015 90.21




Potassium lead sulfate (palmierite), K2Pb(SO

Sample
The sample was prepared by melting a 1:1 molar
mixture of K;SO4; and PbSO,, grinding and reheat-
ing at 450 °C overnight.

Color
Colorless

Structure
Hexagonal, R3m (166), 2 = 3, isostructural with
Sr3(PO4)> and many double chromates, sulfates
and selenates [Schwarz, 1966]. The structure
of (NH,)Pb(SOy), was studied by Mgller [1954].

NBS lattice constants of this sample

o
a 5.4950(6) A
c = 20.849(4)

Volume °
545,18 A3

Density
(calculated) 4.363 g/cm’

Reference intensity
I/Icorundum = 2.77(Q10)
Additional pattern

1. PDF card 20-902 [Schwarz, 1966]

References
Mgller, C. K., (1954). Acta Chem. Scand. 8, 8l.
Schwarz, H. (1966). Z. Anorg. Allg. Chem. 344, 41.
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4)2

°
CuKay A = 1.540598 A; temp. 251 °C

o
Internal standard Ag, a = 4.08651 A

o
d(a) I hk& 20(°)
6.948 35 003 12.73
4.641 25 101 19.11
4.333 45 012 20.48
3.515 18 104 25.32
3.477 3 006 25.60
3.138 100 015 28.42
2.749 70 110 32.54
2.557 35 113 35.07
2.526 13 1067 35.51
2.366 9 021 38.00
2.318 10 202,009 38.82
2.287 3 ols 39.36
2.166 25 024 41.67
2.156 30 116 41.86
2.068 35 205 43.74
1.910 25 1<0°10 47.57
1.860 2 027 48.94
1.792 10 211 50.92
1.772 20 122,119 51.54
1.760 7 0+1-11 51.92
1.7575 8 208 51.99
1.7373 4 0°0°12 52.64
1.7002 3 214 53.88
1.6516 20 125 55.60
1.5861 11 300 58.11
1.5684 8 0+2°10 58.83
1.5464 5 303 59.75
1.5397 4 217 60.04
1.5195 2 1-0-13 60.92
1.4823 3 2¢0°11 62.62
1.4802 3 128 62.72
1.4686 5 1+1-12 63.27
1.4428 6 306 64.54
1.4212 3 0+1°14 65.64
1.3900 2 0+0°15 67.31
1.3734 10 220 68.23
1.3617 14 2+1°10 68.90
1.3479 2 223 69.71
1.329%6 2 0¢2°13 7G.81
1.3169 1 131 71.60
1.3088 3 312,309 72.11
1.3046 3 1-2-11 72.38
1.2792 2 134 74.05
1.2622 <1l 2+0°14 75.22
1.2582 9 315 75.50
1.2403 13 1+1-15 76.79
1.2067 2 137 79.34
1.1974 2 2°1°13 80.08
1.1878 2 401,0°1°17 80.86
1.1820 3 042 8l.34




Potassium strontium sulfate (kalistrontite), Kzsr(504)2

o
Sample d(a) I hk 20 (°)
Two and one-half grams of SrCl;*6H70 in 10 mL
Hp,O was added dropwise to 20 g KpSO;, in 100 mL 2.308 6 202 39.00
H,0 at the boiling point and refluxed with 2.153 17 024 41.92
stirring for 4 days. The precipitate was 2.148 19 116 42.03
filtered at the boiling point, squeezed on 2.0576 25 205 43.97
blotting paper and dried in dessicator. The 1.9077 18 1-0°10 47.63
crystallinity was improved by heating the pre-
cipitate to 600 °C for 3 days. 1.7818 3 211 51.23
1.7664 5 119 51.71
Color 1.7622 2 122 51.84
Colorless 1.7516 3 208 52.18
1.7364 3 0+0+12 52.67
Structure
Hexagonal, R§m(166), Z = 3, isostructural with 1.6915 <1 214 54.18
Sr3(PO4)» and many double chromates, sulfates, 1.6435 12 125 55.90
and selenates [Schwarz, 1966]. The structure 1.5772 7 300 58.47
of (NH4)»Pb(50,), was studied by Mgller [1954]. 1.5641 5 0+2+10 59.01
1.5376 2 303 60.13
NBS lattice constants of this sample:
o 1.4657 1 1¢1-12 63.41
a = 5.4630(3) A 1.4358 2 306 64.83
c = 20.843(1) 1.4201 1 0+1-14 65.70
1.3892 2 0+0°15 67.35
Volume o 1.3655 8 220 68.68
538.73 A3
1.3570 9 2+1°10 69.17
Density 1.3400 1 223 70.18
(calculated) 3.310 g/cm3 1.3273 1 0+2+13 70.95
1.3033 1 309 72.46
Reference intensity 1.3007 2 1-2-11 72.63
I/1 = 3.3(2)
corundum 1.2723 <1 134 74.52
Additional patterns 1.2513 5 315 75.99
1. PDF card 15-123 Voronova [1962]. 1.2384 8 1-1-15 76.93
2. PDF card 19-996 Schwarz [1966]. 1.2008 <1 137 79.81
1.1765 1 229 81.80
References
Mgller, C. K., (1954). Acta Chem. Scand. 8, 81. 1.1677 <1l 3012 82.55
Schwarz, H., (1966). Z. Anorg. Allg. Chem. gﬂi, 1.1533 <1l 404 83.81
41. 1.1441 1 1-2+14 84.64
Voronova, M. L., (1962). Zap. Vses. Mineral. 1.1410 1 0-2-16 84.93
Obshchest. 91, 712. 1.1379 2 045 85.21
Y 1.1105 3 1-3-10 87.84
CuKaj A = 1.540598 A; temp. 25%1 °C 1.0737 1 2212 91.68
o 1.0661 1 1-1-18 92.53
Internal standard W, a = 3.16524 A 1.0506 3 235 94.31
= 1.0426 4 3+*0°+15 95.26
d(a) I hk 20(°)
1.0324 2 410 96.51
6.94 15 003 12.75 1.0287 1 4-0°-10 96.97
4.617 1 101 19.21 1.0210 1 413 97.97
4.308 17 012 20.60 1.0180 1 0+1+20 98. 35
3.472 1 006 25.64
3.128 100 015 28.51
2.731 65 110 32.77
2.543 11 113 35.27
2.520 4 107 35.60
2.352 2 021 38.24
2.316 8 009 38.85
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Rubidium barium chromium oxide, szBa(Cr04)2

o
Sample CuKaj A = 1.540598 A; temp. 25%1 °C
The sample was prepared by heating a 1l:1 molar o
mixture of RbyCr;07 and BaCO3 together at 750° Internal standard Si, a = 5.43088 A
for 1 hour. This was followed by grinding, and =
reheating at 750° for 48 hours. d(a) I hk& 20 (°)
Color 7.39 2 003 11.96
Light greenish yellow 4.90 6 101 18.09
4.58 4 012 19.38
Structure 3.731 4 104 23.83
Hexagonal, R3m(166), Z = 3, isostructural with 3.326 100 015 26.78
Sr3(POy),; and many double sulfates, chromates,
and selenates [Schwarz, 1966]. The structure 2.905 65 110 30.75
of (NHy),Pb(SO4); was studied by Mgller [1954]. 2.705 2 113 33.09
2.683 2 107 33.37
NBS lattice constants of this sample: 2.500 2 021 35.89
o 2.467 5 009 36.39
a = 5.8107(6) A
c = 22.210(3) 2.455 4 202 36.58
2.430 2 018 36.97
Volume 2.291 9 024 39.29
€49.4 A’ 2.287 12 116 39.37
2.189 25 205 41.21
Density
(calculated) 4.144 g/cm3 2.031 20 1-0-10 44.57
1.972 1 027 45.99
Reference Intensity 1.895 2 211 47.96
I/Icorundum = 5.8(2) 1.881 5 119 48.34
1.876 3 122 48.49
Additional pattern
1. PDF card 19-1066 [Schwarz, 1966]. 1.850 1 0°0-12 49.20
1.799 1 214 50.70
References 1.748 15 125 52.28
Mgller, C. K., (1954). Acta Chem. Scand. 8, 8l. 1.677 7 300 54.68
Schwarz, H., (1966). 2. Anorg. Allg. Chem. 344, 1.665 8 04210 55.10
41.
1.528 1 306 60.56
1.513 1 0+1+14 61.19
1.480 2 0+0°15 62.71
1.453 7 220 64.02
1.4448 10 2¢1+10 64.44
1.3869 1 309 67.48
1.3314 5 315 70.70
1.3196 8 1+1-15 71.43
1.2520 2 229 75.94
1.2102 3 045 79.06
1.1819 4 1+3-10 81.35
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Rubidium iron chloride hydrate, szFeC15-H20

Sample
The sample was prepared by slow evaporation at
room temperature. Since the material was
incongruently soluble, a 1l:1 molar agqueous
solution of RbCl and FeCl3z was prepared with
some additional HCl. The first crystals formed
were used.

Color
Deep reddish orange

Structure
Orthorhombic, Pmnb (62), Z = 4, isostructural
with KoFeCls+*HoO and (NH,),FeCls*H,0. The

structure of KyFeClg5*H;0 was determined by
Bellanca [1947].

NBS lattice constants of this sample:

o
a = 9.923(3)A
b = 13.836(4)
c = 7.092(2)

Volume
973.8 a3

Density
(calculated) 2.879 g/cm3

Reference intensity

I/Icorundum = 1.7(2)

Reference
Bellanca, A.,(1947). Rec. Sci. Recostr. 17, 1360.

33

°
CuKaj A = 1.540598 A; temp. 251 °C

) -]
Internal standard Ag, a = 4.08651 A

o
a(a) I hkg 20(°)
6.92 6 020 12.78
6.31 3 011 14.02
5.78 30 101 15.33
5.68 30 120 15.58
5.34 4 111 16.60
4.960 8 200,021 17.87
3.904 8 211 22.76
3.870 4 031 22.96
3.602 4 131 24.70
3.504 50 221 25.40
3.462 25 040 25.71
3.436 20 012 25.91
3.109 17 041 28.69
3.050 30 231 29.26
3.006 8 122 29.70
2.996 7 301 29.80
2.885 25 202 30.97
2.836 90 240 31.52
2.826 100 212 31.63
2.814 70 032 31.77
2.635 8 241 33.99
2.479 55 400,042 36.21
2.403 3 142 37.40
2.308 2 411,060 38.99
2.238 3 023 40.26
2.218 2 421 40.65
2.180 18 052 41.38
2.130 6 152 42.40
2.108 7 213 42.87
2.089 2 431 43.28
2.058 5 133 43.96
2.010 14 412 45.06
2.004 15 261 45.20
1.997 9 252 45.38
1.940 12 441 46.79
1.936 14 233 46.88
1.912 7 501 47.51
1.860 15 432 48.92
1.820 3 352 50.07
1.800 2 262 50.66
1.776 4 333 51.41
1.773 5 004 51.50
1.758 8 014 51.97
1.753 13 442 52.13
1.730 6 080 52.88
1.698 3 413 53.96
1.679 6 081,522 54.61
1.6696 4 204,362 54.95
1.6552 5 034 55.47
1.6378 12 452 56.11




Rubidium lead chromium oxide, szPb(Cr04)2

o
Sample CuKay A = 1.540598 A; temp. 25*1 °C
The sample was prepared by melting a mixture of o
Rb)yCro, and PbCrOy, at about 730 °C. Internal standard Ag, a = 4.08651 A
o
Color d(a) I hk& 20(°)
Slight orange yellow
7.273 12 003 2.16
Structure 4,897 25 101 18.10
Hexagonal, R3m(166), Z = 3, isostructural with 4.567 10 012 19.42
Sr4(PO4)2 and many double chromates, sulfates, 3.699 9 104 24.04
and selenates [Schwarz, 1966]. The structure 3.638 4 006 24.45
of (NHy),Pb(SOy);, was studied by Mgller [1954].
3.296 100 015 27.03
NBS lattice constants of this sample: 2.904 75 110 30.76
° 2.696 7 113 33.21
a = 5.8037{(4) A 2.650 2 107 33.80
c = 21.827(3) 2.497 5 021 35.93
Volume o 2.426 5 009 37.03
636.70 A3 2.283 13 024 39.43
2.270 12 116 39.68
Density 2.178 25 205 41.43
(calculated) 4.773 g/cm3 2.002 17 1-0°10 45.26
Reference intensity 1.957 2 027 46.34
1/1 =5.3(3) 1.892 5 211 48.04
corundum 1.871 3 122 48.63
Additional pattern 1.861 5 119 48.89
1. PDF card 19-1077 [Schwarz, 1966]. 1.849 1 208 49,24
References 1.819 1 0+0°+12 50.12
Mgller, C. K., (1954). Acta Chem. Scand. 8, 81. 1.794 2 214 50.85
Schwarz, H., (1966). Z. Rnorg. Allg. Chem. 344, 1.742 18 125 52.49
41. 1.675 8 300 54.75
1.648 5 0°+2+10 55.73
1.632 1 303 56.32
1.558 2 2:0-11 59.26
1.5216 2 306 60.83
1.4889 2 0-1-14 62.31
1.4546 7 0°0°15 63.95
1.4506 6 220 64.15
1.4329 8 2+1°10 65.04
1.3912 2 131 67.24
1.3784 2 309 67.95
1.3720 2 12°11 68.31
1.3507 1 134 69.54
1.3276 5 315 70.93
1.3008 5 1115 72.62
1.2447 1 229 76.46
1.2242 1 404 77.99
1.2074 3 045 79.28
1.1747 3 1+3-10 81.95
1.1519 <1 321 83.94
1.1149 2 235 87.41
1.0987 3 3:0°15 89.03
1.0969 3 410 89.22
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Sodium magnesium sulfate hydrate (1oewe1te),Naleg7(SO4)l3-15H20

Sample

The sample was prepared by evaporation of an
agueous solution of a 6:7 molar ratio of
NazSOy and MgSOy at 95 °C. The precipitate was
filtered off while the solution was hot. The
composition of this phase was originally given
as NagMg(SOy)2°2.5H20. It was corrected by
Kahn and Ritter [1958]. The sample contained
about 15% of bloedite [NapMg(SOy)2°4H20]l. This
pattern has been confirmed by computer calcu-
lation using structure data from Fang and
Robinson [(1970]. The sample was colorless.

Intensities
The intensities given in the table have been
calculated from the data of Fang and Robinson
[1970], and thus represent the intensities which
would be obtained from a sample free from
bloedite.

Structure _
Hexagonal, R3 (148), z = 3, isostructural with
Naj]2Mn7 (SO4)13°*15H20 [Schneider and Zemann,

1959]. The structure of loeweite was determined
by Fang and Robinson [1970].

NBS lattice constants of this sample:

°
18.866(2) A
13.434(2)

a
(e}

A least squares refinement based on 43 unique
reflections free from bloedite gave lattice con-
stants which dig not differ from those above by
more than 0.005 A.

Volume °
4140.9 at
Density

(calculated) 2.364 g/cm3

Reference intensity

I/Icorundum = 0.56(3)

Additional patterns
1. PDF card 21-1139 [Madsen, 1966]
2. PDF card 24-1107 [Heide, Min. Inst. Jena,
1967]. This pattern has the formula
incorrectly given as NapMg(SOy)2*2.5H20.

References

Fang, J. H., and Robinson, P. D,, (1970). Am.
.Mineralogist 55, 378.

Kuhn, R., and Ritter, K.-H. (1958). Kali Steinsalz
2, 238.

Madsen, B. M., (1966). U. S. Geol. Surv. Prof.
Pap. 550B, 125.

Schneider, W. (1960). Z. Anorg. Allg. Chem. 303,
113. -

Schneider, W., and Zemann, J. (1959). Beitr.
Mineral. Petrogr. 6, 20l1.
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o
CuKap A = 1.540598 A; temp. 25%1 °c

Internal standard Ag,

©
a = 4.08651 A

d(i) I hk& 20(°)
10.37 100 101 8.52
9.42 18 110 9.38
6.98 26 021 12.68
6.21 14 012 14.26
5.61 28 211 15.78
5.45 32 300 16.26
5.19 5 202 17.07
4.55 8 122 19.49
4.471 10 003 19.84
4.294 65 131 20.67
4.046 62 113 21.95
3.904 2 401 22.76
3.759 31 312 23.65
3.612 9 321 24.63
3.563 4 410 24.97
3.493 2 c42 25.48
3.458 52 303 25.74
3.277 45 232 27.19
3.251 23 223 27.41
3.175 41 051 28.08
3.144 10 330 28.36
3.109 4 024 28.69
3.012 6 241 29.64
2.949 3 214 30.28
2.942 21 502 30.36
2.868 22 511 31.16
2.806 17 422 31.87
2.790 23 413 32.06
2.723 22 600 32.86
2.698 47 134 33.18
2.635 15 431 34.00
2.617 17 520 34.24
2.552 1 205 35.14
2.499 1 324 35.90
2.494 3 342 35.98
2.451 10 161 36.64
2.356 5 440 38.16
2.343 1 054 38.39
2.335 5 612 38.52
2.311 4 315 38.94
2.273 1 244 39.62
2.259 2 523 39.87
2.211 15 514 40.78
2,206 15 072 40.87
2.180 6 116 41.39
2.163 3 710 41.72
2.097 2 434 43.10
2.070 9 306 43.69
2.066 11 541 43.78
2.023 16 226 44.76




Sodium magnesium sulfate hydrate (loeweite) Naleg7(SO4)l3-15H20 - (continued)

o
d(a) 1 hk& 20(°)
1.999 8 452 45.34
1.954 4 802 46.43
1.917 8 354 47.38
1.900 4 345 47.84
1.896 4 416 47.95
1.870 3 633 48.65
1.856 1 461 49.03
1.839 6 182 49.54
1.833 4 217 49.69
1.805 4 642 50.51
1.783 3 820 51.18
1.776 6 544 51.42
1.761 3 075 51.87
1.739 8 553,407 52.60
1.716 2 274 53.34
1.708 3 327 53.61
1.699 5 191 53.92
1.694 4 740 54.08
1.6821 3 903 54.51
1.6702 2 018 54.93
1.6557 8 823,057 55.45
1.6503 8 455 55.65
1.6448 6 208 55.85
1.6362 5 464 56.17
1.6301 6 247 56.40
1.6100 5 832 57.17
1.5869 4 0+10+2 58.08
1.5750 5 318 58.56
1.5576 2 185 59.28
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Sodium manganese sulfate hydrate, Nalen7(SO4)13-15H20
-]
Sample d(a) I hk% 20(°)
The sample was prepared by evaporation of an
aqueous solution of 4:3 molar mixture of NasSOy 3.132 11 024 28.48
and MnSOy at 95 °C. The crystals were filtered 3.051 7 241 29.25
off while the solution was hot. 2.977 35 214,502 29.99
2.907 55 511 30.73
Color 2.843 40 422 31.44
Pale pink
2.820 45 413 31.70
Optical data 2.760 50 600 32.41
Unixial (=), N = 1.501, N = 1.520 2.723 100 134,152 32.86
€ © 2.669 9 015,431 33.55
Structure 2.651 30 520 33.78
Hexagonal, R3 (148), z = 3, isostructural with
Na]oMg7(SOy4)13°15H20 (loeweite). The structure 2.603 8 333 34.43
has been studied by Schneider [1960]. 2.527 10 324,342 35.50
2.483 9 125,161 36.14
NBS lattice constants of this sample: 2.391 9 440 37.59
° 2.367 25 054,612 37.99
a = 19.126(2) A
b = 13.529(3) 2.329 17 315,351 38.62
2.285 5 523 39.40
Volume ° 2.265 8 045,621 39.76
4285.7 A3 2.254 18 006 39.96
2.233 55 514,072 40.36
Density
(calculated) 2.533 g/cm3 2.194 11 116,710 41.11
2.122 6 434 42.57
Reference intensity 2.113 6 443 42.75
I/1 = 0.66(7) 2.095 20 505,541 43.15
corundum 2.089 16 306,630 43.28
Reference
Schneider, W. (1960). 2. Anorg. Allg. Chem. 303, 2.046 17 425,081 44,23
113. - 2.039 30 226 44.39
2.022 15 164,452 44,78
S 2.001 6 155,271 45.29
CuKo; A = 1.540598°'A; temp. 251 °C 1.979 8 802 45.81
o
Internal standard Si, a = 5.43088 A 1.973 9 713 45.95
ry 1.938 19 354,722 46.83
d(A) I hk2 20(°) 1.920 14 107,345 47.31
1.913 10 416,550 47.48
10.47 55 101 8.44 1.893 1cC 633 48.01
9.57 25 110 9.23
7.07 85 021 12.51 1.882 4 027,461 48.33
6.25 35 012 14.15 1.864 6 182 48.83
5.683 30 211 15.58 1.846 6 615,731 49.32
1.841 8 336,900 49.48
5.525 30 300 16.03 1.829 9 642 49.83
4.784 20 220 18.53
4.595 25 122 19.30 1.796 10 544,372 50.80
4.510 35 003 12.67 1.781 12 137,075 51.26
4.35C 80 131 20.40 1.761 15 553 51.89
1.736 4 274 52.67
4.079 70 113 21.77 1.722 13 327,191 53.15
3.803 16 312 23.37
3.660 30 321 24.30 1.717 13 526,740 53.31
3.616 14 410 24.60 1.704 6 903 53.75
3.531 14 042 25.21 1.681 16 814,562 54.54
1.678 14 823 54.66
3.494 80 303 25.47 1.670 12 057,455 54.94
3.312 90 104,232 26.90
3.282 18 223 27.15 1.657 12 208,464 55.40
3.218 70 051 27.70 1.620 8 921,725 + 56.78
3.189 18 330 27.96 1.608 10 0+10-2 57.24
1.604 7 743 57.39
1.586 12 318,292 58.10
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Acetanilide, C6H5NHCOCH3

Synonym Calculated Pattern (Peak heights)
N - phenylacetamide =
d(a) I hk 20(°)
Structure A = 1.540598A
Orthorhombic, Pbca (61), Z = 8. The structure
was determined by Brown and Corbridge [1954] and S.82 100 2 0o 0 9,00
refined by Brown [1966]. 6.82 28 2 1 © 12.98
S.82 81 1 1 1 15,20
Atom positions 5.18 31 2 1 1 17,10
All atoms were in general positions. 4,51 2 4 0 O 18,06
Lattice constgnts 4,74 6 o 2 0 18,72
a = 19.641 A 4,46 2€ 32 1 1 16,88
b = 9.483 4,36 27 4 1 ] 20,36
c = 7.979 4,27 S 2 2 0 20,80
(published values: a = 19.640, b = 9.483, 44,07 40 o 2 1 21.80
¢ = 7.979 [Brown and Corbridge, 1954]).
. 3.9¢ 58 1 2 1 22,26
CD cell: a = 9.483, b = 19.641, ¢ = 7.979, 3,51 2¢ 1 o 2 22,74
space group Pcab; a/b = 0.4828, c/b = 0.4063 3.82 S 4 1 1 23.24
3.7€ QA 2 2 1 23.62
Volume 3.70 73 2 0 2 24,06
1486. A3
2,61 28 1 1 2 24,62
Density 3,44 47 2 1 2 25.86
(measured) 1.206 g/cm’ 3.41 8 2 0 2 26.12
(calculated) 1.208 g/cm3 2.30 € s 1 1 25.98
3.20 17 2 1 2 27.82
Thermal parameters
Isotropic: overall B = 5.0 3.0 7 4 0 2« 28.84
2.08 1€ o 2 2 2% .24
Scattering factors 2,02 20 1 2 2 2G.60
c9, u% N0, 0% [International Tables, 1962] 2.884 1 6 1 1 30.98
2.815 6 2 3 1 21,76
Scale factors (integrated intensities)
y = 1.471 x 1073 2.766 4 2 2 2 32.34
I/I  (calculated) = 0.50 2.6S3 3 6 2 0 33.24
¢ 2.687 2 s 1 2 33,32
Additional pattern 2.657 2 4 3 0 33.70
1. PDF card 18-1501 [Billig, B. and Greenbergq, 2.592 [S) 4 2 2 24,58
B., Polytechnic Inst. of Brooklyn]
2,539 4 1 1 2 35,32
References 2.532 4 6 0 2 35,42
Brown, C. J. and Corbridge, D. E. C. (1954). Acta 2.478 32 2 1 3 36,22
Crystallogr. 7, 711. 2.445 1 6 1 2 26.72
Brown, C. J. (1966). Acta Crystallogr. 21, 442. 2.410 2 5 2 2 27,28
International Tables for X-ray Crystallography,
III (1962). (The Kynoch Press, Birmingham, Eng.) 2.377 s 8 1 0 27,82
p. 202. 2,353 1 € 3 1 38,22
2.311 3 T 2 1+ 38.%4
2.304 4 1 2 3 29,06
2.295 1S} 7 o 2 39,22
2.273 € & 3 0+ 29,62
2.258 2 2 2 3« 20,90
2.214 2 2 4 1 40,72
2,186 4 3 2 2+ 41,26
2.097 1 a4 2 3 43,10
2.065 2 v 2 2 43,80
2,05% 2 9 1 1 44,02
2.024 2 1 3 3 44,74
1,967 1 S 4 1e 46,12
1,943 3 3 3 3 46,72
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Acetanilide, C_H_NHCOCH, - (Continued)

Calculated Pattern (Peak heights)

Calculated Pattern (Integrated)

d(g) I hk& 20(°)
A = 1.540598A
1.91¢ 3 & 4 O+ 47432
1.615 3 S 0 2+ 47,44
1.892 2 7 1 3« 48,06
1.884 2 8 3 1+ 48,28
1.880 2 4 3 3+ 48,38
1.870 2 10 1 1+ 48,64
1.838 1 [¢] 2 4 4G ,56
1,813 1 2 5 1+ 50,28
1.808 2 2 2 4+ S0.46
1,771 a 3 2 4+ £1.58
1.748 2 s 1 4 52.30
1.744 2 8 32 2 52,42
1.708 1 2 4 3« 53.60
1,668 1 10 3 O 55,00
1,664 1 2 3 4+ 5416
1.658 1 3 5 2 55.38
calculated Pattern (Integrated)
o
d(Ad) I hk& 20(°)
A = 1.540598A
G.82 100 2 0 O .00
6.82 3G 2 1 [¢] 12,97
.83 85 1 1 1 15.18
5.18 33 2 1 1 17,09
4,91 2 4 0 O 18.05
4,76 & o 2 o0 18,70
4e47 28 2 1 1 19,87
4,36 26 4 1 [o] 204395
4,27 5 2 2 0 20.79
4,08 43 o 2 1 21,79
2.99 61 1 2 1 22.26
3.59 4 o 0 2 22,27
3.91 31 1 o 2 22.73
3.83 8 4 1 1 23,23
3.76 3¢ 2 2 1 23.61
3.70 82 2 0 2 24,06
3. 61 28 1 1 2 24,61
3,46 2 3 2 1 25,73
3.46 53 2 1 2 25.85
3.41 1 4 2 O© 26,11
3.41 s 3 0o 2 26.14
3.30 6 s 1 1 26,97
3.21 20 3 1 2 27.80
3.10 4 4 0 2 28,81
2.09 3 6 1 (4] 28,.83
3.05 16 o 2 2 2623
3,02 24 1 2 2 29.59
3.01 2 2 2 o0 29.67
2.885 1 e 1 1 30.97
2.828 2 s 2 1 31,61
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d(a) I hk2 20(°)
X = 1.540598A
2.815 [ 2 3 1 31,76
2.767 a 3 2 2 22,33
2.694 3 &€ 2 0 33,23
2,685 1 s 1 2 33,35
2.658 2 4 2 0 33,6¢
2.5¢2 8 a 2 2 34,57
2.552 1 6 2 1 35,13
2.549 1 7 1 1 35.17
2.53¢ A 1 1 3 35,32
2.531 3 & 0 2 25,44
2.478 3 2 1 3 36.22
2.445 1 6 ' 2 36,73
2,410 2 s 2 2 37,27
2.377 € 8 1 © 37.82
2.371 1 o 4 0 27.62
2,353 1 s 3 1 38,22
2.3217 1 2 3 2 28,83
2.311 2 7 2 1 28,54
2.304 2 1 2 3 26,07
2.2¢5 5 7 o0 2 39.22
2.278 1 8 1 1 39,53
2.274 a € 3 0 29,60
2.273 2 o a4 1 36,63
2.258 1 2 2 3 3%.90
2.257 1 1 4 1 36.90
2.214 3 2 4 1 40,72
2.187 2 & 3 1 41,25
2.186 3 3 2 3 41,26
2.145 1 s 1 3 42,09
2.057 1 4 2 3 43,09
2.0€6 3 7 2 2 43,79
2.055 2 s 1 1 44,03
2,024 2 1 3 3 64,73
1.967 1 s 4 1 46,11
1,943 2 3 3 3 46,70
1.542 2 11 s 46,73
1.923 1 10 1 0 47,22
1.920 2 & 4 O 47,30
1.915 1 9 0 2 47,45
1.893 1 & 2 3 48,03
1.891 2 7 1 3 48,06
1.88a 1 8 2 1 48,26
1.880 1 a 3 3 48,38
1,877 1 g 1 2 48,47
1.871 1 3 1 & 48,63
1,870 2 10 1 1 48,66
1.839 1 0 2 & 49,54
1.813 1 2 5 1 50.27
1.807 1 2 2 & 50,46
1.776 1 3 5 1 S1.41




Acetanilide, C H_NHCOCH, - (Continued)

Calculated Pattern (Integrated)

d@) 1 hk4 00
A = 1.540598a

1.772 2 8 1 3 51,53
1.770 3 3 2 a4 51,59
1.763 1 1 a 3 51.83
1.748 2 5 1 4 52,29
1.744 1 8 2 2 52,43
1.722 1 4 2 a 53.15
1.708 2 3 4 3 53,60
1.668 1 10 3 o0 55,00
1.663 1 2 3 a 55,20
1.657 1 2 5 2 55.40
1.633 1 10 3 1 56,25
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Allobarbital

Synonyms
5,5 - diallylbarbituric acid, Dial

Structure
Monoclinic, C2/¢ (15), 2 = 8. The structure was
determined by Escobar [1975].

Atom positions
There was some disorder in the structure, with
one carbon randomly occupying 2 sites in the
proportion of 4 to 1. All other atoms were in
general positions [ibid.].

Lattice constapgts
a= 14.570 A

b= 7.289
c = 20.618
B = 99.83°

(published values: a = 14.569(6), b = 7.289(4),
c = 20.617(7), B = 99.83(4)° [Escobar, 1975]).

CD cell: a = 20.618, b = 7.289, c
B = 99.83°, space group A2/a; a/b
c/b = 1.9989

14.570,
2.8286,

[

Volume °
2157.5 a3

Density
(measured) 1.278
(calculated) 1.282

Thermal parameters
Isotropic: overall B = 4.0

Scattering factors
CO, HO, NO, o0 [International Tables, 1962]

Scale factors (integrated intensities)
Yy = 1.627 x 10 3
I/Ic (calculated) = 0.65

Additional pattern
1. PDF card 5-158 [Huang, 1951]

References

Escobar, C. (1975). Acta Crystallogr. B31l, 1059.

Huang, T.-Y. (1951). Acta Pharm. Int. 2, 43.

International Tables for X-ray Crystallography,
IIT (l1962). (The Kynoch Press, Birmingham,

Eng.) p. 202.

’ clOH12N2O3

Calculated Pattern (Peak heights)
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a) 1 hk2 20(°)
A = 1.540598A
10.16 6 o o 2 8.70
7.17 3 2 0o o 12.34
6.50 100 1 1 [¢] 13,62
6.30 s2 -2 o0 2 13.84
6.05 51 1 1 1 14,62
5.68 1€ -1 1 2 15,60
5.43 2é 2 (o] 2 16,30
5.29 =) 1 1 2 16.76
5,08 a4 (o] (o] 4 17.46
4,88 32 -1 1 3 18.18
4,52 2 -2 (o] 4 19.62
4,16 & -1 1 4 21,34
4,03 Ky -3 1 1 22.02
4,00 14 3 1 [e] 22.20
3,617 = 21 2 22.68
3.821 - 3 1 1 23.26
3,681 12 31 3 24.16
3.642 22 (o] 2 [0} 24,42
3.587 10 0 2 1 24,80
3.553 [ 2 1 2 2%.04
3,386 & -3 1 4 26.30
3.32% 4 1 1 ) 26,76
3.285 l1a -2 0 6 27412
3.248 52 2 2 O+ 27 .44
3.216 15 a4 0 2+ 27.72
3,169 =) 2 2 1 28.14
3.102 & -1 1 () 28,76
3.026 11 2 2 2 29,50
2.944 18 2 1 4 30. 34
2.877 2 2 0 6 31,06
2.845 2 2 2 3 21.42
2.788 2 -3 1 -6 32,08
2714 S 4 0 4+ 32,8
2,692 4 -5 1 2 23.26
2.671 3 5 1 (¢] 33.52
2.639 [ -2 2 Se 33.%4
2.565 1 s 1 1 34,5
2.555 a -4 2 2 25.10
2,534 = -2 o0 8 25.40
2,481 2 [o] 2 6 26.18
2.447 3 2 2 s 36.70
2,429 s -1 1 8 36.68
2,420 S 3 1 6 37,12
2.405 2 -4 2 q 37,36
2.399 3 1 3 [¢] 27 .46
2.388 3 -1 3 1 37.64
2. 371 4 1 3 1 37,62
2,346 2 -1 3 2 38.34
2.323 2 -6 0 4 28,74
2.317 2 1 03 2 38,84




Allobarbital,

C, H N

- (Continued)

101223

Calculated Pattern (Peak heights)

d(i) I hke 20(°)
A = 1.540598A
2.275 1 2 0 8+ 3%.58
2.245 1 6 0 2 40.14
2.223 2 S 1 4 40,54
2.184 2 -1 1 S 41.30
2.179 2 a 2 4 41.40
2.172 4 -3 3 1 41,54
2.167 4 3 3 o0 41,64
2.082 2 1 1 9e 42,42
2.046 2 -4 2 7 44,24
2.033 1 O 0 10+ 44,54
2.00€ 1 -8 1 8 45,1€
2.000 2 -6 2 3¢ 45,30
1.684 1 -7 1 3+ 45,68
1.95¢ 1 -6 2 4 46,32
1,652 1 -7 1 4+ 46,48
1.923 1 -4 2 8¢ 47,22
1.913 1 -4 0 10+ 47,48
1.861 1 -5 3 2 48,90
1.853 1 3 3 Se 49,12
1.848 1 6 2 3 49,26
1,843 1 -7 1 6 49,42
1.822 1 1 3 7 50,02
1.813 1 a 2 7 50.30
1,761 2 -8 0 4 50,96
1,766 2 2 4 0 51.72
1.746 1 7 1 4 52,36
1.714 1 =2 0 12+ 53,40
1.710 1 -8 0 6+ 53.%4
1,650 1 =2 4 4 54,22
1,683 1 5 3 4 54,46
1,630 1 -4 4 1+ 56.42
1.624 2 -4 4 2+ 56,62
1.608 1 4 4 3 £7,24
1.5¢5 1 2 4 5S¢ 57.76

Calculated Pattern (Integrated)
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am) 1 hk& 20(°)
A = 1.540598A
10.16 [} o 0 2 8,70
7.18 3 2 0 (0] 12,32
6.50 100 1 1 o 13.61
6,40 45 -2 [¢] 2 12,83
64323 a4 -1 1 1 13.97
6,0€ 832 1 1 1 14,62
5.68 16 -1 1 2 15.60
5,44 o 2 0 2 16,28
S. 29 Ze 1 1 2 156,74
5.08 47 0 0 a4 17.45
4,88 3£ -1 1 3 18,16
4,53 3 =2 0 & 19.50
4,16 6 -1 1 4 21,34
4,04 37 -2 1 1 22,01
4,00 11 3 1 [¢] 22.21
3.517 2 -3 1 2 22.68
3.823 8 3 1 1 23.25
3.682 12 -3 1 3 24,18
2.645 2% 0o 2 o] 24,40
3.587 11 [¢] 2 1 24,80
3.553 6 2 1 2 25.04
3.386 € -z 1 4 26430
2.331 3 1 1 g 26,74
3.286 la -2 o 6 27.11
3.250 7 2 2 0 27 .42
2,748 -3 -2 2 1 27,44
3,267 1 3 1 3 27.45
3.216 13 4 [o] 2 27.72
3.20¢% 3 o 2 3 27.78
3.171 3 2 2 1 28,12
3.167 1 -2 2 2 28,16
3.103 k4 -1 1 6 28,75
3.028 10 2 2 2 29,48
3.022 4 -2 2 3 29.53
2.961 7 0o 2 a 30.16
2,€45 21 3 1 4 30,33
2.878 3 2 0 6 31,04
2,845 2 2 2 3 31,42
2.788 2 -3 1 6 32,08
2,730 1 -1 1 7 32.78
2,720 7 a4 0 & 32,90
2,713 5 0o 2 ) 32.96
2.708 1 -5 1 1 33.10
2,704 1 -4 0 6 33,10
2,691 3 =5 1 2 33,27
2.671 2 s 1 O© 33,52
2.646 2 2 2 & 33,85
2,639 S -2 2 5 33.94
2.596 1 s 1 1 34,53
2.554 s -4 2 2 35,10




§ -{Continued
Allobarbital, C, H. N0, (Continued)

Calculated Pattern (Integrated)

o
a(a) 1 hk2 20(°)
A = 1.540598A

2.534 6 -2 0 8 35.40
2,481 2 0 2 6 25,18
2,467 3 2 2 s 26,65
2,430 5 -1 1 8 36,97
2.420 a 3 1 6 37.13
2.404 3 -4 2 & 37.37
2.396 1 1 3 o 37.51
2.387 2 -1 3 1 37,685
2.371 4 1 3 1 27,91
2,347 3 -1 3 2 38,33
2.323 2 -6 0 4 38.74
2.317 1 1 3 2 38.84
2,275 1 2 0o 8 39.58
2.245 1 6 0 2 40,14
2,223 2 5 1 & 40,55
2,185 2 -1 1 o© 41,28
2.180 1 4 2 a 41,39
2.172 5 -3 3 1 41,54
2.166 1 3 3 0 41,66
2,083 1 1 1 5 43,41
2.080 1 -2 2 8 43,46
2.046 2 -4 2 - 44,23
2,031 1 0 0 10 44,57
2.006 1 -5 1 8 45,15
2.000 1 6 2 0 45,30
1.0¢7 1 -6 2 3 45,37
1.985 1 -7 1 3 45,67
1.55¢9 1 -6 2 a 46,32
1,623 1 -4 2 8 a7, 24
1,861 1 -5 3 2 48,90
1.848 1 6 2 3 49,27
1.842 1 -7 1 6 49,43
1.826 1 5 1 7 46,90
1.791 2 -8 0 4 50.96
1.766 2 2 4 0 51,71
1,746 1 7 1 a 52,37
1.71a 1 -2 012 53,40
1.650 1 -2 4 & 54,22
1.683 1 5 3 4 54,47
1.670 1 -1 1 12 54,94
1.630 1 -4 4 1 56,42
1.624 1 -4 &4 2 56.63
1.608 1 -4 4 3 7,23
1.595 1 2 4 s 57.74
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Calcium carbonate, aragonite, CaCO3

Structure Calculated Pattern (Peak heights)
Orthorhombic, Pnma (62), Z = 4. The structure S
was determined by Bragg [1924] and refined by a(a) I hk2 20(°) o
de Villiers [1971]. Aragonite is isostructural A = 1.540598A
with strontianite (SrCO3) and witherite (BaCOj3)
[de Villiers, 1971].
ca s 4.653 1 1 o 1 1906
Atom positions
positio _ a.211 5 o 1 1 21.08
4(c) 4 calcium
3.980 2 o o0 2 2232
4(c) 4 carbon
3.394 100 1 1 1 26.24
4(c) 4 oxygen (1) 3,27 62 1 0 2 2724
8(d) 8 oxygen(2) -2 °
Polymorphism 2.8698 4 2 0 9 Sl
. 2.7315 11 1 1 2 32.76
There are 2 hexagonal polymorphs, calcite and 206995 62 2 0 1 33416
vaterite; the 3 forms may coexist 1in synthetic ® N
samples. 2.4821 43 2 1 0 30.1¢0
244100 18 1 0 3 37.28
"a:t:‘:: ;‘Zgi’f‘?“ts 2.3708 42 2 1 1 37.92
b = 4.9614(6) 263411 31 o 1 3 38.42
c = 7.966(1) 243283 24 2 0 2 38.64
=7 ) 1 41 (4]
This cell was refined from NBS data [Swanson, :. :2:: lf : ? 3 41:§2
Fuyat and Ugrinic, 1954, and on PDF card 5-453] ¢
2 2 42492
CD cell: a=5.740(1), b=7.966(1), c=4.9614(6), f';gf‘:’ zi 3 o 4 45:52
.
space group, Pnam, a/b = 0.7206, c/b = 0.6228 149771 69 1 2 2 45486
19498 1 2 0 3 4654

Volume

226.9 A 3 18813 3a 1 0 & 48434

; 18769 38 2 2 O 48446
Density

3 1.8268 3 2 2 1 4988

(calculated) 2.931 g/cm 1.8139 28 2 1 3 50e26

Thermal parameters lo?’i92 2; ; : : :;.:z
Anisotropic [de Villiers, 1971] 1e741 -

Scattgring factors l.;:Si :; ; § Z :g'g;
ca? C" [International Tables, 1962] 1.724 °
02" [Suzuki, 1960] 1.6979 2 22 = cante

! 1.6359 2 2 0 a 56418

Scale factors (ir_lgeqrated intensities) 1.6296 ! 31 2 S6.42
Y = 0.220 x 10 ~
I/I  (calculated) = 0.98 1.6190 2 o 3! So.%2

c 15585 6 1 3 1 59.24

Additional patterns :.:gfg f ; g g 23'2;
1. PDF card 5-453 [Powder Diffraction Data 1976] 1.5168 1 o0 1 S 61:04
2. PDF card 24-25 [Smith et al., 1973] °

14991 6 1 2 4 61.84

References

475 3 1 3 2 6292

Bragg, W. L. (1924). Proc. Roy. Soc. AlQ5, 16. 1:4663 7 1 1 S 63:38

International Tables for X-ray (.:ry,f:tallographx, 1e4329 1 2 3 o0+ 65e 04
III (1962). (The Kynoch Press, Birmingham, Eng.)

! le4121 4 4 0 1 66e12
pp. 202, 204.

Powder lefractlor'l Data from the Jolrlxt Comittee on 14102 4 2 3 1 66422
Powder Diffraction Standards Associateship at the 14038 4 o 3 3 66656
National Bureau of Standards (1976). (The Joint 1.3786 1 4 1 0 6794
Committee on Powder Diffraction Standards, 13659 4 2 2 a 68466
Swarthmore, PA, 1908l1), p. l6. 13583 s 4 1 1 69610
. L]

Smith, D. K. et al. (1973). The Annual Report to
;:lgidsJon.nt Committee on Powder Diffraction Stan- 13501 2 4 0 2 69+58

S - 0 3 2 5 70012

Suzuki, T. (1960). Acta Crystallogr. 13, 279. i.g;;e > o :, 6 70.92

Swanson, H. E., Fuyat, R. K, and Ugrinic, G. M. 1:3055 1 1 2 s 72432
(1954). Nat'l Bur. Std. U.S. Circ. 539, 3, 53. 13024 1 a4 1 2 7252

de Villiers, J. P. R. (1971). Am. Mineralogist 56,

758. -
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Calcium carbonate, aragonite, CaCO3 - (Continued)

Calculated Pattern (Peak heights)

Calculated Pattern (Peak heights)

-]
d(;) I hk& 20(°) da(a) I hk4 200°)
A = 1.540598a X = 1.540598A
1.2611 6 2 3 3 7530 «9596 3 3 1 7 106.78
1.2404 7 0 a o+ 76078 <9568 3 6 0 0 . 107.24
12360 9 3 3 1 7710 <9520 1 4 3 a 10802
142235 6 4 1 3 78404 +9497 1 6 0 1 108440
le2146 2 2 2 S 7872 «9407 1 2 0 8 10994
1.2057 8 3 2 a4+ 7942 <9378 1 2 5 o 110.44
11937 1 3 3 2 80.+38 «9365 1 5 3 1 110.68
l«1888 6 3 1 5 8078 «9315 3 2 5 1+ 11158
:.1706 9 o 2 6 8230 ©«9295 3 o 5 3 111.94
«1643 1 a 0 a 82.84 .9252 1 T 3 7 112.72
1.1598 3 1 4 2 83.24 «9231 1 s 2 a 113.12
1le1470 1 1 2 6 84438 «9175 1 1 S 3+ 114.18
11385 1 2 4 0 85.16 «9154 2 S 1 5 114460
1.1359 1 s 0 1 85440 «9132 2 4 a4 2 115.02
1.1333 1 a 1 a 85.64 «9123 3 1 2 8 11520
1.1318 1 3 3 3 85478 <9063 2 0 4 6+ 116.40
11269 2 2 4 1 86.24 «9001 1 6 0 3 117.70
1.1251 4 1 3 s 86.42 «8961 1 4 3 s 118.54
1.1164 1 1 0o 7 87.26 «8926 1 6 2 o© 119.30
1.1075 2 S 1 1 88.14 «8912 2 2 3 7 119.62
1.1031 1 s 0 2+ 88.58 <8856 2 6 1 3 120.88
l.0978 1 3 2 5 89.12 «8843 2 2 s 3 121418
1.0947 2 2 &4 2 89.44 <8796 1 2 2 8 122.26
1.0890 1 1 1 7 90.04 «8776 2 4 1 7+ 122.74
1.0839 1 2 2 6 9058 «8755 2 3 5 1 123.24
1.0739 1 4 3 1 91.66 «8712 1 0 1 9+ 124,30
10655 2 2 3 S 9260 <8643 2 2 4 6 126406
1.0595 1 3 3 4 93.28 8601 i 3 5 2 127.16
10579 1 2 o 7 93.46 8523 1 s 3 a 12932
10539 1 4 2 4+ 9392 8489 1 4 4 4 13030
10465 1 2 a4 3 94.80 8460 1 6 2 3 13114
1.0425 1 4 1 S5 9Se.28 «84 39 1 1 3 8 131.78
1.0356 4 1 4 a+ 96412 «8419 3 3 3 7 132.40
1.0330 4 5 2 1 96e44 8391 1 4 2 7 133.26
1.0180 1 1 2 7+ 9834 «8378 1 s 4 1 133.68
1.0079 4 S 2 2 99.68 «8360 1 3 5 3 134.26
1.0070 3 3 4 2 99.80 +8338 3 2 1 9+ 135.00
1.003S a a 3 3 100.28 8320 2 3 2 8 135.58
«9986 1 3 2 e 100.96 «8269 1 o 6 0 13736
9957 1 0 o0 8 10136 8243 1 5 &4 2 138430
«9946 1 S 0 a 101452 «8202 1 6 0 5 139.84
<9884 1 2 &4 a 102440 8161 1 4 5 O 141.42
«9840 2 3 3 s 103.04 «8157 1 7 o0 1 141.58
«9811 2 1 o0 &8 103.46 «8142 1 6 2 a+ 142420
9795 1 4 2 s 103.70 «8118 2 4 5 1 143.20
«9739 2 2 3 6+ 104.54 8116 2 s 3 5 143.28
«9732 1 2 2 7 104.66 «8096 2 0O 6 2 144.14
«9706 2 1 5 1 105.06 8082 1 2 5 S5+ 144,76
«9648 1 1 &4 s 105.96 «8049 1 7 1 1 146.28
«9624 1 1 1 8 106434 «8031 1 7 0 2« 147.14
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Calcium carbonate, aragonite, CaCO3 - (Continued)

Calculated Pattern (Peak heights)

Calculated Pattern (Integrated)

(-]
a() 1 hk2 20(°) a@) I hk2 000)
A = 1.540598A A = 1.540598A
«8017 3 1 6 2 147482 1.6362 3 2 0 a 56417
«8006 1 2 2 9 148438 1.6290 1 3 1 2 S6e44
7977 1 s 1 7 149490 1.6193 2 o 3 1 56481
« 7966 1 0o 0 10 150446 15584 7 1 3 1 59.24
«7946 1 2 6 0 15160 15530 1 0 2 & 59.47
7927 1 T 1 2 152470 1.5352 2 1 0o s 60.23
«7906 2 6 3 3 154400 1.5326 1 2 2 3 60435
+7890 1 1 010 155400 15169 1 0o 1 s 61.04
*7849 2 a 3 7 157490 1.4991 7 1 2 a 61.84
« 7834 1 7 0 3 15900 l.4884 1 3 2 1 62434
144760 4 1 3 2 62.92
14666 8 1 1 s 63437
14350 1 4 0 o 64,93
1.4329 1 2 3 o 65.04
Calculated Pattern (Integrated) le« 161 1 3 2 2 65491
o
a(a) I hkg 20(°) 1.4123 a 4 0 1 66411
A = 1.540598a 1.4103 3 2 3 1 66421
1.4038 N o 3 3 66456
1.3785 1 4 1 o 67.95
4.657 1 1 0 1 19.04 1.3658 4 2 2 a 68466
a.211 5 o 1 1 21.08
3.983 2 0o o 2 22430 13636 1 1 3 3 68.79
3.395 100 1 1 1 26.22 1.3583 6 e 1 1 6910
3.272 62 1 o 2 27.23 123501 2 s o0 2 6. 58
1.3483 1 2 3 9.68
2.8700 Py 2 0o o 31e14 1:3‘11 3 P : :o‘fx
27317 10 1 1 2 32.76 b
2.7001 65 2 o0 1 33.15
1.3293 1 3 4
2.4843 34 2 1 0 36.13 1:3277 2 o ; 5 ;g':g
2.4807 18 0o 2 o0 36.18 143054 1 1 2 s 72'33
L ]
1.3027 4
2.4100 18 t o 3 37.28 1:2610 ; > ; g ;g';g
243716 45 2 1 1 37.91 ¢
2.3411 31 0 1 3 38.42
1.2421 3 4 2 o 7
2.3285 21 2 o0 2 38.64 1:a¢03 7 o & o 7:::2
2.1894 16 1 2 1 41.20 12360 10 3 3 1 77.10
1.2235 7 a
2.1678 1 11 3 41.563 1e21ae . > ; : ;g':g
2.1057 24 0 2 2 42.92 *
1e9915 4 0 o0 a 45.51
12058 ° 3 2 4 79.4
19769 79 1 2 2 45.87 12050 b 2 o e 79:4;
19491 1 2 o 3 46.56 141937 N 35 3 2 8038
1.1887 7 3 1
1.8815 3a 1 0 a 48.34 1o1858 K PO : gf';z
1.8768 21 2 2 o 48.46 *
1.8604 1 3 01 48.92 1.1709 1 2 1 6 82.27
1.8268 2 2 2 1 49.88 1.1706 11 0 2 6 82430
18141 32 2 1 3 5025 11642 ' 4 0 4 e2. 85
1.1598 4 4
1.7592 & 1 1 e 51.94 1:1‘70 N : 2 5 :2.22
1.7420 33 3 1 1 52.49 *
1.7286 8 1 2 3 52.93
1.1386 1
1.7247 15 3 0 2 $3.06 ° 2 4 o0 85.15
1.1363 1 s 0 1 85436
146977 3 2 2 2 53.96 1o1335 N e 1 o 85.63
L ]
1.1318 1 3 3 3 85478
141271 2 2 & 1 86.22
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Calcium carbonate, aragonite, CaCO3 - (Continued)

Calculated Pattern (Integrated)

)
d(a) I hk? 20(°)
A = 1.540598A
1.1251 4 1 3 s 86.41
1.1251 1 4 2 3 86e41
1.1163 1 1 0 7 87.27
1.1092 1 o 1 7 87.97
1.1076 3 s 1 1 88.13
11031 1 s 0 2 88.58
1.1029 1 1 & 3 88.61
1.0979 1 3 2 s 89.11
1.0947 2 2 4 2 89.44
10890 2 11 7 90403
1.0839 2 2 2 6 90458
1.0740 1 a 3 1 91.66
1.0654 2 2 3 s 92461
1.0594 1 3 3 a 93.28
10579 1 2 o 7 93446
1.0539 1 4 2 4 93.92
1.0537 1 s 0 3 93.94
1.0528 1 0 4 a 94.05
1.0464 1 2 &4 3 94.80
1.0425 2 4 1 s 95.28
1.0356 5 1 4 a 96412
1.0346 2 2 1 7 96.24
1.0330 2 s 2 1 96443
1.0189 1 1 3 6 98.23
10180 1 1 2 7 98435
1.0079 4 s 2 2 99.68
1.0070 3 3 & 2 99.81
1.0035 4 a 3 3 100.28
«9985 1 3 2 6 100.97
«9957 1 o o0 8 10135
«9946 2 5 0 4 101.52
9884 1 2 a4 a 102.40
«9840 2 3 3 s 103.04
9811 2 1 0o 8 103.47
« 9796 1 a 2 5 103469
«9745 1 4 0 6 104.45
«9739 2 2 3 6 104455
9731 1 2 2 7 104467
9705 2 1 5 1 105407
*9699 1 5 2 3 105617
«9648 1 1 &4 5 105.96
9625 1 1 1 8 10633
«9596 5 3 1 7 106.78
«9567 3 6 0 0 107.26
«9520 1 4 3 a 108.02
9498 1 6 0 1 108.38
5407 1 2 o 8 10993
9384 1 4 a4 o 110.34
«9378 1 2 5 o0 110445
9365 2 5 3 1 110467

Calculated Pattern (Integrated)
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d<£) I hk® 20(°)
A = 1.540598A
«$319 2 4 a 111.49
«$314 1 5 0 S 11159
«9314 2 2 5 1 11159
«9295 2 o 5 3 111.94
«9252 1 1 3 7 112.72
«9232 1 s 2 4 113.11
«9224 1 3 &4 a 113.25
«9175 1 1 5 3 114418
«9154 2 s 1 5 114459
«9134 1 4 4 2 114.99
«9128 1 2 s 2 115.10
«9123 4 T 2 8 11520
«9071 1 a 2 6 116426
«9064 2 o a4 & 116.40
«9000 1 6 0 3 11771
8961 2 4 3 s 118.54
«8926 1 6 2 o0 11931
<8912 2 2 3 7 119.63
«8870 1 6 2 1 120.54
«8856 3 6 1 3 12088
+8843 3 2 5 3 12117
+«8833 1 3 0o 8 121440
«8796 2 2 2 8 12226
«8777 1 1 5 a 122,72
«8776 1 4 1 7 122.74
8755 3 3 5 1 123.24
«8748 1 1 0 9 123442
<8714 1 o 1 9 124.26
«8710 1 6 2 2 124435
« 8656 1 3 1 8 124470
«8643 4 2 a4 6 126406
«8623 1 6 0 & 126.58
«8601 1 3 §5 2 12717
«8523 1 s 3 & 129.31
«8496 1 6 1 & 130410
<8489 1 4 a4 a 130431
«B8461 1 6 2 3 13113
<8458 1 2 0 9 131421
«8438 1 1 3 =8 13182
«8423 1 0o 5 5 132.28
«8419 6 3 3 7 132.41
«8396 1 4 3 6 133.11
«8391 2 4 2 7 133.27
«8378 1 s &4 1 133.67
«8361 1 3 s 3 134.25
« 8338 S 2 1 9 135.00
<8334 2 1 5 5 135.14
«8321 3 3 2 8 135455
«8297 1 1 & 7 136036
<8281 1 6 3 o 136493




Calcium carbonate, aragonite, CaCO3 - (Continued)

Calculated Pattern (Integrated)
a() I hk& 20(°)
A = 1.5405983
«8269 1 0 6 O 13736
«8250 1 1 2 9 138.04
<8243 2 5 &4 2 13830
«8237 1 6 3 1 138.53
«8202 1 6 0 S 139.84
8162 1 4 S 0 141.40
«8157 1 7 0 1 141459
«8145 1 6 2 4 142.07
«8142 1 1 6 1 142.21
8119 4 4 5 1 143415
«8115 4 S 3 S 143.31
«8096 1 0 6 2 144,13
«8086 1 4 4 S5 144,61
«8082 1 S 0 7 134.77
«8082 1 2 S S 144,77
«8056 1 3 S a4 145.96
«8049 1 2 &4 7 146,28
«8049 2 7 1 1 146.29
«8032 2 7 0 2 14711
«8031 1 S &4 3 147415
«8017 7 1 6 2 147.82
«800S 1 2 2 9 14840
7995 1 4 5 2 148.91
« 7977 3 S 1 7 149.89
e 7966 1 0o 010 1S0.47
«7946 3 2 6 0 15160
«7930 1 3 1 9 152452
«7928 1 7 1 2 152.61
e 7905 5 6 3 3 154401
« 7890 2 1 010 154.98
7848 S 4 3 7 157.90
«783S5 1 7 0 3 158.94
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Calcium oxide (1ime), Ca0

Structure Calculated Pattern (Peak heights)
Cubic, Fm3m (225), 2 = 4, isostructural with NaCl ry
{Davey and Hoffman, 1920]. d(a) I hk& 20(°)

A = 1.540598A

Atom positions
4 (a) 4 calcium
4 4 oxygen 2.7777 36 111 32.20

Latti t 24051 100 2 0 o 3736
? ic: gogztgn ° 17008 49 2 2 (] 53.86
a = 4.81 1.4504 14 3 1 1 64.16
(published value, 4.8105 [Swanson and Tatge, 1.3887 13 2 2 2 6738
1953, and on PDF card 4-777])

1 12026 S 4 o o0 7966

Volume a3 1.1037 s 3 3 1 88452
111.34 A 1.0757 14 a 2 o 91.46

Density «9820 11 4 2 2 10334

9259 S S 1 1+ 11260
(calculated) 3.345 g/cm’ ° 12.
Thermal parameters «8504 4 4 4 o 129.86
A N «8132 7 S 3 1 182,62
Isotropic: calcium B = 0.5; oxygen B = 1.0 <8018 11 4 4 2+ 147.78
5cat§ering factors
027 [Suzuki, 1960]
ca?” [International Tables, 1962]
Scale factors (integrated intensities) Calculated Pattern (Integrated)
Yy = 0.611 x 10 3 5
I/I_ {(calculated) = 4.56 d(a) I hk& 20(°)
c A = 1.540598A

Additional pattern
1l. PDF card 4-777 [Powder Diffraction Data, 1976].

References 27775 36 1 1 1 3220

Davey, W. P. and Hoffman, E. O. (1920). Phys. Rev. 204054 100 2 o o 37.35
15, 333. 17009 54 2 2 (o] $53.86

International Tables for X-ray Crystallography, l.;SOS 16 3 1 1 64.15
III (1962). (The Kynoch Press, Birmingham, Eng.) 1.3888 15 2 2 2 67.38
p. 204.

Powder Diffraction Data from the Joint Committee on 1.2027 6 4 o0 o 79.65
Powder Diffraction Standards Associateship at the 1'133; s 3 3 1 88.52
National Bureau of Standards (1976). (The Joint 1.075 17 a4 2 o 9146
Committee on Powder Diffraction Standards, 9820 14 4 2 2 103+33
Swarthmore, PA, 1908l), p. 8. *9258 S S 11 112.61

Suzuki, T. (1960). Acta Crystallogr. 13, 279.

Swanson, H. E. and Tatge, E. (1953). Nat'l. Bur. 'zgzi i i 2 2 :;g'g;
Std. U.S. Circ. 539, 1, 43. ¢ hd

_—— «8132 16 s 3 1 162.62
«8018 22 4 4 2 147 .77
«8018 & 6 [¢] 0 147 .77
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Cerium zinc, CeZn3

Structure
Orthorhombic, Amma (63), 2 = 4, from powder data.
The pattern is nearly identical to that of PrZnj;
(space group Pnma) except that for CeZnj, all
hk2 reflections having k+% = 2n+l were absent,
suggesting a change to the A-centered lattice
[Bruzzone et al., 1970].

Atom positions
The structure was determined with all atoms in

positions 4(c) of Pnma.

Lattice constants

a = 6.644 A
b = 4.627
c = 10.437

[Bruzzone et al., 1970]

CD cell: a = 6.644, b = 10.437, c = 4.627, space
group Amam. a/b = 0.6366, c/b = 0.4433.

Volume
320.9 a3

Density
(calculated) 6.961 g/cm®

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
Ceo, Zn° [Cromer and Mann, 1968]

Scale factor (intggrated intensities)
y = 0.512 x 10

References

Bruzzone, G., Fornasini, M.L. and Merlo, F. (1970).
J. Less-Common Metals 22, 253.

Cromer, D. H. and Mann, J. B. (1968). Acta Crystal-
logr. égﬁ, 361.

Calculated Pattern (Peak heights)

50

-]
d(a) I hkg 20(°)
A = 1.540598A
4,227 S o 1 1 21.00
4.103 ) 1 0 2 21.64
3567 10 1 1 1 24,94
3.321 10 2 0 o 26482
24611 100 2 1 1+ 34.32
24564 65 Tt 1 3 34.96
2.429 15 1 0 & 36.98
24313 35 0o 2 o 38490
24132 30 2 1 3 42.36
24039 15 3 0o 2 44,40
2.015 1 1 2 2 44,94
1.962 S 3 1 1 46024
1.898 S 2 2 0 47.88
1.731 15 0 2 a 52484
1.689 S 3 0 & 54,28
1.684 S 1 0 6 S4.44
1675 10 1 2 4 54,76
1.661 s 4 0 O 55426
1.651 10 2 1 5 S$5.62
1.546 S 4 1 1 59.76
1530 10 3 2 2 60.48
1.4432 1 3 1 S5 64,52
1.4258 1 4 1 3 65.40
1.4193 1 o 1 7 65.74
1.4012 1 4 0 & 6670
l.3872 15 i 1 7+ 67446
13793 S i 2 3 67.90
13680 S 3 0 6 68.54
le3641 S 3 2 & 66476
13607 5 1 2 6 68496
13494 S &4 2 0 69.62
1.2978 S 2 3 3 72.82
1.2803 1 1 0 8 73.98
1.2677 1 S 1 1 74.84
le2144 1 2 0 8 78.74
1.1989 10 S 1 3+ 79.96
le1841 1 S 0 & B8le16
11774 S 3 2 6 8le.72
1.1620 1 2 3 S 83.04
1.1568 1 0O 4 o 83450
lel1238 1 e 3 1+ 86,54
11203 1 1 2 8 86.88
11072 1 6 0 o 88.16
1.0752 1 2 2 &8+ 91.82
1.0721 1 0 3 7+ 91.86
10685 1 2 1 9 92.60
1.0583 5 1 3 7+ 93.42
10443 1 1 & A+ 95.06
1.0193 1 6 0 & 98.18
1.0111 1 3 2 8 99.26




Cerjum zinc, CeZn3 - (Continued)

Calculated Pattern (Peak heights)

Calculated Pattern (Integrated)

° °
d(a) I hk& 20(°) d(a) I hkg 20(°)
A = 1.540598A A = 1.540598A
1.0061 1 3 a4 2 99.92 4.230 s o 1 1 20498
1.0020 1 s 3 1 100.48 4.104 ] 1 o 2 21.64
«9989 1 6 2 0 100.92 3568 10 1 1 1 24.93
«9963 1 2 010 101.28 3.322 10 2 0 0 26.82
«9699 5 s 1 7 105.16 2.613 100 2 1 1 34430
«9671 s s 3 3 105.60 24609 30 o 0 & 34,34
«9543 1 3 a4 & 107.64 24565 80 1 1 3 34.95
«9514 1 0o 210 108412 24429 20 1 0 & 36.98
«9491 1 4 4 0 108450 2.313 45 0o 2 o 38.90
«9338 1 7 0 2+ 111.16 2.132 3s 2 1 3 42,35
«9328 1 6 2 a 111.34 2.039 20 3 0 2 44,40
«9295 1 0 1 11 111.94 24015 1 1 2 2 46,94
«9146 1 2 210 114.76 1.962 5 3 1 1 46,23
« 8951 1 2 111 118476 1.903 1 0 1 5 47,76
«8928 1 2 3 o9 119.26 1.898 s 2 2 0 4a7.88
«8921 1 4 & a+ 119,42 1739 1 0o 0 6 52457
«8882 1 2 s 1 120.28 1.732 1 3 1 3 S2.80
«8863 1 1 5 3 120.72 1.731 15 0 2 & 52485
«8833 s 3 4 6+ 121+40 1.688 3 3 o & 54429
«8741 1 3 210 123458 1.683 1 1 0 b6 54.48
«8659 1 7 2 2+ 125.64 1.675 10 1 2 a 54475
«8636 1 2 5 3+ 126424 1.661 s 4 0 O 55.26
«8343 s s 3 7 134.82 14651 10 2 1 5 5562
«8332 1 7 0 6+ 135420 1.546 3 a 1 1 S9.77
«8323 1 7 2 a 135450 1530 15 3 2 2 60.48
«8255 1 4 210 137.84 1.4871 1 1 3 1 62440
«8198 1 2 s s 139.96 1.4432 1 3 1 S 64,52
«8149 1 8 1 1 141,90 1.4260 1 4 1 3 65439
e8111 1 a 1 11 143,50 1.4191 s o 1 7 6575
«8092 1 3 0 12+ 144.34 1.4012 1 4 0 a 66470
<8081 1 0 3 11+ 144.80 1.3903 1 0 2 6 67.29
«8061 1 3 4 8+ 145,72 1.3878 15 T 1 7 67.43
«7999 1 6 a4 o0 148472 13865 10 2 3 1 67+50
«7958 1 8 1 3 150e94 1.3793 10 1 3 3 6790
«7889 1 7 1 7 155.06 1.3680 5 3 0 6 68454
27874 1 7 3 3+ 156410 1.3639 5 3 2 & 68478
« 7854 1 2 311+ 157.50 13609 1 1 2 6 68495
«7839 1 7T 2 6 158.62 1.3493 s a 2 0 69463
12979 5 2 3 3 72.81
1.2802 1 1 o 8 73.99
12677 1 5 1 1 74.84
1.2143 1 2 0 8 78.74
1.1989 10 s 1 3 79495
1.1985 1 a 2 a 79499
1.1949 1 3 1 7 80.28
1.1841 1 s 0 4 8le16
11775 10 3 2 6 81.71
1.1621 s 2 3 S5 83.04
1.1567 s 0O &4 O 83.51
1e1241 1 3 0 8 86451

51




Cerium zinc, (:eZn3 - (Continued)

Calculated Pattern (Integrated) Calculated Pattern (Integrated)
o
d(ﬁ) I hk2 20(°) d(a) I hke 20(°)
A = 1.540598a A = 1.540598A

11237 1 4 3 1 86456 «8198 1 2 S5 S 139.97
11201 1 T 2 8 86490 «8149 S 8 1 1 141.90
1.1073 1 6 0 O 88.16 «8111 S 4 111 143.49
1.0823 1 3 3 8 9076 «8081 1 0 311 184.79
10790 1 4 1 7 91.11 «8061 1 3 &4 8 145,70
1.0752 1 2 2 8 91.52 «8060 1 4 S 1 145.77
1.0749 1 4 3 3 9155 «8022 1 1 311 147.56
1.0720 1 o 3 7 91.87 «7999 S 6 4 O 148,73
1.0712 1 6 1 1 9196 «7958 5 8 1 3 150.93
1.0655 S 2 1 9 92460 « 7907 1 2 212 153.90
1.0583 S 1 3 7 93.42 «7903 1 3 § S 154,17
1.057S S 0o 4 & 93.51 «7890 1 7 1 7 155.03
1.0541 1 S 2 4 93.91 «7874 1 4 5 3 156.06
1.0443 1 1 4 a4 95405 «7874 1 7 3 3 156010
1.0437 1 0O 010 9S.13 « 7863 1 c 5 7 15687
10193 1 6 0 a& 9817 «7855 1 1 113 157.43
le0111 1 3 2 8 99.26 <7852 1 2 311 157.61
1.0061 ) 3 &4 2 99.93 «7839 S 7T 2 6 158.63
1.0021 1 s 3 1 100.48

«9988 S 6 2 0 100.93

9957 1 2 G 10 101.36

«9700 S s 1 7 105.15

«9670 S s 3 3 105.61

«9543 1 3 4 & 107.65

«9S514 1 0O 210 108,13

«9492 1 4 &4 O 108,48

«9441 1 3 010 10935

«9338 1 7 0 2 11115

«9328 1 6 2 4 11134

«929S 1 o 111 111.94

«9146 1 2 210 114,75

«8951 1 2 111 118476

«8928 1 2 3 9 11926

«8920 1 4 4 a 119.43

«8920 1 7 0 a 119.45

8882 S 2 S 1 120.28

«8863 S 1t § 3 120471

«8837 1 4 0 10 12130

«8833 1 3 &4 6 12140

«8741 1 3 210 123.58

«8730 1 6 1 7 123.85

«8659 1 7 2 2 125.63

«8636 1 2 5 3 126425

«8583 1 1 4 8 127.66

«8376 1 2 &4 8 133.76

«8343 ) s 3 7 134.81

«8332 1 7 0 6 135.19

8322 1 7 2 & 135.51

«8274 1 S &4 a 137.16

« 8255 S a4 210 137.8a
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Cerium zinc, CeZn5

Structure
Hexagonal, P6/mmm (191), 2Z = 1, isostructural
with CaCus, from powder data [Lott and Chiotti,
1966] .

Atom positions [ibid.]
1(a) 1 cerium
2(c) 2 zinc
3(g) 3 zinc

Lattice constants
A composition range exists from 70.00 to 71.97
wt.% of zinc, and the constants vary accord-
ingly. For 70 wt.% Zn:

o
5.4166 A
4.2649

a
(o]

. o
(published values: a = 5.4163, c = 4.2647 A
[ibid., Table 1])

Volume
108.4 a°

Density 3
(calculated) 7.156 g/cm

Thermal parameters
Isotropic: overall B = 1.0

Scat&ering factors
Ce”, Zn  [Cromer and Mann, 1968], corrected for
anomalous [Cromer and Liberman,
1970].

dispersion

Scale factors (integrated intensities)
Y = 0.786 x 10

Additional patterns
1. Green [1973]
2. Lott and Chiotti [1966]

References

Cromer, D. T. and Liberman, D.
Phys. 53 , 1891.

Cromer, D. T. and Mann, J. B. (1968). Acta Crys-
tallogr. A24, 321.

Green, M. L. (1973). J. Less-Common Metals 32,
391.

Lott, B. G. and Chiotti, P. (1966). Acta Crys-
tallogr. 20, 733.

(1970). J. Chem.
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Calculated Pattern (Peak heights)

(-]
d(a) I hkg 20(°)
A = 1.540598A

4.69 2 1 0 o 18.92
4,26 4 o 0 1 20.82
3.16 45 1 0 1 28.26
2.707 30 1 1 o0 33.06
2.345 35 2 0 o 38.36
2286 100 1 1 1 39 .38
Ze132 25 0o o0 2 42.36
2.055 12 2 0 1 44,02
1,676 11 1 1 2 Sa.74
1.637 9 2 1 1 56.14
1.578 16 2 0 2 58.44
1.564 5 3 0 o 59,02
1.468 18 3 0 1 6330
1.360 3 1 o 3 68.98
1.354 12 2 2 o 69.34
1.261 5 3 0o 2 75.32
1.259 10 1 1 3 75.46
1.245 3 3 1 1 76.48
1.216 1 2 0 3 78.64
1.173 2 a 0 0 82,12
1143 11 2 2 2 84.72
1.131 1 4 0 1 85.88
1109 2 2 1 3 87.98
1.066 1 o o0 a4 92,52
1.0852 4 2 o 3 94,16
1.043 2 3 2 1 95,16
1.028 3 4 0 2 97.12
1.024 2 4 1 O 97.62
«995 7 4 1 1 101.40
«993 4 1 1 e 101.76
971 2 2 0 a 105404
« 960 1 3 1 3 106.76
«923 2 4 1 2 113,18
«887 2 4 2 0 120,66
«883 3 3 3 1 121.42
.881 3 3 0 a 121.94
«858 1 3 2 3 127.72
«839 1 1 0 S 133.24
.838 5 2 2 a 133.72
. 831 5 4 1 3 136,04
«827 1 s 1 1 137.48
819 3 4 2 2 140,44
«81a 2 1 1 [ 14246
«789 2 4 0 a 155.06




Cerium zinc, CeZn5 - (continued)

Calculated Pattern (Integrated)

o
d(a) I hk{ 20(°)
A = 1.540598A

4,69 2 1 0 o 18.90
4.26 4 o o 1 20.81
3.16 40 1 0 1 28426
2.708 30 1 1 0 33.05
2.345 35 2 0 0 38.35
2.286 100 1 1 1 39.38
2.132 25 o o 2 42,35
2.055 12 2 0 1 44,03
1.675 12 1 1 2 54,74
1.637 10 2 1 1 56,13
1.578 17 2 0 2 58.45
1.564 5 3 0 0 59.03
1.468 20 3 0 1 63.30
1.361 3 1 o 3 68497
1.354 14 2 2 o 69.34
1.261 4 3 0 2 75.31
1.259 11 1 1 3 75.46
1.244 4 3 1 1 76449
1.216 1 2 0 3 78.63
1173 3 4 0 0 82,12
1.143 14 2 2 2 84.73
1.131 1 4 0 1 85.88
1.109 2 2 1 3 87.98
1.066 2 0 0 a 92,52
1.052 6 3 0 3 94.16
1.043 2 3 2 1 95.16
1.028 3 4 0 2 97.11
1. 024 2 4 1 0o 97 .62
«995 10 4 1 1 101.41
«992 2 1 1 e 101.87
971 3 2 0 & 105.05
«960 2 3 1 3 106.75
923 3 4 1 2 113.17
916 1 s 0 1 114,43
*903 1 3 3 o0 117.14
.886 3 4 2 o0 120.67
.883 4 3 3 1 121.42
.881 2 3 0 a 121.96
.868 1 4 2 1 125.12
.858 2 3 2 3 127.72
.839 1 1 0 s 133.24
.838 9 2 2 & 133.71
. 831 2 3 3 2 135.81
.831 10 4 1 3 136,03
827 2 5 1 1 137.48
«819 7 a 2 2 140445
.814 5 1 1 s 142445
«789 5 4 0 & 155.06
«783 2 s o 3 159.30
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Cerium zinc, Ce22n17

Structure
Hexagonal, R3m (16é6), Z = 3, isostructural with
rhombohedral modification of UyZn;7, from powder
data and gqualitative single crystal analysis
[Lott and Chiotti, 1966].

Atom positions
The structures of several analogous compounds
have been refined and the atomic parameters are
very similar [Johnson et al., 1969]. The para-
meters for CepZni7 were not available, but the
ratios of the ceil edges c/a and of the atomic
radii r_ /r are close to the corresponding
ratios gor ﬁg28917 tur which there is refined
structure data [Zalkin et al., 1959]. The atomic
positions for NbyBe}7 were used here for CesZn;7y.

6(c) 6 cerium 18(f) 18 zinc (F)
6(c) 6 zinc(C) 18(h) 18 zinc(H)
9(d) 9 zinc (D)

Lattice constants,[Lott and Chiotti]
a 9.0713(5) A
c 13.2852(5)
(published values: a = 9.0708, c = 13.2844)

Volume
946.8 A3

Density
(calculated) 7.322 g/cm3

Thermal parameters
Isotropic: zZn(C), B =.81; zZn(D), B = 1.32; Zn(F),
B = .74; Zn(H), B = 1.04 [Johnson et al., 1969].
For Ce, B = .54, from their values for Pr [ibid.]

Scattering factors
Ceo, Zn" [Cromer and Mann, 1968], corrected for
dispersion [Cromer and Liberman, 1970].

Scale factor (integrated intensities)
Y = 0.344 x 10 3

References

Cromer, D.T. and Liberman, D.(1970). J. Chem. Phys.
53, 1891.

Cromer, D.T. and Mann, J.B. (1968), Acta. Crystal-
logr. A24, 321.

Johnson, Q., Smith, G. S. and Wood, D. H. (1969).
Acta. Crystallogr. B25, 464.

Lott, B. G. and Chiotti, P. (1966). Acta. Crystal-
logr. 20, 733.

Zalkin, A., Sands, D.E. and Krikorian, O.H. (1959).
Acta. Crystallogr. 12, 713.
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Calculated Pattern (Peak heights)

-3
d(a) I hk? 20(°)
A = 1.540598A
3767 5 (o] 2 1 2360
z.381 6 2 0o 2 26+34
3.169 2s 1 1 3 28.14
2.058 9 1 0 & 29.18
2.8970 2 2 1 1 30.84
2.7106 7 1 2 2 33.02
2.€182 40 3 0 0 34.22
Z.5364 20 0 2 & 35.36
2.5185 4 o 1 5 35.62
Z.2674 65 2 2 o 39.72
2.2544 100 0 3 3+ 39.96
2.2140 50 0 0 6+ 40,72
2.2016 17 2 0 5 40.96
2.1504 1 1 3 1 41 .98
2.0180 3& 2 2 3 44.88
1.9894 6 1 1 6 45,56
1.9804 6 1 2 s 45,78
1.9427 2 a4 0 1 46,72
1.8835 1 0o 4 2 48.28
1.8448 2 1 0 7 49,36
1.8220 2 1 3 a4 50.02
1.7860 3 3 2 1 51.10
1.7392 2 2 3 2 52.58
1.7090 2 o 2 7 53.58
1.6909 6 3 0 6+ 54.20
1.5989 11 4 1 3+ 57.60
1.5844 20 2 2 6+ 58.18
1.5291 1 5 0 2 60.50
1.5119 “ 3 3 o 61,26
1.4G617 5 2 3 s 62.18
1.4309 12 3 3 3 65.14
1.4204 3 0o 5 4 65.68
14034 4 1 1 g+ 66.58
1.3800 2 1 5 2 67.86
13555 4 2 4 4+ 69.26
1.2521 3 5 0 s 69.46
1.3093 14 & 0 © 72.08
1.30€4 10 3 2 7 72.26
1.2987 4 5 1 4 72.76
1.2959 4 a 2 s 72.94
1.2859 16 0O 3 9+ 73.60
1.2680 1 0 a4 8+ 74,82
1.2585 1 0 2 10+ 75.48
1.2484 1 3 3 6 76420
1.2462 2 1 5 5 76436
1.2371 2 2 2 9 77.02
1.2102 3 2 5 3+ 79.06
11339 s a a4 o 85.58
1.1324 3 s 1 7 85,72
1.1269 9 0 6 6+ 86.24




Cerium zinc, Ce Zn _ -(continued)

2717
Calculated Pattern (Peak heights) Calculated Pattern (Integrated)
(-]
d(i) 1 hk2 20(°) da(a) I hk& 20(°)
A = 1.540598A A = 1.540598A
1.1186 5 a 1 9+ 87.064 24767 7 o 2 1 23,60
11071 3 0 0 12+ 88.18 3.381 L] 2 0 2 26434
1. 0984 1 4 4 3 89.06 2e169 40 1 1 3 28.14
1.0752 1 2 6 2+ 91452 3.059 15 1 (V] a4 2Ge17
10632 1 3 5 & 92,86 2.8978 3 2 1 1 30.83
1.0562 [} 3 3 9 93,66 247108 11 1 2 2 33.02
1.0351 2 6 2 a& 96.18 2.6187 70 3 0 o 34.21
10339 1 & 3 s 96432 245362 40 0 2 a 35.36
1.0197 2 3 0 12+ 98.12 25170 4 0 1 s 35464
1.0130 3 7 1 3+ 99.00 Z.2678 100 2 2 0 39.71
1.0093 4 a &4 6 99.50 2.2541) 85 3 0 = 39.97
1.0081 2 2 6 5 99,66 242541 85 o 3 3 39,97
«S949 3 2 212 101.48 2.2142 60 0 0 6 40 .72
9898 1 6 3 0+ 102.20 2.2136 30 2 1 a 4073
«S660 s 6 3 3+ 105476 2.2008 18 2 0 5 40.98
«G574 2 2 5 9+ 107.14 Z2+1501 1 1 3 1 41.99
«9449 1 6 2 7 109,22 2.0185 60 2 2 3 44,87
.9416 1 0 8 a 109.78 1.9858 10 1 1 6 45,55
«9407 1 a4 5 5 109.94 1.9800 10 1 2 s 45479
09220 1 2 7 4 113.32 19429 4 4 0 1 46,72
<8932 1 3 312 119.18 1.8834 3 o 4 2 48.28
<EBES 3 3 2 13+ 120414 1.8448 3 1 0 7 49436
«8863 2 8 1 a 120.72 1.8218 3 1 3 & 50.03
.8821 1 3 4 11+ 121.68 1.7859 6 3 2 1 51.10
. 8689 1 1 8 s 124,88 1.7394 s 2 3 2 52,57
«8572 4 8 2 o0+ 127 .96 1.7143 1 4 1 0 53,40
«8505 3 7 1 9+ 129.84 1.7089 3 o 2 7 53,59
1.6908 6 3 0 6 54421
1.6908 5 0 3 6 54421
1.6848 1 3 1 s S4.41
1.5961 7 2 1 7 57459
1.5987 8 4 1 3 S7.61
1.5987 7 1 4 3 57.61
1.5843 28 2 2 6 58.18
1.5841 12 3 2 a& 58.19
15603 1 0 5 1 59417
1.5290 2 5 0 2 60e50
1.5119 7 3 3 o 61.26
1.4915 9 2 3 5 62.19
le4311 1 1 3 7 65.13
1.4308 2s 3 3 3 65.15
1.4203 5 0 5 &4 65469
1.4037 7 1 1 9 66457
1.4031 2 5 1 1 66.60
1.3802 3 1 5 2 6785
1+3555 1 4 1 6 69.26
1.3555 1 1 4 6 69.26
1.355¢ 6 2 4 a 69,27
1435264 2 s 0 5 69+44
12093 25 6 0 0 72408
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Cerium zinc, Ce22n17-(continued)

Calculated Pattern (Integrated) Calculated Pattern (Integrated)
<
am) I ) 200°) a(a) I hk4 20(°)
A = 1.540598A A = 1.540598a

1.3069 7 3 2 7 72.23 «9627 2 5 a4 & 106429
1,2986 7 5 1 4 72.76 «9575 3 5 2 9 107.13
1.2960 4 4 2 s 72,93 +9575 3 2 s 9 107613
1.2859 14 3 0 9 73.60 «9648 2 6 2 7 109.23
1.2859 15 0 3 9 73.60 «9417 1 0 8 & 109.77
1.2855 2 a 3 1 73 .63 «9407 2 4 5 5 109.94
1.2681 2 0 4 8 74,81 «$299 1 o 7 8 111.87
12588 2 o 210 75.48 9282 1 1 313 112,72
1.2486 2 3 3 6 76419 «9220 2 2 7 & 113,32
1.2462 3 1 s s 76+36 «9211 1 8 0 5 113.50
1.2371 3 2 2 9 77.02 «9173 1 8 1 1 114.23
l.2103 2 o 5 7 79406 <9108 1 1 8 2 115.50
1.2101 2 s 2 3 79.07 «8932 2 3 312 119.17
1.2101 3 2 s 3 79.07 «8890 4 3 213 120.11
1.1694 1 2 &4 7 82441 «8888 3 s & 7 120,16
11339 11 a 4 o0 85458 8887 1 5 5 3 120.18
1.1323 a s 1 7 85.73 «8861 4 8 1 & 120.75
11270 9 6 0 6 86423 «8821 2 3 4 11 121,67
1.1270 9 0o 6 6 86423 «8819 1 7 3 1 12172
1.1186 4 4 1 9 87.04 « 8689 2 1 8 5 124,87
1.1186 4 1 4 9 87.04 «8572 11 8 2 O 127.97
1.1183 1 3 s 1 87.07 +8567 2 0 513 128,10
1.1071 5 0 012 88,18 +85€S 1 2 7 7 128.15
1.1066 1 S 3 2 88,23 «8564 1 9 o 3 128.17
1.10€6 1 o 7 2 88,23 «8564 2 0o 9 3 128617
1.0985 2 4 a4 3 89,05 «8505 S 7 1 9 129.84
1.0858 1 6 2 1 90.38 «8505 4 1 7 9 129.84
1.0751 1 2 6 2 91.53

1.0632 3 3 5 & 92.85

10563 1 3 111 93.64

10562 11 3 3 9 93.66

1.0405 1 7 1 0 95.51

1.0352 5 6 2 4 96,17

1.0338 2 S 3 85 964323

1.0197 1 0 312 98.12

1.0197 2 3 0 12 98,12

le0134 1 1 013 98495

1.0130 3 7 1 3 99,01

1.0130 3 1 7 3 99,01

1.0093 8 4 a4 6 99.50
10080 3 2 6 S 99.67

1. 0030 1 5 4 i 100,35

«9949 6 2 212 101,48

«9900 1 2 4 10 102417

«9898 2 6 3 o 102,20

«9672 1 S 110 105,57

«9663 3 2 113 105,72

«S660 2 3 s 7 105.76

«9659 'Y 6 3 3 105,78

«S659 4 3 6 3 105.78
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Cesium cerium chloride, CsZCeCT6

Structure _
Hexagonal, P3ml (164), Z=1 [Kaatz and Marcovich,
1966].

Atom positions
l(a) 1 cerium
2(d) 2 cesium
6(2) 6 chlorine

Lattice constants [ibid.]
a = 7.476(2) A
c = 6,039(2)

c/a = 0.8078

Volume
292.3 A3

Density
(calculated) 3.52 g/cm3
[Kaatz and Marcovich, 1966].

Thermal parameters
Isotropic [Kaatz and Marcovich, 1966].

Scattering factors
Cl+ [Dawion, 1960)
Cs , ce* [Thomas and Umeda, 1957]

Scale factors (igtegrated intensities)
Y = 0.648 x 1073

References

Dawson, B. (1960). Acta Crystallogr. 13, 4o03.

Kaatz, T. and Marcovich, M. (1966). Acta Crystal-
logr. 21, 1011.

Thomas, L.H. and Umeda, K. (1957). J. Chem. Phys.
6, 293.

Calculated Pattern (Peak heights)

o

d(a) I hk 20(°)
A = 1.540598A

6.47 2 100 13.68
6.04 4 001 14.66
4.41 100 011 20.10
3.74 29 110 23.80
3.24 2 200 27.54
3.18 6 111 28.06
3.02 6 002 29.56
2.852 6 201+ 31.34
2.736 12 102+ 32.70
2.267 22 121 39.72
2.208 14 202+ 40.84
2.158 5 300 41.82
2.032 1 301+ 44.56
1.922 6 103 47.26
1.901 6 212+ 47.80
1.869 10 220 48.68
1.772 1 113 51.52
1.721 8 311 53.18
1.710 1 023 53.56
1.589 3 222 57.98
1.563 1 041+ 59.04
1.555 4 213 59.40
1.543 3 132+ 59.88
1.510 1 004 61.36
1.442 4 231+ 64.56
1.427 2 042+ 65. 36
1.413 2 410 66.08
1.400 2 114 66.78
1.340 2 133+ 70.18
1.333 2 322+ 70.62
1.266 1 501 74.94
1.237 1 304+ 77.02
1.195 1 323+ 80.26
1.187 1 015 80.920
1.174 2 224 81.98
1.142 1 151 84.84
1.134 1 422+ 85.58
1.083 1 125 90.68
1.079 1 600 91.10
1.032 1 144+ 96.62
1.002 1 315 100.46
0.9143 1 531+ 114.82

.8779 1 064+ 122.66
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Cesium cerium chloride, Cs CeCl - (continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

o 4
d(a) I hkg 20(°) d(A) I hk £ 20(°)
A = 1.540598a A = 1.540598A

6.47 2 100 13.67 1.427 2 042 65. 36
6.04 4 001 14.66 1.427 2 402 65.36
4.42 14 101 20.09 1.413 3 410 66.08
4.42 100 0l1 20.09 1.400 2 114 66.77
3.74 34 110 23.78 1.370 1 223 68.44
3.24 3 200 27.53 1.340 3 133 70.18
3.18 8 111 28.05 1.333 1 322 70.61
3.02 8 002 29.56 1.333 1 232 70.61
2.853 5 201 31.33 1.266 1 501 74.95
2.853 2 021 31.33 1.2486 1 330 76.37
2.737 6 012 32.70 1.237 1 304 77.02
2.737 9 102 32.70 1.195 2 323 80.26
2.268 3 211 39.71 1.187 1 015 80.90
2.268 26 121 39.71 1.174 3 224 81.97
2.208 10 202 40.83 1.142 1 151 84.85
2.208 9 022 40.83 1.134 1 422 85.58
2.158 7 300 41.82 1.134 1 242 85.58
2.032 1 301 44.55 1.083 1 125 90.67
1.922 7 103 47.25 1.079 1 600 91.10
1.922 7 013 47.25 1.048 1 341 94.59
1.901 5 212 47.80 1.007 1 513 99.82
1.901 3 122 47.80 1.002 1 315 100.46
1.869 13 220 48.68 0.9744 1 611 104.47
1.785 1 221 51.12 .9409 1 433 109.90
1.772 1 113 51.52 .9371 1 235 110.57
k. 721 10 311 53.17 .9345 1 440 111.03
1.721 1 131 53.17 .9143 1 531 114.82
1.709 1 023 53.57 .8865 1 1e3 120.68
1.599 4 222 57.99 .8377 1 155 133.72
1.563 1 041 59.04 .8213 1 451 139.42
1.555 6 213 59.41 .8136 1 217 142.43
1.543 2 312 59.88 . 7985 1 345 149.43
1.543 2 132 59.88 . 7946 2 444 151.59
1.510 2 004 61.36 .7843 1 721 158.33
1.442 5 231 64.56
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Chlorpromazine,

Synonym
3-chloro-10-(3'-dimethylamino-n-propyl)-pheno-
thiazine

Stability
The material was unstable in 1light, air, and
x-rays [McDowell, 1969].

Structure
Orthorhombic, Pbca (61), Z = 8. The structure
was determined by McDowell [ibid.].

Atom positions
All the atoms were in general positions [ibid.].

Lattice constangs [ibid.])
a = 23.50(4) A
b 15.20(2)
c 9.23(1)

il

i}

CD cell: a = 15.20, b = 23.50, ¢ = 9.23, space
group Pcab; a/b = 0.6468, c/b = 0.3928

Volume
3297. a3

Density
(measured) 1.289 g/cm3
(calculated) 1.285 g/cm?

Thermal parameters
Isotropic: overall B = 5.0

Scattering factors
c?, c1?, n% sO [International Tables, 1962]

Scale factors (integrated intensities)
Y = 0.545 x 10 3
I/Ic (calculated) = 0.88

References
International Tables for X-ray Crystallography,
III  (1962). (The Kynoch Press, Birmingham,

Eng.), p. 202.
McDowell, J. J. H. (1969). Acta Crystallogr. B25
2175.

Calculated Pattern (Peak heights)
o
d(a) I hkg 20(°)
A = 1.540598A
11,75 100 2 o o0 7.52
G.28 2 2 1 o] 9,52
7.60 13 o 2 (¢} 11,64
7.48 10 1 1 1 11,82
6,54 5 2 1 1 13.52
.28 1 2 2 0 132,88
S.86 3¢ o 2 1 15,10
5.6¢S 7 1 2 1 15.56
S.a” 7 4 1 0 16,18
5.25 2S5 2 2 1 16,88
4,60 a4 3 2 1 18,92
4,61 %1 c o 2 19,22
4,36 16 1 3 1 20,3¢
4,30 3 2 0 2 20,66
4,15 75 2 3 1 21.38

60

C17H19C1N2$
Calculated Pattern (Peak heights)
o
d(a) I hk® 20(°)
A = 1.540598A
4,048 6 5 1 1 22,00
3.97 26 3 0 2 22,36
3.8% 22 1 2 2 22.86
3.84 < 4 2 0+ 23.16
3.79 4 6 1 (1 d 23.44
2.74 4 2 2 2 23.78
3.67 S ) 2 1 24426
3.63 ) 4 0 2 24,52
3.52 16 3 2 2+ 25,26
3.47 8 1 4 1 25.62
3.38 1 1 3 2 26438
3.27 11 4 2 2 27.22
3.20 5 3 4 1 27.82
3.13 6 3 3 2 28,852
3.0¢9 2 7 1 1+ 28,86
3.02 2 5 2 2 29,54
2.990 2 1 1 3 29.8€
2.53¢ 3 8 (o] O+ 30,44
2.845 1 2 4 2 31.42
2.813 2 3 1 3 31.78
2.748 3 8 1 1+ 32,56
2.701 4 4 5 0+ 33.14
2.677 6 7 2 1+ 33.44
2.614 3 1 3 3 24,28
2.5¢2 2 4 5 1 34,58
2.556 1 7 2 2 25,08
2.5328 1 5 1 3 35.34
2.524 1 1 5 2 25,54
2.493 2 3 3 3 26,00
2.477 2 2 5 0O+ 36,24
2,400 1 4 2 3 37.84
24393 1 0o 4 3 37.56
24355 1 8 2 2 38,18
2,342 2 2 4 3 38,40
24332 3 3 6 1 38,58
24265 1 5 3 3+ 29,22
2.264 1 2 0 & 39.78
2.255 1 4 € 1 39.94
2.244 1 7 1 2 40,1€
2,234 1 s 5 2 40, 34
2.227 1 8 3 2 40,48
2.214 2 4 4 3 40,72
2.209 3 7 4 2+ 40,82
2,177 2 e 2 2+ 41,44
2.130 3 6 S 2+ 42,40
2.127 3 & 6 0+ 42,46
2.105 2 8 1 3 42,54
2.084 1 3 5 32 43,38
2,067 4 4 2 4+ 43,76
2.040 1 6 4 3 44,36
2.037 1 4 i o] 44,44




Chlorpromazine, C

17H19

CIN,S - (Continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

o
a(a) 1 hk2 200 a(a) 1 hke 200) |,
1.540598A A = 1.540598A

1.75 100 2 0o o 7.52 2.950 1 a 3 2 30,27
9,30 2 2 1 [o] 9,51 2,937 2 8 [¢] 0 30,40
7.60 13 0o 2 (o} 11,63 2.934 1 0 & 2 30.45
7.48 °) 1 1 1 11.82 2.930 1 6 1 2 30,48
6,5¢% ) 2 1 1 13,51 2.846 1 2 a 2 31,41
6.38 1 2 2 (o] 13.87 2.814 2 3 1 3 31.77
S.87 2 4 ] o 15.07 24753 2 8 1 1 32,50
5.87 3€é 0 2 1 15.09 2.747 1 3 4 2 32,57
5.69 €& 1 2 1 15.5% 2.709 3 3 S 1 33,04
5.48 k4 4 1 [o] 16.16 2.700 3 4 ) (o] 33.15
5.25 38 2 2 1 16.88 2.683 3 s 1 3 33.37
4,70 2 3 2 1 18,88 2.678 4 7 3 1 33.43
4465 1 4 2 ] 19.08 2,673 1 7 1 2 33.50
.62 4s o o 2 15.22 2.625 1 s a4 2 3a.14
4,36 20 1 3 1 20,33 2.613 3 1 3 32 34,28
4,38 2 11 2 20.45 2.501 2 4 5 1 34.50
4.30 a 2 o0 2 20.66 2.557 1 7 2 2 3s5.07
4.15 81 2 2 1 21.37 2.538 1 5 1 3 35.34
4,15 2 4 2 1 21439 2.52a 1 1 S 2 35.54
4,13 4 2 1 2 21,48 2,493 3 3 3 3 36,00
a.04 4 5 1 1 22,00 2.476 1 2 6 o 35,25
3.98 40 3 0 2 22,34 2.400 1 4 3 3 37.44
3.94 s o 2 2 22.52 2.391 1 0 a 3 37.55
3.8¢ 23 1 2 2 22.84 2.356 1 8 2 2 38.17
.86 1 3 3 1 23.00 2.343 2 2 &4 3 38.39
2.85 2 3 1 2 23.10 2,332 3 3 6 1 33,57
3.8a 7 4 3 0 23.16 2.295 1 5 3 3 30,22
3.80 1 0o 4 o] 23, 3¢ 2.264 1 2 (¢] 4 39.78
3.79 3 6 1 0 23.44 2,256 1 4 <) 1 39,93
3.74 4 2 2 2 23.77 2,263 1 7 1 3 40,16
3.67 S =) 2 1 24,24 2.234 1 S S 2 40,35
3,63 6 4 o] 2 24,51 2.226 1 8 3 2 40, 4%
3.54 ) 4 3 1 25.11 2.215 2 4 a4 3 40,71
3.53 3 6 1 2 25. 21 2.209 1 7 a2 40.82
3.52 14 3 2 2 25.26 2,177 2 S 2 2 41,44
3.51 3 o 4 1 25.33 2.137 1 3 6 2 42,27
3.51 2 6 1 1 25.37 2.130 2 6 5 2 42.40
3.48 1 6 2 o 2s.57 2.127 1 6 & o 42,46
3.48 7 1 4 1 25.61 2.104 2 8 1 3 42,¢5
3.38 12 1 3 2 26,38 2.084 1 3 g 2 43,37
3,37 2 2 4 1 26,45 2.073 2 6 € 1 43,63
3.2% a S o 2 27,06 2,070 1 7 3 3 43,69
3.27 11 4 2 2 27.21 2.067 3 & 2 s 43,76
3.21 5 2 4 1 27 .80 2.062 2 11 1 1 43,87
3.19 4 4 4 [o] 27.94 2.041 1 6 4 3 44,35
3.13 7 3 3 2 28,51 2.037 1 4 7 [o] 44,44
3.10 1 € 3 (o] 28.7¢

3.00 1 7 1 1 28.88

302 2 5 2 2 29.54

2.991 2 1 13 29.85
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Chromium cobalt silicide, Cogcr]SS'i6

Structure

Tetragonal, P4p/mnm(136), 2z = 1, OJ-phase, iso-
structural with 0-(Cr, Fe), from powder data,
[Stiiwe, 1959]. Much work has been done on the
o-phase structure which has multiple atoms in 5
sites, called A through E [Bergman and Shoemaker,
1954]. The ordering arrangement of the atoms is
dependent on a complex combination of electronic
and size factors [Spooner, 1968].

Atom positions

The positions used were those for 0-(Cr, Fe)
[Spooner and Wilson, 1964], and for o-(X, Y, Si)
[Aronsson and Lundstrdm, 1957]. Site occupancy
shared by multiple atoms was assumed to be random
and in the following proportions:

Site A: 2(a) 2.0 cobalt

Site B: 4(f) 4.0 chromium

Site C: 8(i) 5.5 chromium and 2.5 cobalt

Site D: 8(i) 6.0 silicon and 2 cobalt

Site E: 8(j) 5.5 chromium and 2.5 cobalt

Lattice consgants [Stiliwe, 1959]
a = 8.736 A
c = 4.561

Volume °
348.12 A

Density
(calculated) 7.054 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
Coo, Cr*, si0 [Cromer and Mann, 1968].

Scale factor (integrated intensitites)
Y = 0.146 x 10 3

References

Aronsson, B. and Lundstrdm, T. (1957). Acta Chem.
Scand. 11, 365.

Bergman, G. and Shoemaker, D.P.(1954). Acta Cryst-
allogr. 7, 857.
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Calculated Pattern (Peak heights)

a(a) I hk2 ()
A = 1.540598A
2.904 4 2 1 [+] 2276
3.089 3 2 2 0 28.88
25967 7 2 1 1 30.10
2455 1 3 0 1 36,58
2423 2 3 2 0 37.08
24362 14 3 1 1 38.06
2281 19 [+ [¢] 2 39.48
2139 S 1 1 2 A2.22
2119 Q0 4 1 0 42,64
24059 50 3 3 0 43,94
z. 021 50 2 0 2 44 480
1.970 65 2 1 2 464048
1.922 100 4 1 1 47,26
1877 39S 3 3 1 48,46
1.834 7 2 2 2 49,66
1.758 15 3 1 2 5196
1.713 1 S 1 [¢] 53,44
1.660 2 3 2 2 55,28
1.632 3 4 3 1 56.34
1.604 1 S 1 1 S57.40
le529 1 s 2 60.52
1.387 4 4 3 6T7.48
1370 2 S 1 2+ 68.44
13232 1 3 1 3 70s66
1322 8 S 2 2+ 71,28
1. 2523 15 s 3 2 75.92
1.2352 19 4 1 3+ 7716
1.2272 S 6 0 2 7776
1e2232 7 3 3 3 78406
1.2154 s 6 1 2 T78.66
1.2036 2 7 0 1 79.58
1,2001 11 7 2 ©0 79.86
1l«1924 ) 5 5 1 80.48
1.1815 4 [} 2 2 81.38
1.1708 3 5 4 2+ 82.28
11604 6 7 2 1 83.18
1.1470 1 4 3 3 84,38
11402 6 0O 0 & 85,00
1. 0619 1 7 2 2 93,00
10595 6 8 2 0 93,28
1.0320 4 8 2 1 96 .56
1.0295 4 6 6 0 96.88
1.0041 10 4 1 44 100.20
«9976 S 3 3 a 101,10
«G850 4 8 O 2 102.90
«9787 7 7 4 2 103.82
« 9609 1 8 2 2 106 .58
9587 2 5 5 3 106.92
«9420 3 7 2 3 109,72
«9277 1 9 2 1+ 112,26




Chromium cobalt silicide, CoyCr,sSic - (continued)

Calculated Pattern (Peak heights)

o
d(a) I hk2 20(°)
A = 1.540598A
.8886 1 9 1 2 120.20
+8750 3 7 6 2+ 123.36
«8692 3 8 2 3+ 124.80
« 8581 1 8 5 2+ 12772
«8539 2 9 3 2+ 128,86
« 8525 2 6 6 3 129.26
«8379 7 4 1 S+ 133.€6
«83a40 2 3 3 s 134.92
«8267 9 7 2 4+ 137.44
«8221 1 10 3 1 138.74
Calculated Pattern {(Integrated)
o
d(a) I hk% 20(°)
A = 1.540598A
2.907 3 2 1 (o] 22.74
3.089 2 2 2 0 28 .88
2967 6 2 1 1 30.09
C.458E 1 3 o0 1 36,.58
24423 2 3 2 0 37.07
24363 13 3 1 1 38.0S
24280 18 o O 2 39.48
2139 3 1 1 2 ae.21
Zell9 85 4 1 0 42,63
2.059 45 3 3 0 43.93
20022 45 2 0 2 44480
1.970 €S 2 1 2 46405
1.922 100 a 1 1 47 .26
1.877 35 3 3 1 48446
1835 7 2 2 2 49 .65
1,759 15 3 1 2 51495
1.713 1 s 1 [0} S3.43
1661 2 3 2 2 55,27
1632 3 4 3 1 56.34
1604 1 s 1 1 S7.40
1,829 1 s 2 1 60.52
1387 4 4 3 2 67.47
14370 2 S 1 2 68 .43
le3€a 1 S 4 0 68474
1332 1 3 1 3 70.66
1.322 2 6 2 1 71.27
l1e322 7 S 2 2 71.28
1.2522 17 § 3 2 75.93
l¢ 2355 S S 5 o 77 .14
1.2353 17 4 1 3 7716
12273 S 6 0 2 7776
1.2231 7 3 3 3 78.07
12153 6 6 1 2 78.67
1.2038 1 7 O 1 79.57
1.2001 12 T 2 0 79.87

Calculated Pattern (Integrated)
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o
da(a) I hk& 20(°)
A = 1.540598A

1.1925 5 5 5 1 80.47
11815 4 6 2 2 81.38
1.1709 1 6 a 1 82.27
1.1709 2 5 a 2 82.28
1.1606 7 7 2 1 83.17
1.1469 1 4 3 3 84.38
1.1402 7 0 0 a 84,99
1.0699 1 6 4 2 92.10
1.0620 1 7 2 2 92.99
1.0595 7 8 2 0 93.28
1. 0320 4 8 2 1 96,56
1.0296 3 6 6 0 96.86
1.0043 3 6 6 1 100.17
1.0041 10 4 1 a 100.20
9975 6 3 3 a 101.10
.9850 4 8 0 2 102.90
.9788 8 7 &4 2 103.82
.9608 i 8 2 2 106.59
5588 3 s 5 3 106 .91
9420 a 7 2 3 109.72
.8885 1 9 1 2 120.21
.8751 2 9 2 2 123.35
8751 2 7 6 2 123.35
8692 3 8 2 3 124.80
.8580 i 8 5 2 127.73
8539 3 9 3 2 128.87
.8525 3 6 6 3 129.26
8379 5 5 5 & 133.64
.8379 8 4 1 5 133,67
8340 3 3 3 s 134.91
«8267 5 9 4 2 137.42
.8266 13 7 2 a 137.46
8231 2 10 3 1 138.74
.8218 1 8 4 3 139.22




Cobalt copper tin, CoCuZSn

Structure
Cubic, Fm3m (225), 2 = 4, a Heusler alloy iso-
structural with CupAlMn, from powder data [Dwight
1967].

Atom positions [ibid.]
4 (b) 4 cobalt
8(c) 8 copper
4(a) 4 tin

Lattice constant [ibid.]
a = 5.982 A

Volume
214.1 a3

Density
(calculated) 9.454 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
cof, cul, snl [Cromer and Mann, 1968].

Scale factor (integrated intensities)
y = 1.42 x 103

References

Cromer, D. T. and Mann, J. B. (1968). Acta Crystal-
logr. A24, 321.

Dwight, A.E. (1967). Intermetallic Compounds (Wiley
and Sons Inc., New York), Westbrook, J. H. (ed.)
p. 174.

Calculated Pattern (Peak heights)

64

o
d(a) I hk4 20(°)
A = 1.540598A
3,453 10 1 1 1 25.78
24990 3 2 0 0 29.86
2115 100 2 2 0 42672
1.804 4 3 1 1 50.56
1496 13 4 0 O 62.00
1.372 1 3 3 1 €8430
1.221 20 4 2 2 78.22
1.151 1 S 1 1+ 84.00
1.057 6 4 4 0 93.52
1.011 1 s 3 1 99.24
«9458 8 6 2 0 109.06
+86 35 2 4 4 4 126.28
7994 13 6 4 2 149,00
.7788 1 7 3 1+ 163.06
Calculated Pattern (Integrated)
o
a(a) I hk& 20(°)
A = 1.540598A
3e454 9 1 1 1 2577
24991 2 2 0 o0 29.85
24115 100 2 2 0 42,72
1804 4 3 1 1 50.56
1.495 14 4 0 O 62.01
1372 1 3 3 1 68,429
1.238 1 4 2 0 70632
1.221 25 4 2 2 78.22
1.151 1 S 1 1 84,00
1.057 7 4a 4 0 93.51
1.011 1 s 3 1 99.25
«9458 11 6 2 0 109.06
« 8634 4 4 4 4 126429
« 7994 30 6 4 2 149.00
«7788 1 5 § 3 163.06
<7788 3 7 3 1 163,086




Cobalt gallium hafnium, CozGaHf

Structure
Cubic, Fm3m (225), 2 = 4, a Heusler alloy iso-
structural with CujAlMn, from powder data (x-ray
and neutron) [Ziebeck and Webster, 1974].

Atom positions [ibid.]

8(c) 8 cobalt
4(a) 4 gallium
4 (b) 4 hafnium
Lattice constant [ibid.]
a=6.032 2
Volume
219.5 A3
Density
(measured) 11.10 g/cm® [ibid.]
(calculated) 11.08 g/cm3

Thermal parameters
Isotropic: overall B = 1.0
Scattering factors
Coo, Ga”, He? [Cromer
for anomalous
1970].

and Mann, 1968] corrected
dispersion [Cromer and Liberman,

Scale factor (integrated intensities)
Yy = 1.287 x 10 3

References
Cromer, D.T.
53, 1891.
Cromer, D. T. and Mann, J. B.

logr. A24, 321.
Ziebeck, K. R. A. and Webster, P. J.
Phys. Chem. Solids 35, 1.

and Liberman, D.(1970). J. Chem. Phys.
(1968) . Acta Crystal-

(1974). J.

65

Calculated Pattern (Peak heights)

L]
d(a) I hk 20(°) o
A = 1.540598A
[ ]
2482 20 1 1 1 2556
3.016 18 2 0 O 29.60
cel132 100 2 2 o0 42.36
1.819 9 3 1 1 S0e.12
1e741 4 2 2 2 52.52
1.508 13 4 0 O 61.44
1.384 3 3 3 1 67.64
1349 5 4 2 0 69 .66
1231 20 4 2 2 77.46
1161 2 5 1 1+ 83.14
1.066 6 4 4 O 92.50
1020 2 S 3 1 98.14
10085 2 a &4 2+ 100.04
«9537 8 6 2 [¢] 10774
«9198 1 s 3 3 113.74
«9083 1 6 2 2 115.80
«8706 2 4 4 a 124 .44
«B4 46 1 S 5 1+ 131.56
«8365S 1 6 4 (o] 134.10
«BO61 12 6 4 2 145.74
«7853 2 T 3 1+ 157 .56
Calculated Pattern (Integrated)
(]
d(a) I hk2 20(°)
A = 1.540598A
Z,483 19 1 1 1 25«56
3.016 17 2 0 o 29.60
201323 100 2 2 0 42435
1.819 9 3 1 1 50.12
1e741 5 2 2 2 S52.€1
1508 14 4 0 o0 61.44
1.384 "3 3 3 1 67.65
14349 6 a4 2 0 69,65
1.231 25 4 2 2 77.a5
1161 2 S 1 1 83.14
1.06€ 7 4 4 0 92.50
1.020 2 5 3 1 98.14
1.008 2 a4 &4 2 100.03
« 9537 11 6 2 (o] 10774
«919% 1 S 3 3 113.73
« G094 2 6 2 2 11579
«8706 3 4 4 & 124.44
8446 1 7 1 1 131.56
«8446 1 S S 1 131.56
«8365 2 6 4 0 134.11
« 8061 30 6 &4 2 145.74
«7853 2 s 5 3 15757
« 7853 5 7 3 1 157.57




Cobalt gallium niobium, COZGaNb

Structure
Cubic, Fm3m (225), Z = 4, a Heusler alloy iso-
structural with CujAlMn, from powder data [(Markiv
et al., 1965].

Atom positions [ibid.]
8(c) 8 cobalt
4(a) 4 gallium
4(b) 4 niobium

Lattice consfant [ibid.]
a=5.954 A

Volume .
211.1 a°

Density
2
(calculated) 8.826 g/cm”

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
Coo, Ga', Nb? [Cromer and Mann, 1968]

Scale factors (integrated intensities)
Y =1.18 x 10"

References

Cromer, D. T. and Mann, J. B. (1968). Acta Cryst-
allogr. A24, 321.

Markiv, V.Ya., Voroshilov, Yu.V., Kripyakevich,P.I.
and Cherkashin, E.E. (1965). Sov. Phys.-Crystal-
logr. 9, 619.

Calculated Pattern (Peak heights)

66

d(A) 1 hks, 20(°)
A = 1.540598A
24437 2 101 1 25,90
2.576 4 2 0 o0 30.00
Z2.105 100 2 2 0 42.94
1719 1 2 2 2 53,26
1.488 13 4 0 o0 62,34
14331 1 4 2 0 70.70
1.2154 20 4 2 2 78.66
1.0526 6 4 4 0 94,08
«9414 9 6 2 0 109.82
8594 2 4 4 a4 127.36
- 7956 14 6 & 2 151.00
Calculated Pattern (Integrated)
o
d(a) I hk2 20(°)
A = 1.540598a
2.438 2 1 1 1 25490
2.977 3 2 0 o 29.99
2.105 100 2 2 0 42,93
1.719 1 2 2 2 53,25
1.488 14 4 0 0 62,33
1,231 1 4 2 0 70.70
1.2154 25 4 2 2 78466
1.0525 7 4 4 0 94.08
«9414 12 6 2 0 109.82
«8594 4 4 & @& 127436
«7956 35 6 4 2 15100




Cobalt germanium, Co3Ge2

Structure
Hexagonal, P63/mmc (194), 2 =1, isostructural
with NipIn and Ni3Snjy, from powder data [Lecocg
and Michel, 1964].

Atom positions

The structure prototype, 2(NipIn), has 2 Ni atoms
in positions 2(a) and also in 2(d); the indium
are in 2(c). Studies on two isostructural com-
pounds, NizInp, and Co3Snp, indicated that in their
structures the site 2(d) is only partially occu-
pied [Kanematsu, 1962; Rajeswari and Manohar,
1970].

The positions used here for Co3Ge; were:
2(a) 2 cobalt

2(4) 1 cobalt

2(c) 2 germanium

Lattice constants [Lecocq and Michel, 1964]
A composition range exists from 36 to 44 atomic
percent Ge and the constants vary accordingly.
For 40 atopic percent Ge:
a = 3.964 A
c 4.992

Volume
67.93 Al

Density
(calculated) 7.870 g/cm?

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
Coo, Ge"” [Cromer and Mann, 1968]

Scale factor (integrated intensities)
Y = 0.418 x 10 °

References

Cromer, D. T. and Mann, J. B. (1968) Acta Cryst-
allogr. A24, 321.

Kanematsu, K. (1962). J. Phys. Soc. Jap. 17, 85.
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Calculated Pattern (Peak heights)

-]
a(a) I hk{ 20(°)
A = 1.540598A
Je432 2 1 0 O 25.94
2.827 35 1 0 1 3162
20495 ) o 0 2 35,96
2.019 100 1 o 2 44,86
1.982 100 1 1 ©0 45,74
1e 623 S 2 0 1 56.66
1.552 6 1 1 2 59.50
1497 4 1 0 3 6192
l1e414 25 2 o 2 66,00
1.2586 4 2 1 1 75.68
1.248 5 o O 4 76022
1195 1 2 0 3 80.30
1.151 19 2 1 2 84,00
lel4a4 10 3 0 o 84,62
1.056 15 1 1 4 93.68
1.040 1 3 0 2 95.56
1.023 2 2 1 3 97.68
991 6 2 2 0O 102.02
« 935 1 3 1 1 110.90
«921 1 2 2 2 113.50
«890 8 3 1 2 119.98
843 8 3 0 « 131.92
«826 1 3 1 3 137 .54
«812 3 4 0 2 143,28
«809 4 1 0 6 144.60
7913 1 2 1 S 153.56
« 7779 1 3 2 1 163.92




Cobalt germanium, Co,Ge, - (continued)

Calculated Pattern (Integrated)

a(a) I hk2 20(°)
A = 1.540598a

3.433 2 1 0 o 25.93
2.829 30 1 0 1 31.61
2496 S [+] 0 2 35.95
2.019 100 1 0 2 44,86
1.982 100 1 1 o0 45,74
1.623 S 2 0 1 56+66
1.552 6 1 1 2 59.51
1.497 4 1 o 3 61.92
1.414 25 2 0 2 66,00
1.25€ a 2 1 1 75.67
14248 s 0O 0 a 76023
1.195 2 2 0 3 80429
1.151 20 2 1 2 83.99
1e144 12 3 0 o 84.62
1.056 18 1 1 4 93.67
1.040 1 3 0 2 95.55
1,023 2 2 1 3 97.67
691 7 2 2 o0 102.03
«S59 1 1 0 S 106493
935 2 3 1 1 110.90
«921 1 2 2 2 113.51
«890 12 3 1 2 119.97
«863 1 2 0 s 125.39
<846 1 4 0 1 131.21
843 14 3 0 a 131.93
«826 2 3 1 3 137.53
«812 8 a 0 2 143.29
-80S 8 1 0 6 144459
° 7913 3 2 1 s 153456
«7779 s 3 2 1 163.92
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Cobalt germanium hafnium,

Structure
Cubic, Fm3m (225), Z = 4, isostructural with
Cu)gMggSiy, from powder data [Gladyshevs'kii
et al., 1962].

Atom positions
The positions are those determined by Bergman
and Waugh [1956] for Cuj;gMggSiy.
32(f) 32 cobalt(l)
32(f) 32 cobalt(2)
24 (e) 24 hafnium
4 (b) 4 germanium (1)
24 (q) 24 germanium(2)

Lattice constgnt
a = 11.567 A
(published value, a = 11.566 [Gladyshevs'kii
et al., 1962])

Volume °
1547.6 a3

Density
(calculated) 10.824 g/cm3

Thermal parameters
Isotropic: cobalt, B = 1.0; germanium, B = 1.0;
hafnium, B = 0.8

Scattering factors
Coo, Ge", ug0 [International Tables, 1962]

Scale factor (ingegrated intensities)
Yy = 0.370 x 10 3

References

Bergman, G. and Waugh, J. L. T. (1956). Acta
Crystallogr. 9, 214.

Gladyshevs'kii, E. I., Markiv, V. Ya., and Kuz'ma,
Yu.B. (1962). Dopov. Akad. Nauk. Ukr. RSR, No. 4,
p. 481.

International Tables for X-ray Crystallography,
III (1962). (The Kynoch Press, Birmingham, Eng.)

pp- 204, 212.
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C°1sGe7Hf6

Calculated Pattern (Peak heights)

-]
d(a) I hk& 20(°)
A = 1.540598A
6.672 30 1 1 1 13.26
5779 6 2 0 o0 15.32
3.488 1 3 1 1 25452
3,339 5 2 2 2 26468
24892 9 a 0 0 30.90
2.653 40 3 3 1 33.76
2.586 2 4 2 0 34.66
24361 40 a 2 2 38.08
2.226 100 3 3 3+ 40450
2.045 55 4 4 0 44,26
1,955 8 5 3 1 46440
1.928 30 6 0 0+ 47.10
1.743 7 6 2 2 52.44
1.620 8 s 5 1 56.80
1.604 3 6 4 0 57.40
1506 4 7 3 1+ 61.54
1.446 5 8 0 O 64,38
1.413 8 7 3 3 66.06
1.403 1 6 &4 a4+ 66,62
1.363 25 8 2 2+ 68.82
1336 11 7 5 1+ 70.44
1.327 S 6 6 2 70.98
1.270 4 7 5 3+ 74470
1.262 11 8 &4 2 75.24
1.181 1 8 &4 a B1.46
1.163 18 @ 3 3 83.00
1.157 2 10 0 o 83,50
1134 1 8 6 2+ 85.56
lel118 2 7 7 3+ 87.08
1e¢113 7 6 6 6 87.58
1.079 1 9 5 3 91.14
1.074 1 10 &4 0 ©1.66
1.043 3 11 1 1+ 95,422
1.022 1 8 8 0 S7.78
1,011 2 9 7 1 $9,32
1.007 5 8 8 2 99, 84
«992 1 10 6 © 10190
«981 1 9 7 3 103.46
«S78 5 10 6 2 103.98
«964 4 8 B 4+ 106410
«954 4 11 5 1 107.68
«538 2 10 6 a4+ 110.38
«914 5 12 4 © 114.78
«903 1 8 8 6+ 117,04
«8924 2 10 8 2 119.34
<8845 11 11 S S5+ 121.12
.8823 8 10 6 6 121.64
«8645 6 13 3 1+ 126.00
«8622 7 12 6 0O+ 126.60
.8458 2 13 3 3 131.20




Cobalt germanium hafnium,

16 7 ©

Co. Ge_Hf - (Continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

d(;) I hk 20(°)
A = 1.540598A

6678 40 1 1 1 13.25
5.783 8 2 0 © 15.31
44090 1 2 2 0 2171
3.488 2 3 1 1 25452
2.339 8 2 2 2 26.68
2.892 15 4 0 O 30,90
2654 65 3 3 1 33.75
24586 2 4 2 0 34,65
20361 70 4 2 2 38.08
2.226 80 5 1 1 40449
24226 95 3 3 3 40.49
2.045 100 4 4 0 44426
1955 14 5 3 1 46,40
1.928 40 & 0 0 47410
1.928 17 4 4 2 47,10
1,744 14 6 2 2 52.43
1620 15 S & 1 S6.79
1604 6 6 4 c 57.40
1.506 6 7 3 1 61453
1.506 2 s 5 3 6153
1446 9 8 0 O 64038
1.413 16 7 3 3 66406
1,403 1 6 4 &4 66462
14363 20 6 6 0 68.81
1.363 25 8 2 2 68,81
1.336 13 7 S 1 70.44
1.336 9 s & 8§ 70,44
1327 9 6 6 2 70.98
1.270 2 9 1 1 74,70
1.270 7 7 5 3 74,70
1.262 20 8 4 2 75.23
1.233 1 6 6 a 77.32
1.181 3 8 &4 4 81.46
1le163 35 g 3 3 83.00
1.163 2 7?7 5 5 83.00
1157 2 10 0 0 83.51
le134 1 8 6 2 85455
l.134 1 10 2 0 85,55
1.118 3 r 7 3 87.08
1.118 1 9 5 1 B87.08
1e113 13 6 6 6 87.59
1.079 2 9 S 3 91.15
1074 2 10 &4 © 91.66
1.056 1 10 &4 2 93.69
1.043 6 11 1 1 95.22
1.043 1 7T 7 8 95,22
1.022 2 8 8 0 S97.78
1.011 4 9 7 1 99.32
1,007 11 8 8 2 G9.83

«992 3 10 6 © 101,90
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©
am) 1 hk4 200
A = 1.540598A
«981 3 9 7 3 103447
«978 11 10 6 2 103.99
«9€4 S 8 8 4 106410
964 4 12 0 0 106.10
« 954 8 11! S 1 107 .69
«938 1 12 2 2 110.38
«938 3 10 () 4 110.38
«929 1 11 5 3 112.01
914 11 12 4 0 114.78
«906 1 9 9 1 116.47
«903 1 8 8 6 117.04
«8924 S 10 8 2 119435
«8846 11 11 ) S 121.11
<8846 S 11 7 1 121411
+ 8846 11 9 9 3 121411
«8820 10 10 6 6 121.71
«8646 10 13 3 1 12599
8646 2 11 4 3 125.99
«8646 3 9 7 7 125499
« 8622 12 12 6 0 126,62
8622 3 10 8 4 126.62
« 8459 5 13 3 3 131.20




Cobalt germanium niobium, ColeGe.,Nb6

Structure
Cubic, Fm3m (225), 2 = 4, isostructural with
CujgMggSiy, from powder data [Spiegel et al.,
1963]. Kuz'ma et al. [1964] determined posi-
tions for CojgNbgSiy, a similar isostructural
compound.
Atom positions
From considerations of atomic size, the posi-
tions of Co;gNbgSi; were preferred.
32(f) 32 cobalt (1)
32(f) 32 cobalt (2)
4 (b) 4 germanium (1)
24 (d) 24 germanium (2)
24 (e) 24 niobium

Lattice constgnt
a=11.477 A o
(published value, 11.478 A [Spiegel et al.,
1963])

Volume °
1511.8 a3

Density
(calculated) 8.825 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

cattering factors

Coo, Ge Nb? [International Tables, 1962]

Scale factor (integrated intensities)
Y = 0.425 x 10 3

References

International Tables for X-ray Crystallography,
IIr (1962). (The Xynoch Press, Birmingham,
Eng.), pp. 204, 211.

Kuz'ma, Yu. B., Gladyshevs'kii, E. I., and Byk,
D. S. (1964). J. Struct. Chem. (USSR) 5, 518.

Spiegel, F. X., Bardos, D., and Beck, P. A. 71963).
Trans. AIME 227, 575.

Calculated Pattern (Peak heights)

71

d(;)

I hk{ 20(°)
A = 1.540598A
5.734 4 2 0 © 15.44
3.458 2 3 1 1 25.74
2.868 3 4 0 © 31.16
2.633 19 3 3 1 34.02
2.566 3 4 2 o 34.94
2.342 30 a 2 2 38.40
2.209 80 3 3 3+ 40.82
2.029 100 a a4 0 44.62
1.940 17 s 3 1 46.80
1.913 20 6 0 O+ 47,50
1.815 2 & 2 0 S0.24
1.750 3 5 3 3 S2.22
« 730 14 6 2 2 52488
1.607 4 s 5 1+ 57.28
1.494 5 7 3 1+ 62.06
1434 6 8 0 O 64496
1.402 5 7 3 3 66.64
1.352 15 8 2 2+ €9 .44
i1.325 7 s 5 S5+ 71.08
1317 3 6 6 2 71.62
1.283 1 8 a4 0 73.78
1.260 7 7 5 34+ 75480
1.252 7 8 &4 2 75.92
1.203 1 9 3 1 79.62
1e171 7 8 4 a 82.24
1.153 14 9 3 3 83.80
1.148 2 8 6 0+ 84.30
1.125 1 10 2 o+ 86.38
1.100 3 7 7 3+ 87.94
1.104 7 6 6 6+ 88.46
1. 0€6 1 10 4 o 92.58
1.035 1 11 1 1 96420
1.014 3 8 8 O S8.82
1003 4 9 7 1+ 100. 38
«9990 3 8 8 2 100.90
9841 1 8 6 6+ 103,02
«9700 7 10 6 2 105.14
«9564 2 12 0 0+ 107430
«9467 1 11 5 1+ 108.92
9435 1 12 2 0 109.46




Cobalt germanium niobium, C°16687Nb6 - (Continued)
Calculated Pattern (Integrated)
°
a() I hk? 26(°)
A = 1.540598A
5.738 3 2 0 o0 15.43
3.460 2 3 1 1 25.72
2.869 3 4 0 0 31.15
2.633 17 3 3 34,02
2566 2 4 2 0 34,93
2.343 30 a 2 2 38.39
2.209 35 s 1 1 40,82
2.209 40 3 3 3 40.82
2.029 100 a a4 0 44,63
1.940 17 s 3 1 46479
1.913 17 6 0 0O 47.49
1913 4 4 a4 2 47.49
1.815 2 6 2 0 50.24
1.750 3 s 3 3 52422
1.730 14 6 2 2 52.87
1.607 1 7 1 1 57.28
1.607 3 5 5 1 57.28
1.494 4 7 3 1 62407
1.494 1 s 5 3 62.07
1.435 7 8 0 O 64495
1.402 6 7 3 3 66.65
1.353 9 8 2 2 69,43
1.353 8 6 6 0 69.43
1.325 4 7T 5 1 71.08
1.325 4 s 5 5 71.08
14317 3 6 6 2 71.62
1.283 1 8 4 0 73.78
1.260 1 9 1 1 75439
1.260 7 7 5 3 75.39
1.252 7 8 a4 2 75492
1.203 1 9 3 1 79.62
1171 8 8 4 4 82424
1.153 15 9 3 3 83.80
1.153 1 7 7T 1 83.80
1.148 1 8 6 0 84431
1.125 1 10 2 © 86.39
1.110 1 9 5 1 87.94
1.110 2 ? 7 3 87.94
1.104 1 10 2 2 88445
1.108 6 6 6 6 88445
1.066 1 10 4 0 92.58
1.035 2 11 1 1 96.21
1.014 4 8 8 0 8,81
1.003 3 9 7 1 100.38
1.003 1 11 3 1 100.38
« 9989 4 8 8 =2 100491
+9700 9 10 6 2 105415
9564 1 8 8 & 107430
9564 1 12 0 © 107.30
29466 1 11 5 1 108.93
«9434 1 12 2 O 109.47
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Cobalt germanium tantalum,

Structure
Cubic, Fm3m (225), 2 = 4,
Cuj;gMggSiy, from powder data [Gladyshevs'kii
et al., 1962]. Kuz'ma et al. [1964] deter-
mined positions for CojeNbgSiy , a similar
isostructural compound.

isostructural with

Atom positions
From considerations of atomic size, the posi-
tions of CojgNbgSiy; were preferred.

32(f) 32 cobalt(l)
32(f) 32 cobalt(2)
4(b) 4 germanium(l)
24 (d) 24 germanium(2)
24 (e) 24 tantalum
Lattice constgnt
a = 11.421 A R
(published value, 11.420 A [Gladyshevs'kii et
al., 1962]).
Volume °
1489.8 A3
Density

(calculated) 11.310 g/cm3

Thermal parameters
Isotropic: cobalt B

= germanium B = 1.0;
tantalum B

1.0;
= 0.8.
Scattering factors

co?, Gel, Tal [International Tables, 1962]
Scale factor (igtegrated intensities)
0.463 x 10 3

’Y:
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Col6Ge7Ta6

Calculated Pattern (Peak heights)

°
d(a) I hkf 20(°)
A = 1.540598A
6.593 17 1 1 1 13.42
S705 4 2 0 (o] 1552
4,037 3 2 2 o0 22.00
3.443 2 3 1 1 2586
3.295 11 2 2 2 27.04
2855 14 a4 o] o] 31.30
24620 35 3 3 1 34,20
2553 4 a 2 0 35.12
24331 40 4 2 2 38.60
2198 100 3 3 3+ 41.04
2019 75 a4 a4 0 44,86
1.930 5 S 3 1 47 .04
1.904 25 6 0 0O+ 4774
1.722 3 6 2 53.16
1.599 10 S S 1 5758
le 584 3 6 4 0 S58.20
1.487 9 7 3 1+ 62440
1428 5 8 [¢] [¢] 65430
1395 11 4 3 3 67«02
1.385 2 [ 4 44 67458
1.346 25 8 2 2+ 69.82
1319 10 S ) S+ 71.48
1310 2 6 6 2 72.02
1.254 5 7 5 3 75.82
1246 10 8 4 2 7636
1.166 3 8 4 4 82.72
1.148 15 9 3 3+ 84430
lel42 2 10 o] o] 84,82
1120 3 8 6 2+ B6.92
1.104 6 7 7 3+ 88.48
1.099 5 6 6 6 8900
1.060 3 10 4 o] 93.18
1.030 2 11 1 1 G6.84
1009 1 8 8 [¢] 99,48
«998 3 9 7 1+ 10106
«994 6 8 8 2 10160
.979 2 10 6 0 103,72
«969 1 S 7 3 10534
«96S 6 10 6 2 105.88
«952 3 8 8 a4+ 108.06
«94 2 4 11 S 1+ 109.72




Cobalt germanium tantalum,

C016Ge7Ta6

(Continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

d(g) I hk? 20(°)
) = 1.540598A
64594 19 1 1 1 13.42
Se711 5 2 0 o 15.50
40038 4 2 2 0 2199
3.444a 3 3 1 1 25485
3.297 13 2 2 2 27.02
24855 17 4 0 O 31.30
2620 45 3 3 1 34.19
2.554 5 4 2 O 35.11
24331 50 e 2 2 38.59
24198 65 S 1 1 41403
2.198 70 3 3 3 41403
24019 100 4 4 (4] 44486
14631 7 s 3 1 47403
1.904 30 & 0 O 47,74
le904 6 4 4 2 47,74
1722 5 & 2 2 53.15
1599 15 5 5 1 57 «59
1.584 4L 6 4 0 58.20
16487 10 7 3 1 €240
1.487 3 5 5 3 62440
14428 7 8 0 O €5431
1395 16 7 3 3 67.02
1.385 1 8 2 0 67.58
1.385 2 6 4 4 67.58
1.346 13 6 6 O 69.82
1346 20 8 2 2 €9.82
1.319 6 7 S5 1 71.48
1319 9 5 5 5 71.48
1.310 3 6 6 2 72.03
1277 1 8 4 0 74.21
1.254 7 7 5 3 75483
1.246 16 8 4 2 76436
le1€6 4 8 4 & 62473
1.148 20 9 3 3 84430
1.148 2 7T 7 1 84,30
l.148 1 7 5 5 84,30
1o 142 2 10 0 O 84.82
1.120 3 8 6 2 86.91
1120 2 10 2 0 86,91
1.104 6 T 7 3 88.,48
1e104 4 9 S5 1 88.48
1.099 8 6 6 6 89.00
1.060 4 10 4 O 93.17
1.030 4 11 1 1 96 .84
1.009 2 8 8 0 9947
«998 1 11 3 1 101.06
«998 3 O 7 1 101.06
+994 1 10 4 a 101.59
«994 9 8 8 2 101.59
«979 3 10 6 0 103.73

o
d(a) I hk& 20(°)
A = 1.540598A
« 969 2 e 7 3 105434
« Q€S 10 10 6 2 105,88
« G52 2 12 0 O 108.07
«952 3 8 8 & 108.07
«942 € 11 5 1 109.72
«942 1 r 7 7 109.72
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Cobalt hafnium tin, CoszSn

Structure
Cubic, Fm3m (225), Z = 4, a Heusler alloy iso-
structural with AlCusMn, from powder data (x-ray
and neutron) [Ziebeck and Webster, 1974].

Atom positions

8(c) 8 cobalt
4(b) 4 hafnium
4(a) 4 tin

Lattice consgant
a = 6.218 A [Table 1, Ziebeck and Webster, 1974].

Volume °
240.41 a3

Density
(calculated) 11.466 g/cm?
(measured) 11.400 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
co? sn? [Cromer and Mann, 1968]
Hf? [International Tables, 1974]
All factors were corrected for anomalous disper-
sion [Cromer and Liberman, 1970].

Scale factor (integrated intensities)
Y = 1.253 x 10 3

References
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Calculated Pattern (Peak heights)

d(a)

75

I hk& 20(°)

A = 1.540598a
34590 5 1 1 1 24 .78
3.108 25 2 o o 2870
24199 100 2 2 o] 4102
1.87S 1 3 1 1 48052
1795 S 2 2 2 S0.82
1,554 15 4 o o 59.42
1390 S 4 2 (4] 6728
1269 20 4 2 2 748.74
1099 S 4 4 0 88498
1036 5 4 4 2+ 96602
«9832 10 6 2 0 103.16
«9374 1 6 2 2 110.52
«897S 1 4 4 4 118.24
«8623 1 6 4 4] 126.58
« 8309 10 6 4 2 13596

Calculated Pattern (Integrated)
o

d(a) I hk2 20(°)

A = 1,540598A
3590 5 1 1 1 24,78
3109 25 2 0 o0 28,69
2198 100 2 2 (] 41,02
1875 1 3 1 1 48,52
16795 S 2 2 2 50.83
1554 15 4 o o] $59.41
1390 10 4 2 ] 6729
1269 25 4 2 2 74.73
1099 S 4 & o 88.98
1036 S 4 4 2 96.03
1.036 1 6 o [+] 96.03
9832 10 6 2 0 103.16
«9374 S 6 2 2 110.52
«897S S 4 4 4 118.25
«8623 S 6 4 0 12659
«8309 2S 6 4 2 135.96




Cobalt holmium, CozHo

Structure
Cubic, Fd3m (227), 2 = 8, isostructural with
CupMg, from powder data [Harris et al., 1965].

Atom positions [ibid.]
8(a) 8 holmium
16(d) 16 cobalt

Lattice constgnt [ibid.]
a=7.1734 A
(published value, 7.1585 kX)

Volume
369.1 A3

Density
(calculated) 10.177 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
Coo, Ho' [Cromer and Mann, 1968]

Scale factor (integrated intensities)
Yy = 1.07 x 10 3

References

Cromer, D. T. and Mann, J. B.
allogr. A24, 321.

Harris, I. R., Mansey, R. C.,

(1968) . Acta Cryst-

and Raynor, G. V.

(1965). J. Less-Common Metals 9, 270.
Calculated Pattern (Peak heights)
o
a(a) I hk 20(°)
A = 1.540598A
44141 20 1 1 1 21 .44
24536 70 2 2 0 35.36
2162 100 3 1 1 4174
24071 14 2 2 2 43.68
1.7932 1 4 0 O 50.88
1.6456 4 3 3 1 55.82
1.4643 20 4 2 2 63,48
132804 25 S 1 1+ 67 .84
1.2680 16 4 4 O T4 .82
1.2126 3 s 3 1 78.88
1. 1342 7 6 2 0 85 ¢56
1,0940 7 s 3 3 89.52
1.0815 3 6 2 2 90.84
1.0045 1 7T 1 1+ 100.14
«9586 9 6 4 2 106.94
«932329 13 7 3 1+ 111.14
«8967 3 8 0 O 118.42
« 8454 S 8 2 2+ 131.34
«8283 8 7 S 1+ 136.86
«8229 1 6 6 2 138.82
« 7874 2 7 5 3+ 156.08
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Calculated Pattern (Integrated)

°
d(a) I hk& 20(°)
A = 1.540598A
44142 17 1 1 1 21.44
2+E36 70 2 2 0 35.36
2.163 100 3 1 1 41.73
Z.071 1a 2 2 2 43,68
17934 1 4 0 O S0.88
1.6457 4 3 3 1 55.82
1.4643 20 4 2 2 63.48
1. 3805 20 S 1 1 67 .83
13805 7 3 3 3 67.83
1.2681 18 4 4 O 74.81
1.2125% 3 s 3 1 78.88
11342 8 6 2 0 85.55
1.0939 8 s 3 3 89.52
1.0814 3 6 2 2 90,84
10045 1 7 1 1 100,15
1.,0045 1 s 5 1 100,15
«9586 11 6 ¢ 2 106.95
«9339 12 7 3 1 111.14
9339 6 s &§ 3 111.14
«8967 4 8 0 O 118.42
« 8764 1 7 3 3 123.04
«8454 3 6 6 0 131.34
«8454 6 8 2 2 131.34
«8283 13 7 5 1 136.86
.8283 2 s 5 5 136.86
«8228 3 6 6 2 138.83
«8020 1 8 4 O 147,67
« 7874 4 7 5 3 156,09
«7874 2 9 1 1 156.09




Cobalt iron sulfide, Ct':aFeS8

Structure
Cubic, Fm3m (225), 2 = 4, ™ phase, isostruc-
tural with CogSg, from powder data (neutron
and x-ray) [Knop, 1962].

Atom positions [Pearson, 1967]

4 (b) 3.6 cobalt 32(f) 3.6 iron
4 (b) 0.4 iron 24 (e) 8.0 sulfur
32(f) 28.4 cobalt 24(e) 24.0 sulfur

Lattice constang
a = 9.944(2) A o
(published value, a = 9.943(2) A, [Knop, 1962])

Volume
983.3 a3

Density
(calculated) 5.295 g/cm?

Thermal parameters
Isotropic: cobalt, B = 0.5; iron, B = 0.5;
sulfur, B = 0.7

Scattering factors
Coo, Fe’, s0 [International Tables, 1962]

Scale factors (integrated intensities)
Y = 0.319 x 10 3

References
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Calculated Pattern (Peak heights)

°
acm) 1 hkg 200°)
A = 1.540598A
Se 734 35 1 1 1 15.44
4,968 [ 2 o o 17.84
3515 6 2 2 o 25.32
2.998 100 3 1 1 29.78
2870 2% 2 2 2 3l.14
Ze 486 8 a 0] 0 36.10
24281 l1a 3 3 1 39.48
24223 3 a 2 0 40 .54
2030 2 4 2 2 44 .60
1913 35 S 1 1+ 47 .48
1«758 95 4 4 o S51.98
1. 681 S S 3 1 54,56
1657 1 4 4 2+ 55.40
1«572 1 6 2 o S8+68
1516 9 S 3 3 61.06
1.499 S 6 2 2 61,84
1.435 2 4 4 4 64 .92
1.392 3 7 1 1+ 67.18
1le 229 1 6 4 2 70.86
1.2947 13 7 3 1+ 73.02
1e2429 11 8 o] o 76 460
12149 2 7 3 3 78.70
1.1483 7 7 5 1+ 84 .26
1.1406 2 6 6 2 84496
11117 1 8 4 [ 87 672
1.0915 2 7 S 3 89.78
1.0425 S 9 3 1 95.28
1.0148 20 8 4 4 98.76
«9994 2 7 7 1+ 100.84
«9614 6 S 5 1+ 106.50
«9569 2 10 2 2+ 107 .22
« 8966 2 11 1 1+ 118.44
«8789 8 8 8 (4] 122.42
«8688 2 11 3 1+ 124 .90
«84 35S 3 S 7 3+ 131.92
«8404 2 10 6 2 132.86
« 8286 1 8 8 a4+ 136.74
8202 1 11 5 1+ 139,84
«7987 S S 7 5+ 149.34
« 7861 17 12 4 4] 156.96




Cobalt iron sulfide, CogFeSg- (continued)

Calculated Pattern (Integrated)

o
a(a) 1 hk2 200°)
A = 1.540598A

Se741 25 1 1 1 15.42
4.972 S 2 0 o0 17.83
3.516 s 2 2 0 25431
2.598 90 3 1 1 29.77
2.871 20 2 2 2 31.13
2.486 7 4 0 O 36.10
2.281 14 3 3 1 39.47
2.224 3 4 2 0 40.54
2030 2 4 2 2 44460
1.914 30 S 1 1 47 .47
1.914 6 3 3 3 4747
1. 758 100 4 4 0 51.98
1.681 S 5 3 1 54,55
1657 1 4 4 2 £5.39
le572 1 6 2 0 S8.67
1.516 10 5 3 3 61.06
1. 499 ] € 2 2 61.84
1.435 2 4 4 4 64,92
1392 2 7 1 1 67.17
1.329 1 6 & 2 7086
1.2946 8 7 3 1 73.03
1.2946 6 S 5 3 73.03
12430 13 8 0 O 7659
1.2149 2 7 3 3 78.70
11482 7 7 S 1 84,27
1.1482 2 S 5 S 84.27
1.1407 2 6 6 2 84 .96
1.1118 2 8 4 0 87.71
10915 2 7 & 3 89.78
1. 0424 6 9 3 1 95.29
1.0149 30 8 4 & S8e75
+S994 1 7 7 1 100.84
«9613 1 7 7 3 106451
«9613 6 9 S 1 106.51
« 9569 2 10 2 2 107.23
«8966 2 11 1 1 118+.43
«8966 2 7T 7 5 118.43
+ 8789 13 8 8 0 122.42
. 8688 2 11 3 1 124.90
«8688 1 9 7 1 124.90
« 8434 4 s 7 3 131.93
« 8434 1 11 3 3 131.93
« 8404 3 10 6 2 132.86
«8287 1 8 8 & 136.73
+ 8202 2 11 S 1 139.83
«8202 1 7T 7 7 139.83
« 7987 8 e 7 S 149.34
7987 S 11T 5 3 149. 34
« 7861 S0 12 4 0 156.96
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Cobalt iron vanadium, Co

Structure
Tetragonal, P4,/mmm{136), 2z = 1, o-phase, iso-
structural with o0-(Cr,Fe), from powder data
[stliwe, 1959]. Much work has been done on the
o-phase structure which has multiple atoms in 5

sites, called A through E [Bergman and Shoemaker,

1954]. The ordering arrangement of the atoms is
dependent on a complex combination of electronic
and size factors [Spooner, 1968].

Atom positions
The positions used were those for o-(Cr,Fe)
[Spooner and Wilson, 1964]. Site occupancy
shared by multiple atoms was assumed to be
random and in the following proportions:
Site A: 2(a) 0.49 cobalt and 1.51 iron
Site B: 4(f) 4.0 wvanadium
Site C: 8(i) 7.0 wvanadium, 0.24 cobalt, and
0.76 iron
Site D: 8(i) 1.95 cobalt and 6.05 iron
Site E: 8(j) 1.66 cobalt, 5.16 iron, and
1.18 vanadium

Lattice consgants [Stliwe, 1959]
a = 8.884 A
c 4.600

Volume
363.1 a3

Density
(calculated) 7.45 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
Coo, Fe", V0 [Cromer and Mann, 1968].

Scale factor (integrated intensities)
Y = 0.136 x 103
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F

4.35813.47Y12.18

Calculated Pattern (Peak heights)

d(a)

I hk 20(°)
A = 1.540598A

4,08S 8 1 [o] 1 2174
3711 2 1 1 1 2396
2398 4 3 1 1 37 .48
Z.300 20 o O 2 39.14
2154 100 a 1 0o 41.90
Z.094a 40 3 3 0] 43.16
2.042 35 2 o) 2 44032
1.990 70 2 1 2 45,54
1951 95 4 1 1 46.50
1.906 S0 3 3 1 47.68
1.855 13 2 e 2 49.06
1.780 15 3 1 2 5130
l«681 4 3 2 2 S4.54
1.658 4 4 3 1 55.38
1«€30 4 S 1 1 S6e.42
1598 1 4 (o] 2 57 .64
1553 1 5 2 1 S9.48
1406 2 4 3 2 66,44
1389 2 S 1 2 67 .38
le 3241 4 S 2 2 70.14
1.2703 12 5 3 2 74.66
1.25€S 5 S 5 (o) 75.62
12492 l1q 4 1 3 76.14
12459 11 € ] 2 76.38
1.2371 8 3 3 3 77602
12331 6 1 2 7732
1.2203 11 7 2 o0 78.28
1.2120 6 5 5 1 78.92
le 1989 4 6 2 2 79496
1.1880 4 S 4 2 80. 84
11796 7 7 2 1 B1 .54
1.1609 1 4 3 3 83.14
11501 7 [0} fe] 4 84.10
10774 7 8 2 0 91.28
10490 3 8 2 1 94.50
10470 4 6 6 0 94.74
1.0210 2 6 6 1 97.96
1.0145 S 4 1 4 S8. 80
1.0081 4 3 3 4 99.66
10000 3 8 o] 2 100.76
9939 7 7 4 2 101.62
«9757 2 8 2 2 104.28
«S719 3 5 S 3 104 .86
9548 3 7 2 3 107.56
9431 1 7 6 1+ 109.52
«8887 2 7 6 2+ 120.16
«8816 2 8 2 3 121.80
«8674 2 9 3 2 125,26
«8647 2 6 6 3 125.96
«8483 3 5 5 o 130.48




Cobalt iron vanadium, Co

F

4.35€13.47%12.18

- (continued)

Calculated Pattern (Peak heights)

Calculated Pattern (Integrated)

d(;) b hk& 20(°)
A = 1.540598A
«8461 S 4 1 § 131.12
«8423 2 3 3 s 132.28
«8398 3 9 & 2 133.04
«83€9 7 7T 2 a 133.96
«8337 1 8 4 3 135,02
«8288 2 8 6 2+ 136.70
«82€2 2 10 1 2 137.98
«8214 2 9 [ 0 139,38
Calculated Pattern (Integrated)
am 1 hk2 20(°)
A = 1.540598A
4085 7 1 0 1 2174
Ze711 2 1 1 1 23.96
2+ 398 4 3 1 1 37.48
2.300 20 0o o 2 39.13
24160 2 1 1 2 41,79
2+15€ 100 a 1 0 41.89
2.094 45 3 3 0 43.17
2.042 35 2 0 2 44,31
1.991 75 2 1 2 45,53
1.987 1 4 2 0 45.63
1.951 100 4 1 1 46.50
1.906 50 3 3 1 47.68
1.856 13 2 2 2 49,05
1.780 15 3 1 2 51.29
1.681 4 3 2 2 54,53
1.658 4 4 3 1 55.38
1.629 L) S 1 1 56.43
1.598 1 4 0 2 57«65
1. €53 1 s 2 1 £9.47
1.406 2 4 3 2 66.43
1. 289 2 s 1 2 67 .37
1.344 1 6 2 1 69497
1341 4 S 2 2 70.14
1e2702 14 s 3 2 74.66
1.2565 S 5 S 0 75.62
1.2493 16 4 1 3 76413
1.2450 8 6 0 2 76.44
1.2371 9 3 3 3 77.02
12330 6 6 1 2 77.33
1.2235 1 7 0 1 78. 04
12204 12 7 2 0 78.28
1.2121 ’ 5 5 1 78.92
1.1988 4 6 2 2 79.96
11901 1 6 4 1 80.67
1.1881 4 S &4 2 80.84
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)
d(A) I hk& 20(°)
A = 1.540598A
1.1796 L] 7 2 1 81 .54
1.1609 1 4 3 3 83.14
1«1511 1 S 1 3 84.01
1.1500 7 o o 4 84,11
le1477 1 6 3 2 84,31
1.0780 1 7 2 2 91.21
10774 8 8 2 0 91.28
1.0490 4 8 2 1 94,50
10470 3 6 6 0 94,73
1.0209 3 6 6 1 97.96
1.0146 11 4 1 4 98480
1. 0080 S 3 3 a4 99.67
1.0001 4 8 o 2 100.75
«5938 8 7 4 2 10163
«9757 2 8 2 2 104.28
«9719 3 S 5 3 104.86
«S709 1 8 L3 1 105.00
9549 4 7 2 3 107.55
«8888 1 9 2 2 120415
«8888 1 7 6 2 120.15
«8815 3 8 2 3 121.81
+8674 3 S 3 2 125.27
«8647 2 6 6 3 125496
« 8483 4 S S 4 130.47
+8461 7 4 1 S 131.12
8423 4 3 3 S 132.28
+8398 S 9 &4 2 133.05
«8369 11 7 2 4 133.96
+83€8 1 0 3 1 134.01
«8337 1 8 4 3 135.03
8288 4 8 & 2 136.70
«8288 1 (o) [¢] 2 136.70
«8282 4 10 1 2 137.97
«8214 4 9 [} 4] 139.38




Cobalt manganese silicide, C02MnSi

Structure
Cubic, Fm3m (225), Z =4, a Heusler alloy,
isostructural with AlCusMn, from powder data
[Gladyshevs'kii et al., 1962].

Atom positions
8(c) 8 cobalt
4 (b) 4 manganese
4 (a) 4 silicon

Lattice consgant
a = 5.670 A [Gladyshevs'kii et al., 1962]

Volume
182.3 a3

Density
(calculated)} 7.320 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
co?, Mn0, si® [cromer and Mann, 1968]

Scale factor (ingegrated intensities)
Y = 0.599 x 1073

References

Cromer, D.T. and Mann, J.B. (1968). Acta Crystal-~
logr. A24, 321.

Gladyshevs'kii, E.I., Kripyakevich, P.I., Teslyuk,
M.Yu., Zarechnyuk, O. S. and Kuz'ma, Yu.B.
(1962). Sov. Phys. Crystallogr. 6, 207.
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Calculated Pattern (Peak Heights)

o
d(a) I hk& 20(°)y
A = 1.540598A
3274 S 1 1 1 27 e22
2834 S 2 0 o 3154
24004 100 2 2 o 45.20
1710 1 3 1 1 5356
1636 1 2 2 2 56.16
1417 10 4 0 O© 65.84
1.268 1 4 2 0 74082
1157 20 4 2 2 83.44
1002 5 4 4 O 100.44
« 8965 10 6 2 o0 118046
8184 1 4 4 & 140452
Calculated Pattern (Integrated)
o
a(a) I hk2 20(°)
A = 1.540598A
36274 S 1 1 1 2722
2835 ) 2 0 o 31.53
2005 100 2 2 0 45420
1.710 1 3 1 1 53.56
1637 1 2 2 2 56«15
1.418 15 4 O o 6583
1.268 1 4 2 [+] T4.83
1157 20 4 2 2 83.45
1«002 S 4 4 (] 100.44
«8965 10 6 2 o] 118+ 46
«8184 S 4 A 4 140.52




Cobalt molybdenum, Co3Mo

Structure
Hexagonal, P63/mmc (194), Z = 2,
with Ni3Sn. The structure was
Alte da Veiga [1965].

isostructural
determined by

Atom positions
6(h) 6 cobalt
2(c) 2 molybdenum

Lattice constants
a = 5.125 A
c = 4.113
{published values: a = 5.1245 [+.0015] and
c = 4.,1125 [*.0020]) [Alte da Veiga, 1965].

c/a = 0.8025

Volume
93.56 A3

Density
(calculated) 9.682 g/cm’

Thermal parameters
Isotropic: overall B = 1.0

Scat§$ring+factors
Co“ , Mo [Forsyth and Wells, 1959]; corrected
for dispersion using Af' values from Dauben and
Templeton [1955].

Scale factors (integrated intensities)
Y = 0.468 x 10 3
I/Ic (calculated) = 7.6

References

Alte da Veiga, L.H. (1965). Acta Crystallogr. 18,
857.

Dauben, C. H., and Templeton, D. H.
Crystallogr. 8, 84l.

(1955). Acta

Forsyth, J.B. and Wells, M. (1959). Acta Crystal-
logr. 12, 412.
Calculated Pattern (Peak heights)
o
d(a) I hk& 20(°)
A = 1.540598A
4,436 3 1 0 o 20400
36016 12 1 0 1 2960
24562 4 1 1 0 3500
2219 27 2 0 o 40.62
2056 27 0O o 2 44,00
1.953 100 2 0 1 46.46
1677 1 2 1 0 54,68
1604 2 1 1 2 57«40
1553 2 2 1 1 59446
1.508 11 2 0 2 61.42
1310 1 1 o 3 72.04
1300 1 2 1 2 72.68
1.281 11 2 2 0 73.92
1179 1 3 1 1 8156
le166 11 2 0 3 82.66
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d(g) I hk® 20(°)
A = 1.540598A
1.109 1 4 0 O 87.94
1.087 11 2 2 2 9020
1.071 7 4 0 1 91.96
1.028 1 0O 0 a 97.04
«988 1 3 2 1 102.40
«976 2 4 0 2 104.16
«933 2 2 0 & 111.30
«876 1 a 1 2+ 12306
«863 4 4 0 3 126452
- 8388 1 4 2 O 133.38
«8218 7 a 2 1 139.20
«8174 1 3 2 3 140.90
«8019 ) 2 2 & 147.70
Calculated Pattern (Integrated)
o
da(a) 1 hk& 20(°)
A = 1.540598A"
4.438 3 1 0 o0 19.99
3.017 11 1 [0} 1 2959
24563 4 1 1 0 34099
24219 2€ 2 0 o 40462
24056 27 o o 2 44,00
1.953 100 2 0 1 45,46
1678 1 2 1 o0 54.67
1604 2 1 1 2 57«41
1553 2 2 1 1 S9+446
1508 12 2 0 2 6142
1310 1 1 0 3 72404
1.300 1 2 1 2 7268
1.281 12 2 2 0 73.91
1201 1 3 0 2 7979
1.179 1 3 1 1 8156
1.166 12 2 0 3 82466
l1e119 2 4 0 o 8793
1.087 12 2 2 2 90«20
1.071 9 4 0 1 9195
1.028 2 o 0o & 97.03
«988 1 3 2 1 102.40
977 2 4 0 2 104.15
«933 2 2 0 & 111.31
«916 1 3 1 3 113449
«876 1 4 1 2 123.07
«863 6 4 0 3 12653
«83€&8 2 4 2 0 133.38
«8219 15 4 2 1 139419
8174 1 3 2 3 140489
«8019 12 2 2 a 16771




Cobalt phosphide, CoP

Structure
Orthorhombic, Pnma (62), Z = 4, isostructural
with MnP. The structure was refined by Rund-
gvist [1962].

Atom positions
All atoms were located in positions 4(c).

Lattice constants

a = 5.077 A
b = 3.281
c = 5.587

[Rundgvist, 1962].

CD cell: a = 5.077, b = 5.587, ¢ = 3.281, space
group Pnam, a/b = 0.9087, c/b = 0.5873.

Volume
93.07 A3

Density
(calculated) 6.417 g/cm?

Thermal parameters
Isotropic: overall B = 0.29

Scattering factors
Coo, pl [International Tables, 1962]. The
cobalt factors were corrected for dispersion
[Dauben and Templeton, 1955].

Scale factors (igtegrated intensities)
Y = 0.158 x 10 3
I/IC (calculated) = 2.28

References

Dauben, C. H. and Templeton, D. H. (1955). Acta
Crystallogr. 8, B84l.

International Tables for X-ray Crystallography,
IIT (1962). (The Kynoch Press, Birmingham, Eng.)
pp. 202, 210.

Rundgvist, S. (1962). Acta Chem. Scand. 16, 287.

Calculated Pattern (Peak heights)
o
d(a) I hk? 20(°)
A = 1.540598A
3757 7 1 0 1 23.66
24829 68 o 1 1 31.60
24793 20 o 0 2 32402
24538 18 2 0 O 35.34
2472 a1 1 1 1 36632
24647 20 T o0 2 36470
24311 2 2 0 1 38.94
2008 7 2 1 O 4512
1962 S1 1 1 2 45026
1.889 100 2 1 1 48412
1879 46 2 0 2 484,40
1.748 19 1 0o 3 52.28
1640 26 0 2 0 $6.02
1.631 L3 2 1 2 56438
1620 38 c 1 3+ 56.80
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o
d(a) I hk& 20(°)
= 1.540598A
le502 3 2 0 3 6le72
1.452 1 3 1 1 64.06
1415 3 o 2 2 65.98
1.378 3 2 2 0 6798
1363 S 1 2 2 68484
1347 2 1 0 a 69.78
1.338 1 2 2 1 70.32
1269 4 4 0 O 74.74
1253 ) 3 0 3 7590
1.246 9 1 1 4 7638
1.236 14 2 2 2 T7.12
1.224 2 2 0 a 78,02
1.196 8 1 2 3 B80e16
1.184 2 4 1 ¢ 81.20
1158 9 ¢ 1 1 83.40
1155 8 4 0 2 83.64
1.153 9 3 2 1 83.88
1.108 2 2 2 3 88e12
1.091 6 1 0 s 8%.80
1.073 2 o 3 1 9la.72
1.050 2 1 3 1 94438
1049 2 4 0 3 94.52
1.041 2 1 2 & 95.46
1.036 2 1 1 5 96a.12
1023 15 3 1 a 9764
1.004 4 4a 2 0 100.22
«999 6 1 3 2+ 100.96
«996 6 3 2 3 101.38
«989 9 2 3 1 102.38
981 2 2 2 a 103.50
«945 4 4 2 2 10%.24
«943 S o 3 3 109.54
«932 1 3 0 S 111.40
916 7 s 1 2 114,42
«909 8 1 2 S 11594
«892 2 s 0 3 119.54
«884 3 4 2 3 12132
882 S 1 1 6 121.66
« 874 2 2 0 6 123.56
«8490 3 1 3 & 13C.28
«8462 3 6 ¢ o 131.10
«8447 1 2 1 & 131.54
«828S% 1 4 3 © 136.78
«8202 4 0o &4 0 139.82
«8195 S 4 3 1+ 140.08
«8107 4 6 1 1+ 143.68
«8098 2 6 0 2+ 144,04
« 7967 1 S 1 & 15040
« 7943 1 4 3 2 151.74
«7917 4 3 1+ 6 153.28




Cobalt phosphide, CoP - (Continued)

Calculated Pattern (Integrated) Calculated Pattern (Integrated)
° °
d(a) I hk% 200°) da(a) I hkg 20(°)
A = 1.540598a A = 1.540598A

3,757 6 1 o 1 23466 «588 1 4 2 1 102445
2829 62 o 1 1 3160 «981 2 2 2 4 103.50
2794 17 0o 0 2 32.01 «945 3 4 2 2 109.25
24539 17 2 0 0 35433 «943 6 o 3 3 10953
2.471 38 1 1 1 36.32 932 1 3 0 S 11140
24447 18 1 0o 2 36469 916 10 5 1 2 114,41
2311 2 2 0 1 38.94 «909 11 1 2 5 115.94
2.008 7 2 1 0 45.12 «891 3 S 0 3 11955
1962 52 P 1 2 86024 <884 3 4 2 3 121.32
1.889 100 2 1 1 48.12 « 882 7 1 1 6 121466
1.879 38 2 0 2 48e41 «874 3 2 0 6 123.56
1748 20 1 o 3 52428 «8490 S 1 3 & 130.28
1640 28 o 2 o 56601 «84862 4 6 0 O 131.10
1.630 2 2 1 2 5639 «8447 2 2 1 6 131.53
1.620 12 3 0 1 5680 «8285 2 4 3 o 136.79
1620 28 o 1 3 56480 8202 7 o 4 0 139.80
1.502 2 2 0 3 61«73 «8196 8 4 3 1 140,07
1.452 2 3 1 1 64 .06 «8194 2 6 1 0 140.15
1415 3 0o 2 2 65099 «8107 6 6 1 1 143.68
1.378 L 2 2 (4] 67.98 «8107 3 3 2 S 143,68
1363 S 1 2 2 68084 « 8098 2 6 0 2 144,05
1347 3 1 0 a 69.78 e 7967 2 s 1 4 150.40
1.338 1 2 2 1 7031 7943 2 4 3 2 15175
1.269 5 4 0 O T4.73 7917 11 3 1 6 153.28
1.252 5 3 0 3 7591 « 7885 2 1 o 7 155436
1.246 9 1 1 4 76438 7870 2 o & 2 156.33
1.238 1 a 0 1 76498 7862 1 6 1 2 15689
1¢236 1€ 2 2 2 7713 «7833 13 S 2 3 159,09
1.224 2 2 0 & 78402

lel196 9 1 2 3 80416

1184 2 4 1 (4] Blel9

1.158 10 4 1 1 83.329

le156 4 4 0 2 83.61

1153 8 3 2 1 8388

1108 2 2 2 3 88e.12

1.091 7 1 0 S5 89480

1090 1 a4 1 2 83.94

1.073 2 o 3 1 9173

1058 1 0o 1 S 93.48

1050 2 1 3 1 94,37

1049 H 4 0 3 94,52

1041 2 1 2 4 9547

1036 2 1 1 S 96013

1.023 18 3 1 4 97«64

1«004 1 2 3 o0 100.16

1004 S 4 2 0 100.23

«999 3 4 1 3 100.90

999 S 1 3 2 10097

995 S 3 2 3 10139

«989 11 2 3 1 102,38
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Cobalt phosphide, CoP3

Structure
Cubic, Im3 (204), 2 = 8, isostructural with
CoAsj, from powder data [Rundgvist and Ersson,
1968]. Munson and Kasper [1968] reported a high
pressure phase deficient in cobalt, with a simi-
lar cell.

Atom positions [Rundgvist and Ersson, 1968]
8(c) 8 cobalt
24(g) 24 phosphorus

Lattice constgnt
a= 7.7078 A o
(published value, 7.7073 A [Rundqvist and Ersson,
1968]}.

Volume |
457.92 a3

Density
{calculated) 4.404 g/cm3

Thermal parameters
Isotropic [Rundgvist and Ersson, 1968].

Scattering factors
Coo, p? {Cromer and Mann, 1968]

Scale factor (integrated intensities)
Y = 0.196 x 10 3

References

Cromer, D. T. and Mann, J. B. (1968). Acta Cryst-
allogr. A24, 321.

Munson, R. A. and Kasper, J. S.(1968). Inorg. Chem.
7, 390.

Rundqvist, S. and Ersson, N. (1968). Ark. Kemi 30,
103.
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Calculated Pattern (Peak heights)

°
d(Aa) I hk2 20(°)
A = 1.540598A
€e447 25 1 1 o 16,26
3.8538 100 2 0 [+] 23.06
2.1467 15 2 1 1 28 .34
247250 65 2 2 0 32.84
24365 100 4] 1 3 36.86
Ze2245 30 2 2 2 40.£52
240598 2% 1 2 3 43,92
1.5271 8 4 o o 47.12
1.8166 6 3 3 O+ 50.18
1.7233 90 4 2 0+ §3.10
1.6435 6 3 3 2 5590
1. £73S 50 4 2 2 58.62
1.5115 25 4 3 1+ 61.28
1.3624 2 4 4q 0 68,86
13220 7 4 3 3+ 71.28
12847 2 4 4 2 73.68
1.2188 13 o 2 6+ 78.40
1.1862 1 1 4 S+ 8074
1.1620 11 6 2 2 83.04
1¢1365 7 1 3 6 85.34
11125 10 4 4 4 87.64
10901 2 3 4 5+ 89.92
1. 0689 11 6 4 o+ 92.22
1.0488 3 6 3 3+ 94,52
1.0299 s 2 4 6+ 96,.82
1.0121 6 7 3 0 99.12
«9789 L3 2 3 T+ 103.80
e 963S 4 8 0 O 106.16
9488 1 1 4 7+ 10856
9347 11 & & a+ 111.00
«G213 1 3 5 6+ 113.46
«9084 12 6 6 o+ 115.98
« 8960 11 7 &4 3+ 118.56
8842 3 6 6 2 121.20
«8618 1 8 & O+ 12672
«8512 2 0 1 9+ 129.64
«8410 7 2 4 8+ 132.68
« 8311 1 7 6 14+ 135.88
«B8216 1 6 6 & 139.28
8125 1 4 S 7+ 142,92
« 7950 6 3 6 7+ 15136
« 7867 4 8 4 4 156.58




Cobalt phosphide, CoP, - (continued)

Calculated Pattern (Integrated) Calculated Pattern (Integrated)
o
d(g) I hk2 20(°) a(a) I hk 20(°)
A = 1.540598A A = 1.540598A
€.450 20 1 1 o 16 .25 .5086 s 8 2 2 115.99
3.8539 100 2 0 0 23.06 «8960 1 0o 5 7 118.56
2.1467 16 2 1 1 28.34 8960 1 ? 5 o 118.56
z.7281 70 2 2 o 32.84 «8960 2 1 3 8 118.56
2.4374 18 3 1 o 36.85 + 8960 11 7 &4 3 118456
Z.4374 95 o 1 3 36,85 «8960 1 3 a 7 118.:$
Z2.2251 35 2 2 2 40,51 «8841 5 6 &6 2 121-7
2.0600 25 1 2 3 43.92 .8618 2 8 a o0 122. 3
1.9270 10 & Q0 0 a7.13 «8512 2 o 1 9 12 -6:
1.8167 5 3 3 0 50617 <8410 8 8 4 2 132, ¢
1.8167 2 a 1 1 50,17 .8410 8 2 4 8 132.68
1.7235 60 4 2 o 53,09 «8312 1 7 6 1 135.88
1.7235 50 o 2 & 53,09 .8312 1 1 2 o9 135.33
1.6433 7 3 3 2 55,91 +8217 3 € 6 4 139.2
1.5733 60 4 2 2 58,63 -8125 1 7 5 &4 142.92
8125 2 6 5 7 142.92

1.5116 25 4 3 1 61,27 d

145116 2 s 1 o 61.27 «7950 2 9 3 2 151.36
1.5116 2 0 1 5 61.27 « 7850 16 3 6 7 151,36
1.5116 s 1 3 a 61.27 «7867 12 8 & & 156.58
1.3626 3 4 4 O 68,485

13219 2 S 3 o 71.29

1.3219 S 4 3 3 71.29

1.3219 3 o] 3 5 71.29

1.2846 3 4a 4 2 T73.69

1.2187 8 6 2 0 78.40

1.2187 S 0 2 6 784,40

1.1893 1 1 4 S 80.73

1.1620 15 6 2 2 83.04

11365 1 6 3 1 85435

1.13€S5 8 1 3 6 85435

1.1128 13 4 4 a4 87.64

1.0900 1 S 4 3 89,93

1.0900 1 0 1 7 89.93
1.05900 1 3 4 5 89 .93

10689 8 6 4 0 9222

1.0689 7 0O &4 6 92.22

1.0489 2 & 3 3 94.51

10489 1 1 2 7 Q4,51

1.0300 2 6 4 2 96.81

1.0300 4 2 4 6 96.81

1.0121 8 7 3 o0 99.12

1.0121 1 o 3 7 99.12

«G789 4 2 3 T 103.80

«9635 6 8 0 o 106.16

«9488 1 1 a 7 108.56

«9347 2 8 2 O 111.00

«9347 4 0 2 8 111.00

«9347 10 6 4 4 111.00

«9213 2 3 S5 6 113.47

«9084 14 & 6 O 115.59
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Cobalt plutonium, CoPu2

Structure -
Hexagonal, P62m (189), Z = 3, cobalt-rich end
member, isostructural with FesP, from powder

data [Ellinger, 1961].

Atom positions
The positions were assigned by comparisons of
cell edge and atomic radii ratios; the positions

for NigSipP [Rundgvist and Jellinek, 1959] were
preferred to those for FejP, for this cobalt-
rich end member.
3(f) 3 pluto ium 2(c) 2 cobalt
3(qg) 3 plutonium 1(b) 1 cobalt
Lattice consfants [Ellinger, 1961]
a="7.763 A
c = 3.648
Volume
190.4 a3
Density

(calculated) 14.21 g/cm3

Thermal parameters
Isotropic: plutonium, B = 0.4
cobalt, B = 0.52,the value for nickel,
used by Rundgvist and Jellinek [1959].

Scattering factors

Coo, Pu®’ [International Tables, 1962], corrected
for anomalous dispersion [Dauben and Templeton,
1955].

Scale factor (integrated intensities)

Y = 0.707 x 10

References
Dauben, C. H. and Templeton, D. H.

Crystallogr. 8, 241.
Ellinger, F. H. (1961).

(1955). Acta

The Metal Plutonium.

World Metallurgical Cong?ggé, 1957 (Univ. of
Chicago Press, Chicago) p. 288.

International Tables for X-ray Crystallography,
IIT (1962). (The Kynoch Press, Birmingham,
England) pp. 204, 212.

Rundgvist, S. and Jellinek, F. (1959). Acta Chem.

Scand. 13, 425.

Calculated Pattern (Peak heights)

o

a(a) I hkk& 20(°)
A = 1,540598A

672 7 1 0] o 13.16
2.880 16 1 1 (o] 22.90
2,361 1 2 [o] (o] 26450
2207 9 1 Q 1 27 .80
26657 100 1 1 1 33.70
2¢541 60 2 1 (o] 35.30
Ze Q72 40 2 [0 1 3632
24240 20 3 [o) (o) 40.22
2085 15 2 1 1 43,36
1940 3 2 2 0] 46.78
1910 1 3 [¢) 1 47«58
1.865 6 3 1 (4] 48,80
1,824 12 o (o} 2 49.96
1.713 2 2 2 1 S3.44
l1¢681 3 4 0 0 54,56
1660 15 3 1 S55.28
1.651 3 1 1 2 55.62
1.5642 4 3 2 [¢] 59.92
14526 8 4 fo] 1 €60.62
1. 482 17 2 1 2 62.64
1.467 2 4 1 o] 63.34
1. 420 16 3 2 1 €65.68
1e415 10 3 0 2 65.98
1361 5 4 1 1 68.94
1345 4 5] o] (¢} 69 .90
1.329 2 2 2 2 70.84
1304 3 3 1 2 T72.462
1. 294 2 3 3 o 73.08
1.271 4 4 2 o 74684
1262 2 S o 1 75«26
1.236 2 4 o} 2 77.10
1219 1 3 3 1 78436
1. 207 2 S 1 o] 79.28
1200 4 4 2 1 79,88
1178 3 3 2 2 81.70
1160 S 1 1 3 83.18
1le.146 2 S 1 1 84 .44
1143 4 2 (o] 3¢+ 84.70
1.097 1 2 1 3 89,22
1.082 4 5 [¢] 2 90.76
1076 1 S 2 ¢} 91 .38
1.058 1 4 3 1 93.48
1.05S 3 3 3 2 93.76
1042 4 4 2 2 95,28
1.032 3 ) 2 1 96450
1.025 1 6 1 0 97.42
1,018 3 3 1 3 o8.28
1. 007 3 S 1 2 99482

«987 8 6 1 1 102. €0

«985 S 4 0 3 102.96

87




Cobalt plutonium, CoPu, - (continued)

Calculated Pattern (Peak heights)

Calculated Pattern (Integrated)

-]
A o a; I hk& DEELIE
a(a) 1 hikd A = 1?2202993 ) A = 1.540598A
P
1.236 2 a 0 2 77.10
1.219 1 3 3 1 78.35
«870 1 a 4 o 105.08 1.207 3 5 1 o0 79.28
+960 2 5 3 0 106,66 1.200 a a 2 1 79.88
«95S S 3 2 3 107.54 1.178 a4 3 2 2 81.70
.945 1 4 3 2 109.16
.938 4 a a4 1 110.46 1.160 6 1 1 3 83.18
1.146 2 5 1 1 84.a8
.936 2 4 1 3 110.74 1.143 3 2 o 3 84.70
929 1 s 3 1 112,08 1.143 1 a 1 2 84.73
.927 2 s 2 2 112,38 10105 1 a 3 o 88.37
912 1 0o 0 & 115.26
«903 1 6 2 1 117.04 1. 097 2 2 1 3 89.22
1. 082 5 s 0 2 90.75
.902 1 s 0 3 117.32 1.077 2 5 2 0 91.37
.894 2 6 1 2 119,06 1.058 1 4 3 1 93.48
.891 1 7 o 119.76 1.055 3 3 3 2 93.76
1043 ) 4 2 2 95.27
1.033 4 5 2 1 96.50
1.025 2 6 1 0 97.41
.27
Calculated Pattern (Integrated) l}:g;: : 2 ll 2 22. 8z
° °
a(n) 1 hkf \ o 1?220)598;‘ .987 10 6 1 1 102.60
«98S 3 4 0 3 102.87
«970 1 4 a4 o 105.09
«960 2 5 3 o0 106465
672 6 1t o o 13.16 «955 6 3 2 3 107.54
2.882 15 1 1 o 22.89
2.361 1 2 0 o 26.49 945 1 a 3 2 109.16
3.206 9 1 0 1 27480 .938 5 a a 110.45
2.658 100 1 1 1 33.69 .936 2 4 1 3 110.73
«929 1 5 3 1 112.07
2.541 60 2 1 o 35,29 927 3 s 2 2 112.38
2.472 ao 2 0 1 36431
Ze241 25 3 0 o 40.21 912 2 o o & 115426
2.085 16 2 1 1 43436 «9073 2 6 2 1 117.03
1.941 3 2 2 o 46,77 .902 1 5 0 3 117.32
.894 3 6 1 2 119.06
1.90% 1 3 0 1 47.58 .890 1 7 1 o 119.77
1.865 7 3 1 0 48,80
1.824 14 o o 2 49,96
1.713 3 2 2 1 53.43
1.681 3 4 0 o s4.56
1.660 17 3 1 1 55,28
1.651 3 1 1 2 55,63
1.542 5 3 2 0 59.92
1.527 10 a 0 1 60.61
1.482 20 2 1 2 62,64
1.467 1 a 1 o 63.34
1e421 19 2 2 1 65.67
1.415 9 3 0 2 65.98
1.361 6 a 1 1 68.93
14345 5 s o0 o 69.90
1.329 2 2 2 2 70.84
1.304 4 3 1 2 72442
1.294 2 3 3 o 73.08
1.271 5 4 2 o0 74.64
1.262 2 s 0 1 75.26
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Cobalt plutonium, (ZoPu6

Structure Calculated Pattern (Peak heights)
Tetragonal, I4/mcm (140), 2 = 4, isostructural >
with MnUg, from powder data [Ellinger, 1961]. da(a) I hkg 20(°)
A = 1.540598a
Atom positions
The positions and distributions of MnU, were
used [Baenziger et al., 1950]
7.41 4 1 1 O 11.94
Lattice constants 3.70 1 2 2 o0 24.02
[Poole et a}., 1961, Table 6.1] 3.52 2 2 1 1 25.28
a = 10.476 A 3.31 2 3 1 O 2690
c = 5.340 24670 30 0o o 2 33.54
o
(published values: a = 10.475, c = 5.340 A) 2.618 s a o ° 34.22
Volume | 24552 100 3 2 1 35.14
586.1 A3 Z2e512 4 1 1 2 35.72
2.469 2 3 3 o 36,36
Density Z2.378 1 2 (o} 2 37.80
(calculated) 17.12 g/cm3
2342 6 4 2 [¢] 38.40
Thermal parameters ;' f:: : ; 12 ‘2 23'::
Isotropic: cobalt, B = 1.0; plutonium, B = 0.75 2.079 N - 2 43.50
3catterin8 factors 2+055 12 s 1 0 44404
Co”, Pu  [International Tables, 1962]
1.951 2 4 3 1 46.52
Scale factors (integrated intensities) 1.870 S 4 0 2 48.66
Y = 2.67 x 10'3 1.761 2 4 2 2 51.88
l1e746 1) 6 O 0 5236
References 1.639 6 6 1 1 S6.06
Baenziger, N. C., Rundle, R. E., Snow, A. I., and
Wilson, A. S. (1950). Acta Crystallogr. 3, 34. 1.628 7 S 1 2 56.48
Ellinger, F. H. (1961). The Metal Plutonium. 1.518 17 3 2 3 61.00
World Metallurgical Conference, 1957, (Univ. of 1.481 6 S 5 0 62.66
Chicago Press, Chicago) p. 288 1,461 7 6 0 2 63.62
International Tables for X-ray Crystallography 1.458 5 a 1 3 63.80
IIT (1962). (The Kynoch Press, Birmingham,
England). pp. 204, 212. 1.389 4 7 2 1 67 .34
Poole, D.M., Bale, M. G., Mardon, P. G., Marples, 1.335 3 o o0 4 70.48
J. A. C., and Nichols, J. C. (1961). Plutonium 1.295 9 S 5 2 7298
1960. 1International Conference on Plutonium 1.238 2 6 1 3 76.98
Metallurgy, (2nd) Cleaver Hume Press, London). 1.235 2 & 6 o] 7720
p. 276.
1.195 11 8 3 1 80,28
1160 1 q 2 a 83.24
1.119 4 5 1 4+ 86.98
1.111 1 7 & 1+ 87.76
1. 061 2 () o] 4 93.16
1.048 2 10 o 0 94,66
1.021 1 9 3 2 98.02
1.010 7 8 3 3 S3e44
1002 4 3 2 1) 100.42
«992 3 s S 4 101.92
9785 3 10 [¢] 2 104,34
.« 969 3 8 7 1 105.28
«G58 1 7 6 3+ 107.08
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Cobalt plutonium, CoPu - (continued)

Calculated Pattern (Integrated)

d(a) I hk2 20
A = 1.540598A

Tet1l 3 1 1 ] 11.94
2.70 1 2 2 0 24.01
2.52 2 2 1 1 25.27
221 2 3 1 0o 26489
2.670 25 o 0 2 33.54
2619 4 4 0 0 34.21
Z2e¢552 100 3 2 1 35.13
2e512 2 1 1 2 35.72
2e¢469 2 3 3 o 36+ 35
2379 1 2 0 2 37.79
2343 6 4 2 0 38440
20294 () 4 1 1 39. 24
24166 2 2 2 2 41.67
2. 079 4 3 1 2 43,50
2055 13 s 1 o] 44,00
1950 2 4 3 1 46.52
1.870 S a 0 2 484 €6
1761 2 4 2 2 S51.88
1.746€ 6 6 0 0 52436
1.639 6 6 1 1 S6. 06
1.628 8 S 1 2 56.47
1.522 1 4 4 2 60.82
1.€18 19 3 2 3 61,00
1.482 7 S S5 © 62.€6
1461 8 6 0 2 6362
1.458 1 4 1 3 63.79
1.389 ) 7T 2 1 6734
1.33S 3 o o0 & 70«48
1. 295 10 S 5 2 72497
1.238 2 6 1 3 76.98
1.23S 1 6 6 0 77.21
1195 13 8 3 1 80.27
1.160 1 4 2 4 83.23
le121 1 6 6 2 86 .85
1119 3 s 1 4 86.96
1119 2 7 2 3 87.00
1. 0€1 2 6 0 & 93.16
1.048 2 10 0 © 94.€6
1.020 1 9 3 2 98.03
1.010 8 8 3 3 S$9.43
1002 S 3 2 S 100.43
«992 4 5 5 &4 101.92
«S75 3 10 0 2 104.3S
«G6¢% a4 8 7 1 105.28
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Cobalt plutonium, C02Pu

Structure
Cubic, Fd43m (227), 2 = 8, isostructural with
CupyMg, from powder data [Ellinger, 1961]. Their
sample was described as plutonium-rich.

Atom positions
8(a) 8 plutonium
16(4d) 16 cobalt _
The origin was taken at 43m.

Lattice constant
a = 7.081 A [Ellinger, 1961].

Volume
355,1 A3

Density
(calculated) 13.462 g/cm>

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
col [Cromer and Mann, 1968]
pPu’ [International Tables, 1974]

Scale factor (ingegrated intensities)
Yy = 1.370 x 10 3

References

Cromer, D.T. and Mann, J.B. (1968). Acta Crystal-
logr. A24, 321.

Ellinger, F. H. (196l1). In The Metal Plutonium,
(Univ. of Chicago Press, Chicago). World Metal-
lurgical Conference, 1957 (edited by Coffinberry,
A. S. and Miner, W. N.) p. 288.

International Tables for X-ray Crystallography,
IV (1974). (The Kynoch Press, Birmingham, Eng.)
p. 101.
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Calculated Pattern (Peak heights)

d(g)

I hk# 20(°)

A = 1.540598A
4,08 45 1 1 1 21e74
2504 90 2 2 0 35.84
2135 100 3 1 1 42430
24044 10 2 2 2 44.28
1e771 s 4 0 O 5158
1624 10 3 3 1 5662
le446 25 4 2 2 64.40
1363 2% 5 1 1+ 68484
1.252 15 4 4 O 7596
1197 5 5 3 1 8012
1120 10 6 2 0 8654
1080 S s 3 3 91.02
1067 1 6 2 2 92438
1e022 1 4 4 & 97«82
+991 S 7 1 1+ 10196
946 10 6 &4 2 109.00
922 1S 7 3 1+ 113.36
<885 5 8 0 O 120498
«865 1 7 3 3 12586
.834 5 8 2 2+ 134.76

Calculated Pattern (Integrated)
©

d(a) I hk2 20(°)

A = 1.540598A
4,09 40 1 1 1 2172
2504 85 2 2 o 35.84
2135 100 3 1 1 4230
2.044 10 2 2 2 44,28
1770 S 4 0 O 5159
le624 10 3 3 1 56.61
1445 30 4 2 2 64.41
1363 20 5 1 1 68484
1363 S 3 3 3 68.84
1252 20 4 4 O 7596
1.197 S s 3 1 80612
1120 10 6 2 O 86495
1.080 10 s 3 3 91.02
1.068 1 6 2 2 92437
1.022 1 4 4 & 97.82
e992 1 7 1 1 101 .95
992 1 S 5 1 10195
«946 15 6 & 2 10899
922 15 7 3 1 11335
922 5 s 5§ 3 11335
« 8885 S 8 0 O 120.98
«86S5 1 7 3 3 125,86
«835 10 8 2 2 134.76
«835 5 6 6 O 134,76
«818 1S 7 S 1 140.81




Cobalt plutonium, C03Pu

Structure _
Hexagonal, R3m (166), 2 = 9, isostructural with
Ni3Pu, from powder data [Poole et al., 1961].

Atom positions
The positions assumed were those refined for
NijPu [Cromer and Olsern, 1959].

Lattice constgnts [Poole et al., 1961]
a= 5.003 2

c = 24.42
Volume

529.3 a3
Density

(calculated) 11.82 g/cm®

Thermal parameters
Isotropic values were used from Cromer and Olsen
[1959], with their data for nickel applied to
the cobalt atoms here.

Scattering factors
Coo, Pu' [International Tables, 1962], corrected
for anomalous dispersion [Cromer and Olsen,
1959].

Scale factor (ingegrated intensities)
Y = 0.369 x 10

References

Cromer, D. T. and Olsen, C. E. (1959). Acta Cryst-
allogr. 12, 689.

International Tables for X-ray Crystallography,
II1I, (The Kynoch Press, Birmingham, England),
pp. 202,204.

Poole, D. M., Bale, M. G., Marden, P. G., Marples,
J. A. C., and Nichols, J. L. (196l1). In Pluto-
nium, 1960 (Cleaver Hume Press, London). Inter-
national Conference on Plutonium Metallurgy,
(2nd). Edited by Grison, E., Lord, W. B. H., and
Fowler, R. D., p. 267.
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Calculated Pattern (Peak heights)

o
a(a) I hk& 20(°)
X = 1.540598A
8.14 8 o o0 3 10.86
4,26 35 1 0 1 20.82
4.07 14 o 0 6 21.82
3.531 5 1 0 & 25,20
3.241 2 o 1 5 27.50
2.717 65 1 0 7 32.94
2.501 80 1 1 o0 35.88
2.495 8s 0 1 8 35.96
24391 2 1 1 3 37.58
24157 35 0 2 1 41.84
2.131 100 1 1 6 42.38
2,041 10 0o 2 =a 44,34
2.038 13 0 o012 44,48
1.975 14 0 1 11+ 45,90
1.839 ) 1 1 9+ 49,52
1.767 4 2 0 8 51.70
1.723 2 1 013 53.10
1.634 4 2 1 1 56426
1.628 5 0 015 56.48
1.618 10 0 I 1a 56486
1.581 1 2 1 a 58430
1.578 2 1 112 S8.42
1.482 15 2 1 7 62.62
le664 17 1 2 8+ 64,50
1.419 7 0 213 65.74
1.364 12 1 115 68.74
1.361 25 3 0 6+ 68.94
1.359 18 2 0 1a 69,08
1.318 4 1 211 71.5a
1.2749 1 0 3 o+ 74.3a
1.2506 13 2 2 o 76404
1.2344 1 2 113 77.22
1.,2001 2 1 3 1 79.86
1.1971 4 2 017 80.10
1.1939 8 1 2 1a 80.36
1.1753 2 0o 1 20 81490
1.1630 1 0 0 21 82.96
1.1361 6 1 3 7 85.38
1.1182 4 3 1 8 87.08
1.1154 3 2 116 87.36
1.1053 1 0 219 88436
1.0820 3 4 0 1 90.78
1.0804 5 3 0 15+ 90.96
1.0754 2 1 0 22 91.50
1.0656 4 2 212 92.58
1. 0569 2 3 111 93.58
1.0545 7 1 1 21 93.86
1.0208 1 0 & 8 97.98




Cobalt plutonium, CoPu - (continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

o
d(a)

d(;x)

I _hk& 20(°) I hk& 20(°)
XA = 1.540598A A = 1.540598A
SN
8.14 7 o o 3 10.86 1.1165 1 2 116 87 .25
4,27 30 1 0 1 20.81 1.1054 1 0o 219 88435
4,08 2 o 1 2 21.75 1.0821 3 a 0 1 90.77
4.07 12 0 0o 6 21.82 1.0804 3 3 015 90.96
3.533 4 1 o0 a 25.18 1.0804 3 0o 3 1s 90.96
3.241 2 0 1 5 27.50 1. 0753 2 1 0 22 91.51
2.717 65 1 o > 32.94 1.0665 1 4 0 s 92.48
2.713 3 o 0 9 32.99 1.0656 5 2 212 92.59
2.502 70 1 1 o0 35.87 1.0568 2 3 1 11 93,59
2.495 4s 0 1 8 35.96 1.0545 8 1 1 21 93,86
2.391 2 i 1 3 37.59 1.0208 1 0 &4 8 97.98
2.158 a0 0o 2 1 41.83 1.0123 1 1 313 99.10
2.133 8 2 0o 2 42.34
2.131 100 1 1 6 42.38
2.127 a 1t 010 42.46
2.0642 9 0 2 & 44,33
2.035 10 0 0 12 44,48
1.980 8 2 0 s 45,78
1.976 11 0 1 11 45489
1.840 2 o 2 7 49.49
1.839 5 1 1 9 49452
1.767 4 2 0 8 51.70
1.723 2 1 013 53.10
1.634 4 2 1 1 56425
1.628 4 0 0 15 56448
1.618 11 0 1 1a S6.86
1.582 1 2 1 a 58429
1.579 1 101 12 58.41
1e482 18 2 1 7 62.61
let 44 11 3 0 (4] 64.47
1.443 14 1 2 8 64.52
1.440 1 1 0 16 64470
1.419 8 0 2 13 65.74
1.364 12 1 1 15 68.74
1361 10 o 3 6 68.94
1.361 10 3 0 6 68.94
1.360 1 2 1 10 68.99
1.359 12 2 0 1a 69.08
1.318 s 1 2 11 71.54
1.2508 17 2 2 o 76403
1.2344 1 2 113 77.22
1.2002 2 1 3 1 79.85
1.1972 3 2 017 80,09
1.19S6 2 2 2 6 80.23
1.1939 7 1 2 1a 80.36
1.1752 2 0o 1 20 81.91
1.1629 2 o 0 21 82.97
1.1362 7 1 3 7 85437
1.1359 1 2 2 o9 85,40
1.1182 6 3 1 8 87409
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Cobalt plutonium, Col7Pu2

Structure
Hexagonal, P63/mmc (194), Z = 2, isostructural
with Nij7Thp, from powder data [Ellinger, 1961].
Bouchet et al. [1966] determined positions for
Coj7Hoy, a similar isostructural compound.

Atom positions
From considerations of atomic size, the positions
for Coj7Ho, were used.

6(qg) 6 cobalt(l)
12(3) 12 cobalt(2)
12(k) 12 cobalt(3)
4(f) 4 cobalt (4)
2(b) 2 plutonium(l)
2(d) 2 plutonium(2)

Lattice constants
a = 8.325 A
c = 8.104 [Ellinger, 1961]

Volume
486.4 A’

Density
(calculated) 10.145 g/cm3

Thermal parameters
Isotropic: cobalt B = 0.6; plutonium B = 0.5.

Scattering factors
co® [International Tables, 1962]
pu’ [International Tables, 1974]

Scale factor (integrated intensities)
Y = 0.399 x 10 3

References

Bouchet, G., Laforest, J., Lemaire, R., and
Schweizer, J. (1966) . C. R. Acad. Sci. Ser. B,
262, 1227.

Ellinger, F. H. (1961). In The Metal Plutonium
(Univ. of Chicago Press, Chicago). World Metal-

lurgical Conference, 1957 (edited by Coffinberry,
A. S. and Miner, W. N.) p. 288.

International Tables for X-ray Crystallography,
III (1962). (The Kynoch Press, Birmingham, Eng.)
p. 204.

International Tables for X-ray Crystallography,
IV (1974). (The Kynoch Press, Birmingham, Eng.)
p. 101.
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Calculated Pattern (Peak heights)

o
d(a) 1 hk2 20(°)
A = 1.540598A

74202 1 1 0 O 12.28
S.381 16 1 0 1 16+46
4,160 19 1 1 o0 21.34
4,052 8 0o o0 =2 21.92
3.604 2 2 0 0 24,68
3.531 6 1 0 2 25.20
3.293 12 2 0 1 27.06
2.903 60 1T 1 2 30.78
2.725 2 2 1 0 32.84
2.693 7 2 0 2 33.24
2.583 13 2 1 1 34,70
2.529 11 1 0o 3 35.46
2.403 45 a 0 o0 37.40
2.261 6 2 1 2 39.84
24161 25 2 0 3 41.76
2081 55 2 2 0 43,44
2.067 100 3 0 2 43.76
2.026 25 0 0 4 44.70
1.951 2 1 0 a 46.52
1.942 1 3 1 1 46.74
1.919 14 2 1 3 47,34
1.851 4 2 2 2 49.18
1. 793 1 3 1 2 50.88
1.766 3 2 0 4 51.72
1.626 4 2 1 & 56¢56
1.621 7 3 2 1 56.76
1.607 3 3 1 3 57.28
1.581 3 1 0 S 58,30
1.573 4 4 1 0 58.64
1.549 10 3 0 a S9.64
1531 3 3 2 2 60440
1.499 2 4 0 3 61«84
1.478 1 2 0 5 62.82
1.467 15 a 1 2 63,36
1452 15 2 2 & 64,10
1.423 1 3 1 a& 65«54
1.420 2 S 0 1 65.72
1411 7 3 2 3 66.20
1393 5 2 1 S 67.14
1.388 6 3 3 o 67.44
1+359 1 5 0 2 69.08
1.351 1 0 0 6 69.54
1.3a4 1 4 2 1 69.96
1.313 15 3 3 2 71.86
1.291 1 4 2 2 73.24
1.285 6 1 1 6 73.68
1.281 5 3 2 & 73.90
1.278 3 5 1 1 74.10
1.272 3 s 0o 3 T4.54
1.259 1 3 1 5 75.44




Cobalt plutonium, Co _Pu, - (Continued)

Calculated Pattern (Peak heights)

o
a(a) I hk& 20(°)
XA = 1.540598A
1.233 1 5 1 2 7730
1.216 5 a4 2 3 78.58
1.202 12 6 0 0 79.74
1.177 13 3 0 6 81.72
1.168 3 s 1 3 82.56
1.158 4 3 2 5 83.42
1.155 3 5 2 0 83.70
1.145 3 3 3 & 84.58
1.131 1 4 2 a 85490
1.110 6 5 2 2 87.86
1.102 1 2 0o 7 88.66
1.091 1 5 1 a 89.82
1.077 1 s 0 5 91.30
1.041 5 4 4 0 $5.50
1.033 10 6 0 =& 96.38
1.025 6 4 1 6 97.46
1.018 1 6 1 3 98.28
1.013 3 o o0 8 99.00
1.012 3 5 1 5 99.18
992 1 6 2 1 101.84
«984 1 1 1 8 103.00
971 1 6 2 2 105.04
968 7 3 3 6 105.48
962 2 5 3 3 106434
«955 1 7 1 0 107.54
«938 4 6 2 3 110.48
«933 4 3 o 8 111.22
929 s 7 1 2 111.94
«926 5 4 4 a4 112.64
918 1 5 3 a 114,08
917 1 5 4 1 114,24
«911 =] 2 2 8 115.50
«903 4 6 3 0 115.98
«898 1 6 0 6 118.20
«897 1 6 2 4 118.44
«894 1 1 0 9 119.10
886 8 6 3 2 120.70
882 2 4 2 7 121.64
«878 5 s 2 6 122.74
«873 2 5 & 3 123.74
869 2 s 3 s 124.78
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Calculated Pattern (Integrated)

o
d(a) I hk& 20(°)
A = 1.540598A
74210 1 1 o] o] 12.27
S5.387 13 1 0 1 16,44
4,163 17 1 1 0 21.33
4,052 7 0 o 2 2192
3.605 2 2 o] o] 24,68
3.532 6 1 ] 2 25.19
3.294 11 2 0 1 27.05
2.903 60 11 2 30.77
2.72S 1 2 1 0 32.84
2693 6 2 0 2 33.24
2.583 13 2 1 1 34,70
2530 11 1 o] 3 35,46
2403 45 3 [0} 0o 37.39
24261 6 2 1 2 39.83
26162 25 2 0 3 41475
2.081 55 2 2 0 43.45
2067 100 3 0 2 43.76
2.026 25 0o 0 & 44,69
1.950 2 1 ] 4 46,52
1.941 1 3 1 1 46 .75
l1.918 15 2 1 3 47,35
1.851 5 2 2 2 49417
1793 1 3 1 2 S50.88
1.766 3 2 0 4 S1e.72
1.654 1 3 2 0 556,51
1626 3 2 1 4 56 .56
le621 6 3 2 1 56.76
1607 3 3 1 3 57.28
1.581 3 1 o s 58e 30
1.573 4 a 1 0 58.63
le549 11 3 o] 4 59.64
1.531 3 3 2 2 60.40
1499 2 4 0 3 61.83
le478 1 2 0 S 62.81
1467 17 4 1 2 63.37
1¢452 17 2 2 4 64,09
1423 1 3 1 a 65.54
1420 2 S [o] 1 65e72
1.411 8 3 2 3 66,20
1393 5 2 1 S 67.14
1,388 6 3 3 0 67 .44
1.358 1 S 0 2 69.09
1351 1 0O 0 6 69.54
l1e344 1 4 2 1 69.96
1313 17 3 3 2 71.86
1.291 1 4 2 2 73.23
1.285 6 1 1 6 73.68
1.281 2 3 2 4 73.91
1¢279 3 ) 1 1 74.09
1.272 3 S o] 3 T4.54




Cobalt plutonium, Eo”Pu2 - {Continued)

Calculated Pattern (Integrated)

o
d(a) I hk 20(°)
X = 1.540598A

1.259 2 3 1 S 75.44
1.233 1 ) 1 2 77.29
1217 S a 2 3 78.57
1.202 14 6 (4] o] T79.74
1.177 16 3 0 6 8le72
1.17S 1 S 0o & 81.95
1.168 4 5 1 3 82.55
1158 4 3 2 ) 83.43
1.154 2 5 2 [o} 83.71
1.145 3 3 3 q 84,58
1131 1 4 2 4 85.89
1,110 7 S 2 2 87.86
1.102 2 2 0 4 88.67
1.091 1 5 1 4 89.82
1077 2 S 4] ) 91,29
1041 6 4 4 ] 95,50
1034 12 6 0 4 96.37
1.025 8 a4 1 6 97.47
1.022 1 5 3 1 97 .86
1.018 1 6 1 3 98. 30
1.013 3 0 0 8 99.00
1012 3 S 1 S 99.18
«998 1 S 3 2 101.01
« 992 1 6 2 1 101.85
984 1 1 1 8 103.00
«971 1 & 2 2 105.04
«968 8 3 3 6 105.48
«962 3 S 3 3 106. 34
«955 2 7 1 (o] 10754
«938 S 6 2 3 110,48
«933 S 3 0 8 111.22
« 929 7 7 1 2 111.94
«926 7 4 4 4 112.64
«918 1 S 3 4 118.07
«917 1 S 4 1 114.25
911 7 2 2 8 115.49
«910 1 6 1 S 115.69
«908 3 6 3 0 116.00
.898 1 6 0 6 118.19
« 897 1 6 2 4 118.44
« 894 1 1 0o 9 119.11
«886 11 6 3 2 12070
«882 2 4 2 7 12165
878 7 s 2 6 122.75
«876 1 7 2 1 123.21
«874 3 5 a4 3 123,73
« 869 3 S 3 S 124.78
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Cobalt praseodymium, CozPr

Structure
Cubic, Fd3m (227), 2 = 8, isostructural with

Calculated Pattern (Peak heights)

CupMg, from powder data [Harris et al., 1965]. d(g) I hk& 20(°)
A = 1.540598A
Atom positions
8(a) 8 praseodymium 4.215 10 1 1 1 21.06
16(q) 16 cobalt 2.583 65 2 2 o 34.70
. 2203 100 3 1 1 40.94
La:tfc*; ggggtgnt 2.109 15 2 2 2 42.84
0. 1676 1 3-
(published value, 7.2911 kX [Harris et al., * 3 S4.72
1965]) . 1.4913 15 a 2 2 62.20
Vol 14060 25 1) 1 1+ 66484
‘g;ﬁﬂ);s 1.2917 15 4 &4 o 73.22
* 12350 1 * 8- 3 1 77.18
l. 1552 5 "6 2
Density . "6 ; 2 :t 0 83.64
(calculated) 8.814 g/cm3 lellal s Si 3 3 e7.a8
™ 1 11015 S 6 2 2 88.74
ermal parameters 1.0231 1 7T 1 1+ 97.68
Isotropic: overall B = 1.0 «9763 5 64 2 104.18
9512 10 7 3 1+
Scatgering factors * ! 108.16
Co0 [Cromer agd Mann, 1968] eS9133 1 8 0 o0 115,00
Pr' [International Tables, 1974] <8610 5 8 2 2+ 126.92
. . L « 8437 10 7 S 1+ 131.86
Scale factor (1n1_:<§grated intnesities) «8381 i 6 6 2 133,60
Y = 0.575 x 10 «8020 1 7 5 3+« 147.68
References
Cromer, D.T. and Mann, J.B. (1968). Acta Crystal- Calculated Pattern (Integrated)
logr. A24, 321. =
Harris, I. R., Mansey, R. C., and Raynor, G. V. da(a) I hk2 20(°)
(1965). J. Less-Common Metals 9, 270. A = 1.540598Aa
International Tables for X-ray Crystallography,
IV (1974). (The Kynoch Press, Birmingham, Eng.)
p. 100. 40218 10 1 1 1 2104
2583 60 2 2 0 34.70
2203 100 3 1 1 4093
26109 15 2 2 2 42,84
1.676 1 3.3 1 S4.72
1.4914 20 4 2 2 62.20
1.4061 20 S 1 1 66444
1.4061 5 3“3 3 66444
12916 20 4 & 0 73«22
12350 1 s 3 1 7718
1.1552 S 6 2 o] 83,64
lell4a2 10 s 3 3 8747
1.1015 S 6 2 2 8875
9763 10 6 A& 2 104.18
e9512 10 7 3 1 108416
«9512 S s-5 3 108.16
«9133 S 8. 0 O 115.01
«8611 1 6. 6 (o] 12691
«8611 5 8 2 2 126.91
8437 10 7 S 1 131.86
« 8437 1 S S S 131.86
«8381 S 6 6 2 133.59
«8020 1 7 5 3 147 .69
«8020 1 9 1 1 147,69
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Cobalt rhodium sulfide, C08RhS8

Structure
Cubic, Fm3m (225), 2 = 4, 7 phase, isostructural
with Cog9Sg, from powder data [Knop, 1962].

Atom positions [Pearson, 1967]
32(f) 32 cobalt 8(c) 8 sulfur
4 (b) 4 rhodium 24(e) 24 sulfur

Lattice constant
a = 9.978(2) A °
(published value, a = 9.977(2) A, [Knop, 1962])

Volume
993.4 a?

Density
(calculated) 5.555 g/cm®

Thermal parameters
Isotropic: cobalt, B
sulfur, B

0.5; rhodium, B = 0.4;
0.7

Scattering factors
Coo, Rh”, SO [International tables, 1962]

Scale factors (integrated intensities)
Y = 0.413 x 1073

References

International Tables for X-ray Crystallography III
(1962) . (The Kynoch Press, Birmingham, England).
pp. 202, 204, 210.

Knop, D. (1962). Chem. Ind. London, April 21,
p. 739.

Pearson, W. B. (1967). Handbook of Lattice
Spacings and Structures of Metals and Alloys,
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Calculated Pattern (Peak heights)

°
a(a) I hk2 20(°)
A = 1.540598A
Ee7S7 7 1 1 1 15.38
4,985 12 2 0 o0 17.78
2.526 12 2 2 0 25.24
2.008 100 3 1 1 29.68
2.881 10 2 2 2 31,02
24494 3 4 0 O 35.98
2.288 S 3 3 1 39.34
2231 7 4 2 o] 40 .40
Z2.037 4 4 2 2 a4 ,44
1920 30 S 1 1+ 47430
1.763 75 4 4 O 51,80
1,686 1 S 3 1 544,36
1663 2 4 a 2+ S5.18
1.S77 2 6 2 O S8.46
1.522 9 5 3 3 60.82
1.3334 2 6 4 2 70.58
1.2990 14 7 3 1+ T72.74
12473 9 8 (o] (¢} 76.28
1.2190 1 7 3 3 78.38
12100 1 6 4 4+ 79.08
1.1760 1 8 2 2+ 81.84
1.1521 7 7 5 1+ 83,92
11446 1 6 6 2 84 .60
1.0886 1 8 & 2 90,08
1.0460 S 9 3 1 94 .86
1.0183 18 8 4 & 98.30
«9785 1 8 6 2+ 103.86
«9646 6 9 5 1+ 105.98
«S9601 1 10 2 2+ 106.70
9264 1 10 4 o+ 112.50
« 8997 3 11 1 1+ 117 .78
8819 7 8 8 O 121.72
«8463 4 9 7 3+ 131.06
« 8433 1 10 6 2 131.96
+8093 1 10 6 &+ 144.28
«8015 6 S 7 5+ 147 ,94
«7888 la 12 4 0 155.12
« 7792 1 8 8 6+ 162.70




Cobalt rhodium sulfide, C08Rh58-(continued)

Calculated Pattern (Integrated)

°©
a(a) I hk2 20(°)
A = 1.540598a

S.761 6 1 1 1 15.37
4.989 11 2 0 (o] 17.76
3.528 11 2 2 o 25.22
2.008 100 3 1 1 29 .67
2.880 10 2 2 2 31.02
2+494 3 a4 0 © 35.97
2.289 5 3 3 1 39.33
Z.231 7 4a 2 0 40.39
2037 4 4 2 2 44.484
1920 30 S 1 1 47,30
1.920 8 3 3 3 47,30
1« 764 85 4 4 0 5179
1.687 1 5 3 1 54 ¢35
1.663 1 6 [¢] o] 5519
1.663 2 4 4 2 5519
1578 2 6 2 0 S8.45
le522 11 5 3 3 60.83
1.504 2 6 2 2 61.61
1.4402 1 4 4 4 64067
1.3972 1 7 1 1 66.91
1.3837 1 6 &4 O 67,66
12334 2 6 4 2 70.58
1. 2990 11 7 3 1 72.74
12990 7 5 5 3 72.74
1.2472 11 8 0 O 76428
1.2190 1 7 3 3 78638
12100 1 6 4 4 79.08
1.1522 8 7 5 1 83.91
1.1822 2 S 5 5 83.91
11446 1 6 6 2 84 .60
l1.0887 1 8 4 2 90,07
10460 7 e 3 1 94,86
1.0184 25 8 4 & 98,.30
«9784 1 8 6 2 103,87
«9646 6 9 5 1 105.99
«9646 2 7T 7 3 105.99
«9264 1 10 4 0 112.50
«9109 1 10 4 2 115.49
«8997 2 11 1 1 117.78
<8997 2 7?7 7 5 117.78
«8819 11 8 8 O 121.72
«8718 1 11 3 1 124.16
« 8463 2 11 3 3 131.06
«84€3 S 9 7 3 131.06
«8433 1 10 6 2 131.97
« 8093 2 10 6 4 144 .27
«8015 7 1T 5 3 147.94
«8015 9 9 7 s 147 .94
«7888 45 12 4 0 155.11
«7792 2 8 8 6 162.71
7792 2 12 a4 2 162.71
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Cobalt ruthenium sulfide, C08RuS8

Structure
Cubic, Fm3m (225), 2 = 4, m phase, isostructural
with CogSg, from powder data [Knop, 1962].

Atom positions [Pearson, 1967].
32(f) 32 cobalt 8(c) 8 sulfur
4 (b) 4 ruthenium 24 (e) 24 sulfur

Lattice constapt [Knop, 1962]
a = 9.945(2)Aa o
(published value, a = 9.944(2) A

Volume
983.6 A

Density
(calculated) 5.599 g/cm3

Thermal parameters
Isotropic: cobalt, B
sulfur, B

0.5; ruthenium, B = 0.4;
0.7

Scattering factors
Coo, Ru’, s0 [International Tables, 1962]

Scale factors (integrated intensities)
Y = 0.409 x 10 3
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Calculated Pattern (Peak heights)

o
d(A)

I hk& 20(°)
A = 1.540598A
5.734 8 1 1 1 15.44
4,968 12 2 0 o0 17 .84
3.515 11 2 2 o 25.32
2.998 100 3 1 1 29 .78
2.870 10 2 2 2 31.14
2.486 3 4 0 o] 36410
Ze282 s 3 3 1 39.46
24223 6 4 2 O 40456
2,030 4 4 2 2 44.60
1.9141 30 s 1 1+ 47 .46
17578 75 L 4 0 51.98
1.6812 1 S 3 1 54,54
1.6577 2 4 4 24 S5+38
15726 2 6 2 (o] S8466
1.5164 9 s 3 3 61.06
1.4991 2 6 2 2 61.84
1.2291 2 6 a4 2 70.84
12947 la 7 3 1+ 73.02
1.2431 9 8 0 o 76.58
1.2149 1 7 3 3 78.70
1,2059 1 6 4 a4+ 79+40
11720 1 8 2 2+ 8218
1.1483 7 7 S 1+ 84,26
1.1408 1 6 6 2 84,94
1.0850 1 8 4 2 90,46
1,0425 S S 3 1 95,28
1.0150 19 8 4 a 98.74
«GTEY 1 8 6 2+ 104.36
9614 6 9 ) 1+ 106.50
« 9570 1 10 2 2+ 107 .20
«9233 1 10 4 o+ 113.08
° 8967 3 11 1 1+ 118.42
« 8790 7 8 8 0 122.40
« 8435 4 9 7 3+ 131.90
«8405 1 10 & 2 132,82
« 8067 1 10 6 4+ 145,46
«7988 6 9 7 S+ 149,30
« 7862 14 12 4 0 156.90




Cobalt ruthenium sulfide, C08Ru58-(éontinueq)

Calculated Pattern (Integrated)
L]
4(a) 1 hk$ 20(°)
A = 1.540598A
- .
Ee 742 7 1 1 1 15.42
4,973 10 2 0 O 17,82
3.516 11 2 2 0 25.31
20999 100 3 1 1 29.77
2.871 10 2 2 2 31.13
Z«486 3 4 0 O 36.10
Ze282 [ 3 3 1 39,46
20224 g 4 2 0 40.53
2030 4 a 2 2 44,60
1.9139 30 5 1 1 a7.47
19139 8 3 3 3 47647
17580 85 4 &4 0 51,97
16810 1 5 3 1 58,55
16575 1 6 0 O 55.39
1.6575 2 a8 & 2 5539
15724 2 6 2 O 58,66
1.5166 11 5 3 3 61,05
14993 2 6 2 2 61.83
1.4354 1 4 &4 4 64 .91
13926 1 7 1 T 6717
13290 2 6 4 2 70.85
12947 11 7T 3 1 73.02
1.2947 7 s 5§ 3 73.02
1.2431 12 8 0 O 76.58
12150 1 r 3 3 78.69
1.2060 1 6 &4 A& 79. 39
11483 8 7 S 1 84 .26
1.1483 2 S 5 § 84.26
11408 1 6 6 2 84.95
1. 0851 1 8 & 2 90+45
1.0425 6 9 3 1 95.27
1.0150 25 8 &4 & 98. 764
«9752 1 8 6 2 104,35
«9614 2 7?7 7T 3 106+49
9614 ) 9 5 1 106.49
«9234 1 10 4 O 113,07
«9079 1 10 &4 2 116.10
« 8967 2 11 1 1 118.42
«8967 2 ? 7 S 118.42
«+8790 11 8 8 O 122.40
«8689 1 11 3 1 124.88
«8435 6 9 7 3 131.90
«8435 2 11 3 3 131.90
« 8405 1 10 6 2 132.83
8066 2 10 6 a 145.47
« 7988 9 9 T 5 149,30
7988 7 11 5 3 149,30
7862 a7 12 &4 0 156 .90
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Cobalt tantalum silicide, ColGTaGSi7

Structure
Cubic, Fm3m (225), Z = 4, isostructural with
CujgMggSiy, from powder data [Spiegel et al.,
1963]. Kuz'ma et al. [1964] determined posi-
tions for CojgNbgSiy, a similar isostructural
compound.

Atom positions
From considerations of atomic size, the positions
of CojgNbgSi; were preferred.
32({f) 32 cobalt (1)
32(f) 32 cobalt (2)
4 (b) 4 silicon (1)
24 (d) 24 silicon (2)
24 (e) 24 tantalum

Lattice constgnt
a = 11.199 A o
(published value, 11.198 A [Spiegel et al.,
19631).

Volume o
1104.6 A3

Density
(calculated) 10.523 g/cm3

Thermal parameters
Isotropic: cobalt B

= 1.0; silicon B = 1.0;
tantalum B = 0.

8.

Scattering factors
Coo, si”, Tal [International Tables, 1962]

Scale factor (integrated intensities)
Yy = 0.361 x 10 3
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Calculated Pattern (Peak heights)

d(a) I hk& 20(°)
A = 1.540598A

6.458 25 1 1 1 1370
54597 8 2 O 0 15.82
3.959 1 2 2 o0 22.44
3.232 40 2 2 2 27 .58
24800 2 4 0 (¢} 31.94
2.569 30 3 3 1 34.90
2.504 6 a 2 0 35.84
20286 35 a4 2 2 29.38
2155 100 S 1 1+ 41.88
1.980 45 4 4 O 45,80
1.893 3 S 3 1 48.02
1. 866 25 6 0 O 48476
1.5€8 12 S 5 1 58484
1.553 4 6 4 O 59.48
1.458 8 7 3 1+ 63.78
1.400 2 8 o] o] 66.78
1368 9 7 3 3 68.52
1.358 2 6 4 a4+ 69.10
1320 20 8 2 2+ 71.82
1293 11 ) S S+ 73612
1.229 4 7 5 3 7760
1.222 9 a & 2 7816
1.125 14 9 3 3+ 86.38
1120 2 10 0O 0 86492
1. 098 3 10 2 0+ 89.08
1.083 6 7 7 3+ 90.72
1.078 3 6 6 6 91.26
1.040 3 10 4 O 95.60
1.010 2 11 1 1 99.44
«9785 2 9 7 1+ 103.86
«S747 6 8 8 2+ 104.42
« 9604 2 10 6 o] 106.66
«9499 1 9 7 3 108,38
e 9465 2 10 6 2 108.94
«$332 4 8 8 4+ 111.26
«9236 4 11 S 1+ 113.02
«9083 5 16 6 a4+ 116.00
« 8995 1 11 5 3+ 117.82
«8854 2 12 4 O 12092
«8745 2 10 8 0+ 123.50
«BE4O 1 10 8 2 12614
«8564 8 11 S S+ 128.18
«B8542 5 10 6 6 128.78
«8371 8 13 3 1+ 133.92
« 8349 6 12 6 O 134.62
« 8256 1 12 6 2 137.82
«8190 3 13 3 3+ 140.30




Cobalt tantalum silicide, ColﬁTaGSi7‘- (Continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

o
d(a) I hk{ 20(°)
X = 1.540598A
6.466 40 1 1 1 13.68
5.599 12 2 0 o0 15,81
3.959 2 2 2 © 22.44
3.377 1 3 1 1 26637
34233 70 2 2 2 27.57
2.800 4 4 0 O 31.94
2¢569 50 3 3 1 34.89
24504 10 4 2 0 35483
2428€ 60 4 2 2 39.38
241585 100 5 1 1 41.88
24155 85 3 3 3 41.88
1.980 85 a 4 O 45.80
1.893 6 5 3 1 48.02
1.866 40 6 0 © 48,75
1.866 6 4 4 2 48.75
1.616 1 4 4 & 56.92
1.568 25 5 5 1 58484
1553 8 6 4 0 59447
1.458 11 7 3 1 632.79
1.458 6 5 5 3 63.79
1.400 5 8 0 0 66,77
1.368 19 7 3 3 68453
1.358 3 6 4 &4 69.11
14320 19 6 6 0 7141
1. 320 25 8 2 2 7141
1.293 10 7 5 1 73e12
1.293 13 5 5 & 73.12
1.229 8 ? 5 3 77.61
1.222 18 8 a4 2 78416
1.194 1 6 6 4 80.37
1¢143 1 8 4 4 84.74
14126 25 g 3 3 86e37
1.126 2 7 7 1 86437
1126 2 7 &5 S 86437
1120 3 10 0 O 86492
1.098 3 8 6 2 89. 09
1.098 3 10 2 0 89.09
1.083 7 7 7 3 90.71
1.083 6 9 5 1 90471
1.078 7 6 6 6 9126
1.040 6 10 4 O 95460
1.010 5 11 1 1 99.43
+«5899 1 8 8 0 102419
«9785 3 9 7 1 103.86
« 2785 1 9 5 5 103.86
«9747 12 8 8 2 104442
« 9747 2 10 &4 & 104.42
09603 5 10 6 0 106467
« 9499 2 9 7 3 108.38
e9465 6 10 6 2 108495

©
d(a) I hk2 20 (°)
A = 1.5405984]
«9332 9 8 8 & 111.26
«9332 2 12 0 © 111.26
«9237 Q 11 5 1 113.01
«9237 2 7T 7 7 113.01
«9206 1 12 2 0 113.60
«9084 4 12 2 2 115.99
« 9084 8 10 6 & 115.99
« 8995 2 11 s 3 117.82
«8854 ] 12 4 O 120493
«8745 2 12 &4 2 123.49
«8745 2 10 8 O© 123.49
«8745 2 8 8 6 123.49
« 8640 3 10 8 2 126413
«8564 15 11 5 S 128.17
« 8564 3 11 7 1 128.17
«8564 5 s 9 3 128.17
«8539 7 10 6 6 128487
+ 8371 16 13 3 1 133.93
« 8371 S 11 7 3 123.93
«8371 € s 7 7 133.93
«8347 9 12 6 O 134.68
« 8256 4 12 6 2 137.82
«8190 8 13 3 3 140.30
« 8190 S 9 9 5 140.30
«8082 2 8 8 8 144.76€
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Cobalt titanium silicide, C016T16$i7

Structure
Cubic, Fm3m (225), 2 = 4, isostructural with
CujgMggSiy, from powder data [Spiegel et al.,
1963]. Kuz'ma et al. [1964] determined posi-
tions for CojgNbgSiy,- a similar isostructural
compound.

Atom positions
From considerations of atomic size, the posi-
tions for Co;gNbgSiy were preferred.
32(f) 32 cobalt (1)
32(f) 32 cobalt (2)
4 (b) 4 silicon (1)
24(d) 24 silicon (2)
24 (e) 24 titanium

Lattice constgnt
a=11.202 A o
(published value, 11.201 A [Spiegel et al.,
1963])

Volume °
1405.7 a3

Density
(calculated) 6.743 g/cm3

Thermal parameters
Isotropic: overall B = 1.0

Scattering factors
Coo, Siv, Ti0 [International Tables, 1962]

Scale factor (integrated intensities)
y = 0.215 x 10 3
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Calculated Pattern (Peak heights)

-]
a(a) 1 hk& 20(°)
A = 1.540598A

6.458 6 T 1 1 13.70
S.597 30 2 o o0 15.R82
3.959 3 2 2 o0 22.48
3.234 2 2 2 2 27.56
24800 20 4 0 O 31.94
2.570 4 3 3 1 34 .88
2.50S5 7 a 2 0 35,82
2,286 20 a 2 2 39.38
2.155 90 S 1 1+ 41,88
1.980 100 a 4 o 45,78
1.93 35 s 3 1 48,02
1.867 25 &5 0 © 49,74
1.771 7 &€ 2 0 S1.56
1.708 15 s 3 3 53.50
1.689 8 6 2 2 54,28
1.617 3 .9 4 a 56490
1.569 2 7 1 1 58,82
1.407 1 6 a 2 61494
1.459 2 7 3 1+ 63.76
1.400 4 a 0 o 66476
1.369 1 7 3 3 68.%0
1.359 1 6 & as 69,08
14320 14 6 6 O+ 71.40
1.293 9 T 5 1+ 73.10
1.230 11 7 5 3+ >7.58
1.222 4 8 a4 2 78.16
1.174 6 9 3 81 .98
1,143 8 8 4 a aa,72
1126 17 o 3 3 86,24
1.120 3 8 6 0 R6,.88
1.083 2 9 5 1+ 90.68
1,078 5 & 6 6 91.22
1.040 1 10 a 0+ 95.56
1.010 2 11 1 1 99.40
«9901 4 R 8 0 102416
.9787 6 e 7 1+ 103.82
«9750 2 8 8”8 2 105,38
« 9606 1 8 6 6 106.52
«9501 2 9 7 3+ 108,36
«9468 4 10 6 2 108.90
9335 3 &a 8 a 11122
0208 1 12 2 o 113,56
«9086 1 10 6 & 115.98
.8856 3 12 & o 120.88
«B8567 5 11 5 S+ 128.10
«8373 8 13 3 1+ 133.86
«8351 7 12 6 0 126,56
«8258 2 12 6 2 137,74
«8192 2 9 9 s 180,22




Cobalt titanium silicide, 0016T16517 - (Coentinued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

(-]
a(a) 1 hk2 20(°) a(@) 1 hk& 20(°)
A = 1.540598A A = 1.540598A
6.467 5 111 13.68
Se.c01 25 2 0 0 15.81 .9501 1 11 3 3 108,33
3.961 3 2 2 0 22443 .0467 5 10 & 2 108.90
3.23a 2 2 2 2 27.56 «9335 4 8 8 a 111.21
2.800 19 a o o 31.93 .©208 1 12 ¢z 0 113.56
.9086 1 10 & & 115.94
2.570 4 3 3 1 34.88
2.505 7 8 2 0 38.82 .8856 a 12 & o 120.87
2.287 19 82 2 3937 .87a7 1 10 8 0 123.43
24156 45 5 11 a1.87 .8643 1 10 8 2 126.07
20156 40 33 3 41.87 .8566 3 11 5 s 128.11
.8566 1 1 7 1 128411
1.980 100 a & 0 45,78
1.893 35 s 3 1 28.01 <8566 3 9 9 3 128,11
1.867 20 6 0 © 48,72 .8373 - 13 3 1 133,85
1.867 3 4 4 2 48.73 .8373 a 117 73 133.85
1.771 7 6 2 0 S1.56 .8373 3 o 7 - 133.85
.8340 6 12 6 0 134.61
1.708 15 s 3 3 53.61
1.689 8 6 2 2 54.28 8258 . 12 6 2 137,78
1.617 4 4 4 o 56.90 8192 5 9 o s 180.22
1.569 2 7 11 Se.82 .8084 1 8 8 8 180,66
1.497 1 6 a 2 61+9a
1.458 1 7 3 1 63,77
1.458 1 s 5 3 63,77
1.400 4 8 0 o 66475
1.369 2 7 3 3 68.51
1.358 1 6 a a €9.009
1.320 10 € 6 0 71.39
1.320 5 8 2 2 71.39
1.293 6 v 5 1 73.10
1.293 4 s 5 = 73.10
1.252 1 8 4 o 75.91
1.230 3 o 1 1 77.58
1.230 9 7 5 1 77.58
1222 5 8 a4 2 78.14
1.194 1 6 6 a 80.38
1.174 7 9 3 £1.99
1.143 9 8 a a 84471
1.1286 19 ° 3 3 86435
1.126 1 L 86,135
1.120 2 8 6 0 86.89
1.098 1 10 2 o 89.06
1.083 1 ° 5 1 90.68
1.078 5 6 6 6 91.22
1.010 2 1 1 1 99.39
.©9901 5 8 8 o 102.15
.0787 4 9 7 1 103.82
.9787 3 11 3 1 103.82
«9787 1 9 S5 S5 103.82
«9750 2 B 8 2 104.38
<9606 1 8 6 6 106.6%2
9501 1 o 7 3 108.33
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Diazepam, C

Synonym
7-chloro-1,3-dihydro-l-methyl-5-phenyl-2H~1,4-
benzodiazepin-2-one

Structure
Monoclinic, P21/a (14), Z = 4. The structure
was determined by Camerman and Camerman[1972].
Atom positions
All the atoms were in general positions. The
value of 0.2274 was used for the x coordinate
of carbon (5).
Lattice constantg
a = 12.929(4) A
b 13.355(7)
ol 7.976(2)
B = 90.01(3)°
(published values: a=12.9284(41), b=13.3537(68)
c=7.9763(17), B=90.010(25)° [Camerman and
Camerman, 1972]).

7.976,
0.9681,

CD cell: a = 12.929, b = 13.355, ¢
B = 90.01, space group P2;/a; a/b =
c/b = 0.5972

Volume °
1377.2 A3

Density
(measured) 1.39 g/cm3
(calculated) 1.37 g/cm3

Thermal parameters
Isotropic: overall B = 3.0

Scattering factors
CO, HO, NO, OO, c1© [International Tables, 1962]

Scale factors (integrated intensities)
0.575 x 10 3

‘Y =

I/IC (calculated) = 0.64
Additional pattern

1. MacDonald et al. [1972]
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Calculated Pattern (Peak heights)

106

o
a(a) I hk% 20(°)
A = 1.540598A
c.28 33 1 1 0o 9.52
7.56 22 o o0 1 11.10
€.84 2 o 1 1 12.94
6.67 e o 2 o 13,26
6,46 31 2 0 o 13,70
6.05 € -1 1 1 14,64
5.92 1 2 0 14,92
5.12 11 o 2 1 17.32
5.02 20 2 0 1 17.66
4.70 100 -2 1 1 18.88
4.€4 7 2 2 0 19.10
4,21 3 1 3 o 21.10
4.10 S 2 1 0 21.56
4,01 1€ -2 2 1+ 22.14
3.887 84 o 2 1 22.86
3.821 o 1 2 23.26
3,720 41 1 3 1+ 23.90
3,645 12 =3 1 1 24,40
3,619 21 3 2 o0 24,58
3.394 6 2 o 2 26.24
3.321 16 -2 2 1-e 26.74
3,309 S 1 2 2 26.92
3,297 11 -3 2 1+ z27.02
3,232 12 1 4 o0 27.58
3,140 4 4 1 0 28.40
3.07¢ 2 0o 4 1 28.98
3.026 14 -2 2 2 29.50
2,596 23 1 4 1« 2%.80
2,€67 4 2 &4 o0 30,10
2.923 11 -4 1 1e 30.56
2.886 15 =3 3 1+ 30,96
2.779 € -2 4 1 32.18
2,733 1 a 2 1 32.74
2.698 s 2 3 2 33.18
2.681 8 -3 2 2 33,40
2.63% 3 3 4 0 33.%4
2.556 1 0 4 2« 35.08
2.538 1 5 1 0 35.34
2.510 5 1 a 2« 35.74
2.506 = =3 a4 1+ 35,80
2.485 2 1 5 1+ 36.12
2.458 1 2 0 3+ 36.52
2.418 6 -2 1 3+ 27.186
2,413 7 5 2 o 37.24
2.37¢ 3 2 4 2+ 37.78
2.358 a 2 5 1+ 38.14
2.352 4 -4 2 2« 38.24
2.308 2 2 2 3 39.00
2.270 1 3 5 0 35.68
2,248 2 -1 3 3¢ 40.08




Diazepam, C, H ,CIN,0 -(Continued)

16 13
Calculated Pattern (Peak heights) Calculated Pattern (Integrated)
Q o
d(a) I hk2 20(°) a(a) b hk2 20(°)
A = 1.540598A X = 1.540598a

2.230 3 -3 1 3+ 40,42 S.29 34 1 1 o S.51
2.183 6 3 5 1+ 41,32 7.S8 23 0 0 1 11.08
2.152 4 -5 3 1 41.9a 6.85 2 o 1 1 12,92
2.144 3 3 2 3 42,12 5.68 < 6 2 o 13.25
2.127 2 6 1 0 42,46 6.46 37 2 0 o 13,69
2.0%9 2 -2 5 2+ 43,06 6.05 6 -1 1 1 14,63
2.080 2 0 4 3+ 43.48 5.€3 1 1 2 o 14,92
2,063 4 -5 2 2+ 43,86 5.12 2 0o 2 1 17.31
2.056 3 4 [ O+ 43,94 5,02 21 2 [¢] 1 17,65
2.016 1 3 3 3 44.92 4,76 1 -1 2 1 18,62
2,007 4 -4 4 2« 45,14 4,76 z 1 2 1 13,63
1.986 2 6 2 1 45,64 4,70 100 -2 1 1 18,86
1.980 2 -5 4 1+ 45,78 4,70 8 2 1 1 18.8€
1.672 5 0 1 4+ 45.98 4,64 s 2 2 o 19.09
1.950 2 5 3 2+ 46,54 4,21 z 1 3 o 21.09
1.922 1 1 e 2 47.26 4.10 s 3 1 0 21.€5
1.910 1 0o 2 a 47,56 4.01 13 -2 2 1 22.13
1.895 1 -6 0 2 47,96 4,01 S 2 2 1 22.13
1.885 4 0 S 3 48,24 3.887 100 0 3 1 22.86
1.873 2 3 4 3+ 48.56 3.821 3 0o 1 2 23.25
1.865 2 -4 3 3 48,80 3.723 15 -1 3 1 23.88
1.836 1 “5 1 3 49,60 3.722 12 1 3 1 23.89
1.830 2 2 4 [eX3 49,80 3.,6€6 =2 2 3 (0] 24,26
1.819 1 5 4 De 50,10 2.664 1 1 1 2 26,27
1,809 3 2 5 3 50.40 3.648 c -3 1 1 24,38
1.780 3 7 2 o+ 51.28 3.621 23 3 2 o0 24,56
1.748 1 -2 3 ae 52,28 3,394 k4 2 0 2 26.24
1.721 1 o 7 2 53,18 3.331 10 -2 2 1 26.74
1.706 1 7 3 O« 53,68 3,331 8 2 3 1 26,74
1.697 1 -4 0O &« 53.98 3.210 5 1 2 2 26.92
1,684 1 -5 5 2+ S4,44 3,297 s -3 2 1 27.02
1,665 2 4 6 2+ 55,10 3.2¢7 2 2 2 1 27.02
1.650 1 -2 6 3+ 55,66 3.290 3 2 1 2 27.08
1,621 1 -1 8 1+ 56,74 3.289 1 2 1 2 27.06
1.598 1 -3 7 2« 57.64 3,233 13 1 4 o0 27.57
1.584 1 2 8 1+ 58.18 3,142 4 4 1 0 28,39
1,549 1 -2 0 5« 59.66 3.056 1 3 3 o0 28,81

3.080 2 0o 4 1 28,57

3.026 11 -2 2 2 29,50

3.025 [ 2 2 2 25.50

2.9€6 7 -1 a4 1 2,80

2.95¢ 12 1 & 1 26,80

2.995 8 a4 0 1 29.80

2,966 3 2 a4 o0 30,10

2.623 7 -4 1 1 30,56

2.523 6 4 1 1 30,56

2.855 6 -1 3 2 30,86

2,887 8 -3 3 1 30.95

2.886 8 3 3 1 30,96

2.780 7 -2 & 1 32.17
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Diazepam, C_ H. .CIN.0 - (Continued)

16 13

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

G ©
d (k) I hke 20(°) d(a) I hk{ 20(°)
A = 1.540598A A = 1.540598A

2.780 1 2 &4 1 32.17 1,973 2 3 5 2 45,56
2.733 1 a 2 1 32,74 1.972 3 0 1 a 45,68
2.69¢ 2 »2 3 2 33,16 1,950 1 5 3 2 46.53
2.669 2 2 3 2 33,17 1.950 1 1 1 4 45,55
2.681 [ -3 2 2 33.36 1.922 2 1 6 2 47,25
2.629 3 3 a4 0 33,94 1.911 1 o 2 & 47.55
2,839 1 = 1 o0 35,33 1.896 1 -6 0 2 47,94
2.511 4 1 a4 2 35,73 1.890 1 -1 2 & 48,10
2,811 1 a4 0 2 35,73 1.885 2 -6 3 1 48,25
Z.506 1 -3 4 1 35,81 1,884 2 0o 5 3 48,26
2.506 1 S | 35.81 1.873 2 3 &4 3 48,57
2,485 2 1 5 1 36,11 1,865 1 -4 3 3 48,80
2,456 1 2 0 3 36,52 1.836 1 - 1 3 49,61
2.419 3 s 1 1 37.14 1.830 1 2 7 0 49,79
2.418 4 -2 1 3 37.18 1.829 1 a s 2 45,80
2.¢18 1 2 1 3 37.15 1.816% 1 s 4 2 £0.,10
2,411 4 5 2 0 37.26 1.80¢ 3 2 5 3 £0.41
2. 380 1 -2 4 2 37,76 1.787 1 -6 6 1 51,08
Z.280 2 2 &4 2 27,77 1.780 3 7 2 o0 51.28
2.358 2 -2 5 1 38,13 1.721 1 o 7 2 53,18
2.358 4 2 5 1 38,13 1.706 1 7 3 0 53,68
2,351 2 -4 2 2 38,26 1.684 1 -5 5 2 4,44
2,207 1 2 2 3 39,01 1.666 1 a & 2 55,09
2.270 2 3 5 0 39,67 1.650 1 -2 & 3 55,65
2,268 1 -1 3 3 40,08 1,621 1 -1 8 1 56,74
2.231 2 -2 1 3 40,39 1.584 1 2 8 1 £8.16
2,230 1 -4 4 3 40.42 1.549 1 -2 0 5 59.65
2.230 1 4 4 1 40,42 4J
2.194 2 1 6 © 41,12

2.187 1 -1 § 2 41,24

L 187 1 4 3 2 41,28

SL1RG 1 -3 5 1 41,31

L.184 6 3 5 1 41,31

R 3 -5 3 1 41,93

2.153 1 5 3 1 41,63

i.lne 1 2 3 3 41,94

Z.1473 1 -3 2 3 42,13

20143 2 3 2 3 42.13

2,127 3 6 1 0 42,46

2,009 2 -2 5 2 43,06

2.,0%¢ 1 2 5 2 43,05
2,080 1 o &4 3 43,48

z.0¢e4 3 -5 2 2 43,84

2,063 1 s 2 2 43,84

2.08¢ 1 4 5 0 43,94

2,08€¢ 1 6 1 1 44,02

z.007 4 -4 a4 2 45,14

2.007 1 4 4 2 45,15

1.586 2 5 2 1 45,64

1.973 2 -3 5 2 45,96
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(N,N)-Dimethyltryptamine,

Synonyms
DMT, 3-[2-(dimethylamino)-ethyl]indole

Structure
Monoclinic, P2;/c (14), 2 = 8. The
was determined by Falkenberg [1972].

structure

Atom positions [ibid.]
All the atoms were in general positions, with 2
molecules in the asymmetric unit.

Polymorphism [ibid.]
The batch of the material described here also
contained crystals of an entirely different
polymorph. The latter could easily be distin-
guished by its optical properties and crystal
shape, and had the monoclinic space group P2;/c
with 2 = 4.

Lattice constantg [ibid.]
12.99(1) A
12.08(1)

18.38(2)
127.85(1)°

™00
non

CD cell: a = 14.61, b = 12.08, c = 12,99,
B = 96.73°, space group P2;/n; a/b = 1.2098,
c/b = 1,0753

Volume
2278, a3

Density
(measured) 1.080 g/cm3
(calculated) 1.098 g/cm3

Thermal parameters
Isotropic: overall B = 5,0

Scattering factors

CO, HO, nO [International Tables, 1962]
Scale factors (integrated intensities)

Y = 1.321 x 10 3

I/IC (calculated) = 0.39

Additional pattern
1. Folen [1975].

References

Falkenberg, G. (1972). Acta Crystallogr. B28,
3075.

Folen, V. A. (1975). J. Forens. Sci. 20, 348.

International Tables
IITI (1962). (The
Eng.) p. 202.

for X-ray Crystallography,
Kynoch Press, Birmingham,

C12H16N2

Calculated Pattern (Peak heights)

109

©
a(a) 1 hk? 20(°)
A = 1.540598A
9.28 a7 0 1 1 9.52
8.80 14 -1 1 1 10.04
781 4 1 1 0 11.32
7 27 15 -1 1 2+ 12.16
6445 45 -2 (o) 2 13.72
6.21 100 o] 1 2 14,24
604 49 o] 2 (o] 14.66
S«.68 7 -2 1 2 15.58
Se 57 11 0 2 1 1590
Se49 S1 -2 1 1 16.14
Se 40 7 -1 1 3 16.40
Se20 14 1 2 0 17.04
5612 22 2 0 0o+ 1730
Se.04 8 -1 2 2 17.60
4,71 3S 1 0 2 18.82
4,64 48 0o 2 2 19.12
4456 7 -2 0 & 19.46
4448 68 1 2 1+ 19.80
4.41 17 -2 2 2 20.14
4,36 31 -1 0 a 20434
4.31 61 -2 2 1 20.58
4,26 99 -2 1 4+ 20482
4013 73 -2 2 3 21452
4,05 6 -3 1 3 21.92
4000 22 -3 0 & 22.22
3.89 12 2 1 1 22 .86
379 35 -3 1 4 23e44
3.71 12 1 2 2+ 23.94%
3.64 16 -2 2 4 24,44
353 11 -1 2 4 2518
3.51 23 -2 1 S+ 2536
3.45 3 1 3 1 25.84
3.a62 7 3 o) [o] 26« 06
337 14 -2 3 1+ 26440
333 10 -3 2 4 26,72
3.28 12 -3 2 1+ 27.18
3. 22 11 -4 (¢} a4 27 .72
3.17 2 2 3 o 28416
311 14 -4 1 4 28 .64
3.10 8 1 2 3+ 28.82
3.06 3 1 3 2 29.14
3.02 6 -2 0 6+ 29.60
2976 3 -4 1 S+ 30.00
2951 S -3 1 6+ 30.26
2919 2 2 2 2 30.60
2.864 6 3 1 i 31.20
24845 3 -4 2 44 31.42
24826 3 -4 [¢] 6+ 31.64
2746 4 -4 2 2+ 32.58
2e712 10 -2 3 S+ 33.00




(N,N)-Dimethyltryptamine, C._H. _N_ -(Continued)

12162
Calculated Pattern (Peak heights) Calculated Pattern (Integrated)
[} ]
d(a) I hk2 20(°) a(a) I hk4 20(°)
A = 1.540598A A = 1.540598a
- +
2.651 2 3 3 5 33.78 9.28 o6 o 1 1 9.52
2.618 4 1 2 a 34,22
9.13 2 -1 0 2 9.68
2.606 5 3 3 0+ 34.38
B.82 1a -1 1 1 10.02
2.560 6 -4 2 6+ 35.02
2.483 1 -2 1 7 36.14 7-82 4 v o 11.31
. 7.28 11 -1 1 2 12415
. -3 a 6.44
2 ﬁiZ g - 3 : ;6:68 7.26 5 o o 2 12419
¢ 6.45 45 -2 0 2 13.72
2.443 3 -4 3 s 36.76
6.22 100 o 1 2 14.23
2.413 3 -2 3 6 37.24
2.382 2 1 1 s+ 37.7a 6. 04 47 o 2 o 184,65
° Se69 6 -2 1 2 15.56
. 8.10
2.360 2 4 2 0 38.1 5.58 7 0 2 1 15.88
2.348 2 3 2 2 38.30
5.49 49 -2 1 1 16412
2.303 5 -s 1 7 39.08
Se47 7 -1 2 1 16419
2.262 1 -2 5 2 39.82
2.255 1 -1 & 54 39.94 Se40 4 -t 13 16.42
5.20 12 1 2 o 17.02
4 -a + 40.20
20241 3 18 5.13 18 2 o o 17.28
2.239 3 2 a4 2 404264
5- 12 5 "2 1 3 17030
2.221 1 -2 5 3 40.58
5,04 7 -1 2 2 17.59
24200 2 -3 3 7+ 41400
s ise " > 5 o+ o126 4.72 3 2 1 o0 18.78
* * 4,71 31 1 0 2 18.81
- + -
24173 1 1 2 7 41.52 4.64 48 0o 2 2 19.10
24153 2 -4 a 2+ 41.92 4. 56 » 2 o s 19,84
2.139 2 -5 1 8+ 42,22 ¢ .
4449 40 o 1 3 19.75
2.134 2 -6 0 a+ 42,32
S 11le . Ze 1 e+ an.78 4.48 43 1 2 1 19.82
* y 4e41 10 -2 2 2 20.12
- +
2.098 1 6 1 & 43.08 .36 25 1 o 50.33
2.063 1 -4 4 6+ 43,84
4.32 s5 -2 2 1 20.56
2.055 1 1 1 6+ 44,02
4,27 66 -2 1 & 20.79
2.039 1 -1 a 6+ 44,40
2.027 2 -5 3 7+ 48.68 4.27 22 -1 23 20.80
. 4426 19 -3 0 2 20.83
+ L ]
2. 007 2 15 3 45.14 4413 77 -2 2 3 21.51
1.984 2 -4 3 a8+ 45470
4,10 6 -1 1 4 21463
1.967 1 -1 5 5+ 46410
4,05 3 -3 1 3 21.92
1.959 2 3 0 a 46430
‘.943 1 s 2 0+ 46472 4,02 2 -3 1 2 22.10
4400 22 -3 0 a 22.22
1.934 1 -4 2 9+ 46.94 .80 - s 1 1 22.85
1.922 1 -2 6 2+ 47.26
3.80 38 -3 1 a 23,42
1.897 2 -2 6 3+ 47.92
3.78 2 o 2 3 23.54
1.874 2 2 6 0+ a8.54
1.856 2 -6 3 7+ 49.04 3.72 8 1 2 2 23.92
3.72 a4 -3 1 1 23.93
1.852 2 16 2 49.16 3.64 17 -2 2 a 24.43
1.843 1 o 3 7+ 49440
3.63 1 (o] o 4 24,51
1.824 1 -5 0 10+ 49,96
3.54 9 -1 2 & 25415
1.798 2 -3 3 o+ 50.72
783 . > 1 er o120 3.51 20 -2 1 s 25.35
. . 3.50 7 -3 2 3 25441
1.761 1 -7 2 T+ 51.88 3.47 X o 1 a 25. 61
1 .727 1 -7 2 8‘.' 52.98
3.45 2 1 3 1 25.83
1.678 1 0o 7 2+ 54.66
3.42 6 3 0o o 26,04
1.670 1 -4 3 10+ 54,94
1.659 1 -7 0 10+ 55.34 3050 ° 2 2 1 26.21
. . 3.38 6 -3 1 s 26 .33
1.642 1 -4 1 114 55,94
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(N,N)-Dimethyltryptamine,

CoH N, - (Continued)

12 16

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

B
d(;) I hk& 20(°) d(a) I hk2 20(°)
1.540598A A = 1.540598A
3.37 11 -2 3 1 26e41 2449 2 -4 3 2 36.67
335 2 -1 3 3 26460 2e443 1 -4 3 1) 36.76
3.33 10 -3 2 a 26,72 2413 4 -2 3 6 37.23
329 2 3 1 4] 27.08 24382 1 1 1 S 37.74
3.28 1 -2 3 3 27 .17 2360 2 a 2 o] 38.09
3.28 10 -3 2 1 2717 2348 1 3 2 2 38«31
3.23 9 -4 0 4 27.64 2303 5 -S 1 7 39.08
3.21 7 2 1 2 27 .74 2262 1 -2 S5 2 39.81
317 1 2 3 o 28415 24243 1 -1 s 3 40.18
3.12 1a -4 1 4 28 .62 2.242 1 -4 1 8 4019
3.11 1 0O 2 a 28.68 24238 2 2 4 2 40.26
3.10 S 1 2 3 28.82 2222 1 -2 S5 3 40457
3.09 1 o 3 3 28.82 24204 1 -4 4 & 40,91
3.08 2 -4 0 2 28,92 24199 2 -3 3 7 41.00
3.06 3 1 3 2 29.14 2.158 1 -4 4 2 41,.83
3.02 2 0 4 O 29.55 2139 1 -5 1 8 42.22
3402 3 -2 3 a 2956 24134 1 -4 2 8 42.31
3.02 3 -2 0 6 29.61 2.131 1 -6 0 & 42.39
2978 2 -4 1 S 29.98 2098 1 -6 1 4 43.08
24975 1 3 2 o 30.01 2.039 1 -1 4 6 44.40
24960 1 -1 3 a4 30617 2.027 1 -5 3 7 44,67
2957 2 -1 2 S 30620 2007 1 1 5 3 4S.14
24950 3 -3 1 6 30.27 1.985 1 -4 3 8 45 .67
24939 2 -3 3 3 30.39 1.983 1 -1 1 8 4571
2919 1 2 2 2 30.61 1960 2 3 0 4 46430
2906 1 1 o] 4 30.75 1.934 1 -4 2 9 46 .94
2.876 3 2 3 1 31.08 1.898 1 -6 2 8 4790
2.864 S 3 1 1 3120 1.897 2 -2 6 3 47 .92
2848 1 -a 2 3 31.39 1.874a 1 2 6 o] 48.54
2.845 2 -4 2 a 31.42 1.856 1 -6 3 7 49,04
2.827 3 -4 0 6 31.63 1.852 1 1 6 2 49417
2822 1 (o] 1 S 31.68 1799 1 -6 2 9 50.70
2752 1 -4 1 6 3250 1.798 1 -3 3 9 S0.72
26747 3 -4 2 2 32.57 1.783 1 2 1 6 Sl1.21
24735 1 -2 a 2 32.72 1763 1 -7 2 7 S1.82
2717 1 -3 2 6 32.94 1727 1 -7 2 8 S52.98
2.712 2 -2 4 1 33.00 1679 1 o 7 2 S54.62
2.712 8 -2 3 s 33.00 1670 1 -7 2 9 S4.92
24698 3 -2 2 6 33.18 1670 1 -4 3 10 54.95
2.695 1 o 3 a4 33.21
2+651 2 -3 3 8 33.78
2.618 4 1 2 & 34.22
2606 4 3 3 o 34.38
2602 1 2 a4 0 34.44
24566 4 -3 1 7 34.94
2560 4 -4 2 6 35.02
2¢543 1 1 4 2 35.26
2.484 1 -2 1 7 36.13
24471 1 -3 4 3 36432
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Methapyrilene hydrochloride, C

Synonyms
1. 2-[(2)-dimethylaminoethyl~-2-thenylamino]~-
pyridine hydrochloride
2. thenylpyramine hydrochloride

Structure

Monoclinic, P2)/c (14), 'Z = 8. The structure was
determined by Clark and Palenik [1972]. There
were two molecules in the asymmetric unit and in
one of them the thiophene ring was disordered;
one sulfur and one carbon atom shared occupancy
of each of 2 sites, on an approximately equal
basis.

Atom positions
Three hydrogen atoms on the disordered thiophene
ring were omitted from the refinement and their
positions not determined. All other atoms were
in general positions.

Lattice constants,

a = 10.937(3) A
b = 10.418(3)
c = 28.258(8)
8 = 106.21(2)°

(published values: a = 10.936, b = 10.417
c = 28.256, B = 106.21° [Clark and Palenik, 1972]

CD cell: a = 27.305, b = 10.418, c = 10.937,
B = 96.41°, space group P2;/n, a/b = 2.6209,
c/b = 1.0498

Volume °
3091.8 a3

Density
(measured) 1.273 g/cm3
(calculated) 1.280 g/cm3

Thermal parameters
Isotropic: overall B = 5.0

Scattering factors
c%, uY c19, N9, s® [International Tables, 1962]

Scale factors (integrated intensities)
Yy = 0.213 x 1073
I/Ic (calculated) = 0.35

Additional pattern
1. PDF 12-872 [Rose and Williams, 1959]

References
Clark, G. R. and Palenik, G. J.

Chem. Soc. 94, 4005.
International Tables

(1972). J. Amer.

for X-ray Crystallography,

IIX (1962). (The Kynoch Press, Birmingham,
Eng.) p. 202.
Rose, H. A. and Williams, J. G. (1959). J. Amer.

Pharm. Ass. 48, 487.
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H C1N3S

14 20

Calculated Pattern (Peak heights)

o
a(an) I hke 20(°)
A = 1.540598A
.71 3 o 1 1 9.10
8.26 7 0 1 2 10.70
7.52 60 -1 11 11.76
7.10 10 -1 1 2 12,46
6.7 26 1 1 13,02
6459 2 -1 0 a 13,42
6.37 5 -1 1 3 13,90
6,01 1 11 2 14,72
5.68 13 0 1 a 15.58
5.58 2 -1 1 a 15.88
5.43 5 -2 0 2 16.30
5.21 40 0o 2 o 17,02
4,85 93 -2 [o] 4+ 18,26
4,69 20 2 1 o 18.92
4.59 8 -1 2 2 19,34
4.52 a7 0 0o 6 19,62
4,37 24 -1 2 3 20.30
4,28 7 -1 1 6 20.90
4,13 100 2 1 2 21,52
4,02 37 -2 0 6+ 22.10
3,787 &7 -2 1 6+ 23,66
3.684 53 2 0 a+ 24,18
3,553 38 -2 2 a4 25.04
3,466 10 -1 2 6 25.66
3,437 5 2 1 7. 25.90
3.401 15 -3 1 1e 26.18
3,361 7 1 2 5 26.66
3.300 4 -2 0 8 27.00
3.269 2 -1 2 2 27.26
3.225 a 0 1 8 27.64
3.186 17 1 1 7. 27.98
3.14a 23 -2 1 8 28.26
3.051 2 0 3 & 28.86
3.064 2 1 2 6+ 29.12
3.008 20 2 2 a- 25.68
2.574 16 -3 2 3 20.02
2,612 21 2 1 6 30.68
2.87¢ 6 3 1 3. 31.04
2.850 2 -3 2 s 21.36
2.834 3 2 3 1 31.54
2.788 s -2 2 8 22,08
2.746 3 0 3 e 32,58
2.736 3 -2 3 s 32,70
2.715 S -4 0 a4+ 32.96
2.688 2 -1 2 9 33.30
2.67¢ 2 2 1 7 33,42
2.651 2 -2 110 33.78
2.626 6 -1 3 7. 34,12
2.623 6 1 1 G- 34,16
2.601 7 -2 2 o« 34,46




Methapyrilene hydrochloride, C M, CIN,S -(Continued)

14 20
Calculated Pattern (Peak heights) _ Calculated Pattexn (Peak heights)
o Y g
d(a) I hk& 20(°) d(R) b hk2 20(°)
A = 1.54059€A , X = 1.540598A
2.546 S 3 1 s 35,22 1.798 3 ~4 1 1a- 50,84
2.527 6 2 3 & 35,50 1,791 2 1 4 10¢ 50.96
2.502 6 1 & 1. 15,86 1.77% 3 -3 3 13 S51.44
2.475s 7 -1 4 3. 36.26 1.770 3 -6 0 8- 51,60
2,449 3 4 0 2+ 36.66 1.7%0 1 6 0 o 52,22
2.430 7 0 a4 ae 36.96 1.748 2 -3 4 11+ 52,42
2.409 3 1 2 7. 37.30 1.740 2 a4 2 8+ 82,56
24391 a4 1 a 3 37,58 1.720 1 3 4 Te 53,22
2.388 4 =3 2 9 37.64 1.710 2 -6 2 6+ 53.54
2.3€7 2 -4 1 8 27.98 1.697 1 =1 & 3¢ 54,00
2.346 a4 3 2 5 38,24 1.694 1 -3 3 1ae 54,10
2,332 4 -4 2 6¢ 38,58 1.6¢€8 2 4 0 10 55,00
2.301 1 -1 2 11e 39.12 1.659 1 -2 5 10 55,34
2.285 2 2 3 6 39,40 1.655 2 -1 6 s+ 55,48
2275 > o 3 © 29.56 1.619 1 -6 2 10+ 56.84
2.272 2 -1 & 6+ 39.64 l1.612 1 2 s a- s7.08
2.262 1 0 0 12+ 35,82 1.588 2 4 3 2 58,02
2.246 1 3 1 7. 40,12 1.%55%59 1 1 & 13 59,22
2.222 2 -4 0 10° 40.56 1.858 1 -4 1 17 55.38
2.213 3 1 01 11+ 40.74 1.850 1 -4 3 15« 55,58
2.1%4 1 2 a4 3+ 41,10 LlaBe7 1 =715 5S.76
2.175 3 2 o010 41,48
2.1582 2 =2 210 41,94 Calculated Pattern (Integrated)
2.138 A -4 T 2 a2, 24 s
2,132 a 1 3 9 42,34 d(R) I hk 2 20(°)
A = 1.540598A
2.128 4 2 1 10¢ 42,44
2.124 a -2 2 12+ 42,82
2,094 1 3 3 s 43.16 9.73 3 o 1 1 :-3:
2002 z 3os s 43.72 :.:: 7; f : T 11.76
2.0€3 2 4 4 3. . - .
2 3.86 7.40 5 1 1 o 11.96
2.0448 2 1 5 0+ 46,28 7.11 11 -1 1 2 12,44
2.038 2 -1 5 2+ 44,42
2.030 2 0 & 3+ 44,60 6.83 1 o 1 3 12.9%
6.80 20 S | 13,00
2.010 2 -2 0 14+ 43,08
1,999 [ 4 1 6 45,32 6,78 13 -] 4] 4 13.04
’ - 6.60 2 -1 o0 & 13,41
1.682 1 - &4 7 45,74 6.37 & -1 1 2 13.89
1.973 3 -2 1 1la+ 45.96
1.547 2 a 3 3. 46.€2 6402 1 1 1 2 14,71
5.68 15 0o 1 a 15,.%8
1.939 3 0O 0 14+ 46.82
1.623 2 -2 3 12+ 46.96 5.58 2 -1 1 & 15,88
5,43 ®© -2 0 2 16.30
«87
1.929 2 -3 4 8 47,08 S.28 18 2 0 o 16.8
1.917 2 3 3 Te 47.38
1.890 3 2 5 2 48.10 $,.21 4€ o 2 0 17,01
1.872 2 -5 2 o9+ 48,60 4. 85 11 o 2 2 18,23
1.863 2 2 112 48,84 4.86 s7 -2 0 a 18,24
4,85 s -1 1 = 18,26
1.858 2 -3 212 48.58 4,83 1 -2 1 1 18,37
1.850 1 4 &4 O+ 49,22
1.843 2 -1 1 15+ 49,42 s.82 £ -2 1 2 i:-:g
S T B C 3¢ S e S S e
.8 - * - a L] .
1.801 2 3 1 1s 80.6 e . T 2 o 1900
.. 67 '3 -2 1 3 19.01
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Methapyrilene hydrochloride, C

14H20

CIN,S ~(Continued)

Calculated Pattern (Integrated) Calculated Pattern (Integrated)
° ©
d(a) I hk4 20(°) a(a) I hk{ 20(°)
A = 1.540598A A = 1,5405983
4.5 € -1 2 2 16.32 3.034 2 2 0 [ 29.42
4,52 58 o 0 ¢ 1¢,€1 3.014 8 1 3 3 29,62
4,51 b 1 2 1 16,68 2.008 11 2 2 & 29,68
444G 4 2 o 2 1G.74 3.006 < -1 1 S 29 .69
4,40 2 -2 1 4 20.14 2.985 12 -2 2 7 29.91
4,37 2% -1 2 3 20429 2.S74 13 -3 2 3 30,02
4,25 S -1 1 6 20,90 2.963 < -3 2 1 30,14
4,18 c0 o 1 & 214,40 2.633 7 «3 1 7 30.45
4413 1 0o 2 & 21,49 2.92¢ 2 =2 3 2 30.52
44,13 100 2 1 2 21.52 2,925 3 o 2 5 30.54
4,0¢ 2 -1 2 4 21.72 2.921 1 -1 2 8 30.58
4.06 18 -2 1 S 21.72 2.913 2€ 2 1 [S] 30.67
4.03 32 -2 0 6 22.,0¢ 2,884 1 -2 1 S 20.98
44,02 21 1 1 S 22.12 2.879 € 3 1 3 31,04
3.787 1 1 o & 23.47 2.851 2 =2 2 5 31.35
3.765 2 -2 2 1 23.61 2.83¢ 4 2 3 1 21.54
3.760 42 -2 2 2 23.64 2,788 7 -2 2 3 22,08
2.757 4€ -2 1 & 23,67 2.754 2 o 3 6 32.48
2,750 3 -1 1 7 23.71 2.748 1 2 2 2 32,56
3.5698 22 2 2 o] 24,04 2.743 1 -2 010 32.62
zZ.686 7 -2 2 3 24,12 2.73¢ 1 -2 X 5 32,70
3.684 s2 2 0 & 24,14 2.723 4 -4 0 2 32.86
3.640 1 1 2 4 24 .44 2.717 7 -4 o] 4 22.94
3.571 2 2 2 1 24,51 2.714 2 1 3 5 32,97
2,559 1 1 1 6 25,00 2.713 2 0o 010 32.98
3.554 50 -2 2 & 25.04 2,689 1 1 2 © 33,29
3.52¢ 1 -1 0 8 25.22 2.678 1 2 1 7 33,464
3.470 12 -1 2 6 25.65 2.6532 2 -2 110 23,76
3,440 2 -3 1 2 25.88 2.630 1 -2 2 6 34,06
3,438 2 -2 1 7 25.89 2.620 2 -4 1 & 34.07
2,415 1 o 2 6 26607 2.628 3 -1 3 34,09
3,408 11 -2 1 1 26,16 5. 626 2 4 0 O 34,12
3.402 7 2 2 2 26,17 2,621 1 2 2 A 14,18
2.392 1 o 0 8 26.25 2.618 2 1 1 9 34,23
3.364 z o 3 2 26.47 2.609 1 0o 2 S 34, 34
3,351 2 -3 1 4 26.58 2.601 5 -2 2 9 34,46
2,342 3 -1 1 8 26.65 5.600 2 .3 1 o 24,47
3.33¢ 4 1 2 5 26.67 2.593 2 o 4 1 34,57
2,300 4 -2 0 8 27.00 2.558 2 o 4 2 35,05
3.270 1 -1 3 2 27.25 2.547 6 3 1 5 35,21
3.262 1 o 3 3 27.46 2.546 5 a 1 0 as,22
3.239 1 1 3 1 27,51 2.544 1 2 0 8 25,25
3.225 3 o 1 8 27.64 2.533 1 -1 4 1 35,41
3.196 11 3 1 1 27,91 2,528 2 1 4 0 25,48
3.186 2 -2 2 6 27.98 2.527 = z 3 & 35,49
3.186 13 117 27.99 2.516 1 -1 4 2 35.66
3,146 31 -2 1 8 28.35 2.507 2 -3 3 3 35,79
3.091 1 o 3 4 28.86 2.502 6 1 4 1 25,87
3.073 1 -t 3 4 29.03 2.492 1 111 36,02
3,063 1 1 2 6 29.13 2.478 5 -1 & 3 36,22
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Methapyrilene hydrochloride, (214H20

CIN,S - (Continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

a(a) a(a) I hk2 20(°)
= 1.540598A

2.47% 4 -1 3 8 1.547 1 4 3 3 46,60
2.471 1 2 1 8 1.9a1 1 -2 o0 1a 46,77
2,453 2 4 o] 2 1.638 2 0 0 14 45,84
2.449 1 -2 1 11 1.9332 1 2 312 46,98
2.431 5 o a4 a 1.928 1 -3 4 8 47.09
2.4320 3 -4 0 8 1.91% 1 -2 2 13 47,33
2.426 2 o 3 =8 1.017 2 3 .3 7 47.39
2.409 2 1 3 7 1.902 1 -1 s 6 47,79
24393 3 1 4 2 1.890 2 2 5 2 48,10
2.392 1 2 3 8 1.886 1 &4 3 a 48,21
2. 388 1 4 1 2 1,882 1 -4 4 2 48, 31
2.387 2 3 2 o 1.878 1 4 2 12 48,42
2.367 2 4 1 8 1.872 1 s 2 © 48.60
2.345 3 3 2 s 1.863 2 2 112 48,84
23233 3 -4 2 6 1,858 2 -2 3 12 48,68
2.330 2 -2 4 3 1,844 1 2 310 49,36
2.326 2 -2 012 1.843 1 a1 115 49,42
2.285 1 2 2 6 1,842 1 4 0 8 49,44
2.277 2 o 3 o 1.822 2 = 3 1 50.01
2,244 1 3 1 7 1.801 1 -2 1 15 50.64
2.222 3 -4 (o] 1.79¢€é 1 -3 5 4 50.81
2,213 z 1 1 1,74 1 -1 s 8 50.85
2.212 1 -3 3 1.7S4 1 -4 1 14 50,86
2.210 1 o 1 1.751 1 1 4 10 50.96
2.1G4 1 2 4 1.780 1 2 2 12 51,29
2,176 K] 2 (o] 1.777 1 -4 4 8 51,38
2.153 3 2 3 1.775 2 o 5 8 51,43
2.143 1 4 2 1.774 2 -3 313 51.46
24143 2 -4 3 1,770 2 -€ (0] 8 51.60
2.138 2 s 1 1.750 1 6 0 o 52,22
2.134 1 1 3 1.744 1 -3 4 11 52.42
2.130 2 2 1 1.740 1 -2 1 16 52.57
2,128 2 -5 1 1.737 1 4 2 8 52.66
2.125 1 -4 3 1.723 1 3 4 7 53.10
Ze.124 2 -2 2 1.711 1 -6 2 [S) 53.52
2.121 1 -1 1 2 1,70¢ 1 -4 1 185 £3.58
2,115 1 -3 4 3 1. 6C4 1 -3 3 14 54,06
2.0690 1 -3 4 s 1,671 1 -2 2 16 54,90
2.063 3 4 2 4 1.6€8 1 4 0 10 54,99
2.059 2 [e] s 2 1.6€5 1 2 S 7 55.10
2.037 1 -1 3 2 1,659 1 -2 € 10 55.32
2,020 2 0o 5 3 1.655 1 -1 6 s 55,46
2.030 1 -3 4 6 1,653 1 0o s 10 55.56
2,030 1 1 s 1 1.588 1 a 5 2 58.03
2.012 1 s 1 1 1.550 1 -4 3 1s 59.58
2.010 1 -2 014

1.699 6 4 1 6

1.583 1 -z 4 7

1.977 1 -4 112

1,973 3 -2 1 14




Silicon nitride,

Structure
Hexagonal, P63/m (176), Z = 4. The structure was
determined by Hardie and Jack [1957].

Atom positions [ibid.]
6(h) 6 silicon
6(h) 6 nitrogen
2(c) 2 nitrogen

Polymorphism [ibid.]
A polymorph, 0-SizNy is also hexagonal, with
space group P3lc; its structure has the same
tetrahedral units as the B form but their
arrangement is different.

Lattice constants
a=7.608A
¢ = 2.9109
(published values a = 7.608, c = 2.9107 [Hardie
and Jack, 19571).

CD cell; a = 7.608, ¢ = 2.9109, c/a = 0.3826

Volume
145.9 a3

Density
(measured) 3.19 g/cm3
(calculated) 3.193 g/cm3

Thermal parameters
Isotropic: overall B = 0.5

Scattering factors
Sio, N® [International Tables, 1962].

Scale factors (igtegrated intensities)
Y = 0.457 x 103

Additional pattern
1. PDF card 9-259 [Decker, General Electric
Co., Schenectady, N.Y.]

References

Hardie, D. and Jack, K. H. (1957). Nature,London,
No. 4581, Aug. 17, p. 332.

International Tables for X-ray Crystallography,

III (1962). (The Kynoch Press, Birmingham,
Eng.) p. 202.

B-S13N4

Calculated Pattern (Peak heights)

o
d(a) I hkf 20(°)
A = 1.540598a
6,58 40 1 o] ] 13.44
2,80 40 1 1 o 23.38
3.29 100 2 [¢] [o] 27.06
2. 66 o€ 1 o) 1 33,64
2.49 23] 2 1 (o] 36.04
2.31 [ 1 1 1 38.%4
2.20 S 3 (o] 0 41,08
2.18 25 2 (o] 1 41,36
1.902 e 2 2 0 47,78
1.892 s 2 1 1 48,04
1.827 12 1 3 (o] 45,86
1.753 38 3 o 1 S52.16
1.5%92 11 2 2 1 57.86
1.548 & 1 3 1+ 59.70
1,511 14 2 3 0+ 61,28
1,458 14 o o0 2 63,92
1,438 7 1 &4 0+ 64,80
1,434 [ 4 0 1 64,98
1,359 2 1 1 2 66,04
1,341 40 2 3 1 70.10
1,331 8 2 o] 2 70.70
1.318 a4 ) o] 0 71.54
1,289 20 3 1 1 73.40
1.268 [ 3 3 [¢] 74,82
1,257 16 2 1 2 75.62
1.200 2 8 0 1 79.84
1.183 1 S 1 O« 81,22
1.156 2 2 2 2 83,58
1,145 2 2 4 1+ 84,58
1.138 4 1 3 85,16
1.066 a4 S 1 1 89.28
1,083 3 a 3 0 90.66
1.088 1 2 S [o] 93.80
1.048 7 2 3 2+ 4,58
1.023 4 1 a 2 97.72
1.015 1 3 4 1 c€8,72
1,005 2 1 & 0 100.10
+ G919 3 2 S 1+ 101,90
8765 3 S (0] 2 104,10
« 9599 3 1 [¢] 3 106,74
«&S€E0 5] 3 3 2 107,36
«94C7 10 1 & 1+ 108.40
«G413 2 s 2 0 109,84
«G307 2 2 o] 3 111.72
.€182 2 S 1 2+ 114,06
« €127 2 2 (S o+ 114,62
.©040 ¢ 4 4 1 115.88
« 8956 2 7 o 1+ 118,66
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Silicon nitride, B8-Si N, -(Continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

°
d(i) 1 hk2 20(°) d(n) I hk% 20(0)
X = 1.540598A A = 1.540598A

6.59 35 1 o o 13.43 .S498 4 6 1 1 108,39
3.80 41 1 1 o] 23.37 9412 2 & 3 (o] 109.85%
3.29 100 2 [¢] 0 27.04 «S307 3 2 0 3 111,72
2.66 100 1 (o] 1 33.63 « 9182 2 s 1 2 114,06
2.49 100 2 1 [0} 36.04 «9137 3 2 5 [¢] 114,93
2.31 [} 1 1 1 38.93 «9040 S 4 4 1 116.89
2.20 2 3 o] 0 41,06 « 8956 1 S 3 1 118,66
2.18 38 2 o 1 41,36 « 8956 2 7 0 1 118,66
1.602 < 2 2 0 47,78

1.892 € 2 1 1 48,04

1.827 132 1 3 o] 49,86

1.783 40 2 [¢] 1 52.13

1.592 132 2 2 1 S57.87

1.548 2 3 1 1 59.70

1.548 s 1 3 1 56.70

1.512 7 3 2 o] 61.28

1.512 1<] 2 2 (o] 61.28

1.455 17 [¢] o] 2 63.51

1.438 4 4 1 (o] 64,79

1.438 51 1 4 [¢] 64,79

1.434 2 4 0 1 65,00

1.359 3 1 1 2 69.04

1,341 € 32 2 1 70,09

1.341 45 2 3 1 70.09

13321 S 2 (] 2 70.71

1.318 S 5 (o} 0 71.54

1.28¢ 25 4 1 1 73.39

1.268 7 3 3 [o] 74.82

1.257 1s 2 1 2 75.62

1.200 2 S (0] 1 79.83

1.183 2 5 1 o 81.22

1.156 3 2 2 2 83,5

1.145 4 2 4 1 84,58

1.138 a4 1 3 2 85,16

1.096 S s 1 1 89,28

1.083 a 4 3 0 Q0,66

1,055 1 2 s o 3,79

1.048 4 3 2 2 S4,57

1.048 s 2 2 2 €4,57

1,023 3 1 4 2 S7.72

1.023 3 a 1 2 C7.72

1.015 1 3 4 1 GR,72

1.005 2 1 ) 0 100,11

«9919 1 8 2 1 101.60

«©919 4 2z S 1 101.€0

«S768 s 5 [¢] 2 104,11

« 5599 3 1 [¢] 3 106,74

« €560 € 3 2 2 107.36

«9510 1 4 4 (o] 108,19

«5468 10 1 6 1 108,39
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Vanadium sulfide, u-V3S

Structure
Tetragonal, I42m (121), Zz = 8. The structure was
determined by Pedersen and Grgnvold [1959], and
is closely related to that of NijP.

Atom positions [ibid.]
8(i) 8 vanadium(l) 8(f) 8 vanadium(3)
8(i) 8 vanadium(2) 8(g) 8 sulfur

Polymorphism [ibid.]
The material was stable above 950 °C, and ap-
peared also in samples quenched from 1400 °C.

A tetragonal polymorph; B-V3S is stable below
825 °C, and has the space group P4)/nbc. The

structures are closely related.

Lattice consgants [ibid.]
a = 9.470 A
c = 4.589

CD cell: a = 9.470, c = 4.589, c/a = 0.4846

Volume
411.6 a3

Density
(measured) 5.895 g/cm3
(calculated) 5.968 g/cm?

Thermal parameters
B = 0 since absorption and temperature effects
nearly balance each other [Pedersen and
Grgnvold, 1959].

Scattering factors
SO, v0 [Cromer polynomial format: Cromer, 1972;
Cromer and Mann, 1968].

Scale factors (integrated intensities)

Y = 0.171 x 10° 3

References
Cromer, D. T. (1972). Private communication.

Cromer, D. T. and Mann, J. B. (1968). Acta Cryst-

allogr. A24, 321.

Pedersen, B. and Grgnvold, F. (1959). Acta Cryst-

allogr. 12, 1022.

Calculated Pattern (Peak heights)

[-J
a(a) 1 hkg 200°)
A = 1.540598a

4,13 1 1 0 1 21,52
3.112 1 2 1 1 28,66
2.994 1 32 1 0 29.82
2.601 8 3 0 1 34.46
2,280 100 3 2 1 39.50
2.232 55 3 3 0 40.38
2.170 60 1 1 2 41,58
2.118 30 4 2 0 42,66
2,064 20 2 0 2 43,82
2,054 100 4 1 1 44,06

Calculated Pattern (Peak heights)

[-]
da(a) I hkg 20(°)
A = 1.540598A

1.8%92 40 2 2 2 48,04
1.857 16 s 1 (o} 49,02
1,821 12 3 1 2 50, 04
1,751 7 4 3 1+ 52.20
1.648 S 4 0 2 S55.74
1.643 S 5 2 1 55.92
1.600 3 3 3 2 57.56
1.578 1 & 0 O 584 42
1.4G7 & 6 2 0 61.62
1.474 14 & 1 1 &3.00
1.408 1 s a4 1 €6, 3%
1.376 1 3 0 3 68, 06
1.352 s 4 4 2 69,44
1.349 [ 6 3 1 69,62
1,339 11 7 1 o+ 70,22
1.326 S s 3 2 71,06
1,322 17 3 2 3 71.28
1,313 2 6 4 O 71.82
1.300 10 [ o] 2 72.66
1.2732 15 4 1 3 74,46
1.2515 10 7 2 1 75.€8
1.24 34 S 7 3 (o] 76456
1.1900 2 4 2 3+ 80,68
1.1722 3 6 &5 1 82.16
1.1566 13 5 5 2 83.52
1.,1472 8 o 0 &4 84,36
1,1378 10 7?7 4 1 85,22
1.1160 2 6 6 0 87,30
1,1010 1 7 5 0 88.80
1.0911 S 6 1 3 B9, 82
1.0774 7 8 3 1 S1.28
1,0521 6 8 0 2 C4,14
1.037a 2 6 3 3 9%. 90
1.0266 3 8 2 2 S7.20
1,0257 1 S (o] 1 S7.36
1,0203 6 3 3 4 ©8,04
1.0133 1 7 0 3 S8.96
1.0087 4 4 2 4 GG, 58
1.0023 2 S 2 1+ 100. 44
« 9906 s 7 2 3 102. 04
. 9806 2 8 5 1 103,54
«S761 4 S 1 4 104,22
.9515 3 9 1 2 108,10
«©502 2 6 S5 3 108, 32
«.S470 ) 10 0 o 108, 86
«9411 € e a4 1 109.88
«9317 6 7 4 3 111.54
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Vanadium sulfide,

a-V,S -(Continued)

Calculated Pattern (Integrated)

Calculated Pattern (Integrated)

d(ﬁ) I hk& 20(°) a(a) I hk% 20(°)
A = 1.540598A A = 1.540598A

4,13 1 1 0 1 21.50 1.0374 2 6 3 3 €5 .89
3.112 1 2 1 1 28, 66 1.0270 3 8 2 2 S7.19
2.565 1 3 1 0 29. 81 1.0256 1 < 0 1 ©7.37
2,601 8 3 0 1 34,46 1.0204 8 2 3 a $8,04
2.2%4 1 0o o0 2 39,23 1.0134 1 7 0 3 98,95
2.280 100 3 2 1 39,50 1.0087 5 « 2 &4 $G.57
2.232 55 3 3 o0 40, 38 1.0024 2 9 2 1 100, 44
2.171 60 1 1 2 41,57 1.0024 1 7 &6 1 100, 44
2.118 30 4 2 0 42,66 .$909 & 7 2 3 102,03
2.065% 14 2 0 2 43,81 .9806 2 8 5 1 103,54
2.054 100 4 1 1 44,05 .6760 s 5 1 a 104,22
1.8693 40 2 2 2 48,03 <9516 4 S 1 2 108, 09
1.857 17 5 1 0 49,01 «6502 2 e 5 3 108, 32
1.821 13 3 1 2 50, 04 «€a7o 6 10 0 o 108,86
1.751 3 s 0 1 52.21 .9411 8 S 4 1 109.87
1.751 4 4 3 1 52.21 .€316 8 7 4 3 111.58
1.648 9 4 o0 2 55.75

1.642 6 s 2 1 55,95

1.600 3 2 3 2 57.56

1.578 1 6 0 0 58,42

1.4S7 4 6 2 0 61,62

1.474 16 e 1 1 63.00

1.408 1 s 4 1 €6, 35

1.377 1 3 0 3 68, 05

1.352 5 4 4 2 69,44

1.349 4 e 3 1 69,62

1.336 7 7 1 0 70.22

1.339 5 5 8§ 0 70.22

1.32€ 10 5 3 2 71.05

1.322 14 3 2 3 71.29

1.313 2 6 4 0 71.83

1.300 11 6 0 2 72.€5

1.2976 2 7 0 1 72.83

1.2732 18 4 1 3 74,46

1.2540 1 6 2 2 75.80

1.2518 11 7 2 1 75.%8

1.2435 5 7 3 0 76.56

1.1900 1 E 0 3 80.68

1.1900 1 4 3 3 80,68

1.1723 4 6 5 1 82.16

1.1566 15 5 5 2 83,51

1.1541 2 s 2 3 83, 74

1.1472 9 0O 0 a 84,36

1.1398 2 6 & 2 85, 04

1.,1379 11 7 4 1 85,21

1.11€1 2 6 &6 0 87.29

1.1009 1 7 5 0 88,81

1,0911 5 € 1 3 89, 82

1,0774 9 8 3 1 S1.28

1,0520 7 8 0 2 94,15
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Vanadium sulfide, B-V3S

Structure
Tetragonal, P4y/mbc (133), Z = 8. The structure
was determined by Pedersen and Grgnvold [1959]
and shows relationship to the B-W structure type.

Atom positions [ibid.])
8(j) 8 vanadium(l) 8(i) 8 vanadium(3)
8(j) 8 vanadium(2) 8(h) 8 sulfur

Polymorphism [ibid.]
The material was stable below 825 °C. A tetra-
gonal polymorph, a-V3S has the space group Izzm;
it is stable above 950 °C and appears also in
samples quenched from 1400 °C. The twe struc-
tures are closely related.

Lattice constants [ibid.]
a= 9,381 A
c = 4.663

CD cell: a = 9,381, ¢ = 4.663, c/a = 0.4971

Volume
410.4 A3

Density
(measured) 5.939 g/cm3
(calculated) 5.985 g/cm3

Thermal parameters
B = 0, since absorption and temperature effects
nearly balance each other [Pedersen and Grgnvold,
1959].

Scattering factors
VO, SO, [Cromer polynomial format: Cromer, 1972;
Cromer and Mann, 1968].

Scale factors (integrated intensities)
Y = 0.152 x 103

References

Cromer, D. T. (1972). Private communication.

Cromer, D. T. and Mann, J. B. (1968). Acta Crys-
tallogr. A24, 321.

Pedersen, B. and Grgnvold, F. (1959). Acta Crys-
tallogr. 12, 1l022.
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Calculated Pattern (Peak heights)

o
d(A) I hk4 20(°)
A = 1.540598A
2.502 25 3 1 1 35.86
2.345 2 4 0 o0 38.36
2.332 2 o o0 2 38.58
2.272 100 3 2 1 39.64
2.211 60 3 3 0 40,78
2,200 75 1 1 2 41,00
2.097 as 4 2 o+ 43,10
2.045 78 a 1 1 44,26
1.913 %0 a 2 47,50
1.907 60 2 2 2 47,64
1.840 20 s 1 0 49.50
1.834 19 3 1 2 49,68
1.711 6 s 1 1 53.50
1.653 9 a4 0 2 55.54
1.608 4 3 3 2 57.38
1.483 . 6 2 o0+ 62.58
1.464 15 6 1 1 63.48
l.414 1 6 2 1 66.04
1.398 1 s & 1 66.88
1.377 2 3 1 3 68.06
1351 L 3 4 4 2 69.50
1.339 2 6 3 1 70.22
1.334 14 3 2 3 70.52
1.326 13 7 1 o+ 71.00
1.324 14 s 3 2 71.16
1.2984 14 6 0 2 72.78
1.2953 10 4 0 3 72.98
1.283% 12 4 1 3 73.76
1.2761 3 7 1 1 74,26
1.2531 ] 6 4 1 75.86
1.2498 7 4 2 3 76410
1.2420 6 7 2 1 76.66
1.2317 5 7 3 o0 77.42
1.1910 7 7 3 1 80460
1.1878 s s 1 3 80 .86
1.1657 9 o o a 82.72
1.1530 15 5 5 2 83.84
l1.1361 2 6 4 2 85.38
1.1058 2 6 6 0 88.34
1.0947 s 6 1 3 89.44
1.0907 1 7 5 0 89.86
1.0687 8 8 3 1 92.24
1.0619 s 7 5 1 93.00
1.0476 6 8 0 2 94 .66
1.0312 7 3 3 a 96.66
1.0231 4 8 & 1 97.68
1.0225 4 8 2 2 97.76
10190 6 & 2 a 98,22
1.0114 2 9 1 1 99.22
1.0090 2 7 1 3 99.54




Vanadium sulfide, 8-V,S - (Continued)

Calculated Pattern (Integrated) Calculated Pattern (Integrated)
-]
d(A) 1 hk& 20(°) a(a) I hk& 20(°)
A = 1.540598A A = 1.540598A

2503 20 3 1 1 35.85 1.0312 9 3 3 & 96,66
24345 2 4 0 O 38435 1.0233 3 8 & 1 97 .66
2331 1 o o0 2 38.58 1. 0224 3 8 2 2 97.78
2272 100 3 2 1 39.64 1.0190 6 a 2 A 98.22
2.211 55 3 3 0 40.78 1.0113 3 9 1 1 99,23
2200 6s 1 T 2 41,00 1.0091 2 T 1 3 99,52
2098 35 4 2 0 43.09 |

2095 16 a 0 1 43,14

2.088 16 2 0 2 43,30

2045 75 4 1 1 44,26

1.913 20 4 2 1 47 .49

1907 58 4 2 2 47,64

1.840 20 5 1 0 49,50

1.833 13 3 1 2 49,70

1.711 7 S 1 1 5350

1.653 9 4 0 2 55.53

1.604 ) 3 3 2 57.39

1.483 4 6 2 0 62.57

1.482 1 6 [¢] 1 62.62

le464 17 ) 1 1 63.48

1,413 1 6 2 1 66,04

1.398 1 s 4 1 66.89

1377 3 3 1 3 68404

1.351 S [} o 2 69,50

1339 1 6 3 1 70.21

14334 15 3 2 3 70.52

1327 8 7 1 [¢] 7099

1.327 S S S 0 70.99

1.324 10 S 3 2 T1.14

1301 3 6 4 0 T2¢62

12985 15 6 0 2 T72.77

1. 2956 3 4 [¢] 3 7296

1.2834 14 4 1 3 T3.77

12760 3 ? 1 1 74,27

1.2531 10 6 & 1 75.87

1.2515 1 6 2 2 75.98

1.2488 S 4 2 3 7617

1.2420 7 7 2 1 76066

1.2318 6 7 3 0 T7e42

11909 8 7 3 1 80.60

1.1873 2 s 1 3 80,90

1.1657 10 0O 0 & 82.72

1.1531 18 s § 2 83.83

1.1360 2 6 a4 2 85,38

11056 3 6 6 0 88.33

1.0948 6 6 1 3 89.44

1.0905 1 7 5 o 89.88

1.0687 9 8 3 1 92.23

1.0619 6 7 3 1 93.01

1.0476 7 8 0 2 94,67
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CUMULATIVE INDEX TO CIRCULAR 539, VOLUMES 1-10 and MONOGRAPH 25, SECTIONS 1-14, inclusive.

Vol. or
Sec.
Aluminum, Al ....eerreencecccannann 1
Aluminum antimony, AlSb ........... 4
Aluminum bismuth oxide, Al,Bi,Og .. 1lm
Aluminum chloride, AlClz ...... cene 9m
Aluminum chloride hydrate

(chloraluminite), AlCl3*6H20 ..... 7
Aluminum copper, AlyCUg.e.cencennn. 1lm
Aluminum fluoride hydroxide silicate,

topaz, Aly(F,OH)2Si0L ceceecennnn. 1m
Aluminum lithium, AlyLig......... .o 10m
Aluminum nickel, AINi....ccceeeenns 6m
Aluminum nitride, AIN ......... e 12m
Aluminum nitrate hydrate,

AL(NO3)3°*9H20 ..ivevvnnnnn. e 1lm
Aluminum oxide (corundum}, 0-Alo03 ]
Aluminum oxide hydrate (boehmite),

a-Al703*H30 +evviniennnnns cheean e 3
Aluminum oxide hydrate, diaspore,

B=Al703°H20 .iiiiiineneeenannnnn 3
Aluminum phosphate, Al1(PO3)3 ...... 2m
Aluminum phosphate (berlinite),

AlPO, (trigonal) ...... e eieeeaen 10
Aluminum phosphate, AlPOy

(orthorhombic) ........ Cheeeaeaaan 10
Aluminum silicate (mullite),

AlgSin013 vevevennn. feeeteaeaan “en 3m
Aluminum tungsten oxide, Alj(WCy) 3 1lm
Ammonium aluminum fluoride,

(NHy) 3AlFg weenenanenn- feeaseeneee 9m
Ammonium aluminum selenate hydrate,

NH,AL (SeOy) p*12H20 .. cvieennnenn. 9m
Ammonium aluminum sulfate,

NHyAL(SOL)p «venn.n [ ceees 10m
Ammonium aluminum sulfate hydrate

(tschermigite), NHyAl(SOy)»°*12H0 6
Ammonium azide, NHyN3 ............. 9
Ammonium beryllium fluoride,

(NHL)2BEFL wevevenarenennnn eee e 3m
Ammonium boron fluoride, NH,BFy, ... 3m
Ammonium bromide, NHyBr ........... 2
Ammonium cadmium chloride, NH,CdClj 5m
Ammonium cadmium sulfate,

(NHQ)zcdz(SOQ)3 ceeecssssassaanans 7m
Ammonium cadmium sulfate hydrate,

(NE,) pCA(S04) 2*6H20 .vveeenn... “ee 8m
Ammonium calcium sulfate,

(NHL) 2Cas(SOL) 3 eveeverereneannnns 8m
Ammonium chlorate, NH,C1Oy,

(orthorhombicC) .eeeeeececesencanns 7
Ammonium chloride (sal-ammoniac),

NHLCL eveveneennnnnsenoannaanennnn 1
Ammonium chromium sulfate hydrate,

NH4Cr (SCuL)2°12H20 t.vveveevennenns 6
Ammonium cobalt {(II) chleride,

NHLCOCL3 tieveevnenaeccnnnnnncnnns 6m
Ammonium cobalt fluoride, NH4COFj3 8m

Further work on this
and it is
will be issued. Therefore, the
the project.

m - Monograph 25.

A mineral name in
sample.
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Ammonium copper bromide hydrate,

(NHy) 2CuBr4*2H70 coovvevneonn e 10m
Ammonium copper chloride, NH,CuClj Tm
Ammonium copper chloride hydrate,

(NHy) oCuCly*2H20 ...... e e 12m
Ammonium copper fluoride, NH,CuFj3 .. 1lm
Ammonium gallium sulfate hydrate,

NH,Ga(SCL)2*12H20 .evvneinenennnnn 6
Ammonium germanium fluoride,

(NHY) 2GEF G teevvennnnnnncnannannann 6
Ammonium hydrogen carbonate

(teschemacherite), (NHy)HCO3 ...... 9
Ammonium hydrogen phosphate,

NHLHoPOL cvvveinninennnnnenn. Ceeenn 4
Ammonium iodate, NH4IO3 ............ 10m
Ammonium iodide, NHyI .............. 4
Ammonium iridium chloride,

(NHL) 2IrClg vvveineennnnenannn Ceeen 8
Ammonium iron chloride hydrate,

(NHy) »)FeClg*HpO0u v v nnnnns c e e reaaas 14m
Ammonium iron fluoride, (NHy)3FeFg 9m
Ammonium iron sulfate, NHyFe(SOy) o 10m
Ammonium iron sulfate hydrate,

NHyFe (SOyL) 2*12H00 ... .vivnnn.. PP 6
Ammonium lead chloride, (NHy) PbClg 1lim
Ammonium magnesium aluminum fluoride,

NHLMGALFg vivenennnnns Ceeeeaaae ve 10m
Ammonium magnesium chromium coxide

hydrate, (NHy),Mg(CrOy)5*6H20 ..... 8m
Ammonium magnesium phosphate hydrate

(struvite), MgNH,PO,*6H;C.......... 3m
Ammonium manganese chloride hydrate,

(NHy) pMnC1,*2H50 venenn... e 11m
Ammonium manganese (II) fluoride,

NHUMNF3 oeeeiinnnenncananccnnansss 5m
Ammonium manganese sulfate,

(NHy)oMno (SOL) 3 weevneeennnnnenannn 7m
Ammonium manganese sulfate hydrate,

(NHy) oMn (SO4) 2*6H20 t.vveeeennnnnn. 8m
Ammonium mercury chloride, NHyHgGClj 8m
Ammonium molybdenum oxide phosphate

hydrate, (NHQ)3(MOO3)12POQ’4H20 e 8
Ammonium nickel (II) chloride,

NHyNiCly ......... cee e i e 6m
Ammonium nickel chromium oxide

hydrate, (NHy)oNi(CrOy)y*6Hp0 ..... 8m
Ammonium nitrate (nitrammite),

NHyNO3 ......... ceesans ceesasssanan 7
Ammonium osmium bromide, (NHy);0sBrg 3
Ammonium osmium chloride,

(NHL) 20SClg eevennnsoesosacnannnnns 1m
Ammonium palladium chloride,

(NHL)2PACLY vevevvnecenecnnnnennnas 6
Ammonium palladium chloride,

(NHL)2PAClg ceveevvenccenconnnnnnnn 8
Ammonium platinum bromide,

(NHL) gPtBYg covenosneccennccananans 9
Ammonium platinum chloride,

(NHL) oPtClg veveverocencncennnanans 5
Ammonium pctassium iron chloride

hydrate (kremersite),

(NHy ,K) 2FeClg*HpOu et vt vnnnnnnncnsns 1l4m
Ammonium rhenium oxide, NHyReOy .... 9
Ammonium selenium bromide,

(NHL) 2SEBIg vvveerecrecnncsanccnnns 8
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Ammonium silicon fluoride Barium bromate hydrate,

(cryptohaliée), (NHL) 2SiFg eveeeenn 5 5 Ba (BrO3)5*Ho0 ...iivvennnn. ceeeeen 8m 19
Ammonium strontium chromium oxide, Barium bromide, BaBry ....... Ceeeea 10m 63

(NHy) oS (CxrOp) e eecenceceecnnnns .o 1l4m 9 Barium bromide fluoride, BaBrF .... 10m 10
Ammonium sulfate (mascagnite), Barium bromide hydrate, BaBrj+H,0 3m 10

(NHL) 2SOl e eeeeencnsccnnosaannnnsan 9 8 Barium calcium nitrate,

Ammonium tellurium bromide, Ba ps5Ca 75(NO3)p «ecvvenennnnn. cee 12m 38
(NHL) 0TeBYg ceceeveccesncnccanncns 8 5 Barium calcium nitrate,
Ammonium tellurium chloride, Ba sgCa 50(NO3)p cevvenncennnannns 12m 38

(NHL) 0TeClg cvvvvnesaneccnsssnacns 8 8 Barium calcium nitrate,

Ammonium tin chloride, (NHy),>SnClg 5 4 Ba, 75Ca 25(NO3)p covecenncncannnns 12m 38
Ammonium vanadium oxide, NH,VOj3 ... 8 9 Barium calcium tungsten oxide,

Ammonium zinc fluoride, NH,ZnFj3 ... 8m 18 BagCaWlg «cvenerrernreencnnronnnns 9m 10
Ammonium zirconium fluoride, Barium carbonate (witherite), BaCOj

(NHL)3ZXF7 +ovceeenennnesonccnnanas 6 14 (orthorhombic) .........cce0ien... 2 54
Antimony, Sb ....ceiiiiicieniiianan 3 14 Barium carbonate, BaCOj3 (cubic)

Antimony cerium, CeSb....cceereienn. 4m 40 at 1075 °C tiiiiriiiiniiniitnennannn 10 11
Antimony dysprosium, DySb.......... 4m 41 Barium chlorate hydrate,

Antimony erbium, ErSb.............. 4m 41 Ba(ClOy)2*3H20 tiviivinniennnnnnns 2m 7
Antimony (III) fluoride, SbF3 ...... 2m 4 Barium chlorate hydrate,

Antimony gadolinium, GdSb.......... 4m 42 Ba(Cl03)*H20 ....... Ceeeeeeaeaes 8m 21
Antimony gallium, GaSb............. 6 30 Barium chloride, BaCl;, (cubic) ... 9m 13
Antimony gold (aurostibite), AuSb;. 7 18 Barium chloride, BaClj,

Antimony indium, InSb.......c.ce0.. 4 73 (orthorhombic) .......... ..., .. 9m 11
Antimony (III) iodide, SbIjz ........ 6 16 Barium chloride fluoride, BaClF ... 10m 11
Antimony lanthanum, LaSb........... 4m 42 Barium chloride hydrate, BaCl,*2H,0 12m 9
Antimony neodymium, NdSb........... 4m 43 Barium fluoride, BaFy ..eeevceceean 1 70
Antimony (IITI) oxide (senarmontite), Barium hydroxide phosphate,

Sby03 (CUDiC) +evevunn.- 3 31 Bag (OH) (POL)3 eevvvennn. 1lm 12
Antimony (III) oxide, valentinite, Barium iodide, BaIy c.vveerenceesnn 10m 66

Sb,03 (orthorhombic) ............. 10 6 Barium lead chloride, BaPbCl, ..... 1lm 13
Antimony (IV) oxide (cervantite), Barium lead nitrate,

Sbo0Oy «e... e e cteacseesecnnos 10 8 Ba.57Pb‘33(N03)2 et eeetaraaan. 12m 40
Antimony (V) oxide, Sby05 «.eoven... 10 10 Barium lead nitrate,

Antimony praseodymium, PrSb........ 4m 43 Ba_g7Pb 33(NO3)p «ceevevecnnnnennnn. 12m 40
Antimony scandium, SBSC....eseeven.. 4m 44 Barium molybdenum oxide, BaMoO, .... 7 7
Antimony selenide, SbjySe3 ......... 3m 7 Barium molybdenum oxide, BajyMoOg ... 12m 10
Antimony silver sulfide, AgSbS; Barium nitrate (nitrobarite),

(Cubic) e aneneeneenns 5m 48 Ba(NO3)2 cvrennerennnenennannannans 1lm 14
Antimony silver sulfide (miargyrite), Barium oxide, Ba0 ..ieeeeencnnnnanns Sm 63

AgSbS; (monoclinic).........o.... 5m 49 Barium oxide, Ba0y .....cveviennnnns 6 18
Antimony silver sulfide (pyrargyrite), Barium phosphate, Ba3z(POy)y ........ 12m 12

Ag3SbS3 (trigonal)............... 5m 51 Barium selenide, BaSe .............. 5m 61
Antimony silver telluride, AgSbTe,. 3m 47 Barium silicate, B-BaSiOj....... e 13m 8
Antimony (III) sulfide (stibnite), Barium silicate (sanbornite),

Sb253 s vecesessseceensssanenaesun 5 6 B'"BaSizos.......................... 13m 10
Antimony telluride, SbyTe3 ........ 3m 8 Barium silicate, BapSiOj..veveeeean. 13m 12
Antimony terbium, SbTb............. S5m 6l Barium silicate, Ba»Si30g...... cenes 13m 13
Antimony thorium, SbTh....veceeaess 4m 44 Barium silicate, Ba3SiOg....eeecennn 13m 15
Antimony thulium, SbTm............. 4m 45 Barium silicate, Ba3SigOj3..cccc.... 13m 17
Antimony ytterbium, Sb¥b........... 4m 45 Barium silicon fluoride, BaSiFg .... 4m 7
Antimony yttrium, SbY....eeeeeeeens 4m 46 Barium strontium nitrate,

ArsenicC, AS ..veececesscccccncsccea 3 6 Ba.ZSSr.75(NO3)2 ceteeeesenscscanns 12m 42
Arsenic cerium, ASCe..cceeeconsnces 4m 51 Barium strontium nitrate,
Arsenic (III) iodide, ASI3 .ccvves.. 13m 7 Ba 50Sr 50(NO3)2 cteerecvecnnannnns 12m 42
Arsenic oxide (arsenolite), Barium strontium nitrate,

As)03 (cubic) ...cieeiinenenean.. 1 51 Ba_ 75Sr 55(NO3); ...... ctsensnssces 12m 42
Arsenic oxide, claudetite, As;03 Barium sulfate (baryte), BasO, ..... 10m 12

}monoclinic) ceesscsesertcanreanan 3m 9 Barium sulfide, BaS ..ccieeecnccenen 7 8

Barium, BA ...ccececsorccscraananns 4 7 Barium tin oxide, BaSnOj3 ........... 3m 11
Barium aluminum oxide, BaAlj;0y .... 5m 11 Barium titanium oxide, BaTiOj3 ...... 3 45
Barium aluminum oxide, BajzAly0¢ ... 12m 7 Barium titanium silicate (fresnoite),
Barium arsenate, Ba3(AsOy)y ....... 2m 6 BasTiSig0g wvveennnnnineennenennnns 9m 14
Barium borate, BaByO7 ..c.cvevnnnnn 4m 6 Barium tungsten oxide, BaWO, ....... 7 9
Barium borate, high form, BaB0, .. 4m 4 Barium tungsten oxide, BajW0g ...... 12m 14
Barium borate, BaBgO0j3.cececuueenn.. 7m 10
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Barium vanadium oxide, Ba3z(VOy)p.... 14m
Barium zirconium oxide, BaZrOj3 ..... 5

Beryllium, alpha, Be .c.ciieveeencens 9m
Beryllium aluminum oxide

(chrysoberyl)}, BeAloOy seveceencans 9
Beryllium aluminum silicate; beryl,

Be3Al;y(Si03)g cececnnenceccencannns 9
Beryllium calcium oxide, Bej;Caj;059 m
Beryllium chromium oxide, BeCr,0, .. 10
Beryllium cobalt, BeCO ...cveevensns 5m
Beryllium germanium oxide, BejyGeO, 10
Beryllium lanthanum oxide, Bej;LajOg 9m
Beryllium niobium, BepNb ........... m
Beryllium oxide (bromellite), BeO .. 1
Beryllium palladium, BePd .......... S5m
Beryllium silicate, phenacite,

BeSis0y «...- e tteritsereet e 8
Bismuth, Bi ..uicecncecccncossanssans 3
Bismuth cerium, BiCe€..:cieeeeecaansn 4m
Bismuth dysprosium, BiDy...voeeeeves 4m
Bismuth erbium, BiEr......ceceeeeass 4m
Bismuth fluoride, BiFj3 ........ ceeen 1m
Bismuth holmium, BiHO:.:eeeoseeeeaens 4m
Bismuth(III) iodide, BiIj ....c.-... 6
Bismuth lanthanum, BilLa.....ceoeevess 4m
Bismuth neodymium, BiNd............. 4m
Bismuth oxide (bismite), a-Biy0Oj3 ... 3m
Bismuth oxide bromide, BiOBr ....... 8
Bismuth oxide chloride (bismoclite),

BiOCLl tisieececnuenscccscanansanans 4
Bismuth oxide iodide, BiOI ......... 9
Bismuth phosphate, BiPO, (monoclinic) 3m
Bismuth phosphate, BiPO, (trigonal) 3m
Bismuth praseodymium, BiPr.......... 4m
Bismuth sulfide (bismuthinite),

BigS3 vrvevrcncenncecnasocenncananns Sm
Bismuth telluride, BiTe ....cceeeonn 4m
Bismuth telluride (tellurobis-

muthite), BigTe3 .e.veereccnnecoans 3m
Bismuth vanadium oxide, low form,

BiVO, (tetragonal) ....cevieeecneannes 3m
Bismuth vanadium oxide, high form,

BivVO, (monoclinic) .....ieeeececenn 3m
Boron oxide, B;03, phase 1 ......... 10m

Cadmium, CA ..vveeecnncsrensncccanas 3
Cadmium ammine chloride,

CA(NH3)2Cl)y eveveneenacncnnnncnnons 10m
Cadmium bromide, CdBry ...c.ceeeeea.. 9
Cadmium bromide chloride, CdBrCl ... 1lm
Cadmium carbonate (otavite), CdCOj3 7
Cadmium cerium, CACE...ceeeresvscens S5m
Cadmium chlorate hydrate,

Cd(ClOg)2‘6H20 e s esssesecsacsesanas 3m

Cadmium chloride, CdCly; ............ 9
Cadmium chromium oxide, CdCr,0y .... 5m
Cadmium copper, CdgCug.eeeeceeanunn. 1lm
Cadmium cyanide, CA(CN)y ......c.... 2m
Cadmium fluoride, CdFy ...eevveennen 10m
Cadmium iron oxide, CdFe;0p ........ 9m
Cadmium lanthanum, CALa......c0veen.. Sm
Cadmium manganese oxide, CdMny0y ... 10m
Cadmium molybdenum oxide, CAMoOy ... (<)
Cadmium nitrate hydrate,

Cd(NO3)2‘4H20 ce et eeas s seesseesanane 7m
Cadmium oxide, CAO ..vvvevecrnncnons 2
Cadmium oxide, Cd0 (ref. standard) 8m
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Cadmium praseodymium, CAPr.......... 5m
Cadmium selenide (cadmoselite),

CdSe (hexagonal) .....iceoeesansosns 7
Cadmium silicate, CdySiOh...cevce.n.. 13m
Cadmium silicate, Cd3SiOg.cccc.ecen. 13m
Cadmium sulfate, CAdSOy .c.vceeecnnen. 3m
Cadmium sulfate hydrate,

3CASOL*BHYO cucrnrrnniervecnnnanons 6ém
Cadmium sulfate hydrate, CdSO,+H,0 6m
Cadmium sulfide (greenockite), Cds 4
Cadmium telluride, CATE ....eceevnne 3m
Cadmium tungsten oxide, CAWO, ...... 2m
Calcium, Ca .cocecereccsnaanannas PR 9m
Calcium aluminum germanium oxide,

Ca3A12(Gqu)3 e e et sesses s et e sen s 10
Calcium aluminum hydroxide,

CaSAIZ(OH)IZ ceeessecccescssascnnses 1lm
Calcium aluminum oxide, Ca3Al;0qg ... 5
Calcium aluminum oxide (mayenite),

Ca12A11q033 cesesesssuse csesereceeven 9
Calcium aluminum sulfate hydrate

(ettringite), C36A1253018'31H20 e 8
Calcium bromide, CaBry «...eceeacess llm
Calcium bromide hydrate, CaBr,+6H,0 8
Calcium carbonate (aragonite),

CaCOj3 (orthorhombic) .............. 3
Calcium carbonate (aragonite), CaCOj

(orthorhombic, calculated pattern) 14m
Calcium carbonate (calcite),

CaCO3 (hexagonal) ........ ceeserene 2
Calcium chloride (hydrophilite),

CaCly .c.venn... ceecttresersassennn 1lm
Calcium chloride fluoride, CaClF ... 10m
Calcium chloride hydrate,

CaCly*4HoO v.veenncennns cesereanes 1Im
Calcium chloride hydrate

(antarcticite), CaCly*6H0 ........ 12m
Calcium chromium germanium oxide,

Ca3Cr2(Ge04)3 tesesessesescesress s 10

Calcium chromium oxide (chromatite),

CaCrOy +veveeeresnsanosocasancsnnas 7
Calcium chromium silicate (uvarovite),
Ca3Cr2(SiOu)3 S Y
Calcium fluoride (fluorite), CaF, .. 1

Calcium fluoride phosphate

(fluorapatite), CagF(POy)3 «vcvun.s 3m
Calcium gallium germanium oxide,

Ca3Ga2(Gqu)3 teesesrrsenaneeaen e 10
Calcium hydrogen phosphate hydrate,

Caeﬂz(POu)e'Sﬂzo......... ..... s s e e 13m
Calcium hydroxide (portlandite),

Ca(OH)z cetsea et sencsseseseareanans 1
Calcium icdate (lautarite), Ca(IO3), 14m
Calcium iodate hydrate,
Ca(IO3)2-6H20....................... 14m
Calcium iron germanium oxide,

Ca3Fe2(GeOk)3 s s ess s men e s acasesee 10

Calcium iron silicate (andradite),
CaaFezsiaolz cecteesensesastacecccas 9
Calcium iron silicate hydroxide, jul-

goldite, CayFe3Si30;((0H,0)5 (0H)) 10m
Calcium lead nitrate,
Ca.33Pb_67(NO3)2 ceececsscenernsane 12m
Calcium lead nitrate,
Ca_67Pb.33(N03)2 ceeanena ceeseasena 12m
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Calcium magnesium silicate

(diopside), CaMg(SiO3)p «veevvenennn Sm
Calcium molybdenum oxide

(powellite), CaMOO, cveevevereacann 6
Calcium nitrate, Ca(NO3) 2 eeececenns 7
Calcium oxide, (lime), CaO.......... 1
Calcium oxide, (lime), CaO

(calculated pattern)...cceeeeeseces 14m
Calcium oxide phosphate, Cay0(POy)> 12m
Calcium phosphate, B-CazP207 +v.v... m
Calcium platinum oxide, Ca,PtOg .... 10m
Calcium selenide, CaSe ..eeeeeevnnns 5m
Calcium strontium nitrate,

Ca'33Sr.57(N03)2 ceseccsccescscsnaas 12m
Calcium strontium nitrate,

Ca_67Sr.33(N03)2 teresessacesevenea 12m
Calcium sulfate (anhydrite), CaSOy 4
Calcium sulfide (oldhamite), CaS ... 7
Calcium telluride, CaTe .cceeeeveen. 4m
Calcium titanium oxide

(perovskite), CaTiO3 ....ccccvunnen. Sm
Calcium tungsten oxide, Ca3zWOg ..... 9m
Calcium tungsten oxide, scheelite,

CaAWOL v evererrnnnennnenannns e 6
Carbon, diamond, C ...iceinnceeanennn 2
Cerium arsenate, CeASOL ..oveeerennns 4m
Cerium(III) chloride, CeCly ........ Im
Cerium cobalt, CeCOjererrrerrsnaasns 13m
Cerium cobalt, CeuCoOjjevevannnn. PN 13m
Cerium copper, CeCug «veuvuinavannnn . 7m
Cerium(III) fluoride, CeF3 .e.cuevvnn 8
Cerium gallium, CeGag..veveervacenns 13m
Cerium magnesium, CeMg...veeeeesaeas S5m
Cerium magnesium, CeMgg...oeeeoeaess 13m
Cerium nickel, CeNig.vvrrueeueevanans 13m

Cerium niobium titanium oxide
(aeschynite), CeNbTiOg .......u. ... 3m
Cerium nitride, CéN ...cvevienccnne. 4m

Cerium(IV) oxide (cerianite), CeOj 1

Cerium phosphide, CeP .....cvveenenn 4m
Cerium thallium, CeTl....cceevueusnns 13m
Cerium thallium, CeTlz....eevuuennns 13m
Cerium thallium, Ce3Tl.....ccevuunne 13m
Cerium(III) vanadium oxide, CeVOy .. 1m
Cerium zinc, CeZn .....c.cvevennnnne 5m
Cerium zinc, CeZnjg...cecereereacanns 1l4m
Cerium zinc, CeZng.....ceveeerenenans 14m
Cerium zinc, CeoZni7.eeeeceerenaenns 14m
Cesium aluminum sulfate hydrate,
CSAl(SOq)Z'lezo................... 6
Cesium antimony fluoride, CsSbFg.... 4m
Cesium beryllium fluoride, CsBeFj... 9m
Cesium boron fluoride, CSBFh...ce... 8
Cesium bromate, CSBrOg...eeeveceecas 8
Cesium bromide, CSBr.....cvecveeenen 3

Cesium cadmium bromide, CsCdBrj
(heXagonal) cceeeeeeensencacnaseeanns 10m
Cesium cadmium chloride, CsCdCl,

(hexagonal).....eeieeeeeasacanananea S5m
Cesium calcium chloride, CsCaCls.... 5m
Cesium calcium fluoride, CsCaFj3..... 8m
Cesium calcium sulfate, Cs;Ca;(S0,)3 m
Cesium cerium chloride, Cs,CeClg 14m
Cesium chlorate, CsClOg.vececccnnn.. 8
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Cesium chlorate, CsClOy,

(oxrthorhombic) eveeeceeecereennnoens im
Cesium chloride, CsCl .....ccveenunn 2
Cesium chromium oxide, Cs2CrOy «.... 3m
Cesium chromium sulfate hydrate,

CSCr(SOL)2°12H20 tvvvnrvnnnrncnnnns 8

Cesium cobalt (II) chioride, CsCoClj om
Cesium cobalt chloride, CsCoCly ... 1lm
Cesium copper (II) chloride, CsCuCls 5m
Cesium copper chloride, CspCuCly ... 1lm
Cesium copper sulfate hydrate,

CsoCu(SOyu)2°*6HZ0 .vvevninennnnnnn. 7m
Cesium fluoride, CsF ........ccevuu.. 3m
Cesium gallium sulfate hydrate,

CsGa(SOu)2°12Ho0 teiniiinnnnnennnns 8
Cesium germanium fluoride, CsjGeFg 5
Cesium iodide, CsI ..... Ceteeet e 4
Cesium jiodine bromide, CsIZBr ...... 7m
Cesium iodine chloride, CsIClp ..... 3
Cesium iron chloride hydrate,

CsoFeClg*HoO.vvnnnennn. e 14m
Cesium iron sulfate hydrate,

CsoFe (SOy)2*6H0 ... ... Cheeeeeeean Tm
Cesium iron sulfate hydrate,

CsFe (SO4)2°12H20 c.evvneenn.. e .- 6
Cesium lead(II) chloride, CsPbCljy

(tetragonal) ....eveeinncneencannnn 5m
Cesium lead fluoride, CsPbFj3 ....... 8m
Cesium lithium cobalt cyanide,

CSLiCo(CN)g envun eeee N e 10m
Cesium lithium fluoride, CsLiFs .... 7m
Cesium magnesium chromium oxide,

CsoMgo (CrOL) 3 «eeen. P, 8m
Cesium magnesium chromium oxide

hydrate, CspMg(CrOy)2*6H0 ... 8m
Cesium magnesium sulfate hydrate,

CsogMg (S04)2°6H20 tuviinriiincnannns 7m
Cesium manganese fluoride, CsMnF3 .. 10m
Cesium manganese sulfate hydrate,

CsoMn(SO4)2°6H20 i iinenennnns Tm
Cesium mercury chloride, CsHgCljz ... m
Cesium nickel (II) chloride, CsNiClj em
Cesium nickel sulfate hydrate,

CspNi(SOy)2°6H20 vovvevennnnn. e 7m
Cesium nitrate, CsNO3 ....cvuvevunnn. 9
Cesium osmium(IV) bromide, Cs,OsBrg 2m
Cesium osmium chloride, Cs»0sClg ... 2m
Cesium platinum bromide, Cs,PtBrg .. 8
Cesium platinum chloride, Csj,PtClg 5
Cesium platinum fluoride, CsyPtFg... 6
Cesium selenium bromide, Cs,SeBrg .. 8
Cesium silicon fluoride, Cs,SiFg ... 5
Cesium strontium chloride, CsSrClj ém
Cesium sulfate, Cs,SOy ........ e 7
Cesium tellurium bromide, Cs,TeBrg 9
Cesium tin chloride, Cs3SnClg «..... 5
Cesium vanadium sulfate hydrate,

CsV(S04) 2°12H0 vvvennnn. et im
Cesium zinc sulfate hydrate,

CSZZn(SOL‘)z'GHZO cesseencesseanaense Tm
Chromium, Cr .....cccee.. Ceearaseeas 5
Chromium chloride, CrCly ........... 1lm
Chromium cobalt silicide, CogCr)sSig 1l4m
Chromium fluoride, CrFp.......... .- 10m
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Vol. or Vol. or
Sec.  Page Sec. Page
Chromium fluoride, CroFg.....c.e.... 7m 108 Cobalt nickel tin, Co_7s5Ni_7sSn 7s5.. 13m 88
Chromium(III) fluoride hydrate, Cobalt nitrate hydrate,

CrF3+3H0 ...... et teeei i 5m 25 a-Co(NO3) 2*6H0 ...evvivnnnns ceseen 12m 22
Chromium iridium 3:1, Cr3lr ........ 6m 14 Cobalt (II) oxide, CoO .............. 9 28
Chromium(III) oxide, Cry03 ...ouo... 5 22 Cobalt (II,III) oxide, Co30y «v-..... 9 29
Chromium phosphate, a-CrPO, ........ 2m 12 Cobalt phosphate, Co(PO3)p.cceece... 13m 23
Chromium phosphate, B=CrPO, ........ 9 26 Cobalt phosphide, COP....ccvceeenvnann 1l4m 83
Chromium rhodium 3:1, Cr3Rh ........ 6m 15 Cobalt phosphide, CoP3.......000u... 14m 85
Chromium silicide, Cr3Si .eeveeeen.. 6 29 Cobalt plutonium, COPUp..veveecaacns 14m 87
Cobalt, Co (cubiC) .eiciececcecaccans 4m 10 Cobalt plutonium, CoPug.-.:c.cevenn. 14m 89
Cobalt aluminum oxide, CoAly0y ..... 9 27 Cobalt plutonium, COoPU...cceceeesan 14m 91
Cobalt ammine iodide, Co(NH3)gIj ... 10m 83 Cobalt plutonium, CozPU.......co.0vue 14m 92
Cobalt antimony oxide, CoSbyOg ..... Sm 26 Cobalt plutonium, Coj7PUjeecersocnas 14m 94
Cobalt arsenide, COAS) cveeevncecnns 4m 10 Cobalt praseodymium, CozPr.......... l4m 97
Cobalt arsenide (skutterudite), Cobalt rhodium sulfide, CogRhSg..... 1l4m 98

COBSZ voverveannennonnnnnsnnnnnnonn 10 21 Cobalt ruthenium sulfide, CogRuSg... 1l4m 100
Cobalt borate, Co3(BO3)2 «ceeeveanonn 12m 20 Cobalt samarium, CogSm.........cc000 13m 20
Cobalt bromide hydrate, CoBrj:6H,0 12m 21 Cobalt silicate, Co3S5iOy
Cobalt(II) carbonate (sphero- (orthorhombicC) ....iceeeevencnnenen 4m 11

cobaltite), COCO3 sevvenenennn. ceen 10 24 Cobalt silicon fluoride hydrate,

Cobalt chlorate hydrate, COSiFG*6HP0 tevirecnnnanananonnnnas 3m 27

CO(ClOL)2°6H20 +vvivivnnensonnennnn 3m 28 Cobalt sulfate, B-CoSOy «evevcnvan..n 2m 14
Cobalt chloride hydrate, CoClj;<2H0 1lm 22 Cobalt tantalum silicide, Coj;gTagSi;  1l4m 102
Cobalt chloride hydrate, CoCl;-6H,0 1lm 23 Cobalt thorium, Coj;7Thjy............. 12m 64
Cobalt chromium oxide, CoCrpOy ..... 9m 21 Cobalt tin, CogSnp...........nnn.n . 13m 92
Cobalt copper tin, CoCusSn.......... 14m 64 Cobalt titanium oxide, CoTiO3 ...... 4m 13
Cobalt dysprosium, Co,Dy...... e 13m 63 Cobalt titanium silicide, CogTigSiy 1l4m 104
Cobalt erbium, COEr ..cceeuceenennn 13m 64 Cobalt tungsten oxide, CoWOy ....... 4m 13
Cobalt erbium, CO7Erj....ceeeeeeaee.s 13m 65 Copper, CU «-..unrerininrennnncannns 1 15
Cobalt fluoride, COF) .cieuveacevenss 10m 85 Copper ammine selenate,

Cobalt fluoride hydrate, CoF;+4Hy0 1lm 24 Cu(NH3) 4,Se0y ..ovvnnnnn.. e ces 10m 87
Cobalt gadolinium, COGA3e.eeeceasenn 13m 68 Copper ammine sulfate hydrate,

Cobalt gadolinium, Co3Gd.....cece.... 13m 71 Cu(NH3) 4SOy *H0 ...... ceeeeeen cee.  10m 20
Cobalt gadolinium, CO7GAoesseeencsnn 13m 72 Copper antimony oxide, CuSby0g ..... S5m 27
Cobalt gallium hafnium, CoGaHf..... 1l4m 65 Copper (I) bromide, CuBr ............ 4 36
Cobalt gallium manganese, CojGaMn... 13m 75 Copper (I) chloride (nantokite),

Cobalt gallium niobium, Coj,GaNb..... 14m 66 CuCl ....... T 4 35
Cobalt gallium oxide, CoGasOy ...... 10 27 Copper fluoride hydrate, CuF;+2H,0 1llm 25
Cobalt gallium tantalum, Co,GaTa.... 13m 76 Copper hydrogen phosphite hydrate,

Cobalt gallium titanium, Co,GaTi.... 13m 77 CuHPO3+2H0 ....vnuenn.. Cheereeenas 1lm 83
Cobalt gallium vanadium, CojpGaV..... 13m 78 Copper hydroxide carbonate,

Cobalt germanium, Co3G€3.+-vcenere.. 1l4m 67 azurite, Cugz(OH),(CO3)p cevevnnnnn. 10 30
Cobalt germanium hafnium, CojgGe7Hfg  14m 69 Copper hydroxide carbonate

Cobalt germanium manganese, Co,GeMn. 13m 79 (malachite), Cups(OH)2CO3 -cievnnen. 10 31
Cobalt germanium niobium, CojgGeyNbg  14m 71 Copper (I) iodide (marchite), Cul ... 4 38
Cobalt germanium oxide, CoGeOy .... 10 27 Copper (I) oxide (cuprite), Cuy0 .... 2 23
Cobalt germanium tantalum, Coj;gGe7Tag l4m 73 Copper (I1) oxide (tenorite), CuO ... 1 49
Cobalt germanium titanium, Co,GeTi.. 13m 80 Copper phosphate, Cu{(PO3)j.......... 1ldm 15
Cobalt hafnium tin, CoHfSn......... 14m 75 Copper phosphate, a-CupP07 ........ Tm 113
Cobalt holmium, COpHO..:veeuveeseees.  ldm 76 Copper sulfate (chalcocyanite),

Cobalt indium, CoIng.e.eveeeeeeacans 13m 81 CUSOL svevvvvenancnnnncenns feeaeean 3m 29
Cobalt iodide, COI) eeeerecensacnnas 4m 52 Copper (II) sulfide (covellite), CuS 4 13
Cobalt iron arsenide (safflorite), Copper uranium oxide, CulOy ........ 10m 93

COFEASL voevnvennnccancnesnnnnasnns 10 28 Dysprosium arsenate, DyAsO, ........ 3m 30
Cobalt iron oxide, COoFes0y «eoeeenn. 9m 22 Dysprosium arsenide, DyAs .......... 4m 53
Cobalt iron sulfide, CogFeSg........ ldm 77 Dysprosium gallium oxide,

Cobalt iron vanadium, DY3Ga5010 ceveccscccnncnanancencnns 2m 15

Coy, 35F€13 47V]12,18ecrccancranccnas 14m 79 Dysprosium gold, DYAU ....cceeesacens Sm 66
Cobalt lanthanum, COLag....eeeeeess.  13m 83 Dysprosium nitride, DyN ....... ceeen 4m 53
Cobalt lutetium, COoLU:eeecaracecees 13m 86 Dysprosium oxide, Dy;03 .eccceeen... 9 30
Cobalt manganese silicide, CoyMnSi.. 14m 81 Dysprosium silver, DyAg .......ec... Sm 66
Cobalt mercury thiocyanate, Dysprosium telluride, DyTe ...eece.-. 4m 54

CO[HG(CNS) 4] vevnnvennnonnnnnnnannn 2m 13 Dysprosium vanadium oxide, DyVOy ... 4m 15
Cobalt molybdenum, COoMO...cvvvennn. 14m 82 Erbium arsenate, ErAsOj ......vccv-.. 3m 31
Cobalt neodymium, COoNd.....coveenesn 13m 87 Erbium arsenide, ErAs .............. 4m 54

126
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Vol. or

Sec.
Erbium gallium oxide, ErzGag0;, .... 1lm
Erbium manganese oxide, ErMnO3 ..... 2m
Erbium nitride, ErXN ..icceeeeenaness 4m
Erbium oxide, EXp03 sevecoserrraenans 8
Erbium phosphate, ErPO; ............ 9
Erbium silver, ErAg .s.ceeveececenens Sm
Erbium telluride, ErTe .....eceevess 4m
Erbium vanadium oxide, ExrVO, ....... S5m
Europium arsenate, EuAsOp....c..o00.. 3m
Europium(III) chloride, EuClz....... 1lm
Europium gallium oxide,

Eu3Ga5012.......................... 2m
Europium nitride, EuN .......ce0uu.n. 4m
Europium oxide, EuO ........... e 4m
Europium oxychloride, EuOCl ........ 1m
Europium phosphate, EuPO, ..... e 1lm
Europium(III) vanadium oxide, EuVO, 4m
Gadclinium arsenate, GAASO, ..ve.... 4m
Gadolinium arsenide, GAAS ......cc.. 4m
Gadolinium chloride hydrate,

GACLl3*6H0 wvneeveearneonnennnnn .o 7m
Gadolinium fluoride, GAF3 .......... 1m
Gadolinium gallium oxide,

Gd3Ga5012 e e e asasee e st ecnsesaans 2m
Gadolinium indium, GAIN .....c.c0e0.. 5m
Gadolinium nitride, GAN ............ 4m
Gadolinium oxide, Gd;03 «..oeeen.nn. 1lm
Gadolinium oxychloride, G4OCl ...... 1m
Gadolinium silver, GAAG ....eeocvses . 6m
Gadolinium titanium oxide, Gd,TiOg 8m
Gadolinium vanadium oxide, GAvo, ... S5m

GalliumM, G@ ceeesecseroncocncnsnnnns 2

Gallium arsenide, GaAS ....eceveenn. 3m
Gallium lutetium oxide, GagLugOjj... 2m
Gallium magnesium, GaoMg ........... 12m
Gallium magnesium, GagMgy «..ecvvenn 12m
Gallium neodymium oxide, GasNd30;;,.. 1m
Gallium oxide, a=Gaz03 +eceveveenenns 4
Gallium phosphate (a-quartz type),

GAPOL s s v v nvnresannsnsoesensoannns 8
Gallium phosphate hydrate,

GaPOL*2H)0 tuiervnvennnnnnanannnnas ém
Gallium samarium oxide, GasSm3Oj5... 1m
Gallium ytterbium oxide, GasYb30;,.. 1m
Gallium yttrium oxide, Gas¥30;5..... 1im
Germanium, GE ..e.ieeeecesssoscsasass 1
Germanium iodide, GeIp ......eana... 4m

Germanium(IV) iodide, Gely «..e.un.. 5
Germanium oxide, GeO, (hexagonal)

(low form)
Germanium oxide, GeOj

J T S N 1

(tetragonal) (high form) .......... 8
GOld, AU tevececcretoancscncnscnnans 1
Gold(I) cyanide, BUuCN .....evevecens 10
Gold holmium, AUHO......veeecesonnns 5m
Gold magnesium, AUMg..ceceeecacnsens 6m
Gold niobium, AuNbjgz...coeeeeneeennns 6m
Gold potassium cyanide, AuK(CN), ... 8m
Gold tin 1:1, AuSNn ...eevvvecencnans 7
Gold titanium 1:3, AuTij ...cvevenns ém
Gold vanadium, AuVz...ceeeenreannans ém
Hafnium, Hf ..c.vieieerecceccncnnnes 3
Holmium arsenate, HOASOL ....cvvvane 3m
Holmium fluoride, HOFj3 .ccocevvennnn 10m
Holmium nitride, HON .....covuenuans 4m
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Vol.
Sec.
Holmium oxide, HO203 .cveevrinvnnnennn 9
Holmium selenide, HOSE ..ivevveevenn 4m
Holmium silver, HOAgG ....... Ceeeee e 5m
Holmium vanadium oxide, HoVOy ...... 4m
Hydrogen amidosulfate, HyNSO3H ..... 7
Hydrogen arsenate, HgAs30j(p ..... ‘e 7m
Hydrogen borate, 3-HBO2 .....vveve.. 9m
Hydrogen borate (metaborite),

HBO, (cubic) ............ ceeseeaann 4m
Hydrogen iodate, HIO3 ............. . 5
Hydrogen iodate, HI3O0g ............. 8m
Hydrogen phosphate hydrate,

HSPOk'%HZO et ee e s esec s s sanae e 12m
Hydrogen tellurate, HgTeOg.......... 12m
Indium, IN ... ueeneeeanns fhe e 3
Indium arsenide, INAS....eeeeeeenen. 3m
Indium oxide, InyOj............. ‘e 5
Indium phosphate, InPOyj...... PN . 8
Indium sulfide, IngSg3....vevnann..-.. 1lm
Iodine, Ip........ crencsctecaaareann 3
Iridium, Ir........... P ceeteeas 4
Iridium nicbium, IrNbj...... cieeesen ém
Iridium oxide, IrOp ...... [P ... 4m
Iridium titanium 1:3, IrTijz ........ 6m
Iridium vanadium, IrVg.............. 6m
Iron, a~Fe ..... C et e feeeeee 4
Iron arsenide, FeAs ..... feeesessaen 1m
Iron arsenide (loellingite), FeAs; 10
Iron bromide, FEBry «..eeeeenseennns 4m
Iron chloride hydrate, FeCljp*2H,0 .. llm
Iron fluoride hydrate, FeF;*4H,0 ... 1lm
Iron hydroxide sulfate hydrate,

butlerite, Fe(OH)SO,*2H50 ....venn. 10m
Iron iodide, Fely ..viviiennnnnnnnnn 4m
Iron(II,III) oxide (magnetite),

FegOp eecveniineenaaaen cereeenen 5m
Iron sulfate hydrate (melanterite),

FeSOL*THO vvenvenreneennenneonnns 8m
Iron sulfide (pyrite), FeS; ..... e 5
Iron thorium, Fej;7Thjy......... ceeeen 12m
Lanthanum arsenate, LaAsOy, ......... 3m
Lanthanum arsenide, LaAS ......ce.... 4m
Lanthanum borate, LaBO3 ............ 1m
Lanthanum chloride, LaClz .......... 1lm
Lanthanum fluoride, LaF3 ...vceeeunn 7
Lanthanum magnesium, LaMg........... 5m
Lanthanum niobium titanium oxide,

LaNDPTiOg tievernnneercennenanancnns 3m
Lanthanum nitrate hydrate,

La(NO3) 3°6H20 .eveeenernnnnsnsennns 8m
Lanthanum nitride, LaN ....cc0cuee.. 4m
Lanthanum oxide, Laz03 +evevesonnnns 3
Lanthanum oxychloride, LaOCl ....... 7
Lanthanum phosphide, LaP .c.veevssne 5m
Lanthanum selenide, LaSe ....cce0ees 4m
Lanthanum zinc, LaZ2n ...coeveecncans 5m
Lead, PD teeveircrenceenensavnannnns 1
Lead borate, PbByO7 ........c.iannn 4m
Lead bromide, PbBry .....vievueannns 2
Lead bromide chloride, PbBrCl ...... 1lm
Lead bromide fluoride, PbBrF ....... 10m
Lead chloride (cotunnite), PbCl; ... 12m
Lead carbonate (cerussite), PbCO j 2
Lead chloride fluoride (matlockite),

PDOCLE tiitenentnennncssosnnsanonnns 13m
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Vol.
Sec.
Lead chromium oxide, PbyCrOg........ 14m
Lead fluoride, o-PbF;

(orthorhombic) ...ccceeevecenennens 5
Lead fluoride, 8-PbF, (cubic) ...... 5
Lead fluoride iodide, PbFI ......... 10m
Lead hydrogen arsenate (schultenite),

PbHASOu..-.......-..---..---.....-- 1l4m
Lead hydroxide phosphate,

Pbg(POL)30H cevenernennocannannanss 8
Lead (II) iodide, PbI; .cvvveveevennn 5
Lead molybdenum oxide (wulfenite),

POMOO, teeveevcenccsccrsossocnccnsans 7
Lead nitrate, Pb(NO3)p .eevcenenenn. 5
Lead oxide (litharge), PbO (red,

tetragonal) vecececicescrscanccannan 2
Lead oxide (massicot), PbO (yellow,

orthorhombic) .ceeeseeeesenceaancsans 2
Lead(II,III) oxide (minium), Pb30,.. 8
Lead oxide sulfate, Pbs0g5SOy........ 10m
Lead oxybromide, Pb30,;Bry........... 5m

Lead selenide (clausthalite), PbSe.. 5
Lead strontium nitrate,

Pb'33Sr.67(N03)2................... 12m
Lead strontium nitrate,

Pb.675r'33(N03)2......... ..... R 12m
Lead sulfate (anglesite), PbSO,..... 3
Lead sulfide (galena), PbS......s... 2
Lead tin oxide, PbySnOy......coven.. 10m

Lead titanium oxide (macedonite),

20 o3 15 5
Lead tungsten oxide (stolzite),

PbWO, (tetragonal)....cceceeeeceansns
Lead uranium oxide, Pb3UOg .........
Lithium aluminum fluoride,

G‘Li3A1FG s saceccecers st acses s e
Lithium arsenate, Li3AsOy ...cevene.
Lithium azide, LiN3 ..ceuieereneeennn
Lithium barium fluoride, LiBaFj3 ....
Lithium beryllium fluoride, Li,BeF,
Lithium borate, LizBy07 .v.veeccvn..
Lithium bromide, LiBr .....ceveeeesen
Lithium carbonate, LijCO3 ..........
Lithium chlorate hydrate,

LiClOu'3H20 S
Lithium chloride, LiCl .....veeeenns
Lithium fluoride, LiF ....viveeecenn 1
Lithium gallium oxide, LiGaO; ...... 10m
Lithium hydroxide hydrate, LiOH+H,0 1lm
Lithium iodate, LiIO3 (hexagonal) .. 7

Sm

859959

H

Lithium iodate, LiIO3 (tetragonal) 10m

Lithium molybdenum oxide, LipMoO,
(trigonal) ...iievereeenccaaenanens 1m

Lithium niobium oxide, LiNbOj3 ...... em

Lithium nitrate, LiNO3 ...cceenenannn 7

Lithium oxide, Liz0 ...veereinnnenns 1m
Lithium phosphate hydrate,

L13P309’3H20 e s ce s e rscssesneen e 2m
Lithium phosphate, low form (lithio-

phosphate), LigPO, ..iceeienciannn. 4m
Lithium phosphate, high form,

Li3P0q c e eseseeesscassee s e 3m
Lithium potassium sulfate, KLiSOy... 3m
Lithium rubidium fluoride, LiRbF, .. 7m
Lithium selenide, LijSe ............ 10m
Lithium silicate, Li;SiO3........... 14m

or
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Lithium silver bromide,

Li 2Ag gBY .evvvinncncnocctnnnannns 12m
Lithium silver bromide,

L Y D - 12m
Lithium silver bromide,

Li gRAg 4Br ...vevvnininnnn ceeesnees 12m
Lithium silver bromide,

B T N = 12m
Lithium sodium aluminum fluoride,

cryolithionite, Li3zNa3AlpoFi3 ve.... 9m
Lithium sodium sulfate, LiNaSOy .... ém
Lithium sulfate, LipSOy «eeveveeenss 6m
Lithium sulfate hydrate,

LigSOL*HoO tivevieneennnennenennnes 4m
Lithium sulfide, LizS ....vvvveeenn. 10m
Lithium tantalum oxide, LiTaO3...... 1l4m
Lithium telluride, LizTe ........... 10m
Lithium tungsten oxide, Li,WOy

(trigonal) ...eeveeeeenianncnnennns 1m
Lithium tungsten oxide hydrate,

Lizwok‘%ﬁzo et et cecssesssres e seenn 2m
Lithium uranium fluoride, LiUFs .... 7m
Lutetium arsenate, LuAsOy ....ooo.. . 5m
Lutetium manganese oxide, LuMnOj3 ... 2m
Lutetium nitride, LuN ......cccve... 4m
Lutetium oxide, ILupP3 ...... N im
Lutetium vanadium oxide, LuVOy ..... 5m
Magnesium, Mg ...... cetscerscsnneans 1
Magnesium aluminum oxide (spinel),

MJALoOL cevvenneonnnnanoneronennnns om
Magnesium aluminum silicate (low

cordierite), Mg,Al,SisO;g

(orthorhombic) ..eveieriienienncenns Im
MagneSium aluminum silicate

(indialite) Mngquisols

(hexagonal) ....eeeeeereonocencnans 1m
Magnesium aluminum silicate

(pyrope), Mg3Alp(SiOy)o.ccen..... .. 4m
Magnesium borate, Mg,B;0g

(triclinic) ......... Ceeeeranaeenas 4m
Magnesium bromide, MgBr; ........... 4m
Magnesium bromide hydrate,

MgBr < 6H;0 ........... R I 1llm
Magnesium carbonate (magnesite),

MGCO3 teveeeeevoonennncnannonoannas 7
Magnesium cerium nitrate hydrate,

Mg3Ce2(N03)12°24H20 ceceteecnesenne 10
Magnesium chlorate hydrate,

Mg(Cqu)z'Gﬂzo et estsast st asesansnne 7m
Magnesium chloride (chloro-

magnesite), MgCly .....oevvcnneenens 1lm
Magnesium chloride hydrate,

MJClo*12HpO vvvvnvrenereornnnsnncnas 7m
Magnesium chloride hydrate

(bischofite), MgCly*6Hy0 .....cven. 1lm
Magnesium chromium oxide

(magnesiochromite), MgCroOy .eve... 9
Magnesium fluoride (sellaite), MgF, 4
Magnesium fluoride silicate

(humite), Mg7FSi3070.cceecciennnn. 1lm
Magnesium fluoride silicate

(norbergite), Mg3F,Si0, ...cvennn.. 10
Magnesium gallium oxide, MgGa,0, ... 10
Magnesium germanium oxide,

MgoGeOy (cubic) seivviiiiiinnnnnns 10
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Magnesium germanium oxide, Mg,GeO,
(orthorhombic) ...eveienecnensacess
Magnesium hydrogen phosphate
hydrate, newberyite, MgHPO,+3H,0 ..
Magnesium hydroxide (brucite),
MG(OH) 2 tivernnrieeenneenennnannnnsns
Magnesium iron hydroxide carbonate
hydrate, pyroaurite,
MgGFEZ(OH)16C03'4H20, phase II ....
Magnesium iron hydroxide carbonate
hydrate, sjb8grenite,
MgGFeZ(OH)16co3.4H20' phase I.....
Magnesium lanthanum nitrate
hydrate, MgjLa,(NOg);,+24H0 ......
Magnesium manganese oxide, MgMn,O,
Magnesium mercury, MgHg ...seeececnns
Magnesium molybdenum oxide, MgMoO,
Magnesium nickel oxide, MgNiO, .....
Magnesium oxide (periclase), MgO ...
Magnesium phosphate, Mg(PO3),.......
Magnesium phosphate, a-Mg,;P,07 .....
Magnesium selenide, MgSe .......c....
Magnesium selenite hydrate,
MgSeO3*6H0 vvvrenunnnnan e
Magnesium silicate, enstatite,
MgSiO3 ...... Ve eessescrstsrsssaanenne
Magnesium silicate (forsterite),
Mg,Si0y .vann... et aeae e
Magnesium sulfate hydrate
(epsomite), MgSO,*7H0 ....vevnr...
Magnesium sulfide, MgS ........cc...
Magnesium sulfite hydrate,
MgSO3°BH)O tivre i iinnennnnnnoanan
Magnesium tin, MgoSn ......cocveenn.
Magnesium tin oxide, Mg,SnOy .......
Magnesium titanium oxide
(geikielite), MgTiOj3 ...... [P
Magnesium titanium oxide, Mg,TiO, ..
Magnesium tungsten oxide, MgWO, ....

Manganese, a-Mn ............. ... veos
Manganese aluminum oxide (galaxite),
mAleu L R B N B . e

Manganese bromide, MnBr, ...........
Manganese (II) carbonate
(rhodochrosite), MnCO3 ..ivenvenn..
Manganese chloride (scacchite),
MnCl, ..... Seteecetertietaeeiasanas
Manganese chloride hydrate,
MnCly+2H 0 .ovenn-n e,
Manganese chloride hydrate,
MNC19*4H20 tuvennnnvorrononenennens
Manganese cobalt oxide, MnCoy04 ....
Manganese fluoride, MnF; ...........
Manganese iodide, MnI,; ...ieieevenasn
Manganese iron oxide (jacobsite),
MnFeZOq D T
Manganese (II) oxide (manganosite),
MNO ..ciiiiienernsecscanocennnns cee
Manganese oxide (hausmannite), Mn30,
Manganese oxide (bixbyite),
0=MNo03 i ieiiiiiiieti ittt aean
Manganese oxide (pyrolusite),
B=MNOp tuvererenonennnonnsnacnnnnnn
Manganese oxide hydroxide, groutite,
O-MNOOH ..uiiierenreensncnocsonsnns

Vol.
Sec.

10

7m

10m

10m

10m

Tm
10m

13m

Sm

9m
5
10m
5
12m

13m
7m

4m

10m

1lm

10m

1lm

or
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1l6

32

83

30
31

26
41
37
43
25
27
142

35
63

32
43
38
28
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36

45
38

95

39
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Vol. or
Sec.
Manganese phosphate, Mn(PO3)2....... 14m
Manganese selenide, MnSe ........... 10
Manganese sulfide (alabandite),

O=MNS ..ttt it iter ettt asaannn 4
Manganese (II) tungsten oxide '

(huebnerite), MinWO, ....cevvenenane 2m
Manganese vanadium oxide, Mn,V,04 .. om
Mercury amide chloride, HgNH,Cl .... 10m
Mercury ammine chloride,

Hg(NHa)chz 4 ee et st e 0stasccn s saannn e 1lm
Mercury bromate, Hg(BrO3z)s «eecevenn 10m
Mercury (II) bromide, HgBrp; ......... 10m
Mercury (I) bromide, HgpBro ......... 7
Mercury(I) chloride (calomel),

H92C12.................. ...... R 13m
Mercury (II) chloride, HgCljy......... 13m
Mercury chloride sulfide,

q—Hg3C1282 P I R R R 8m
Mercury (II) cyanide, Hg(CN); ....... 6
Mercury (II) fluoride, HgFp ....... . 2m
Mercury (I) iodide, HgI ....ceeveuen 4
Mercury (II) iodide, HgI; (tetragonal) 7m
Mercury (I1) oxide (montroydite), HgO 9
Mercury (II) selenide (tiemannite),

HgSe ...... cecetesecerectecsesenernn 7
Mercury(II) sulfide (cinnabar),

HgS (hexagonal) ....... e ceeen 4
Mercury (II) sulfide (metacinnabar),

HgS (cubic) .ivivieniirnnniennenenenans 4
Molybdenum, MO .....vovc.. ceee e e 1
Molybdenum arsenide, MojAs3 ........ 10m
Molybdenum osmium 3:1, Mo30s ....... 6m
Molybdenum oxide (molybdite), MoOj 3
Molybdenum sulfide (molybdenite),

MOS) civienneetereeaenncasnannnnns 5
Neodymium arsenate, NAASO, ......... 4m
Neodymium arsenide, NdAS .......0.0. 4m
Neodymium borate, NABO3 ............ 1m
Neodymium chloride, NdCljy .......... im
Neodymium fluoride, NdF3 ...... N 8
Neodymium oxide, Ndy03 ............ . 4
Neodymium oxychloride, NdOCl........ 8
Neodymium phosphate, NAPO,.......... 1lm
Neodymium selenide, NdSe.........c.. 5m
Neodymium silver, NAAG......eceeeuss 5m
Neodymium vanadium oxide, NAvo, .... 4m
Neptunium nitride, NpN ...cccvenecan 4m
Nickel, Ni ..cieieciinrinnennans e 1
Nickel aluminum oxide, NiAly0p ..... 9
Nickel arsenide 1:2 (rammelsbergite),

NiASp weveevennncnnn e 10
Nickel arsenic sulfide

(gersdorffite), NiAsS ...... ceseeen 1m
Nickel bromide, NiBrp ....eeceieenn.n 10m
Nickel (II) carbonate, NiCOg

(trigonal) .....ceeeennnnn. P lm
Nickel chloride, NiCl; ............. 9m
Nickel chloride hydrate,

NiClz-GHZO e s e s s e s ces e es s enaensae 1llm
Nickel fluoride, NiF, ............ .. 10m
Nickel fluoride hydrate, NiF,-4H,0 llm
Nickel gallium oxide, NiGay0, ...... 10
Nickel germanium oxide, Ni,GeOj .... 9
Nickel iron oxide (trevorite),

NiFepOy wovueecreenoennnenn e 10
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CUMULATIVE INORGANIC INDEX - Continued

Vol. or
Sec.
Nickel nitrate hydrate,
Ni(NO3)2'6H20 s e e s essesr e st essanoese 12m

Nickel(II) oxide (bunsenite), NiO .. 1
Nickel phosphate, Ni(POj3)j....cen.n. 14m
Nickel phosphide, Ni12P5 ce esecssens Sm
Nickel silicon fluoride hydrate,
NiSiFge6HpO wvvninievnrnnnnenoesans. 8
Nickel sulfate, NiSO, .-c.ccivueenn.. 2m
Nickel sulfate hydrate(retgersite),
NiSOL}‘6H20 e e s e st s cs s nsessacssense 7

Nickel sulfide, millerite, NiSs ..... im
Nickel tungsten oxide, NiWO, ....... 2m
Nickel yttrium, NigY...... fh e eens 10m
Niobium osmium, Nb3Os......... ceeene 6m
Niobium oxychloride, NbOCljz ...... .o 7m
Niobium platinum, NbsPt............. em
Niobium silicide, NbSij; ..eveueennn. 8
OSmMiuM, OS tveveeeeenososeaccnnsnaanas 4
Osmium titanium, OSTi .s..eeeaeeeecns 6m
Palladium, Pd ....uvenceinencnenonnas 1
Palladium hydride, PdH0.706 Ceeereas 5m
Palladium oxide, PAO .....cvvecenenn 4
Palladium vanadium, PdVj3............ 6m
Phosphorus bromide, PBr; ........... 7m
Phosphorus oxide (stable form I),

P05 (orthorhombic) ............... om
Phosphorus oxide (stable form II),

P,0g5 (orthorhombic) ............... om
Phosphorus oxide (metastable form),

P’~4010 (rhombohedral) sseeresescones om
Platinum, Pt ...eitierienconsocnnans 1
Platinum titanium 1:3, PtTiz ....... ém
Platinum vanadium, PtVi............. 6em
Plutonium arsenide, PUAS ..ovececens 4m
Plutonium phosphide, PUP ....cceve.. 4m
Plutonium telluride, PUTe ...e.eeean 4m
Potassium aluminum sulfate,

KAl(SOQ)z ceeteecacssceserseanate e 9m

Potassium aluminum sulfate hydrate

(potash alum), KAl(SOy),+12H,0..... 6
Potassium barium chromium oxide,

KzBa(Cqu)z........................
Potassium barium molybdenum oxide,

KzBa(MoO“)z........................
Potassium barium nickel nitrite,

KzBaNi(N02)G-......-...............
Potassium borohydride, KBHy.eeveven.
Potassium bromate, KBrOjz............
Potassium bromide, KBr........eoe-..
Potassium bromide chloride,

KBr0.5C10_5 tectaessesascseracense s
Potassium bromide iodide,

KBr 331 g7 ceevveceecessecsncnnnnnn
Potassium bromide iodide,

KBr.67I.33 teecssccesscsscrenssccas
Potassium cadmium fluoride, KCdFj ..
Potassium cadmium sulfate,

K2Cd2(50g)3 ceeesssesseesrsenneanas
Potassium calcium carbonate

(fairchildite), K,Ca(CO3)2 .eveennn
Potassium calcium chloride, KCaClj..
Potassium calcium fluoride, KCaFj ..
Potassium calcium magnesium sulfate,

KpCaMg (S0L) 3 sevevnencnnesnnnannens

14m

14m

F\I\Dg

g

1llm
1lm
8m
Tm
8m
7m
8m

7m
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Potassium calcium nickel nitrite,

KyCaNi(NO2)g cvvveneneennacnoannans Sm
Potassium calcium sulfate,

KoCan(SOL) 3 cevncvennennnenanannans m
Potassium calcium sulfate hydrate

(syngenite), KyCa(SOy)o*HpO.cuvonn 14m
Potassium cerium fluoride, B-KCeFy 12m
Potassium chlorate, KC1lO03 ....co0..- 3m
Potassium chlorate, KC1lOy ....c.c... 6
Potassium chloride (sylvite), KC1 .. 1
Potassium chromium oxide, K3CrOg ... 3m
Potassium chromium oxide sulfate,

Ky (CrOy) 33(SOy) 67 «vvveee cessnses 12m
Potassium chromium oxide sulfate,

Ko (CrOy) ,g7(S0L) 33 cvennnn. cereees 12m
Potassium chromium sulfate hydrate,

KCr (SO4)2*12H90 .vivvennnennnannnnn 6
Potassium cobalt(II) fluoride,

KCoF3 ...... Ceeee e Ceeeee e 6m
Potassium cobalt fluoride, K;CoFy .. llm

Potassium cobalt nitrite,
K3CO(N02)6 cheesert s e essencssaanses . 9
Potassium cobalt(II) sulfate,

KzCOz(SOq)3 Ceessecseteccnenssaanen om
Potassium copper chloride, KCuClj .. 7m
Potassium copper chloride hydrate

(mitscherlichite), KpCuCly*2H0 ... 9m
Potassium copper (II) fluoride,

KCuF3 c.cecenennnn. cesssessseneaan . 6m
Potassium cyanate, KCNO ........o.0n 7
Potassium cyanide, KCN ....coeveunee . 1
Potassium fluoride, KF ....cieiecenn 1
Potassium germanium fluoride, KyGeFg 6
Potassium hydrogen arsenate,

KHoASOL tevereneesencncnnnnsnaanonns im
Potassium hydrogen phosphate,

KHoPOL voveevececcosnoasnnannnn ceoe 3
Potassium hydroxide, KOH at 300 °C 4m
Potassium iodate, KIOL .eveecceacasns 7

Potassium iodide, KI ..ie.vececaerann 1
Potassium iron chloride hydrate

(erythrosiderite), Ky;FeClg*HpO0..... 14m
Potassium iron cyanide, K3Fe(CN)g .. 9m
Potassium iron(II) fluoride, KFeFj 6m
Potassium iron fluoride, KzFeFg .... 9m
Potassium lead chloride, KPbyClsg.... 13m
Potassium lead chromium oxide,

Ksz(CIOQ)Z........................ 1l4m
Potassium lead molybdenum oxide,

KoPb(MOOL) 2evevenenererensnnnnnoanns 14m
Potassium lead sulfate (palmierite),

KoPb(SOL)0eeesenetsssessnoeoncsnnns 14m
Potassium magnesium chloride hydrate

(carnallite), KMgCl3*6Ho0..eeevenss 8m
Potassium magnesium chromium oxide,

KoMgo (CrOh) 3eeveenececennnenancenns 8m
Potassium magnesium fluoride,

KMF 3. eeereteenanocancscannanansane 6m
Potassium magnesium fluoride,

b L= TR 10m
Potassium magnesium selenate hydrate,

KoMg (Se0y)2°6H20 coveveneennnneenns 10m
Potassium magnesium sulfate

(langbeinite), KoMgs(SOy)3 eeeeeens 6m
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CUMULATIVE INORGANIC INDEX - Continued

Vol. or
Sec.

Potassium magnesium sulfate hydrate
(picromerite), KyMg(SO,),+6H,0 ....
Potassium manganese(II) fluoride,
KMNF3 ...eiienenieeneceennancnnnanns
Potassium manganese oxide, KMnO, ...
Potassium manganese (II) sulfate
(manganolangbeinite), KyMn,(SCy) 3
Potassium molybdenum oxide phosphate
hydrate, Kz(MOO3)12POH‘4H20 ceoacae
Potassium nickel fluoride, KNiFj ...
Potassium nickel fluoride, KyNiFy, .. 1
Potassium nickel(II) sulfate,
KzNiz(SOq)a ceesesesecseressarances
Potassium niobium fluoride, K;NbFgy
Potassium nitrate (niter), KNOj ....
Potassium nitrite, KNOy .....uvvuvnnn
Potassium nitroso ruthenium chloride,

~

)

Ko (NOJRUCLE svuvnnesnnencnenosonsan 2m
Potassium oxide, Kp0 ..eeveiianann.. 10m
Potassium platinum bromide, K,PtBrg 8
Potassium platinum chloride,

KoPtClg eevnvnnninnnninnennnnns e 13m
Potassium platinum fluoride, K,PtFg 6
Potassium rhenium chloride,

KoREClg weveensnnnnnnncosnannannnn. 2m
Potassium rhenium oxide, KReO, ..... 8
Potassium rubidium chloride,

KO.SRb0.5C1 ceescerarcensrtrescans P 8m
Potassium rubidium chromium oxide,

KRBCIOL +eeveenrrnnnann e eeaeeeeaa. 12m
Potassium ruthenium chloride,

KoRUCLg sovvneernnnnennennnecennnsns 10
Potassium ruthenium oxide chloride

hydrate, KyRup0Clig°Hp0 .ivvvnnnnn. 10
Potassium selenate, KySeOy ......... 9m
Potassium selenide, KpSe ..cevennnns 10m
Potassium selenium bromide, K;SeBrg 8
Potassium silicon fluoride

(hieratite), KpSiFg «.vivevninnnnnss 5
Potassium silver cyanide, KAg(CN), 8m
Potassium sodium aluminum fluoride

(elpasolite), KoNaAlFg «eveeevnnenn 9m
Potassium sodium bromide,

K2Na gBr .....cciiciuinncnnncinenn. 12m
Potassium sodium bromide,

K.qNa_sBI ctesessseasesteantaaenens 12m
Potassium sodium bromide,

K‘eNa_qBr teet et seecnesatsesansannn 12m
Potassium sodium bromide,

)Y - 12m
Potassium sodium chloride,

‘K‘zNa.BCl cececscsssscsssnsececen e 12m
Potassium sodium chloride,

Y - O 12m
Potassium sodium chloride,

KogNa 4CLl coniinennnnnnnncnnennnnn 12m
Potassium sodium chloride,

KogNa 2Cl tevinvennnannnnnnenannnn, 12m

~Potassium sodium sulfate,

K_57Na1‘3380q eecessrecsvssssnsneenan 6em
Potassium sodium sulfate, KNaSOy ... em
Potassium sodium sulfate

(aphthitalite), K3Na(SOy)s .c.ovenn. 6m
Potassium strontium sulfate

(kalistrontite), KoSr(SOy)jo.eeeee.. 14m

Page

54

45
42

43
43
42
45
46
120
58
38
29
125
40

34
42

28
41

76
29
46
47
41
126
41

50
78

43
62
62
62
62
63
63
63
63

48
50

52

31

131

Vol. or
Sec.
Potassium sulfate, KpSy07 ......vvne 9m
Potassium sulfate (arcanite), KpSOy 3
Potassium sulfide, K8 ...cvieuennns 10m
Potassium telluride, KoTe .......... 10m
Potassium thiocyanate, KCNS ........ 8
Potassium tin chloride, KySnClg .... 6
Potassium titanium fluoride, K,TiFg 7
Potassium tungsten oxide, KoWO, .... llm
Potassium vanadium oxide, KV3Og .... 8m
Potassium zinc bromide hydrate,
KZnBr3*2Hs0 .oioeiecciiencnccnncnnss 1lm

Potassium zinc fluoride, KZnFj3 ..... 5

Potassium zinc fluoride, Ky2nFy .... 10m
Potassium zinc iodide hydrate,

KZnI3-2H20 et e s s s e s e s et sunsse s 1lm
Potassium zinc sulfate, K;Zn,(S04); 6m
Potassium zinc sulfate hydrate,

Kzzn(SOg)2'6H20 tesesceseesnseseenans 7m
Potassium zinc vanadium oxide hydrate,

KzZn2V10028'16H20 tessssassacssacas 3m
Potassium zirconium fluoride,

K3ZIF7 ceess st oo e e s s s e e e e eee 9
Praseodymium arsenate, PrAsO, ...... 4m
Praseodymium arsenide, PrAs ........ 4m
Praseodymium chloride, PrClz ....... lm
Praseodymium fluoride, PrFj3 ..... oo 5
Praseodymium oxychloride, ProOCl .... 9
Praseodymium sulfide, PrS .......... 4m
Praseodymium vanadium oxide, Prvo, 5m
Praseodymium zinc, Pr2n ............ 5m
Rhenium, RE ..vivereviersnnnnsnnnnns 2
Rhodium, Rh .....covon.. feceeceanann 3
Rhodium vanadium, RhVg...ccoveeaaanen ém

Rubidium aluminum sulfate hydrate,
RbAl(SOq)z'lZHzO ct e st esecacacsnans 6

Rubidium amide, RbNH; .............. 5m
Rubidium barium chromium oxide,

RbyBa(CrOL) pgeverecrueeaneennnannens 14m
Rubidium bromate, RbBrO3 «ee.eeve... 8
Rubidium bromide, RbBr ....c.coeeeen 7
Rubidium cadmium chloride, high

form, RbCACl; (tetragonal) ........ 5m
Rubidium cadmium chloride, low form,

RbCdCl; (orthorhombic) ............ 5m
Rubidium cadmium sulfate,

szcdz(SOu)3 ...... eesessesessas e 7m
Rubidium calcium chloride,

RbCaCly ..vvvnvrensannnonnnnscnenns 7m
Rubidium calcium fluoride,

RbCaF3 et o esessnssanseanas ceseaanns 8m
Rubidium calcium sulfate,

RbyCan (SOL) 3 eeveenenneanenenannons Tm
Rubidium chlorate, RbClO3 «eevveennn 8
Rubidium chlorate, RbClOL .eevvvenen 2m
Rubidium chloride, RbCl ............ 4
Rubidium chromium oxide, RbyCrOy ... 3m

Rubidium chromium sulfate hydrate,
Rbcr(soh)2°12H20 et sescssesencssans 6
Rubidium cobalt(II) chloride,
RbCOCla et s ese e s e sanassssenessenane
Rubidium cobalt fluoride, RbCoFg3 ...
Rubidium cobalt sulfate,
RboCo2(SOL) 3 vevenrenenennennoannnnn
Rubidium copper chloride hydrate,
RbyCuCly+2H70 ....c.....
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CUMULATIVE INORGANIC INDEX - Continued

Vol. or
Sec.

Rubidium copper sulfate hydrate,
szCu(50“)2°6H20 cevsasesessessnnse 8m
Rubidium fluoride, RbF ...ceeveveens 8m
Rubidium iodate, RPIO, ..eeececcannns 2m
Rubidium iodide, RPI ...cceceeeesees 4
Rubidium iron chloride hydrate,
RboFeClg*HpOutcvvvenneeneeenannnnnn 14m
Rubidium iron sulfate hydrate,
szFE(SOL’)2’6H20 ceesssssaseacsonce 8m
Rubidium lead chromium oxide,
szPb(CrOu)z....................... 14m
Rubidium magnesium chromium oxide,
szMgz(CrOu)3 et et s casscscssaceso s 8m
Rubidium magnesium chromium oxide

hydrate, RbyMg(CrO,);°6H20 ........ 8m
Rubidium magnesium sulfate,

szMg2(504)3 ces s eeesanssensreccse o 7m
Rubidium magnesium sulfate hydrate,
R.szg(SO“)Z'6H20 cee e s s scsesecse s 8m
Rubidium manganese (II) fluoride,

RanF3 s e s s s ss s er s sesses s sen . S5m
Rubidium manganese sulfate,

szan(SO“)3 cseeccacssrssnacses s Tm
Rubidium nickel(II) chloride,

RbNiC13 e cecens nneaan ceeacsessncan 6om
Rubidium nickel sulfate,

szNiz(SOQ)3 tecsececsrsesennena PR 8m
Rubidium nickel sulfate hydrate,

szNi(SOk)z‘GHzo ceeecscsescessesaca 8m
Rubidium nitrate, RbNO3 (trigonal) 5m

Rubidium platinum chloride,
szptcls ceseaccscsesssacesassancas 5

Rubidium platinum fluoride,

ROoPLFG cevevecccccnnonncnnesocnnns 6
Rubidium selenate, RbySeOy .iiceenn 9m
Rubidium silicon fluoride,

RboSiFE seveveneccnsooccnacansvnenns 6
Rubidium strontium chloride,

RbSICl3 ceseevsecsssecssassecssescacosne Tm
Rubidium sulfate, RbpySO, «ceeeveeceen 8
Rubidium tellurium bromide,

RDoTEeBrg v.vcecectinncestoncnaconas 8
Rubidium tellurium chloride,

RbpTeClg veevvnencnnnnncacnnnsaanns 8
Rubidium tin chloride, RbySnClg .... 6
Rubidium zinc fluoride, RbZnFj3 ..... 7m
Rubidium zinc sulfate hydrate,

szzn(SOg)2'6ﬂzo et essessesccseane 7m
Ruthenium, RU ....ccivvvireencnncnens 4
Ruthenium titanium, RUTLi ..cececeees 6m
Samarium arsenate, SmASOy ..coveeoee. 4m
Samarium arsenide, SmAS ...... ceeeen 4m
Samarium chloride, SmClj ........... 1m
Samarium fluoride, SmF3 ............ 1lm
Samarium oxide, SmpO3 (cubic) ...... 4m
Samarium oxychloride, SmOCl ........ 1m
Samarium silver, SMAG ....cececeosan Sm
Samarium tin oxide, SmySny0y ....... 8m
Samarium vanadium oxide, SmVOy, ..... 5m
Scandium arsenate, ScASOy .e.cveenns 4m
Scandium arsenide, SCAS ..ccceuconns 4m
Scandium oxide, SC303 ...veeranannns 3
Scandium phosphate, SCcPO, .wveve.nn. 8
Scandium silicate (thortveitite),

SC2S1i907 tiveeeieeteacnnonnnannonnn Tm
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Selenium, S c.ssvevscscccsnansnnsas 5
Selenium oxide (selenolite), SeQj .. 7m
Silicon, Si .i.iieieievecsccncscsnanas 13m
Silicon, Si (reference standard) ... 12m
Silicon nitride, B-SisNy......c..... 14m

Silicon oxide (o or low cristobalite),

Si0; (tetragonal) ......eceveeeeens 10
Silicon oxide (a or low guartz),

Si0Op (hexagonal) ...cececevancnanns 3
Silicon oxide (B or high cristobalite),

Si0p (cUbiC) ceveeeereerecenennanns 1
S1lVer, A ..ceceienrncssccsossnnonne 1
Silver, Ag (reference standard) .... 8m
Silver arsenate, Ag3AsSOL ceceeeccacn 5
Silver arsenic sulfide, xanthoconite,

AG3ASS3 ceveccarivenrrasaaancaanan .o 8m
Silver bromate, AgBrO3 ........ ceeen 5
Silver bromide (bromargyrite), AgBr 4
Silver carbonate, Ag2CO3 ...... e 13m
Silver chlorate, AgClO3 ......... PN 7
Silver chloride (chlorargyrite), AgCl 4
Silver chromium oxide, AgyCrOy ..... 12m
Silver cyanide, AGCN .....cceeenn- .. Sm
Silver fluoride, AgoF c.vievenerenn.n 5m
Silver iodate, AQIOL e:vvvvncanccnns 9
Silver iodide (iodargyrite), AgIL

(hexagonal) ........ ettt .. 8
Silver iodide, y-AgI (cubic) ....... 9
Silver manganese oxide, AgMnO, ..... Tm
Silver molybdenum oxide, Ag);MoOy ... 7
Silver nitrate, AgNOj3 ......... e 5
Silver nitrite, AgNO)p .............. 5
Silver oxide, Ago0 .icevencnnennannn .1m
Silver (II) oxide nitrate, Ag70gNOj 4
Silver phosphate, Ag3POy ....ovon... . 5
Silver rhenium oxide, AgReOy ....... 8
Silver selenate, Ag2S€0y, cveeeeesssn 2m
Silver sodium chloride, Agg, sNag,sCl 8m
Silver sulfate, AgoSOL .evvievevennn 13m
Silver sulfide (acanthite), AgyS ... 10
Silver terbium, AgTb......iceeennnnn Sm
Silver thulium, AgTM....ceveeueuees. S5m
Silver yttrium, AgY¥........ feee e S5m
Sodium, Na cveeeeeenncneennaans ceeen 9m
Sodium aluminum chloride silicate,

sodalite, NagAlgCl,(SiOu)g veeevn-- 7m
Sodium azide, a-NaNj3, at -90 to

=100 °C te.iinnnnnn e eeeiaaa ceean 8m
Sodium azide, B-NaNg ....... ceceanas 8m
Sodium beryllium calcium aluminum

fluoride oxide silicate, meliphanite,

(Nag,g3Cay,37)Be(Aly 13811 g7)

(F0.7506.25)""""' ..... ceeseeans 8m
Sodium beryllium calcium fluoride

silicate, leucophanite,

NaBeCaFSisOg ...... e ceeen 8m
Sodium borate, NasBgOj3 seveeeeeen .- 7m
Sodium boron hydride, NaBHy ........ 9
Sodium bromate, NaBrOz....... N 5
Sodium bromide, NaBr ...... fereenaan 3
Sodium bromide chloride,

NaBr.33Cl.67 ceesesesasecs s nsesn s 1lm
Sodium bromide chloride,

NaBr.67C1.33 c s eeesasecaassseannen 11lm
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Vol. or
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Sodium calcium aluminum fluoride

hydrate, thomsenolite, NaCaAlFg<H,0 8m
Sodium calcium carbonate hydrate,
pirssonite, NajyCa(CO3)5°2H,0 ...... Sm
Sodium calcium silicate, NapCaSiO, 10m
Sodium calcium sulfate (glauberite),
NaZCa(SOg)z tesesesssenssscsasscanss 6m

Sodium carbonate hydrate (thermo-
natrite), NapCO3+H30 ...cvvvennn... 8

Sodium carbonate sulfate, Na,CO3SO, 1lm
Sodium carbonate sulfate (burkeite),

N35C03(504)2 teevsacscescseacscrvseens 1llm
Sodium carbonate sulfate,

NagCO3(S0L) ) eeeveeencnnaraacanaanns 1lm
Sodium carbonate sulfate,

NaG(C03)QSOq s esesesece s s acaasnse 1llm
Sodium chlorate, NaClO3 ..cceveennnn 3
Sodium chlorate, NaClO,

(orthorhombic) .eececescsacvaracenns 7
Sodium chloride (halite), NaCl ..... 2
Sodium chromium oxide, Na,CrO, ..... 9m
Sodium chromium oxide hydrate,

N52Cr0u‘4H20 sesesssessesnaastasase 9m

Sodium chromium oxide hydrate,
N32Cr207°2H20 tessesesnsssessrassens 7m
Sodium chromium oxide sulfate,

Nak(CrOu)(SOu) e s e s st s ses s cssscnns 1lm
Sodium cobalt(II) sulfate hydrate,

Nazco(SOg)2°4ﬂzo cevaesesasssssnnes 6ém
Sodium cyanate, NaCNO ....eccensecses 2m
Sodium cyanide, NaCN (cubic) ...co.. 1
Sodium cyanide, NaCN (orthorhombic)

At 6 °C tiviicvnncncnenntonanssnsans 1
Sodium fluoride (villiaumite), NaF 1
Sodium hydrogen fluoride, NaHF; .... 5
Sodium hydrogen phosphate, Nas3H(POj3), 10m
Sodium hydrogen silicate hydrate,

NazﬁzsiO“'4H20.................... Tm
Sodium hydrogen sulfate hydrate,

NaHSOL *HoO +vvivrennnennonuerananns 9m
Sodium hydroxide, NaOH at 300 °C ... 4m
Sodium iodate, NaIO3 ...c.cvevevennnns 7
Sodium iodate, NaIOy .c.veveconnessn 7
Sodium iodide, Nal ....ceveeevnncnns 4
Sodium iron fluoride, NazFeFg ...... om
Sodium lanthanum fluoride silicate,

(NazLas)Fz(siOq)e s eseses s evsen 7m
Sodium lanthanum molybdenum oxide,

NaLa(MoOy)p cevevececancencncancnns 10m
Sodium magnesium aluminum boron

hydroxide silicate, dravite,

NaMg3AlgB3(OH) 4Sig027 ceevecenvanns 3m
Sodium magnesium carbonate (eitelite),

NazMg(CO3)2 s eereceseecsenes e 1lm
Sodium magnesium sulfate hydrate,

bloedite, NapMg(SO,),+4H,0 ........ ém
Sodium magnesium sulfate hydrate

(loeweite), Naj,Mgy(SOy);3°15H,0... 14m
Sodium manganese (II) fluoride,

NaMnF3 cecscecsessssssserserasssn s 6m
Sodium manganese sulfate hydrate,

Nalen7(SOq)13-lSH20............... 14m
Sodium mercury(II) chloride hydrate,

NaHgCl3*2H0 ..cvieeninernnnnnnanan 6m
Sodium molybdenum oxide, Na,MoO, ... 1Im
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Vol. or

Sec.

Sodium molybdenum oxide, Naj;Moy07 .. 9m
Sodium neodymium fluoride silicate,

(NaZNdB)FZ(SiOH)G caessesssccansane m
Sodium nickel (II) sulfate hydrate,

NapNi(S0,)9°4H0 ..vvvivaninennnn 6m

Sodium nitrate (soda-niter), NaNOj 6

Sodium nitrite, NaNOs ...c.cceeceecee 4

Sodium oxide, NagO .....ccveveveenne 10m

Sodium phosphate, Na3P30g ..eecoe-.. 3m
Sodium phosphate hydrate,

Na3zP309*Ho0 .c.ieieiennceennennns 3m
Sodium phosphate hydrate,

a-NayP,075+4H0 (monoclinic) ...... 13m
Sodium phosphate hydrate,

B-Na,P,0),+4H70 (triclinic) ....... 2m
Sodium phosphate hydrate,

NagPgO1g*6H0 «ovveinicnenecnnnnnsnn Sm
Sodium praseodymium fluoride

silicate, (NayPrg)F,(SiOu)g «vevene m
Sodium selenate, NasSeOy eoveccassss 9m
Sodium selenide, NagSe ....eieevnnns 10m
Sodium silicate, a(III), NaySizOg .. 8m
Sodium silicate, B-NazSiz05 «.coev.n. 10m
Sodium sulfate, NagSOy .eecveveennns 1lm
Sodium sulfate (thenardite), Na,SO, 2
Sodium sulfide, NasS .....ccveecennns 10m
Sodium sulfite, NazS03 v.cevveeecens 3
Sodium telluride, NasTe ....ccveeass 10m
Sodium tin fluoride, NaSnyFg ....... m
Sodium tungsten oxide, NasWO, ...... lm
Sodium tungsten(VI) oxide hydrate,

NagWOL*2Hp0 ovvrnnnnrinsssennnssns 2m
Sodium zinc fluoride, NaZnF3 ....... ém
Sodium zinc sulfate hydrate,

NazZn(SOu)2‘4H20 cesesnseseres s om
Sodium zirconium fluoride,

Na7ZrgF3] coceecenvennenoncannnsnes 8m
Strontium aluminum hydroxide,

Sr3Alo(OH) 12 eevernevennnsannnnanas 10m
Strontium aluminum oxide, Sr3Al,Og 10m
Strontium arsenate, Sr3(AsOu)y ....- 2m
Strontium azide, Sr(Nz)o..eeveeeonnn 8m
Strontium borate, SrBz0y ..c..evo...- 3m
Strontium borate, SrByO7 ..........- 4m
Strontium bromide fluoride, SrBrF .. 10m
Strontium bromide hydrate,

SIBI2*6H20 tevccnenncnceransnannans 4
Strontium carbonate (strontianite),

SIC03 et e et s e et a st ee et seers s ecs e 3
Strontium chloride, SrCly; .......... 4
Strontium chloride fluoride, SrClF 10m
Strontium chloride hydrate,

SYClp*2Hp0 wuvnvunennnn N e 1lm
Strontium chloride hydrate,

SYCLpo6HoO wcveuvuennnnnceananncens 4
Strontium chloride hydroxide

phosphate, SrsCl gg5(OH) 35(PO4)3 .. 1lm

Strontium fluoride, SrF; ........... 5

Strontium hydroxide, Sr(OH)j........ 13m
Strontium hydroxide hydrate,

ST(OH) 2°H20u e e vvvenennnnennnnnnnns . 13m
Strontium hydroxide hydrate,
Sr(OH)2*8Hp0..civveennnnnnn Ceetaaes 13m
Strontium indium hydroxide,

Sr3INp (OH) 12 eeveevenensonnnsennnns 6m
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CUMULATIVE INORGANIC INDEX - Continued

Strontium iodide hydrate,

Sr12'6H20 s ess s es s s ecerses et
Strontium manganese oxide, SrMnOj3

(cubic)
Strontium manganese oxide, SrMnOj

(hexagonal) ........ Ceeeees
Strontium molybdenum oxide, SrMoO,
Strontium nitrate, Sr(NO3)y ........
Strontium oxide, SrO
Strontium oxide, SrO;
Strontium oxide hydrate, SrO;<8Hp0
Strontium phosphate, a-SrpPy07 .....
Strontium phosphate, a-Sr3(PO,)p ...
Strontium scandium oxide hydrate,

Sr3Sc205-6H20 t ettt ecssaasenannnne
Strontium silicate, Sr3SiOg.........
Strontium sulfate (celestite),

SrSOy «e...
Strontium sulfide, SrS ....cievun.enn
Strontium telluride, SrTe ....voev...
Strontium tin oxide, SrSnO3 ........
Strontium titanium oxide, SrTiOj3 ...
Strontium tungsten oxide, SrWoy ....
Strontium tungsten oxide, Sry;Wos ...
Strontium zirconium oxide, SrZrOj3 ..
Sulfamic acid, HpNSO3H .........eu..
Sulfur, S (orthorhombic) ...........
Tantalum, Ta ........ fee et asseenn .o
Tantalum silicide, TaSip; c.voveuen..
Tellurium, Te
Tellurium(IV) oxide (paratellurite),

TeOp (tetragonal)
Tellurium(IV) oxide, paratellurite,

TeOy (tetragonal) ...ceeeceneencsess
Tellurium(IV) oxide, tellurite,

TeOjp (orthorhombic) .....ccvceiennn.
Terbium arsenate, TbASO, ....oven...
Terbium arsenide, TbAS ....ciccveean
Terbium nitride, TbN .....ceveeeannn
Terbium phosphide, TbP ......cceuv..
Terbium selenide, ThSe
Terbium sulfide, TbS
Terbium telluride, TbTe
Terbium vanadium oxide, TbVOy ......
Thallium aluminum sulfate hydrate,

T1A1(SOL)2°12Hp0 tivevennnnennnnnns
Thallium(I) arsenate, TL13AsOy ......
Thallium azide, TIN3 ...ciceeennnnn.
Thallium(I) bromate, T1BrO3 ........
Thallium bromide, T1Br
Thallium cadmium sulfate,

T1pCdo(SOL) 3 cvveencnnncnesnncnnens
Thallium(I) chlorate, T1ClOy .......
Thallium(I) chlorate, T1ClOj
Thallium(I) chloride, T1Cl .........
Thallium chromium oxide, T1,CrOy ...
Thallium chromium sulfate hydrate,

T1Cr(SO4)2*12H00 tevvierrcennnnanns
Thallium cobalt sulfate,

T1loC0o(S0L)3 cvreneennennnonsnsnans
Thallium cobalt sulfate hydrate,

T12C0(504)2'6H20 cseserenssssessana
Thallium copper sulfate hydrate,

T12Cu(SOq)2~6H20 erssessescsccanccne

cee s e e

eer e s et ss e sttt e

e e s s et oo v s ece s cane

e em e s e v e e

Vol. or
Sec.

10m

10m

12m

1lm

1lm

1lm

6m
13m
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~
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5m
5m
5m
S5m
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54
75
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53
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83
38
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85
70

72
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Vol. or
Sec.

Thallium gallium sulfate hydrate,
TlGa(Sou)z-l2H20 cecescsecsessacsense 6
Thallium(I) iodate, T1IO3 .c.voowons 8
Thallium(I) iodide, T1I

(orthorhombic) ...veeiueracnnennene 4
Thallium iron sulfate hydrate,
TlgFe(SOH)Z-GHZO teeraceseasssasense 8m
Thallium magnesium chromium oxide,
leMgz(CrO“)a ceteosassasssensnane PR 8m
Thallium magnesium sulfate hydrate,
T12Mg(SOq)2-6H20 cse s s et eans “ean s 7m
Thallium manganese sulfate,

TLoMn, (SOL) 3 wvevnreennennanncannnn 7m
Thallium nickel sulfate hydrate,
leNi(SOq)z'GHzO s et s rsssecsesenan e Tm
Thallium(I) nitrate, TINOj ......... 6
Thallium(III) oxide, T1,03 cveueeenn 2
Thallium(I) phosphate, T13PO, ...... 7
Thallium(III) phosphate, T1PO, ..... 7
Thallium platinum chloride, T1,PtClg 5
Thallium silicon fluoride, T1,SiFg 6
Thallium(I) sulfate, T1,S0, «vevv-.. 6
Thallium(I) thiocyanate, TICNS ..... 8
Thallium tin chloride, T1,;SnClg .... 6
Thallium(I) tungsten oxide, T1,WO, Im
Thallium zinc sulfate hydrate,
lezn(SOq)2~6H20 e essevesscsncennsae 7m
Thorium arsenide, ThAsS ....... cerees 4m
Thorium oxide (thorianite), ThO, ... 1
Thulium arsenate, TmASO, .....ee.... 3m
Thulium arsenide, TMAS ..vcevecvenns 4m
Thulium nitride, TmN ...ccoeeenenn .. 4m
Thulium oxide, TmpO03 ......ccovevnnn 9
Thulium telluride, TmTe ......covsn. 4m
Thulium vanadium oxide, TmVO, ...... 5m
Tin, @=Sn (cubic) ............ ceeeen
Tin, B-Sn (tetragonal) ........c.e... 1
Tin arsenide, SNAS tieieeeerensnsnnn 4m
Tin (II) fluoride, SnFy ....vevnven.n. 3m
Tin hydrogen phosphate, SnHPOj...... 13m

Tin(IV) iodide, SnI, ........ cheeaes 5
Tin(II) oxide (romarchite), SnO .... 4
Tin(IV) oxide (cassiterite), SnO, .. 1
Tin sulfide (berndtite), R-SnS, .... 9m
7
3

Tin(II) telluride, SnTe ..ecieeence.
Titanium, Ti ..

Titanium oxide (anatase), TiO; ..... 7m
Titanium oxide, brookite, TiO,
(orthorhombic) .......... feeees e 3m
Titanium oxide (rutile), TiO, ...... 7m
Titanium(III) oxide, TiOj g5j5 +-«--- 9
Titanium silicide, TigSig .......... 8
Titanium sulfide, TiS; .....v.cu.nn. 4m
Titanium sulfide, TiyS ............. 8m
Tungsten, W ... ieeeeneeecnnencnnns 1
Tungsten, W (reference standard) ... 8m
Tungsten sulfide (tungstenite), WS, 8
Uranium oxide, UO ...c.virecncennnnn 5m
Uranium oxide (uraninite), UO; ..... 2
Uranium selenide, USe .......vvuu.n. Sm
Uranium telluride, UT€ ...cevveeeann 4m

Vanadium, V ..ceeeerenonercnncaenoas 9m
Vanadium (V) oxide (shcherbinaite),

VoOg tiennenneeneesnassnnnnnananss 8
Vanadium sulfide, a-V3S....oevue.en. 14m
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CUMULATIVE INORGANIC INDEX - Continued

Vanadium sulfide, B-V3S.............
Ytterbium arsenate, YbAsOy .........
Ytterbium arsenide, YbAs ...........
Ytterbium nitride, YbN .........c...
Ytterbium oxide, Yb303 ..cvveennnn.
Ytterbium selenide, YbSe ......c....
Ytterbium telluride, YbTe ..........
Ytterbium(III) vanadium oxide, YbVOy
Yttrium arsenate, YBSOL cceoveccecns
Yttrium arsenide, YAS ceiceecccanans
Yttrium chloride oxide. YClO........
Yttrium oxide, Y203 cveeccnernannnann
Yttrium phosphate (xenotime), YPOy
Yttrium sulfide, ¥S .v.vieeevcenncann
Yttrium telluride, YTe ....cveveenns
Yttrium titanium oxide, ¥,TiOsg
Yttrium vanadium oxide, YVO, .......
ZINC, ZN +tcvvnrononssaossnsascscacsaces
Zinc aluminum oxide (gahnite),

ZNBL120L veeuetnrncennnerrannaranans
Zinc ammine bromide, Zn(NH3)2Brp ...
Zinc ammine chloride, 2Zn(NH3)2Cl,; ..
Zinc antimony oxide, ZnSb04 .......
Zinc borate, ZnBoO4 ceecevececceannn
Zinc borate, ZnyBgOj3-.cececccnccan.
Zinc carbonate, smithsonite, ZnCOj3
Zinc chromium oxide, ZnCr0y .......
Zinc cobalt oxide, 2nCo204 .veveevsn
Zinc cyanide, Zn(CN)2 .veveeennnnnnn
Zinc fluoride, Z2nF) ...veeenncnnasnn
Zinc fluoride hydrate,

ZNF2*4H)O wuevennoencrasaanononans
Zinc germanium oxide, 2ZnyGeOy ......
Zinc hydroxide silicate hydrate,

hemimorphite, Zny (OH)2Si07°Ho0 ...

Vol. or
Sec.

14m
4m
4m
4m
6ém
Sm
S5m
Sm
2m
4m
1m
3
8

S5m
4m
11lm
S5m
1

2
1lm
10m

4m

1
13m

1lm
10
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Vol. or
Sec.
Zinc iodide, Znlp ..euveeeecacaoancnn 9
Zinc iron oxide (franklinite),

ZNFeoOlL teeiineeenrecnocecvennnnns . 9m
Zinc manganese oxide (hetaeroclite),

ZnMno0y weeveenn . [ ceeeeeaans 10m
Zinc molybdenum oxide, ZnpMo3Og .... 7m
Zinc nitrate hydrate,

0~2Zn(NO3)2°6H20 (ivvevenonnncnn e 12m
Zinc oxide (zincite), 2nO .......... 2
Zinc selenide, ZnSe ......cccecencan 3
Zinc silicate (willemite), 2ZnSiOy 7
Zinc silicon fluoride hydrate,

ZNSIFE 6HO tveverennraeeeeennnns .. 8
Zinc sulfate (zinkosite), 2ZnSOy .... 7
Zinc sulfate hydrate (goslarite),

ZnSOL*TH20 tvivevecnncenanenns e 8
Zinc sulfide (wurtzite), 0-2ZnS

(hexagonal) ......ccceenennnn P 2
Zinc sulfide (sphaelerite), B-2ZnS

(cubic) ticeenrecsannnnn. e 2
Zinc telluride, 2ZnTe ....cceveconaees 3m
Zinc tin oxide, ZnySnOy ........... . 10m
Zinc titanium oxide, ZnTiO3......... 13m
Zinc titanium oxide, ZnTiOy ....... 12m
Zinc tungsten oxide (sanmartinite),

ZNWOL vt eenoveernocaesaoaceas PR . 2m
Zirconium, a=2r ......... P 2
Zirconium hydride, ZrHp ............ 5m
Zirconium iodate, Zr(IO3)y .ce.-..- . 1m
Zirconium nitride, ZrN ............. S5m
Zirconium oxide, Zr0O .......c.c0e.. .. S5m
Zirconium phosphide, ZrP ..... PP 4m
Zirconium silicate, zircon, ZrSiOy 4
Zirconium sulfate hydrate

(zircosulfate), 2r(SOy4)2°*4H0 ..... 7
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CUMULATIVE ORGANIC INDEX

Vol.
Sec.
Acetanilide, CgHsNHCOCH3....cvoeenen ldm
4~Acetyl-2'-fluorodiphenyl,

Ci4H1FO coviennns PO [ 8m
Alanine, L-, CH3CHNH2C02H ..... SN 8m
Allobarbital, CigH12N203...cce... . 14m
Ammonium acetate, NH,*CH3CO, ..... .. 8m
Ammonium formate, NHyHCO; ........ .. 1lm
Ammonium oxalate hydrate (oxammite),

(NHL) 2Cp04*Ho0 cvniiiianieneeenens 7
Ammonium yttrium oxalate hydrate,

NH,Y (C;04) *H0 ... cearen ceeer e 8m
Ascorbic acid, L-, CgHgOg «-veuen... . 8m
Azobenzene, CgHsNNCgHg ... .o 7m
Cadmium hexaimidazole nitrate,

Cd (C3HENy) g (NO3)y o onn cevecacsoans 8m
Calcium formate, Ca(HCO3)p ....on... 8
Calcium malate hydrate,

Ca (0,C) 5 (CHpCHOH) *2H30 ..ovvinnn. .. 10m
Chlorpromazine, C)7HjoCINyS......... l4m
Cobalt acetate hydrate,

Co(CoH70,)2%*4H0 w.vinineinenennnan 12m
Cop~ar glutamate hydrate,

Cu(0,C) (HH)NCHCH»CHp) *2H30 ........ 7m
Copper tetraimidazole nitrate,

Cu(C3HyN2) 4 (NO3)y. e vvn.. S eeeasaaen 13m
Copper tetrapyrazole chloride,

Cu(CaHEN2)4Cly wi i i i e iiiiennns 8m
Cysteine, L-, HSCHQ’CH(NHZ) COOH ... 1lm
Diazepam, C16H13C1N20 ............... 14m
Dibenzoylmethane, (CgHs5CO)oCHp ..... Tm
(N,N)-Dimethyltryptamine, CjoHjgNp.. l4m
bis-(o-Dodecacarborane), CyBogHpp .. ém
Glucose, D-, a, (dextrose), CgHj20g.. 1lm
Glyoxime, HpoCop(NOH)? ..ivevenenn.n. . 8m
Hexamethylenediammonium adipate,

(CH2) 4, {(COpH3N) 2 (CH2) g wevvevacenens 7m
Holmium ethylsulfate hydrate,

Ho[(C2H5)SOLI13°9H0 vivevnnnnnnnn. 1lm
Hydroquinone, Y-HOCgHLOH ........... 8m
Iron oxalate hydrate (humboldtine),

FECoOL*2HoO tvvevennrrnecnannans ... 10m
Lead formate, Pb(HCO2)p ...e.iieann. 8
Lithium oxalate, LioCo04 eeeeeecnen. 10m
Mercury o-phthalate, CgHy (COzHg)z .. 10m
Methapyrilene hydrochloride,

C14H20CIN3S. v v evnevnnss Ceeeer e 1l4m
Methyl sulfonanilide, CgHsNHSO2CH3 9m
N-Methylphenazinium-7,7,8,8-tetra-

cyanoguinodimethanide, CpsHjsNg ... T

Page
38

9l
93
41
95

9

5
97
99
86

23
16

76
60

19
110
24
31
86
106
115
109

28
102

121

18
107

24
30
34
113

112
78

146

136

Vol. or
Sec.
2-Naphthylamine, N-phenyl-,

C1oH7NHCgHs ....... O TR 6m
Neodymium ethylsulfate hydrate,

NA[(C2H5)S04]3°9H20 +vvnevnnennnnnn- 9
Nickel acetate hydrate,

Ni{CoH302)2*4H20. ... ... S . 13m
Nickel hexaimidazole nitrate,

Ni(C3HyN2)g(NO3)o evvnvenn... P 7m
Nickel tetrapyrazole chloride,

Ni(C3HuN2)uClo e iciiennenn 8m
Octahydro-1,3,5,7-tetranitro-

1,3,5,7-tetrazocine (a-HMX),

CyHGNGOg cevvrenetennnnnne PPN 1lm
Octahydro-1,3,5,7-tetranitro-~

1,3,5,7-tetrazocine (f-HMX),

CuHENGOg v veerennennineenacescnns 1lm
Palladium bls*(N-lsopropyl ~3= ethyl—

salicylaldiminate), Pd(CjipH;gNO) 2 Tm
pimelic acid, (CH2)s5(CO2H)2 .eenn... 7m
Potassium formate-formic acid

complex, KOpoCH*HOPCH .........c.... 9m
Potassium hydrogen o-phthalate,

CgHy (COOH) (COOK) tvvvvnrnnnnnnnnnn 4m
Potassium oxalate hydrate,

KoCoO4*HoO vviviniienecencenennnnn 9m
Potassium oxalate perhydrate,

KpCo0y4*H202 ..... Cees s 9m
Reserpine, C33HuoN209 ....cvenin.... 8m
Rubidium oxalate perhydrate,

RbC204*H202 +vvvieneneonennneananns 9m
Silver oxalate, AgoCo04 ......... . 9m
Sodium D-tartrate hydrate,

(CHOH=-CO2Na) 2°2H20 «vvvuuennnnncnns 1lm
Sodium oxalate, NapCpOy «eeuveennvn. 6m
Strontium formate, Sr(CHO2); ....... 8
Strontium formate hydrate,

Sr (CHOj5) 2*2H70 (orthorhombic) .... 8
Sucrose, CyoH22071] ecvvvreennnnnnnn. 1lm
Tartaric acid, D-, (CHOHCOH), ..... T
Trimethylammonium chloride,

(CH3) 3NHCL ........ ettt 9m
2,4,6-Trinitrophenetole,

CoH50CEH2 (NO2)3 cvvvmnvenannneennas 8m
Urea, CO(NH2)2 «evevnennnncnnas e 7
Uric acid, CsHyNyO03 ceeveeenannannns 8m
Zinc diimidazole chloride,

Zn(C3HN2)2Clo tiiiniennnninnannene Tm
Zinc glutamate hydrate,

Zn (O2CCHNHCH2CHRCO2) *2H20 ........ Tm
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CUMULATIVE MINERAL INDEX

Vol. or

Sec.

Acanthite, Ag,S (monoclinic)........ 10
Aeschynite CeNbTiOg..eeeveeeneannpns 3m
Alabandite, MnS ....ccvueeeennansaann 4
Anatase, TiO) ...icicevrevnncncnnnen 7m

Andradite, Ca3FeZSi3012 ceessessanes 9
Anglesite, PbSO, «veeeveneennnnacans 3
Anhydrite, CaSOy, cvecrrereennaanannn 4
Antarcticite, CaCl,*6Hy0 ....vevnnnn l2m
Antimony, Sb.....ceveceeonecnrncnean 3
Aphthitalite, K3gNa(SOy)p eeeccennnns 6m
Aragonite, CaCO3 .uoeeereenecnncnsnns 3
Aragonite, CaCoj (orthorhombic,

calculated pattern)......ceeveeeen. 1l4m
Arcanite, KpSOL weverencnnnnnnnncnas 3
AYSenicC, AS ....eveecccaccananas e 3
Arsenolite, As,03 .eeevenrenncranann 1
Aurostibite, AuSby; ............... .. 7
*Azurite, CU3(OH)2(C03)2 sesesessans 10
Baryte, BaSOp........ seeavese Cecnoas 10m
Berlinite, AlPO; -.cucvencnnnnennnn. 10
Berndtite, SnS; ..cveviecniciinacnnnn 9m
*Beryl, BESAlzsisole.-.....-.-.---.. 9
Bischofite, MgCl,*6Hp0 ....ovuvunnn. llm
Bismite, a=Bij03 «evcvvreennnnnnnnn . 3m
Bismoclite, BiOCl ....ccevenenenceens 4
Bismuth, Bi teiieeesecriecnnnnennnnns 3
Bismuthinite, BizS3 ........ [P 5m
Bixbyite, o=MnjO0gz..cceeevenncacnanas 1llm
*Bloedite, NazMg(SOu)2°4H20 ....... . om
Boehmite, Al703°Hp0 «vcvvruennnnnnns 3
Bromargyrite, AgBr....c.iiceeeencons 4
Bromellite, BeO ...civeeecncacnnannn 1
*Brookite, TiOp cecverevencecncnannn 3m
Brucite, Mg(OH)p .veveenerenn PP 6
Bunsenite, NiO ...ieevennrerenacanns 1
Burkeite, NagCO3(SO,)p ..... eseesa. 11lm
*Butlerite, Fe(OH)SO,*2H,0 ..... RN 10m
Cadmoselite, CASE..evseeereacanannns 7
Calcite, CaClj3 cecevnvevarcncannacss 2
Calomel, HgoCly c.ivevervincnnnncanns 13m
Carnallite, KMgCl3¢6H,0 ............ 8m
Cassiterite, SnOp ....ccviennnnann. 1
Celestite, SrsO, «eeeernneceennnnnn . 2
Cerianite, Ce0p «.cvevernencnnnannnn 1
Cerussite, PbCO3 .v.cvvevvennnnannn. 2
Cervantite, SbyOy ceevrncinennnennn. 10
Chalcokyanite, CuSOy ..o....... R 3m
Chloraluminite, AlCl3+6H;0 ......... 7
Chlorargyrite, AgCl.....ccveennceann 4
Chloromagnesite, MgCl, ............. 11lm
Chromatite, CaCrOp.eceeeenascanccnnn. 7
Chrysoberyl, BeRlyOp «coiieveneanans 9
Cinnabar, HgS ......... ceeereiecaeea 4
*Claudetite, Asp03 «.vveinieiiennnnnn 3m
Clausthalite, PbSe ..c.vievencceccnns 5
COPPEr, CU teeervnnneronnonsonnasnasns 1
Cordierite, Mg,Al,SisO;g

(orthorhombic) ..ivieveeerenneecnnns Im
Corundum, Alo03 civevevreacananaannn 9
Cotunnite, PbCly .veveveceneanacenns 12m
Covellite, CuS .c.ceveeansonnncnenes 4
Cristobalite (a or low) SiOp ....... 10
Cristobalite (B or high) Si0O, ...... 1
*Cryolithionite, LizNajzAl,Fi, ...... 9m

*Natural mineral.
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Cryptohalite, (NH,),SiFg .eocevcnonnn 5
Cuprite, Cugl ....ciiiiininennncecns 2
*Diamond, C cuvereeererecoscononnons 2
*Diaspore, AlyO3+Hy0 ...ovevnennenns 3
Diopside, CaMg(SiO3)p .eevececennnns S5m
*Dravite, NaMgaAlsB3Si6027(0H)u csue 3m
Eitelite, NagMg(CO3)s .v.vevvnvenenn 1llm
Elpasolite, KoNaAlFg ...oevcvncensen 9m
*Enstatite, MgSiOz ....cvvvenrencnns 6
Epsomite, MgSOL*7HP0 ...vceviniannsan 7
Erythrosiderite, K,FeClg+H;0........ 14m
Eskolaite, Cro03 «.vcevcnencnnaannnn 5
Ettringite, C36A1253018'31H20 cesene 8
Fairchildite, KyCa(CO3)y «vvvevennnn. 8m
Fluorapatite, CagF(POy)3 veeveucnsns 3m
Fluorite, CaFp ........... Cheeseaaas 1
Forsterite, Mg,Si0, ........ ceeeanan 1
Franklinite, ZnFe,0h «.vececencconns 9m
Fresnoite, BapTiSijOg .evevenvncnane 9m
Gahnite, znAlzoq ..... ceenenen e seasn 2
Galaxite, MnAlzoh ceeesenns teeneaes 9
Galena, PbS ...vvveieennennn cereaean 2
Geikielite, MgTiO3 .......... [T 5
Gersdorffite, NiAsS .......... ceeeen 1m
Glauberite, NayCa(SOu)y «cevceveencns 6m
Gold, AU t.ievvenncrncannnns ceenen .- 1
Goslarite, 2nSO,*7H70 ..c..veviinnn.. 8
Greenockite, CAS ...cviverenennannas 4
*Groutite, MNnO(OH) ........... [P 1lm
Halite, NaCl ...... Cetiteet et 2
Hausmannite, Mn30, .......... ceeeeen 10m
*Hemimorphite, 2ny (OH),Si;07°H,0 ... 2
Hetaerolite, ZnMnyOy ....... ceresean 10m
Hieratite, KySiFg ...vvvuvncnnnnnnns 5
Huebnerite, MnWO, .......... ceeanens 2m
Humboldtine, FeCy0,+2H,0 ......... .. 10m
Humite, Mg7F;S8i307p.cvecccvncnnnn. e Im
Hydrophilite, CaCl; ...-v..-.. ceseen 1lm
Indialite, Mg,Al,SigO;g (hexagonal) 1m
Icdargyrite, Agl.....coveun- [ 8
Iron, a=F& .ieeiiiirinneernnnanss oo 4
Jacobsite, MnFes0y coveverrennnnanas 9
*Julgoldite, Ca,Fe3Si30yq(OH,0),(0H),  10m
Kalistrontite, Kp,Sr(SOp)pecevencecnn 14m
Kremersite, (NH, ,K) p)FeClg+Hp0uvnne 1l4m
Langbeinite, KpyMg,(S04)3 «veeevvnenn om
Lautarite, Ca(IOg)j..cevssns ceteanes 14m
Lead, Pb ..c.vvevnnnnnn. e ceeene 1
*Leucophanite, NaCaBeFSizOg ........ 8m
Lime, CaO (see Vol. 1, p. 43)....... l4m
Litharge, PbO (red) ............ ceen 2
Lithiophosphate, LijPOj.e.ecenrennn. 4m
Loellingite, FeAS) ...eoceveecnsannan 10
Loeweite, Naj,Mg;(SO,);3+15H;0...... 14m
Macedonite, PbTiOz....cvverenucnannn 5
Magnesiochromite, MgCr,0p........... 9
Magnesite, MgCO3 ...... Cee s eseacaann 7
Magnetite, Feg0, ......cvvvnvinnnnnn Sm
Malachite, Cuy (OH)»CO3 ............. 10
Manganolangbeinite, KyMn; (SOy)3 .... 6m
Manganosite, MnO ........... [ 5
Marshite, Cul ......cvnvevinnnnnnnns 4
Mascagnite, (NH)2SOL +evvevennnnnn. 9
Massicot, PbO (yellow) .....eceveaan 2
Matlockite, PbFCl ..vvieeerecananans 13m
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CUMULATIVE MINERAL INDEX - Continued

Mayenite, Caj3Al;u035....
Melanterite, FeSOy*7H,0
*Meliphanite,

Na ¢3Caj, 37BeAl 13811 g70¢, 25F 75..
Metaborite, HBO, (cubic)
Metacinnabar, HgS
Miargyrite, AgSbS;
*Millerite, NiS
Minium, Pb304 ...
Mitscherlichite, KyCuCly*2H0 ......
Molybdenite, MoS, ...
Molybhdite, MoOj
Montroydite, HgO ....
Mullite, AlgSiz0)3
Nantokite, CuCl
*Newberyite, MgHPOy*3H;0
Niter, KNO3 ..cvuuvunnnn
Nitrammite, NHyNOj3.......
Nitrobarite, Ba(NO3); .....
Norbergite, Mg3F,Si0Oy...
Cldhamite, CasS ..
Otavite, CdCOj3
Oxammite, (NHy)pC204°H)0
Palladium, Pd ......
Palmierite, Ky;Pb(SO4)5...
*Paratellurite, TeO; ...
Paratellurite, TeOz
Periclase, MgO ...........
Perovskite, CaTiO3
*Phenakite, BepSiOy
Picromerite, KzMg(SOy)y*6H,0
*Pirssonite, NayCa(COj3),*2H-0
Platinum, Pt .
Portlandite, Ca(OH),
Potash alum, KAl (SOy),<12H;0..
Powellite, CaMoOy
Pyrargyrite, Ag3SbSj
Pyrite, FeSo
*Pyroaurite, MggFe,CO3(OH))¢*4H,0,

phase II .....
Pyrolusite, B-MnO;
Pyrope, Mg3Al;(SiOy) 3
*Quartz, SiOp (o or low) ....
Rammelsbergite, NiAs, .
Retgersite, NiSOL*6H20 .veveeeennnn.
Rhodochrosite, MnCOj
Romarchite,
Rutile, TiO; .
Safflorite, CoFeAsy .....
Sal-ammoniac, NHyCl
Sanbornite, B-BaSi»Og
Sanmartinite, ZnWOy
Scacchite, MnCl:
*Scheelite, CaWOy .
Schultenite, PbHASOL4.:eevenn..
Selenium, Se

e s e o e

e e s e

te et e cn et
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9 20
8m 38
8m 135
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4 21
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1m 37
8 32
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4 35
Tm 139
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10 39
7 15
7 11
7 5
1 21
14m 30
10 55
7 56
1 37
om 17
8 11
8m 54
9m 106
1 31
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13m 10
2m 40
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6 23
14m 18
5 54
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Selenolite, SeO; ..
Sellaite, MgF;
Senarmontite, Sby03
Shcherbinaite, V205.....
Silver, Ag
Sllver, Ag (reference standarqd)
*Sjogrenite, MggFepCO3 (OH) 1 g*4H0,
phase I .......
Skutterudite, C0A53 ..
*Smithsonite, 2ZnCO3 ..
*Sodalite, NagSigAlgO,,Cls
Soda-niter, NaNO3 ......
Sphaerocobaltite, CoCOj3
Sphalerite, 2ZnS
Spinel, MgAl;04
Stibnite, Sb,Sj3
Stolzite, PbWO, ....
Strontianite, SrCO3
Struvite, MgNHLPOL*6H20 ...evuneeons
Sulfur, S (orthorhombic) ...
Sylvite, KC1l .
Syngenite, KpCa(SOy)3*H,0..
*Tellurite, TeO) .
Tellurium, Te...
Tellurobismuthite,
Tenorite, CuO
Teschemacherite, NHyHCO3 ...
Thenardite, NapSOy
Thermonatrite, NayCO3°H0
*Thomsenolite, NaCaAlFg*H20 ...
Thorianite, ThO;
Thortveitite, ScpSip07
Tiemannite, HgSe .....
Tin, a-Sn (cubic)
Tin, B-Sn (tetragonal)
*Topaz, Al;SioOy (F,O0H),
Trevorite, NiFepOy
Tschermigite, NH4Al(SOy),* 12H20 -
Tungstenite, WS»
Uraninite, UOp
Uvarovite, Ca3Cry(SiOy) 3
*Valentinite, Sb,03 ...
Valentinite, Sby0z3.......
Villiaumite, NaF
Willemite, Zn»SiOy ........
Witherite, BaCOj3 .....
Wulfenite, PbMoOy
Wurtzite, 2ZnS ..
*Xanthoconite, Ag3AsS3 ......
Xenotime, YPOy
Zinc, Zn .....
Zincite, Zn0 ...........
Zinkosite, ZnSOy
*Zircon, ZrSioy
Zircosulfate, 2r(SOy)3*4H0.
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the second edition of the Determina-
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edition.
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of Standards research and development in physics,
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Papers of interest primarily to scientists working in
these fields. This section covers a broad range of physi-
cal and chemical research, with major emphasis on
standards of physical measurement, fundamental con-
stants, and properties of matter. Issued six times a year.
Annual subscription: Domestic, $17.00; Foreign, $21.25.

® Mathematical Sciences (Section B)
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NOTE: At present the principal publication outlet for
these data is the Journal of Physical and Chemical
Reference Data (JPCRD) published quarterly for NBS
by the American Chemical Society (ACS) and the Amer-
ican Institute of Physics (AIP). Subscriptions, reprints,
and supplements available from ACS, 1155 Sixteenth
St. N.W., Wash. D. C. 20056.

Building Science Series—Disseminates technical infor-
mation developed at the Bureau on biilding materials,
components, systems, and whole structures. The series
presents research results, test methods, and perform-
ance criteria related to the structural and environmental
functions and the durability and safety characteristics
of building elements and systems.

Technical Notes—Studies or reports which are complete
in themselves but restrictive in their treatment of a
subject. Analogous to monographs but not so compre-
hensive in scope or definitive in treatment of the sub-
ject area. Often serve as a vehicle for final reports of
work performed at NBS under the sponsorship of other
government agencies.

Voluntary Product Standards—Developed under proce-
dures published by the Department of Commerce in Part
10, Title 15, of the Code of Federal Regulations. The
purpose of the standards is to establish nationally rec-
ognized requirements for products, and to provide all
concerned interests with a basis for common under-
standing of the characteristics of the products. NBS
administers this program as a supplement to the activi-
ties of the private sector standardizing organizations.
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based on NBS research and experience, covering areas
of interest to the consumer. Easily understandable lang-
uage and illustrations provide useful background knowl-
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of Documents, Government Printing Office, Washington,
D.C. 20402.
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ards Register. Register serves as the official source of
information in the Federal Government regarding stand-
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