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With the help of Lipson’s method, BaBOF, was shown to be orthorhombic with a = 8-784-0-03,
b = 541+0-02, ¢ = 7-16+0-02 A. On the basis of the space group Pnma, the structure was worked

out and is discussed in detail.

Introduction

The spacings and sin? § values of BaBOF,, obtained
in powder form by Roy (1955), were calculated from
the powder patterns taken with Cu Kx radiation. As
the substance was found, by the application of the
method of Hesse (1948), not to belong to the cubic,
tetragonal or hexagonal systems, Lipson’s method
(1949) for orthorhombic systems was tried and used
successfully.

For orthorhombic crystals sin? 0 = 4Ah%2+ Bk2+Cl2.
It was shown by Lipson that if sin28,5y=A4, sin26,,,=B
and sin? fy,, = C then in general,

sin? 0, —sin? Oy, = sin? 6,4,;

and similarly for the constants B and C. Here 4
occurs as differences between the sin? 6 values pro-
vided the & values differ by unity and the kI values
for the two lines are the same.

To find such differences in BaBOF,, the diagram-
matic method described by Lipson (1949) was used.
From the plot the possible values deduced were 4 =
0-0077, B=0-02031 and C'=0-0116. Since A4=22%/4a?,
a = 8784003 A (A(Cu Kx) = 1-5418 A); similarly,
b =541+0-02 A and ¢ = 7-16+0-02 A. The possible
space group, after indexing of all lines, is Prnma. The
calculated density, D,, is 4-27 g.em.=3 and the ob-
served density, D, is 425 g.cm.~3. The number of
molecules per unit cell is 4.

Atomic coordinates

On the basis of the space group Prma, and taking
into consideration similar structures like BaSO,
(James, 1925) and KMnO, (Mooney, 1931), and plac-

ing 8 F atoms in general positions, and 4 Ba, 4 B, 4 F,
and 4 O atoms in special positions, the following atomic
coordinates were derived after matching fairly the
observed and calculated intensity of each line:

4Bain 4(c) with 2 = 0-182, y = 025, 2z = 0-162.
4B in 4(c) with z = 0069, y = 0:25, z = 0-695.
4F; in 4(c) with z = —0-072, y = 0-25, z = 0-595.
40 in 4(c) with 2 = 0-191, y = 025, 2z = 0-562.
8Fyin 8(d) with z = 0-080, y = 0-042, z = 0-8186.

If the positions of Fy and O were interchanged, a
fair discrepancy in the observed and calculated inten-
sities of some important lines was observed. On the
basis of the above coordinates the intensity of each
line was calculated. For each calculated intensity, the
polarization factor, multiplicity factor and absorption
factor were taken into account. The absorption factor
was calculated in the manner given in the Internationale
Tabellen (1935). No correction was made, however, for
the temperature factor. The values of sin?6,, sin2 6.,
1,, I, and the spacings are given in Table 1, in which
some of the unobserved lines (such as 101, 121, 013,
200) are included to justify the correctness of the
coordinates derived. Owing to heavy background
scattering at low angles, the 101 and 200 reflexions,
being very weak, were masked and could not be mea-
sured. The calculated d values of all the above un-
observed lines are included in the table.

Discussion of the structure

The unit cell of the orthorhombic structure found for
BaBOF;, projected on its b face, is shown in Fig. 1.
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sin? 6,
0-0326
0-0399
0-0470
0-0517
0-0546

-0-0632

0-0753
0-0815
0-0983
0-1124
0-1238

0-1347
0-1432
0-1622
0:1740
0-1936
0-2008
0-2136
0-2240
0-2358
0-2538
0-2681
0-2744
0-2782
0-2942
0-2984
0-3111
0-3207
0-3253

0-3409
0-3580
0:3710
0-3992
0-4139
0-4332
0-4490
0-4681
0-4911
0-5084
0-5255
05375
0-5585
0-5725
0-5895
0-7121
07293
0-7626
0-7979
0-8239

Table 1

sin2 0, hkl
0-0193 101
0-0308 200
0-0319 011
0-0396 111
0-0464 002
0-0511 210
0-0541 102
0-0627 211
0-0744 112
0-0813 020
0-0975 212
0-1005 121
0-1121 220
0-1121 103
0-1232 400
0-1247 013
0-1276 022
0-1348 401
0-1435 410
0-1622 321
01737 303
0-1944 031
0-2021 131
0-2136 114
0-2244 511
0-2367 214
0-2549 304
0-2669 024
0-2746 124
0-2772 600
0:2949 133
0-2977 105
0-3103 015
0-3208 205
0-3250 040
0:3236 602
0-3411 215
0-3584 620
0-3714 042
0-3984 514
0-4132 405
0-4335 415
0-4484 206
0-4687 216
0-4916 434
0-4928 800
0-5072 316
0-5247 811
0-5392 802
0-5387 250
0:5609 534
0-5717 731
0-5887 017
0-7120 551
0-7281 903
0-7628 354
0-7979 055
0-8237 028
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Fig. 1. The unit cell of the orthorhombic structure of BaBOF,
projected on the b face.

In this structure each boron atom is surrounded by
three fluorine atoms (one F; and two Fy) and one
oxygen atom, forming a nearly regular tetrahedron.
The tetrahedral angle is 110+15°. For each BOF;
tetrahedron the B-F; distance is 1-43 A, and the
B-Fy; distance is 1-434 A; the average B-F; distance
is 1-432 A. This value agrees with that obtained by
Hoard & Blair (1935) in the structure of RbBF, and
NH,BF,, where the B-F distance is 1-43 A. Similarly,
the B-O distance is 1-435 A, which is slightly lower
than the value (1-44 A) obtained by Schulze (1933)
in the structure BAsO,. The nearest Ba—O distance is
2-86 A, the Ba-F; distance is 2:84 A and the Ba-Fy;
distance is 2-84 A.

The author records his thanks to Prof. K. Banerjee
and Prof. B. N. Srivastava for their keen interest in
the work, and to Dr G. Mitra for encouragement
and for supplying the sample for analysis.
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