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number of rings, preclude the preparation of heptacene
and higher benzologues (Clar, 1952). The following
paragraphs describe an investigation of the hexacene
structure.
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All the crystals of hexacene which we obtained were
small, extremely thin, almost-black plates, with (001)
developed; they were invariably twinned. The unit-cell
dimensions, determined from various rotation and Weis-
senberg photographs, and the density, measured by flota-
tion in aqueous potassium iodide solution, are compared
in Table 1 with the revised data for the other members
of the series; the comparison indicates that hexacene
has a crystal structure very similar to the lower ben-
zologues, the only significant difference in cell dimensions
being a further increase of 2-4 A in the c-axis to accom-
modate the extra ring.

As a preliminary to complete structure analysis the
intensities of the 0kl and hO0l reflexions were recorded on
Weissenberg films with Cu K« radiation. As a result of
the rather poor quality of the crystal specimens the
proportion of the possible reflexions observed was even
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smaller than for tetracene and pentacene; only 17
independent Okl reflexions and 16 k0l reflexions were
measurable. Since there are 78 carbon atom positional
parameters the data were clearly insufficient for any
detailed analysis of the structure. Comparison of the
Weissenberg photographs with the corresponding films
for tetracene and pentacene showed marked similarities,
the strong reflexions being in the same regions of
reciprocal space in each case. The orientations of the
hexacene molecules in the unit cell are therefore very
similar to those in the other members of the series, but
no detailed determination of the molecular dimensions
is possible.

We thank Dr E. Clar for the crystal sample. One of us
(R. B.C.) is indebted to the Department of Scientific
and Industrial Research for a maintenance allowance.
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The low temperature form of KBaPO, has been reported
to be orthorhombic (Klement & Uffelmann, 1941), with

a=561, b=11-09, c=762 A.

Several polycrystalline samples of this phase have been
made here recently, using for raw materials either
KNO, + BaHPO, or } K,CO, + BaHPO,, and firing in N,
at temperatures from 900 to 1250 °C. for 3-24 hours.
We have annealed the phase for one week at 600 °C.

All samples prepared in these ways have given identical
X-ray diffraction patterns, which can be indexed on the
basis of an orthorhombic unit cell, with

a=5664 +0-005, b=9-95,+0-010, ¢ =769, +0-008 A .

Our ¢ and ¢ axes are quite close to the dimensions of
Klement & Uffelmann but b is appreciably different.

Table 1. Coordinates of the atoms in KBaPO,

Atom x Y 2
K 0-250 0-415 —0-330
Ba 0-250 —0-312 0-000
P 0-250 0-425 0-267
0, 0-250 0-432 0-046
O, 0-250 —0-417 0-350
O, 0-005 0-343 0-337

In our data, the unobserved reflections are consistent
with the space group Pmcn (D}}). The cell dimensions and

space group are highly suggestive of the 8-K,30, struc-
ture (Ehrenberg & Hermann, 1929). This structure re-
quires four formula units per unit cell with 4K, 4Ba, 4P,
and 80 atoms in positions (¢} I, ¥, 25 + 3—¥ % +2;
$,9,2; $,5+y.4—2 and 80 atoms in (d) z*z,¥,2;
oz, l-y,s+2; $+2,9,%; T,%+y, 3 —= with the pa-
rameters as given in Table 1. The intensities of the first
56 lines recorded on a powder diffraction photograph
(Cu K« radiation) were estimated visually using a mul-
tiple film technique. Of these lines 31 are separately
resolved reflections and 25 may be composed of over-
lapping reflections. A Patterson section at x =0 showed
clearly the barium and potassium atom positions and
several electron density maps of the plane x=% were
computed, in which the intensities of overlapping lines
were divided in the ratio of the calculated contributions,
and an artificial temperature factor was used for con-
vergence of the rather short series. The oxygen parameters
were obtained by assuming a regular tetrahedron for the
phosphate group and rotating about the P position to
obtain the best fit with the observed electron density.

The observed and calculated values of the lattice
spacings and intensities are listed in Table 2. For the
calculated intensities the scattering factors given in
Internationale Tabellen zur Bestimmung wvon Kristall-
strukturen, Vol. II (1935) have been used. The observed
intensities have been modified by a cylindrical absorption
correction chosen to give the best fit with the calculated
data and since the latter are for atoms at rest the tem-



Table 2. Measured and calculated values of ihe lattice
spacings and reflection intensities in KBaPO,

hkl

011
020
110
111
002
012
121
031
022
112
130
200
131
122
211
032
013
041
221
202
023
212
141
123
231
222
033
142
051
240
213
104
241
024
114
321
143
312
233
330
134
251
053
214
161
062
044
224
243
341
162
323
234
125
400
342
071
170
411
253
163
154
262
215

N, e e i, e’

}
%
J
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de (A)
6-09
4-98
4-93
415
385
3:59
3-36
3-05
3-04 }
3-03
2-864
2-833 }
2-685
2682 }
2-569
2:513
2-484
2-369
2-345
2-281
2-280
2.224
2-186
2:115
2:075 }

ot et ot et
BB Ot ot Ot ot St O
e R el 3 R I BN |
R~ WHh O~=Ww

1-455

do (A)
6:06
494

4-15
3-85
3-59
3-36

3-04

2-848

2-682

2-567
2-514
2-484
2-373
2-340

2-279

2:220
2-183
2-112

2-070

2:030
1-958
1-929

1-868
1-821

1-792

1-719
1-704
1-670
1-650
1-639

1-595
1-572
1-559
1-521
1-513

1-473

1-454
1-434
1-421
1-415

1-399

1-377
1-352

1-343
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I,
12
101

4
18
0
72

231

106

-1

14

14
11

10

ot

14

I,
19

103

15
15

5
79

212

113

28

12
53

67
22

26
17

14

Ct =W =D

10

Table 2 (cont.)

hil de (A) dy (A) I, I,
314 1-336 -

072 } 1-335} 1837 7 6
343 1-298 1-298 15 12
431 1-284

422 1-284 1-283 16 10
006 1-283

145 1-276 1-276 5 9
235 1-252

106 1-251 1-251 8 9
263 1-250

026 1-242

116 } 1~241} 1241 8 o
440 l 1-231

361 1-231 -
413 l 1-230} 1-229 9 7
081 1-228

055 1-217 1-217 5 3
245 1-188 1-187 1 4
442 1-173

136 } 1~170} 1-170 4 3
206 1-168

433 l 1-161

216 1-160 1-160 12 6
325 | 1-160

451 1-141

404 1-140

046 1-140 1-139 21 19
280 1-140

273 1-139

perature factor has also been approximately removed.
For all the observed diffraction lines BR=X|I,—1./XI,
is 0-173. Clearly no high accuracy of coordinates can be
expected from the very limited X-.ray data available
but it is established that the atomic arrangement in
KBaPOQ, is very close to that in §-K,S0,. Displacements
of the atoms in positions (¢) from the planes z =1, § could
lower the symmetry to the space group P2,cn which has
the same systematic absences as Pmcn. However, the
agreement between the calculated and observed inten-
sities suggests that if any such displacements exist they
must be quite small. The very high coordination of the
cations by oxygen atoms in this structure would also
favor the higher symmetry space group.

We thank W. Anderson for help in the experimental
work and Mrs. D. Garrison for efficient programming of
the Fourier calculations involved.
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