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(¢) Intermolecular distances

All the intermolecular distances are greater than
3-4 A, and the arrangement of the molecules with
some of these distances is shown in Figs. 7 and 8.

We are grateful to the U.S. Public Health Service,
National Institutes of Health, for the support of this
research and the computing associated with it through
their grants E-1423 and RG 5412.
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The unit cell and space group of Li,C,. By D. R. Secrist and L. G. Wisnvr, Knolls Atomic Power Labo-

ratory,* U.S. A.

(Received 28 February 1962 and in revised form 12 March 1962)

A review of the literature has indicated that no work has
been reported on the unit cell or structure of the various
alkali carbides.

As part of a study of the ternary system, lithium-—
boron—carbon, a brief examination of the lithium—carbon
system was conducted. A single crystal of lithium carbide
was synthesized and isolated for study. The crystal was
formed by reacting lithium and graphite at 700 °C. for
two days and slow-cooling. The elements were contained
in an iron capsule with an argon atmosphere.

The crystal was identified as monoclinic. Weissenberg
and rotation photographs were recorded about the b,
axis. The Bradley—Jay (1932) extrapolation method was
used to refine the a, and ¢, lattice constants computed
from the zero-level Weissenberg photograph. The identity
period along the b, axis was obtained from the rotation
photograph. The angle 8 was measured directly on the
zero-level Weissenberg photograph.

Debye—Scherrer X-ray powder patterns were made
using nickel-filtered Cu Ko radiation. Line intensities
were visually estimated. The (hkl) combinations satis-
fying the powder pattern data were supplied by a com-
puter. The observed and calculated sin% 6 values are
compared in Table 1. Since the identity period along the
b, axis could only be measured to +0-1 A, the b, value
for each (hkl) reflection was recalculated using the aq, g,

* The Knolls Atomic Power Laboratory is operated for the
U.8. Atomic Energy Commission by the General Electric
Company under Contract No. W-31-109 Eng-52.

and B measurements from the Weissenberg photograph
and the corresponding observed sin? 6 value from the
powder pattern. In this manner, b, was refined to
+0-005 A. The resulting cell dimensions are:

@y ="17-801 +0-002, b, =8-815+0-005 A ,
Co=10-865+0-005 A; f="76-8+0-1°.

The adjacent layer levels were similar and contained
no systematic extinctions. The unit cell is, therefore,
primitive and the space group is either P2, Pm, or P2/m.
Since the crystal exhibited prismatic habit (elongated
development along the ¢, axis), the space group P2/m
is suggested. The density of lithium carbide has been
reported in the literature as 1-65 g.cm.=3 (International
Critical Tables, 1926). If the value is correct within 59,
the unit cell would contain 18 to 20 molecules. A chemical
analysis of the carbide confirmed the 50-50 at.% com-
bination. The formula ratio Li,C, is discussed by Thorne
& Roberts (1948), based on the production of acetylene
when the alkali carbides react with water.
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0-2201
0-2264
0-2272
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0-2277
0-2337
0-2342
0-9344
0-2455
0-2459
0-2642
0-2650
0-2652
0-2735
0-2840

hkl

020
201
021
212
003
113
210

211
221
031
103
023
131
113
132
303
032
014
300
212
310
230
322
224
321
033
104
215
114
231
223
034
232
411
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404
116
423
235
134
226
144
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251
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152
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Table 1. Interplanar spacings for Li,C,
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175
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sin2 0

Observed Calculated

0-2911

0-2974

0-3138

0-3249

0-3383

0-3751

0-3844

0-4075
0-4255

0-4330
0-4517

0-4721

0-4899
0-5052
0-5296
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0-5562

0-6082

0-6159
0-6492

0-6578
0-6864
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0-7286
0-7449
0-7618

0-7937
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0-9346
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0-2907
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027
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343
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352
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065
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821
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0-845
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0-795
0-780
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* The I/I, value corresponds to the Debye-Scherrer line intensity, and has been placed next to the most probable (hkl}

value, as determined from the Weissenberg photographs.



