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(c) Intermolecular distances 

All the  in te rmolecu la r  d is tances  are grea te r  t h a n  
3.4 /~, and  the  a r r a n g e m e n t  of t he  molecules  wi th  
some of these  d is tances  is shown in Figs. 7 and  8. 

We are gra teful  to  the  U.S. Publ ic  H e a l t h  Service, 
Na t iona l  I n s t i t u t e s  of Hea l th ,  for the  suppor t  of this  
research and  the  compu t ing  associated wi th  it  t h rough  
the i r  g ran ts  E-1423 and  R G  5412. 
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A review of the l i terature has indicated tha t  no work has 
been reported on the unit  cell or structure of the various 
alkali carbides. 

As par t  of a s tudy of the ternary system, l i th ium-  
boron-carbon,  a brief examinat ion of the l i th ium-carbon 
system was conducted.  A single crystal of l i thium carbide 
was synthesized and isolated for study. The crystal was 
formed by reacting l i thium 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 rota t ion photographs were recorded about the b 0 
axis. The Brad l ey - Jay  (1932) extrapolat ion me thod  was 
used to refine the a 0 and c o lattice constants computed  
from the zero-level Weissenberg photograph.  The ident i ty  
period along the  b 0 axis was obtained from the rotat ion 
photograph.  The angle fi was measured directly on the 
zero-level Weissenberg photograph.  

Debye-Scherrer  X-ray powder pat terns  were made  
using nickel-filtered C u K a  radiation. Line intensities 
were visually est imated.  The (hkl) combinations satis- 
fying the powder pa t te rn  data  were supplied by a com- 
puter.  The observed and calculated sin 2 0 values are 
compared in Table 1. Since the ident i ty  period along the 
b 0 axis could only be measured to -+ 0.1 A, the b 0 value 
for each (hkl) reflection was recalculated using the a0, Co, 

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

and fl measurements  from the Weissenberg photograph 
and the corresponding observed sin ~ 0 value from the 
powder pat tern.  In  this manner ,  b 0 was refined to 
+0.005 A. The resulting cell dimensions are: 

a 0 = 7-801 + 0.002, b 0 = 8.815 ± 0.005 .~ , 

c0=10.865-+0.005/~; fl = 76.8 -+ 0-1 °. 

The adjacent  layer levels were similar and contained 
no systematic extinctions. The unit  cell is, therefore, 
primit ive and the space group is ei ther P2, Pm, or P2/m. 
Since the crystal exhibi ted prismatic habit  (elongated 
development  along the c o axis), the space group P2/m 
is suggested. The densi ty of l i thium carbide has been 
reported in the li terature as 1.65 g.cm. -3 (International 
Critical Tables, 1926). If the value is correct within 5%, 
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 LipC2 is discussed by Thorne 
& Roberts  (1948), based on the product ion of acetylene 
when the alkali carbides react with water. 
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sin s 0 

Observed Calculated hkl 

0.0311 0.0306 020 

0.0345 0.0351 201 
0.0359 021 f 

0.0475 0.0473 212 
0.0478 003 f 

0.0490 0-0487 113 
0"0489 210 f 

0.0661 0.0655 211 ] 
0"0657 221 f 

0-0755 0.0742 031 
0.0752 103 J 

0.0789 0-0784 023 
0.0788 131 f 

0"0831 0"0828 113 

0.0898 0.0890 132 | 
0.0894 303 
0.0901 032 

0"0936 0.0926 014 / 
0.0927 300 
0.0928 212 

0"1003 0.1004 310 

0"1107 0.1101 230 | 
0.1105 322 I 
0.1113 224 I 
0.1115 321 

0.1177 0.1167 033 
0.1180 104 J 

0.1259 0.1248 215 | 
0.1257 114 
0.1267 ~31 [ 

0.1543 0-1537 223 
0.1538 034 
0.1540 232 
0'1550 411 

0.1588 0.1582 333 
0.1589 404 Y 

0.1748 0.1750 116 ] 
0.1750 423 f 

0.1876 0.1860 235 
0.1868 134 

0.1952 0.1948 226 ] 
0.1949 144 
0.1954 420 

0.2137 0.2133 433 
0.2145 425 f 

0.2192 0.2196 406 ] 
0.2201 503 f 

0.2274 0.2264 251 
0-2272 416 
0.2277 434 
0.2277 513 

0.2348 0.2337 430 / 
0.2342 ~52 
0.2344 501 

0.2452 0-2455 243 
0.2459 304 

0-2647 0.2642 327 
0.265O 521 
0-2652 510 

0-2735 0.2735 417 

0.2832 0.2840 350 

I/Io* 

60 

5 

30 

15 

50 

2O 

100 

70 

25 

T a b l e  1. Interplanar spacings for Li2C 2 

sin 2 0 
r 

Observed Calculated do  

4-37 A 

4.15 

3.54 

3-49 

3.00 

2.80 

2.75 

2-67 

2.57 

2.52 
4O 

30 2.44 

10 2.32 

20 2.24 

20 2.17 

25 1.96 

1.93 
1 

1.84 
20 

1.78 
50 

1.75 

40 

5 1.67 

1.65 

1.62 

40 

10 

5 1.59 

1.56 

1.50 
4O 

10 1.47 

5 1.45 

0.2911 0.2902 
0.2907 
0-2908 
0.2908 
0.2913 

0.2974 0.2977 
0.2978 

0.3138 0.3136 
0.3141 
0.3144 

0.3249 0.3239 
0.3240 
0.3240 

0.3383 0.3386 
0.3393 

0.3751 0.3748 
0.3751 

0.3844 0.3841 
0.3848 
0.3849 
0.3852 
0.3852 

0.4075 0.4082 

0.4255 0.4248 
0.4257 
0.4262 

0.4330 0.4332 
0.4517 0.4515 

0.4721 0.4721 
0.4721 

0.4899 0.4899 

0.5052 0.5048 

0.5296 0.5292 
0.5293 

0.5388 0.5390 
0.5392 

0.5562 0-5563 
0.5564 

0.6082 0.6082 
0.6084 

0.6159 0-6162 

0.6492 0.6487 
0.6498 

0.6578 0.6585 

0.6864 0.6867 
0-6867 

0.6954 0.6961 

0.7286 0-7288 

0.7449 0.7449 

0.7618 0.7619 
0.7619 

0.7937 0.7943 
0.7943 

0.8324 0.8325 
0.8325 

0.8795 0.8797 

0.9122 0.9124 

0.9346 0.9347 
0.9347 

0-9412 0.9402 

0.9771 0.9771 

* The I/[ o value corresponds to the  Debye-Seher re r  line in tens i ty ,  and  has been placed 
value,  as de te rmined  from the Weissenberg photographs.  

hkl 

208 
237 
532 
027 
~01 

534 
218 

046 
343 
~53 

602 
613 
055 

451 
~52 

O70 
455 

~51 
171 
364 
170 
633 

O65 

357 
551 
636 

~45 
057 

~08 
~53 

371 

70O 

632 
282 

276 
731 

463 
376 

826 
377 

~64 

748 
821 

832 

~08 
~65 

750 

903 
578 

767 
853 

188 
743 

~18 
g41 

770 

833 

860 
706 

754 

696 

nex t  

I/Io* do 

10 1.43 

2 1.41 

15 1.38 

5 1.35 

5 1.32 

30 1.26 

10 1.24 

5 1-21 

20 1.18 

10 1.17 
5 1.15 

20 1-12 

I0 1.10 

1 1.09 

10 1.06 

1 1.05 

3 1-03 

5 0.988 

3 0.982 

1 0.957 

5 0.950 

1 0.930 

? 0.924 

2 0.903 

2 0.893 

1 0.883 

1 0-865 

1 0.845 

1 0.822 

1 0.807 

1 0.797 

? 0.795 

1 0-780 

to the  mos t  probable (hkl) 


