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URING the course of a study of the interaction of certain pure refractory

oxides at high temperatures it became necessary to obtain accurate values
for the lattice parameters of x-alumina and chromic oxide. Values obtained by
previous workers, listed in table I, did not attain a greater accuracy than one
part in 2000, whereas the use of large-diameter powder cametas calibrated with
quartz now yield lattice parameters accurate to at least one part in 30,000.

TasLE I.
Author. a-Alumina. Chromic oxide.
aA. a. a.A. o

W. P. Davey (1923) . 5-11 55° 17/ 5-33 85° 9
L. Pauling & S. B. Hendricks (1925) 5-12 55 17 — —
V. M. Goldschmidt et al. (1925) ... ... — — 5-34 54 58
W. H. Zachariasen (1928) ... .. 513 56 16 535 65 0
E. A. Harrington (1927) 5130 55 17 — —
L. Passerini (1930) ... 5-130 55 6 5-38 54 50
P. E. Wretblad (1930) — — 5-348 55 18

Samples of the calcined oxides were examined in a 19 cm. diameter powder
camera, alumina with cobalt K« rdadiation and chromic oxide with chromium
Ku radiation. Results are given in tables IT and III.

TaBLE II. Powder data for calcined alumina, a-Al,O,, taken with filtered cobalt

radiation Ko, 1-78529, Ko, 1-78919 kX.

Indices. Sin 8 Spacing
Intensity. Hexagonal. Rhombohedral. Observed. Calculated. kX units.
m 102 411 0-258 0:257 3-47
8 104 633 0-352 0-351 2-546
m 110 303 0-377 0-376 2:375
va 113 630 0-430 0-429 2-083
] 204 822 0-515 0-514 1-736
vs 116 963 0-560 0-559 1-598
w 108 10.7.7. 0-593 0-592, 1-508
0-638

8 214 930 0639 0638 0-637 1401,

w5 0-652
vs 300 633 0-654 0653 0-651, 1-3709

1

Recently killed by enemy action.
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Indices.
Intensity., Hexagonal. Rhombohedral.
ms 1.0.10 12.9.9
m 119 12.9.6
wm 220 606
w 306 12.3.3
wm 223 933
b 32 W
m 2.0.10 14.8.8
w 0.0.12 12.12.12
m 314 1121
vs 226 12.6.0
wm 402 1022
v8 2.1.10 15.9.6
wm 404 12.0.0
w 321 906
vw 2.1.11 16.10.7
ms. 318 15.6.3
m 229 15.9.3
vs 324 12.3.3
ms 1.0.14 16.13.13

Sin 4.
Observed.
e
0T oo
o1 0753
07 garg
i o
0796  0-796
ot oas
08266 o807
o ossr
7 s
T oo
g:gggg 0-8975
oo o
e 00433
09507 .9514
s s
g:g;’g: 0-9750,
095 g0
g:ggg;s 0-9888

Calculated.
0722
0-725
0-7524
0-772
0-780

{0-795
0-796
0-8145
0-8268
0-8302
0-8584
0-8796
0-8972
0-9114
0-9492
0-9511
0-9576
0-9750
0-9860

0-9887

Spacing
kX units.

1-2366
1-2316
1-1873
1-1576

1-1449

1-1235
1-1218

1-0967
1-0804
1-0759
1:0406
1-0156.
09957
0-9808
0-9411
0-9392
0-9328
0-9162
0-9060

0-9035

vs very strong, s strong, ms moderately strong, m moderate, wm weak moderate, w weak,

vw very weak.

The extrapolated values for the cell dimensions of alumina, «-AlLO,, are

@ 5-118040-0001 kX, « 55° 17"

TasLE III. Powder data for calcined chromic oxide, Cr,0,, taken with filtered
chromium radiation, Ko, 2-28503, Ko, 2-28891 kX.

Intensity. Hexagonal. Rhombohedral.

B E<BEE

187—2

Indices.
102 411
104 633
110 303
006 666
113 630
204 822

Sin 8

Observed.

0-317
0-431,
0-463,
0-507
0-528,

0-6323
0-6332

0-6326

Calculated.

0-315,
0-430
0-462
0-505
0-526,

0-6311

Spacing
kX units.
3-62
2-660
2-475
2-262
2:171

1-8121
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Indices. Sin 8 Spacing
Intensity. Hexagonal. Rhombohedral. Observed. Calculated. kX units.

0-6859

s 116 963 { e 06862 0-6860 1.6696

108 10.7.7 — 07256 15773

wo {212 712 — }0'7265 {0-7250 15761
07828

ms 214 930 orea; 07831 07821 14621
- 0-8008

ms 300 633 ooy 08012 08002 1-4290
0-8838

m 1010 1299 g 08344 08840 1-2037

wm 119 12.9.6 08881 8386  0-8881 1-2877
- 0-9240

wm 220 608 oase 00245 09240 1-2375

09464, . .

wm 306 12.3.3 oodsl. 04T 09466 1-2080

wm 223 033 0977 09583,  0-9580 11036
= 0-9761

i 312 903 OyTSL 09766,  0-9766 11711

8 strong, ms moderately strong, m moderate, wm weak moderate, w weak.

The extrapolated values for the cell dimensions of chromic oxide, Cr,Qj, are
a 5:3506£0-0001 kX, « 55° 6°.

Summary. Pure a-alumina and chromic oxide have been examined by means of
the X-ray powder method. Tables are given showing intensities, indices (hexa-
gonal and rhombohedral), and sin¥ values from which accurate parameter values
were calculated.

This paper is published by kind permission of Dr. T. Swinden, The United
Steel Companies Limited, and Dr. Rees, The University, Sheffield.
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