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D U R I N G  the  course of a s tudy  of the  in terac t ion  of cer tain pure re f rac tory  
oxides a t  high t empera tu res  i t  became necessary to obta in  accurate  values 

for the  la t t ice  pa ramete r s  of a-a lumina  and chromic oxide. Values ob ta ined  by  
previous  workers,  l isted in table  I, did no t  a t t a in  a greater  accuracy t h a n  one 
pa r t  in 2000, whereas the  use of large-diameter  powder  cameras  cal ibrated wi th  
quar tz  now yield la t t ice  pa rame te r s  accurate  to  a t  least  one par t  in 30,000. 

TABLE I. 

Author. a-Alumina. Chromic oxide. 
a.A. ~. a.A. a. 

W. P. Davey (1923)  . . . . . .  . . _  5-11 55 ~ 17' 5.33 55 ~ 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) . . . . . . . . .  5.13 55 16 5.35 55 0 
E. A. Harrington (1927) . . . . . . . . .  5.130 55 17 - -  - -  
L. Passerini (1930) . . . . . . . . . . . .  5.130 55 6 5-38 54 50 
P. E. Wretblad (1930) . . . . . . . . .  - -  - -  5.348 55 18 

Samples of t he  calcined oxides were examined  in a 19 cm. d iamete r  powder  
camera,  a lumina wi th  cobal t  K a  raMiation and chromic oxide with chromium 
K a  radiat ion.  Resul ts  are given in tables  I I  and  I I I .  

TABLE II. Powder data for calcined alumina, a-Al~O 3. taken with filtered cobalt 
radiation K a  t 1.78529, Ka~ 1.78919 kX. 

Indices. Sin 0 Spacing 
Intensity. Hexagonal. Rhombohedral. Observed. Calculated. kX units. 

m 102 411 0.258 0.257 3.47 
s 104 633 0.352 0.351 2.546 
m 110 305 0.377 0-376 2.375 
vs 113 630 0.430 0.429 2.083 
s 204 822 0.515 0-514 1-736 
vs 116 963 0-560 0-559 1-598 
w 108 10.7.7. 0-593 0'5925 1-508 

~0.638 
s 214 930 ~>0.639 0-638 0-637 1.4015 

- -  J0-652 
vs 300 633 ~0-654 0'653 0"6515 1'3709 

1 Recently killed by enemy action. 
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Indices. 
Intensity.  Hexagonal.  Rhombohedral .  

ms  1.0.I0 12.9.9 

m ~ 12.9.6 

wm 220 606 

w 306 12.3.3 

wm 223 933 

312 903 
wm broad 218 13.7.4J  

m 2.0.10 14.8.8 

w 0.0.12 12.12.12 

m 314 11.2.1 

vs 226 12.6.0 

wm 402 10.2.2 

v s  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 8. Spacing 
Observed. Calculated. kX  units.  

I0 
.723 

0-725 0.724 0"7225 1-2365 

0'726 
0.727 0.726 0-725 1-231-6 

0.753 
0.754 0-753 0-7525 1.1873 

0'7715__ 0-772 0-772 1.1576 

~0 .780 
0.782 0.781 0.780 1.1449 

f 0 . 7 9 5  1-1235 
0.796 0-796 ~0 .796  1.1218 

I0 
.8145 

0'8165 0'815 0-8145 1'0967 

0-8266__ 0'8272 0"8268 1'0804 

.J 0'8301 
~0 ' 8320  0'6307 0"8302 1"0759 

~0 .8583 
~0 .8604  0.8590 0-8584 1.0406 

J 0'8793 
~0.8815 0-8800 0.8796 1-0156 

J0 ,8968  
~0 .8989 0.8975 0.8972 0.9957 

JO.9110 
~0 .9132 0"9117 0"9114 0-9806 

J0 .9486  
~0.9507 0.9493 0.9492 0.9411 

~0 '9507  0.9514 0.9511 0"9392 

0"95705 0'9577~ 0.9576 0"9328 
0.95915 

0"97435 0"9750+ 0"9750 0"9162 
0,9764 s 

0'98536 0-9861 0.9860 0'9060 
0'9876 

0.9881 0"9888 0'9887 0'9035 
0.9902 s 
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Indices. Sin # Spacing 

Intensi ty .  ~exagonal .  Rhombohedral .  Observed. Calculated. kX units.  

m 102 411 0~317 0.315 s 3.62 
ms  104 633 0-4315 0.430 2.660 
m 110 303 0-4636 0.462 2.475 
w 006 666 0.507 0-5056 2.262 
m 113 630 0'528~ 0"5265 2.171 

.f0.6323 
m 204 822 ~ 0.6332 0"6326 0"6311 1.8121 

187--2 

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

T h e  e x t r a p o l a t e d  v a l u e s  fo r  t h e  cell  d i m e n s i o n s  o f  a l u m i n a ,  a-A~203, are 
a 5 . 1 1 8 0 : k 0 . 0 0 0 1  k X ,  a 55 ~ 17' .  

TABL~ III .  Powder da ta  for calcined chromic oxide, Cr2Oa, taken with filtered 
chromium radiation, Ka  1 2.28503, K ~  2.28891 kX. 
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Indices. Sin 0 
Intensity. Hexagonal. Rhombohedral. Observed. 

f0-6859 
s 116 963 L0.6868 0.6862 

.r iO8 10.7.7 - -  ~f 
wm L212 712 __ .J  0-7265 

t 0.7828 ms 214 930 0.7837 0-7831 

- -  t 0.8008 ms 300 633 0.8019 0-8012 

t 0-8838 m 1.0.10 12.9.9 0.8855 0.8844 

wm 119 12.9.6 ~ "0.8881 0.6886 

wm 220 606 t 0.9240 0.9256 0.9245 

f0.94645 
wm 306 12.3.3 ~.0.94815 0.9471 

wm 223 933 - -  5 0.9577 0.9583 s 

J0 .9761 
m 312 903 L0.9777 0.9766= 

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

The extrapolated values for the cell dimensions of chromic oxide, Cr~O~, are 
a 5.3506+04)001 kX, = 55 ~ 6". 

Eummary. Pure a-alumlna 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 sing 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. 

Spacing 
Calculated. kX units. 

0.6850 1.6696 

0.7256 1.5773 
0.7250 1.5761 

0.7821 1.4621 

0.8002 1.4290 

0.8840 1.2937" 

0.8881 1.2877 

0.9240 1.2375 

0.9466 1.2080 

O.958O 1.1936 

0-9766 1.1711 
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