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I n  ea r ly  1956, du r ing  the  ini t ial  s tudies  of t he  phase  
re la t ionships  exh ib i t ed  b y  var ious  a i r - r eac t ed  m i x t u r e s  
of u r a n i u m  dioxide  a n d  y t t r i u m  sesquioxide,  a new 
c o m p o u n d  was observed .  Since then ,  s tudies  of the  ra te  
a n d  m e c h a n i s m  of t he  f o r m a t i o n  of this  c o m p o u n d  and  
t h e r r n o g r a v i m e t r i c  ana lyses  h a v e  been  m a d e  by  F e l t e n  
& J u e n k e  (1960). T h e  opt ical  d a t a  was  ob t a ined  on single 
c rys ta l s  of the  c o m p o u n d  by  M c V a y  (1960) a n d  a s t ruc-  
tu re  analys is  is be ing  made .  The  ful ly  oxidized c o m p o u n d  
has t he  ideal f o r m u l a  UO a . 3 Y20a (weight  gain  d a t a  gave  
UO2.90) a n d  has been  found  to exis t  over  t he  range  70.0- 
71.5 wt .  ~/o Y203 a t  1800-1850 °C. I t  is f o r m e d  v e r y  r ap id ly  
a t  1800 °C. in air  a n d  is s table  to a t  least  1950 °C. 

The  t r u e  cell of t he  c o m p o u n d  is r h o m b o h e d r a l  wi th  
the  fol lowing la t t ice  p a r a m e t e r s  (70"0 w t . %  YeO3). 

a 0 =6-5297 /~, a = 9 9  ° 3". 

The  co r re spond ing  h e x a g o n a l  cell c o n s t a n t s  a re :  

a 0 = 9.934 _+ 0.001, c o = 9.364 _+ 0.001 A . 

The  above  va lues  give a ca l cu la t ed  d e n s i t y  of 6.00 
g .cm.  -3. T h e  p y c n o m e t r i c  d e n s i t y  is 5.91 g.cm.  -a. Pe t ro -  
g r a p h i c  ana lyses  show the  m a t e r i a l  to be tmiaxia l  
nega t i ve  w i th  N o = 2.06 a n d  Ne = 2.02. 

T h e  p o w d e r  d i f f r ac t ion  p a t t e r n  in Tab le  1 was  ob t a ined  
us ing  Nicke l - f i l t e red  C u K a  r ad i a t i on  on a Genera l  
E lec t r i c  d i f f r a c t o m e t e r  scann ing  a t  0.1 ° (20) pe r  m i n u t e .  
H e x a g o n a l  indices are  l is ted.  L a t t i c e  p a r a m e t e r s  were  
c o m p u t e d  on an  I B M  7090 acco rd ing  to t h e  m e t h o d  of 
Mueller ,  H e a t o n  & Miller (1960) using 1.54050 and  

l~el. 
d int. hkl 

6"35 14 011 
4-97 1 110 
4"12 20 102 
3"92 16 201 
3"17 5 022 
3"12 40 003 
3"08 100 121 
2"869 6 300 
2"673 30 212 
2"644 7 113 
2"313 3 311 
2"125 7 132 
2-111 9 303 
2"056 5 204 
1"943 3 223 
1"931 3 231 
1"900 30 124 
1"877 25 410 
I'830 4 105 
1"819 6 322 
1"671 3 314 
1-623 8 215 
1"609 20 413 
1"602 12 421 
1"561 3 006 
1"536 10 242 
1"524 4 151 

1.54434 /~ for Cu K a  1 and  K~.., w a v e l e n g t h s  respec t ive ly .  
T h a t  the  r h o m b o h e d r a l  phase  has  an  e x t e n d e d  r ange  

of h o m o g e n e i t y  is i nd ica ted  by  the  fac t  t h a t  an  isostruc-  
ru ra l  phase  has  been  p r e p a r e d  a t  a n o m i n a l  compos i t ion  
of 55 w t . %  y t t r i a  u p o n  reac t ing  in h y d r o g e n  for two 
hours  a t  1510 °C. I t s  h e x a g o n a l  cell c o n s t a n t s  are  

a =9.999,  c =9-358 • .  

U n p u b l i s h e d  work  b y  E.  F . J u e n k e  has  also es tab l i shed  
the  ex i s t ence  of i somorphous  phases  in a i r - r eac t ed  com- 
posi t ions  of UO 2 wi th  t he  ra re  ea r ths  Pr ,  Nd,  Sin, Eu ,  
Gd, Tb,  Dy ,  Ho,  Er ,  Tm,  Yb,  a n d  Lu.  A l t h o u g h  the  
la t t ice  c o n s t a n t s  h a v e  n o t  been m e a s u r e d ,  the  ef fec t  of 
t he  l a n t h a n i d e  c o n t r a c t i o n  is c lear ly  e v i d e n t  on the  films. 

Since s u b m i t t i n g  this  p a p e r  for publ ica t ion ,  the  a u t h o r  
has  b e c o m e  a w a r e  of t he  w o r k  of Baenziger ,  Eick ,  
S c h u l d t  & E y r i n g  (1961) on the  r h o m b o h e d r a l  phases  
TbTOle a n d  Pr~Ole, wh ich  a p p e a r  to be i sos t ruc tu ra l  wi th  
t he  UY6012 r e p o r t e d  above .  I t  is i n t e re s t ing  to n o t e  
t h a t  wi th  two  d i f f e r en t  m e t a l  a t o m s  a l m o s t  all of Baen-  
ziger 's  ca l cu la t ed  va lues  of 1/d 2 are  observed .  
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Tab le  1. X-ray data 
Rel. 

d int. hkl 
1.509 3 234 
1.489 3 116 
1.474 3 135 
1.468 4 512 
1.413 3 405 
1.371 3 306 
1.359 3 325 
1.335 6 424 
1.322 2 226 
1-300 2 611 
1.290 2 154 
1-277 2 207 
1.260 2 523 
1.242 2 440 
1.237 4 127 
1.228 4 245 
1.219 7 531,071 
1.211 2 344 
1.200 " 6 416 
1.192 2 515 
1.189 6 352, 702 
1-160 3 108 
1-154 3 443 
1-107 2 237 
1.101 3 218 
1.088 6 534, 074 
1.084 4 630 

d 
1.072 
1.070 
1.056 
1.051 
1.045 
1.033 
1.028 
1.024 
1.018 
1.011 
1,007 
0.9976 
O.9850 
0.9719 
0-9627 
0.9589 
0.9498 
0.9479 
0.9387 
0.9367 
0-9203 
0.9167 
0.9143 
0.9100 
0.9093 
0.904O 
0.8990 

Rel. 
int. 

2 
3 
2 
3 
2 
3 
5 
4 
2 
2 

hkl 
542 
713 

507, 606 
138 
721 
526 

355, 705 
633 
119 
157 
328 
454 
812 
347 
371 
724 
248 
732 
820 
617 
716 
275 
903 
419 
644 

537,077 
823 

d 
0.8978 
0.8903 
0.8856 
0.8807 
0.8698 
0.8597 
0.8569 
0.8502 
0.8476 
0.8462 
0.8421 
0.8416 
0.8356 
0.8302 
0-8183 
0.8150 
0-8126 
0.8101 
0.8076 
0.8044 
0.8022 
O.8O09 
0-7954 
0.7916 
0.7841 

Re]. 
int. hkl 

561,911 
267, 636 
192, 652 

339 
831 
735 

O, lO,1 
457 
358 

10,0,2 
609 

564, 914 
628 
529 
834 
906 

655, 195 
481 

0,10,4 
826, 187 

548 
1,5,10; 842 

93O 
4,0,11 ; 385 

377 

* Intensities not measured but in range 2-4. 


