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The  t h r ee  m a i n  forms  of SiO 2, quar tz ,  t r i d y m i t e ,  a n d  
cr is tobal i te ,  and  the  high pressure  modi f i ca t ion ,  cocsite,  
a re  bui l t  up  of SiO 4 4 :2  c o o r d i n a t e d  t e t r a h e d r a  w i t h  
var ious  l inkage  a r r a n g e m e n t s .  St ishovi te ,  a n o t h e r  h igh  
pressure  mod i f i c a t i on  and  the  denses t  fo rm of SiO 2 
k n o w n  to da te ,  has  t he  6 :3  c o o r d i n a t e d  fu t i l e  s t r u c t u r e  
(St ishov & P o p o v a ,  1961). I t  is a p p a r e n t  t h a t  h igh pres-  
sure  phases  in oxides  m a y  arise e i the r  by  changes  in 
l inkage b e t w e e n  s imi lar  p o l y h e d r a  or by  f o r m i n g  n e w  
p o l y h e d r a  w i th  h ighe r  coo rd ina t ion  n u m b e r .  R o y  & 
Dachi l le  h a v e  a t t e m p t e d  to t r a n s f o r m  q u a r t z  t y p e  A B e  4 
c o m p o u n d s  to ru t i le  t y p e  u n d e r  pressure  (Dachil le  & R o y ,  
1959). 

CrV() 4 in t he  n o r m a l  f o r m  is o r t h o r h o m b i c  (Brand t ,  
1943). Six o x y g e n  a t o m s  s u r r o u n d  each c h r o m i u m  a t o m  
a n d  fo rm a s o m e w h a t  d i s to r t ed  oc t ahed ron .  F o u r  o x y g e n  
a t o m s  g roup  a r o u n d  each  v a n a d i u m  a t o m  a n d  fo rm a 
nea r ly  regu la r  t e t r a h e d r o n .  Since CrTaO4 a n d  CrNbO 4 
are  n o r m a l l y  ru t i le  t y p e  c o m p o u n d s  (Brand t ,  1943), 
it s eemed  l ikely  t h a t  p ressure  m i g h t  t r a n s f o r m  CrVO 4 
to ru t i le  wi th  an  increase  to six o x y g e n  a t o m s  a r o u n d  the  
v a n a d i u m  a toms .  

The  p o w d e r  X - r a y  d i f f rac t ion  p a t t e r n  of FeVO 4 in 
the n o r m a l  fo rm is v e r y  compl i ca t ed  a n d  the  s t r u c t u r e  
has  n o t  been  d e t e r m i n e d .  H o w e v e r ,  FcTaO4 and  F e N b O  4 
are  n o r m a l l y  rut i le .  I t  was possible t h a t  FeVO 4 m i g h t  
also h a v e  a high pressure  modi f i ca t ion ,  

1)ressure samples  of CrVO 4 an(t FoVO 4 were  syn thes i zed  
f rom m i x t u r e s  of Cr20 a +V205 and  Fe203 + v e e r ,  respec- 
t ively,  a t  750 °C. a n d  60,000 a rm.  for  24 hr.  The  samples  
were  e n c a p s u l a t e d  in p l a t i n u m  tubes  which  also se rved  
as hea te rs .  The  h igh  pressure  a p p a r a t u s  was  of the  
Hal l  'Bel t '  t y p e  (Hall,  1960). 

The  high pressure  fo rm of CrVO 4 has  the  fu t i le  s t r u c t u r e  
wi th  a = 4 . 5 5 1  a n d  c = 2 . 8 8 4  A. The  d-va lues  for  this  
ma te r i a l  are  shown in Table  1. The  cell v o l u m e  is 60 ,~a 
with  Z = 1 as c o m p a r e d  wi th  a cell v o l u m e  in the  or tho-  
rhombie  CrVO 4 of 273 A a wi th  Z =4 .  The  high pressure  
fu t i le  mod i f i ca t ion  is 13-7°,,~ dense r  t h a n  the  n o r m a l  form.  

Table  1. Indexing of high pressure rutile type CrVO 4 

hkl d 1/11 hkl d 1/I 1 
I l0 3.20 100 002 1.442 20 
101 2-43 40 310 1.438 20 
200 2.27 15 301 1.342 30 
l l l  2"146 30 112 1.316 20 
210 2.030 25 202 1.218 < 5 
2 l l  1.660 70 212 1.177 20 
220 1"607 25 321 1-156 25 

The  h igh  pressure  mod i f i ca t ion  of FeVO 4 exh ib i t ed  
a m u c h  s imple r  p a t t e r n  t h a n  the  n o r m a l  comi)ound.  
The  p a t t e r n  of t he  h igh  pressure  mod i f i ca t ion  was 

c o m p a r e d  wi th  the  p a t t e r n s  of n o r m a l  CrVO 4 and  o the r  
A B e  4 compounds .  The re  was  no resemblance .  

The  p a t t e r n  of h igh  pressure  FeVO 4 was indexab le  
on an  o r t h o r h o m b i c  cell wi th  

a=4"491 ,  b=4"900,  a n d  c = 5 . 5 3 0 , ~ .  

The  observed  a n d  ca lcu la ted  d-va lues  are  shown in 
Table  2. The  5.530 c-axis in the  FeVO4 cell can be com- 
p a r e d  to 2 c = 5 . 7 6 8  A in the  CrVO4 cell. F u r t h e r  com- 
par ison shows sh r inkage  f rom 4-551 to 4.491 A along 
the  a-axis  and  e longat ion  f rom 4.551 to 4.900 A along the  
b-axis. The  cell vo lume  is 121 A a a lmos t  e x a c t l y  twice 
the  cell vo lume  in CrVO 4. F r o m  this n e a r  equa l i ty ,  it 
seems reasonable  to a s sume  t h a t  the  Fe  a n d  V a t o m s  are  
also in 6 :3  coord ina t ion  in a cell w i t h  Z = 2 .  I n  high 
pressure  FcVO4, the  Fe  a n d  V a t o m s  m a y  be in p re fe r red  
sites wi th  resu l t ing  doubl ing  of the  n o r m a l  rut i le  cell 
a n d  d i s to r t ion  of t he  o c t a h e d r a  a r o u n d  the  Fe  and  V 
a toms .  G r o w t h  of c rys ta l s  of this  ma te r i a l  large enough  
for  single c rys ta l  analys is  would  requi re  h igher  pressures  
a n d  t e m p e r a t u r e s  t h a n  were  used  in this  inves t iga t ion .  

Tab le  2. Indexing of high pressure FeVO 4 
on orthorhombic cell 

hkl dc do I / I  1 hkl dc do 1/I 1 
101 3"49 3"48 50 220 1"648 1"648 15 
111 2"83 2"83 100 221 1"642 1-640 40 
002 2"77 2"77 30 113 1"609 1"610 <5  
020 2"42 2"42 20 023 1"468~ 1"466 20 
012 2"41 2"40 20 131 1"467 ! 
200 2.247 2.242 <5  123 1.395 
l l2  2.118 2.119 40 032 1.3951 1.396 30 
121 1.991 1.991 10 004 1.383 1-383 15 
211 1.913 1.915 <5  104 ].321 1.323 15 
022 1.823 1-823 20 23l 1.277 1.276 <5  
202 1-744 1.741 15 040 1.213 1.212 <5  
103 1.703 1.704 30 124 1-160 1.161 <5  

CrVO 4 and  possibly FeVO 4 are  examples  of high pres- 
sure  phases  of increased dens i ty ,  wi th  an increase in the  
coord ina t ion  n u m b e r  a r o u n d  one of t he  cat ions.  

E x p e r i m e n t a t i o n  a t  high pressures  is being done  u n d e r  
c o n t r a c t  to the  Air  Force  Office of Scientif ic Research ,  
Con t r ac t  No. AF49(638)-441.  
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