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l ) ' u n e  6tu(te a n t d r i e u r e  de  q u e l q u e s  o r t h o g e r m a n a t e s  
( B e r t a u t  & Dur i f ,  1954; Dur i f ,  1956) il r e s so r t a i t  que  les 
o r t h o g e r m a n a t e s  de  f o r m u l e  G e O ~ M ( M  = Z r ,  Th ,  Ce ~v 
e t  U) a p p a r t i e n n e n t  a u  t y p e  scheel i te  a lors  que  les sili- 
ca tes  c o r r e s p o n d a n t s  e x i s t a n t s  (SiO~U, SiO~Zr et  S i Q T h )  
a p p a r t i e n n e n t  au  t y p e  z i rcon ou au  t y p e  m o n a z i t e .  U n e  
seule  e x c e p t i o n  6 ta i t  '~ s ignaler ,  celle d u  g e r m a n a t e  de  

T a b l e a u  1. Ddpouillement d'un diagramme de GeO4t l f  

hkl Io do dc 
101 18 4,39 A 4,40 A 

J 112 100 2,86 ~ 2,87 
[ lO3 ~ 2,84 

004 19 2,61 2,62 
200 22 2,42 2,42 
211 9 2,12 .,') 1 o. 
114 2 2,08 2,08 
105 5 1,923 1,926 
213 7 1,839 1,842 
204 33 1,778 1,780 
220 15 1,712 1,714 
301 2 1,595 1,597 
116 19 1,555 1,557 
215 3 1,506 1,507 

} 312 27 1,469 ~ 1,471 
303 [ 1,467 
224 13 !,434 j 1,434 
107 ! 1,432 
321 2 1,334 1,333 
008 3 1,309 1,311 
323 < I 1,254 1,255 
217 l 1,231 1,233 
400 5 1,211 1,212 
411 2 1,168 1,168 
316 '2"2 1,152 1,152 
109 3 1,132 1,133 

J 332 7 1,116 ~ 1,116 
413 [ 1,114 
404 ~ 1,100 

[ 307 7 1,100 [ 1,099 
42o 6 1,084 1,084 
228 7 1,041 1,041 
415 3 1,026 ],026 
424 19 1,002 ~ 1,001 

t 327 ( 1,001 
501 2 0,965 0,965 
336 8 0,957 0,956 

1 o = hauteur  du  pie au-dessus du fond eontinu.  

t h o r i u m  qui  possbde  u n e  f o r m e  h a u t e  t e m i ) d r a t u r e  du  
t y p e  z i rcon.  Ces c o m p o s d s  p o u v a n t  5 t re  cons iddrds  c o m m e  
la c o m b i n a i s o n  d ' u n e  moldcu le  de  Ge()2 ou  de  SiO2 ave(' 
u n e  moldcu le  d ' u n  o x y d e  d u  t y p e  CaF  2 il d t a i t  i n td re s san t  
d ' 6 t u d i e r  les possibi l i t6s  d ' e x i s t e n c e  d ' u n  6 v e n t u e l  ger-  
m a n a t e  d ' h a f n i u m  et  d u  s i l icate  c o r r e s p o n d a n t .  

N o u s  a v o n s  calcind A 1050 °C. p e n d a n t  48 heu re s  un  
m d l a n g e  6qu imoldcu la i r e  d ' o x y d e  (te g e r m a n i u m  et 
d ' oxy( t e  d ' h a f n i u m .  L ' d t u d e  des  d i a g r a m m e s  D e b y e -  
Sche r re r  d u  p r o d u i t  o b t e n u  m o n t r e  que  la rdac t ion  a 6td 
t o t a l e  ( a u c u n  exc6s des  c o n s t i t u a n t s  de  d d p a r t  n ' e s t  
obse rvd  su r  les d i a g r a m m e s )  e t  que  le comi)osd o b t e n u  
est ,  c o m m e  les o r t h o g e r m a n a t e s  d6jk  cit6s, i s o m o r p h e  (le 
la scheel i te .  Ses ca r ac t6 r i s t i ques  c r i s ta l l ines  s e n t  les 
s u i v a n t e s  : 

a - 4,849, c = 10,50 t A, Ux = 246,4 A 8, Dx = 8,444 g .cm.  --'~ 

avec  4 un i tds  Ge()4Hf p a r  mai l l e  c o n d u i s a n t  A la rdpar t i -  
t i on  a t o m i q u e  s u i v a n t e  d a n s  le g r o u p e  d ' e s p a c e  C~h-I41a 

4 Ge en  4(a) 
4 H f  en  4(b) 

16 O en  16(f)  

A u c u n e  d 6 t e r m i n a t i o n  des  p a r a m S t r e s  de  pos i t i on  des  
oxygSnes  n ' a  5td ten t~e .  Des  cons id6 ra t i ons  p u r e m e n t  
s td r iques  p e r m e t t e n t  n d a n m o i n s  d ' a f f i r m e r  qu ' i l s  s e n t  
trbs vois ins  de  ceux  observ6s  p o u r  les a u t r e s  g e r m a n a t e s  
d u  t y p e  scheel i te .  

Le  T a b l e a u  1 d o n n e  le d d p o u i l l e m e n t  d ' u n  d i f f rae to-  
g r a m m e  de  GeO4Hf effectual h la r a d i a t i o n  d u  coba l t .  

La  p r d p a r a t i o n  d u  s i l icate  d ' h a f n i u m  est  p lus  dd l ica te :  
apr~s 72 h e u r e s  de  ca lc ina t ion  ~ 1300 °C. d ' u n  m61ang(; 
SiO,, + H f O 2  on obse rve  encore  tr~s v i s i b l e m e n t  les con-  
s t i t u a n t s  de  d~par t .  Ce n ' e s t  q u ' a p r 6 s  u n e  c e n t a i n e  
d ' h e u r e s  de  c h a u f f a g e  que  ]a rdac t ion  es t  t o t a l e  e t  que  
l 'on  se t r o u v e  en p rdsence  ( l 'une  phase  u n i q u e  de  t y p e  
z i r c o n ,  a v e c  : 

a = 6,581, c = 5,96~ A (D~-I4 /amd)  . 
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T h e  n o r m a l  cha in  m o n o c a r b o x y l i c  ac ids  w i th  even  n u m -  
ber  of c a r b o n  a t o m s  are  k n o w n  to ex is t  in t h r ee  c rys ta l l ine  
fo rms  which  h a v e  been  ca l led  A,  B a n d  C by  l ' i p e r  et al. 
(1926), a n d  r e s p e c t i v e l y  7, fl a n d  ~ b y  Thiban( t  & l ) u p r 6  
La  T o u r  (1930). T h e  d i f f e ren t  fo rms  can  be d i s t i n g u i s h e d  

f r o m  each  o t h e r  by  t h e  va lue  of t h e  long spac ing  which ,  
for a g iven  acid,  is g r e a t e s t  for  t he  7 - fo rm a n d  smal les t  
for t he  ,~-form. L o m e r  (1955) has  desc r ibed  t h e  spon-  
t a n e o u s  b u t  slow t r a n s f o r m a t i o n ,  in t he  solid s ta te ,  of 
x- laurie  a n d  ~ -myr i s t i c  ac id  to  t he  y - fo rm a n d  d e t e r m i n e d  
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Fig. I. The a'c* face of the reciprocal cell of the new form of 
lauric acid super imposed on the a'c* plane of the reciprocal 
lattice of the 7-form. 

t he  un i t -ce l l  d i m e n s i o n s  of t h e  l a t t e r  f o r m  f r o m  p o w d e r  
p h o t o g r a p h s .  F o r  laur ic  ac id  t h e  d i m e n s i o n s  were  

a = 2 2 . 1 ,  b = 5 . 2 4 ,  c = 3 2 . 0  .~; 

f l = 9 9  ° 58', a = 7 = 9 0  ° . 

I t  was  r e c e n t l y  dec ided  to t r y  to  check  these  f igures  by  
s ing le -c rys ta l  m e t h o d s .  

A smal l  q u a n t i t y  of y- laur ic  ac id  was  d i s so lved  in e t h e r  
a n d  t h e  s o l u t i o n  a l lowed  to e v a p o r a t e  s lowly  to  d ryness .  
T h e  r e su l t i ng  m a t e r i a l  cons i s t ed  of a t ang l e  of f ibres 
t o g e t h e r  w i t h  a few smal l  p la tes .  T h r e e  of t hese  p l a t e s  
were  se lec ted  for s ing le -c rys ta l  e x a m i n a t i o n :  t h e  re- 
m a i n i n g  m a t e r i a l  was  g r o u n d  a n d  a p o w d e r  p h o t o g r a p h  
,)f i t  t a k e n .  Th i s  p h o t o g r a p h  was  iden t i ca l  w i t h  t h a t  used  
in t h e  d e t e r m i n a t i o n  of t h e  cell d i m e n s i o n s  of t h e  y - fo rm.  

W e i s s e n b e r g  a n d  osc i l la t ion  p h o t o g r a p h s  were  t a k e n  of 
each  of t h e  t h r e e  s ingle  c rys ta l s  a n d  t he  u n i t  cell was  
f o u n d  to be t r ic l inic  w i t h  

a = 7 . 4 5 ,  b = 5 . 4 0 ,  c = 1 7 . 5  A;  

~ = 9 6  ° 5 3 ' ,  f l = l 1 3  ° 8', 7=81 ° 7'. 

This  cell is t h u s  d i f f e r en t  f r o m  t h a t  of t he  t)owde.re(l 
f ibres a n d  does  n o t  a c c o u n t  for all t h e  l ines on  t he  p o w d e r  
p h o t o g r a p h .  T h e r e  is, h o w e v e r ,  a s imp le  r e l a t i o n s h i p  
b e t w e e n  t h e  two  cells wh ich  is i l l u s t r a t ed  in F ig .  1, in 
w h i c h  t h e  a'c* face of t h e  s ingle c rys t a l  r ec ip roca l  cell 
is s h o w n  s u p e r i m p o s e d  on t h e  a'c* p l a n e  of t h e  rec ip roca l  
l a t t i ce  of t he  p o w d e r e d  fibres.  T h e  p e r p e n d i c u l a r  separa-  
t ions  of t h e  a ' c *  p l anes  in t he  two  rec iproca l  l a t t i ces  do  
n o t  d i f fer  by  m o r e  t h a n  t h r ee  p e r c e n t .  

T h e  va lue  of t he  long  spac ing  ( l / c * ) i n  t he  s ingle  
c rys t a l  is 16-0 A w h i c h  is j u s t  ha l f  of t h a t  of t h e  y - fo rm.  
I t  is of course  poss ib le  t h a t  t h e  spac ing  is rea l ly  twice  
as long  as r e p o r t e d ,  b u t  no  t r ace  of w e a k  spo t s  to  s u p p o r t  
th is  s u p p o s i t i o n  cou ld  be  f o u n d .  T h e  cell d i m e n s i o n s  of 
t he  fl f o r m  of s tear ic  ac id  h a v e  been  r e p o r t e d  by  v o n  
S y d o w  (1955) as 

a = 5 . 5 9 1 ,  b = 7 . 4 0 4 ,  c - - 4 9 . 3 8 _ ~ ;  f l = 1 1 7 ° 2 2  ', 

a n d  t he  space  g r o u p  as P2,/a.  T h e  s h o r t  d i m e n s i o n s  ()f 
th is  cell are  n o t  un l i ke  t hose  g iven  a b o v e  for t h e  lauri(: 
ac id  p l a t e s  b u t  t h e  space  g r o u p  is d i f f e r en t  a n d  even  if 
t h e  long  spac ing  of t h e  laur ic  ac id  p l a t e s  were  d o u b l e d  
it  w o u l d  n o t  agree  w i th  t he  va lue  to  be e x p e c t e d  for the  
f l-form of laur ie  acid.  

T h u s ,  a l t h o u g h  t he  uni t -cel l  d i m e n s i o n s  n o w  r e p o r t e d  
bear  s o m e  r e s e m b l a n c e  to t hose  of b o t h  t he  fl a n d  y- forms,  
t h e y  do  n o t  agree  closely w i t h  e i t he r :  t h e y  are  q u i t e  
d i f f e r en t  f r o m  those  of t he  ~ - fo rm a n d  so it  a p p e a r s  
t h a t  a f o u r t h  c rys ta l l ine  f o r m  of laurie  ac id  m u s t  be 
a d d e d  to t hose  p r e v i o u s l y  k n o w n .  
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I t  was  p r o p o s e d  b y  Cash  (1935) t h a t  t h e  use  of p o w d e r  
d a t a  in s t r u c t u r e  d e t c r m i n a t i o n s  of s u b s t a n c e s  ava i l ab le  

* Deceased, 19 August  1936. Mr Cash performed all of the 
experimental  work reported here and had measured all the 
fihns before his unt imely death.  

Present  a(tdrcss: Gat(;s and Crellin Laboratories of 
Chemistry,  California Ins t i tu te  of Tc(;hnology, 1)asadena, 
C~difornia, U.S.A. 

on ly  in p o w d e r  f o r m  cou ld  be d e v e l o p e d  in to  a mor(~ 
p o w e r f u l  t e c h n i q u e  if p h o t o g r a p h s  were  m a d e  w i t h  as 
m a n y  d i f f e r en t  c o n s e c u t i v e  K x w a v e l e n g t h s  as poss ible ,  
so t h a t  as m u c h  of t h e  d i f f r ac t ion  p a t t e r n  as poss ib le  
cou ld  be o b s e r v e d  in t he  h i g h - r e s o l u t i o n  back - r e f l ec t i on  
reg ion  of t he  c a m e r a .  T h e  p r e s e n t  w o r k  was  u n d e r t a k e n  
in 1936 by  one  of us (A. H.  C.) to  t e s t  th is  n o t i o n .  As 
u r a n i u m  was t h e n  ava i l ab le  on ly  as a p o w d e r ,  it  s e e m e d  a 
su i t ab l e  an(1 i n t e r e s t i n g  tes t  s u b s t a n c e .  B u t  before  t hese  


