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Fig. 2. Pa t te r son  funct ion of a test  s t ructure.  

tions shown in :Fig. l(b) may only be made on account 
of the use of linear interpolation in the determination 
of t h e  p o i n t s  ~c. 

W e  give,  as  a n  e x a m p l e ,  t h e  s h a r p e n e d  P a t t e r s o n  

f u n c t i o n  of a t e s t  s t r u c t u r e  (c p r o j e c t i o n ;  a = 8, b = 6 /~; 
4 C a t o m s ,  1 C1 a t o m ;  space  g r o u p  Pna21) (Fig. 2). T h e  
ca l cu l a t ion  t o o k  1.5 ra in  for  a l a t t i ce  of 31 × 31 p o i n t s  
a n d  33 d i f f e ren t  levels.  
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I n  t h e  course  of p r e p a r a t i o n s  of bo rac i t e s  b y  gas  p h a s e  
t r a n s p o r t  r e a c t i o n s  in  sea led  q u a r t z  t u b e s  (Schmid ,  1964) 
we als0 obtained several known and some new transition 
m e t a l  b o r a t e s  via t h e  gas  phase .  

I-Iere we w a n t  to  r e p o r t  on  a n e w  c h r o m i u m ,  v a n a d i u m ,  
a n d  t i t a n i u m  bo ra t e .  T h e  e x p e r i m e n t a l  c o n d i t i o n s  in- 
d i c a t e d  in t h e  fo l lowing  are  n o t  o p t i m a l  for  b o r a t e  
f o r m a t i o n  s ince t h e y  were  c h o s e n  w i t h  a v i ew to  ob- 
t a i n i n g  borac i t e s .  N o n e t h e l e s s  t h e y  m a y  serve  as  a gu ide  : 

T h e  c h r o m i u m  b o r a t e  was  o b t a i n e d  as  fol lows:  in  a 
sea led  q u a r t z  t u b e  (volturne 0.08 1) t h r e e  q u a r t z  c ruc ib les  
c o n t a i n i n g  0.76 g ]330 3 , 0.3 g (Cr203+Cr )  a n d  0.67 g 
CrCI~. r e spec t i ve ly ,  were  a r r a n g e d ,  one  a b o v e  t h e  o the r ,  
a n d  175 m g  H 2 0  in t h e  f o r m  of t I 3BO 3 was  p l a c e d  in 

the crucible containing Cr2Os+Cr. The sealed tube was 
heated in a vertical tubular furnace for four days in a 

small temperature gradient (TI~990 °C, T2~I000 °C) 
in such a way that the colder end of the tube was on top. 
The cooling to room temperature took 3 hours. In the 
crucible, containing ]3~O 3, Cr-Cl-boracite had formed, 
and on the walls of the tube (coldest zone), hexagonal, 
grass-green platelets (about 0.05 mm thick and 0-5 mm 
in diameter) were detected. The crystals could easily be 
detached by dissolving the B203 film on the tube wall 
in boiling water. 

The vanadium borate was formed as follows: three 
quartz crucibles containing 2-8 g B2Oa, 1"34 g (V205 + 3V) 
and 2.54 g VCI 2 respectively, were placed in a quartz 
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Tab le  1. Observed and calculated lattice spacings and visually estimated intensities for TiBOa,  V B O  a, CrBO a 

Indices refer to the  t r iply  pr imi t ive  hexagonal  cell. 
(The latt ice spacings should be compared  with those found by Bernal,  Struck & White  for 

Fe0.gGa0.1BOa: all---- 4.631 ± 0.005, ctt = 14.42 _+ 0.01, aR--  5"496 /~; a ---- 49 ° 38') 

TiBO a VBO 3 CrBOa 
^ ^ ^ 

]02 3.548 3.554 45 3.449 3.465 50 3.438 3.462 55 
104 2.737 2.740 100 2.64]  2.655 100 2.631 2.648 ]00 
110 2.336 2.335 30 2.284 2.286 25 2.27~ 2.286 18 
113 2.~13 2.113 60 2.056 2.062 50 2.049 2.061 45 
~02 1.950 1.950 42 1.905 1.909 35 ] .896 1.908 2o 

00 00 116 1.698 1.701 70 
108 f 1.692 f 1.631 1-630 40 1-621 ].624 40 
212 1.480 1.497 5 1.464 1.465 25 1.465 1.465 20 
214 1.415 1.414 10 1.380 1.381 30 ].380 ].380 28 

1,0,10 - -  1.398 - -  1.347 1.348 1 1.339 1.341 5 
208 1.370 1.370 5 1.327 1.328 25 1.323 1 . 3 2 4 1 8 0  

} 1 . 3 4 8 }  1.320 1.320 70 1.320 1.320 f 300 1.349 40 
119 1.351 1.306 1-306 35 1.301 1.301 10 

0,0,12 1-242 1.242 30 1.194 1-193 60 1-187 1.187 60 
2,0,10 1.200 1-200 l0 1.162 1.160 20 1.157 1.156 25 

218 1.181 1.181 40 

aN ---- 4"670_ 0"008 /~ a N ---- 4"573 ± 0"005 /~ aN ---- 4"573 ± 0"005 A 
CH ---- 14-32 ±0-01 /~ CN ---- 14-23 ±0"01 A 
aR ---- 5.453 A aR ---- 5.434 /~ 

a ---- 49 ° 24' ~ ---- 49 ° 46' 

CH = 14-90 ±0 .05  /~ 
aR = 5"65 /~ 

a = 48 ° 48' 

t u b e  (as above) .  T h e  I t 2 0 - d o s i s  was  45 rag.  T h e  sea led  
t u b e  was  h e a t e d  for  12 h o u r s  in  a sma l l  g r a d i e n t  (5 ° p e r  
20 cm) a t  a b o u t  900 °C, t h e  co lde r  e n d  b e i n g  on  t o p .  
Cool ing  t o o k  2 hou r s .  I n  t h e  q u a r t z  c ruc ib le ,  o r ig ina l ly  
c o n t a i n i n g  B20  8, h e x a g o n a l  r ed  b r o w n  (in t r a n s m i t t e d  
l igh t )  p l a t e l e t s  ( d i m e n s i o n s  l ike  t h o s e  of t h e  c h r o m i u m  
bora t e )  h a d  f o r m e d .  N o  b o r a c i t e  w a s  o b t a i n e d ,  b u t  smal l  
VeO 3 c rys t a l s  h a d  f o r m e d  on  t h e  wal l s  of t h e  t u b e .  

T h e  t i t a n i u m  b o r a t e  was  o b t a i n e d  as  fo l lows:  t h e  t h r e e  
q u a r t z  c ruc ib les  (as above )  c o n t a i n e d  2.8 g B~O3, 1.3 g 
T iO a n d  6.0 g TiI~ r e s p e c t i v e l y .  T h e  w a t e r  dos is  was  
175 rag.  T h e  w h o l e  t u b e  was  m a i n t a i n e d  i s o t h e r m a l  for  
48 h o u r s  a t  900 °C. Cool ing  t o o k  3 hou r s .  I n  t h e  cruc ib le ,  
c o n t a i n i n g  B~O8, h e x a g o n a l  p l a t e l e t s ,  r e d  b r o w n  in  
t r a n s m i t t e d  l igh t  a n d  g reen i sh  d a r k  b r o w n  as  a b u l k  in  
r e f l ec t ed  l igh t ,  h a d  f o r m e d .  T h e  c rys t a l  d i m e n s i o n s  were  
l ike t h o s e  of t h e  c h r o m i u m  c o m p o u n d .  

C h r o m i u m  Kc~ p o w d e r  d i a g r a m s  of all  n e w  p h a s e s  a n d  
Cu Ka -W'e i s s enbe rg  p h o t o g r a p h s  of t h e  c h r o m i u m  com-  
p o u n d  were  m a d e .  W e  cou ld  s h o w  t h a t  all  t h r e e  com-  
p o u n d s  are  i s o s t r u c t u r a l  a n d  b e l o n g  to  t h e  ca lc i te  t y p e ,  
as  do  t h e  r e c e n t l y  d i s c o v e r e d  i ron  b o r a t e s  w i t h  t h e  gene ra l  
f o r m u l a  Fe l_xMxBO 3 (Bernal ,  S t r u c k  & W h i t e ,  1963). 

A l t h o u g h  t h e r e  was  n o t  su f f i c i en t  s u b s t a n c e  for  che-  
m ica l  ana lys i s ,  t h e  c a l c u l a t e d  a n d  o b s e r v e d  d -va lues  a n d  
t h e  v i sua l l y  e s t i m a t e d  i n t ens i t i e s  (Table  1), c o m p a r e d  
w i t h  t hose  of t h e  i ron  b o r a t e ,  l eave  no  d o u b t  t h a t  we 

h a d  ~o do  w i t h  t h e  b o r a t e s  CrBOs,  V B O s  a n d  T iBOs .  
T h e  m e c h a n i s m s  of t h e  t r a n s p o r t  of t h e  ox ides  are  n o t  

y e t  c lear ;  p r o b a b l y  ha l ide s  a n d  o x y h a l i d e s  (cf. Sch~fer ,  
1962) of h i g h e r  m e t a l  v a l e n c y  t h a n  t w o ,  f o r m e d  b y  
d i s p r o p o r t i o n a t i o n  of t h e  ha l i de s  M X  2, were  i n v o l v e d .  
As  to  f u r t h e r  e x p e r i m e n t a l  de ta i l s  a n d  a d i scuss ion  of  
t h e  B20  3 t r a n s p o r t ,  t h e  c i t ed  p a p e r  on  bo rac i t e s  s h o u l d  
be  r e fe r red  to .  

T h e  s y n t h e s i s  p r inc ip l e  is qu i t e  g e n e r a l l y  app l i cab l e  to  
bo ra t e s ,  p r o v i d e d  t h a t  a su i t ab l e  t r a n s p o r t  r e a c t i o n  of 
t h e  i n v o l v e d  m e t a l  ox ide  can  be  f o u n d .  A n  e l a b o r a t i o n  
of t h e  m e t h o d  s eems  t h e r e f o r e  v e r y  p r o m i s i n g  for  ob-  
t a i n i n g  b o t h  s ingle  c rys ta l s  a n d  y e t  u n k n o w n  c o m p o u n d s ,  
e.g. A1BOs, GaBOn,  etc. 

T h e  a u t h o r  w i shes  to  t h a n k  G. Kl ieg l  for  t h e  c h e m i c a l  
p r e p a r a t i o n s .  
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