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to  1000 °C. TiC is f a c e - c e n t r c d  cubic  w i t h  a = 4 . 3 2  A, 
a n d  ru t i l e  is b o d y - c e n t r e d  t e t r a g o n a l  w i t h  a = 4 . 5 9 ,  
c = 2 . 9 6  A. T h e  p r e s e n t  n o t e  r e p o r t s  t h e  i d c n t i f i c a t i o n  
of t h e  o r i e n t a t i o n  r e l a t i o n s h i p  b e t w e e n  t h e  ox ide  f i lm 
a n d  t h e  p a r e n t  c a rb ide  c rys ta l .  

T h e  o r i e n t a t i o n  of a f lake  of ru t i l e  w h i c h  h a d  been  
c l eaved  f r o m  t h e  TiC c rys t a l  was  d e t c r m i n e d  by  t a k i n g  
a series of X - r a y  osc i l la t ion  p h o t o g r a p h s .  F r o m  these  
p h o t o g r a p h s  it  was  e v i d e n t  that,  t h e  ox ide  g rows  w i t h  
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Fig. 1. T i t an ium atomic positions at  the carbide-oxide inter- 
face. Posit ions in TiC are denoted O,  positions in T i e  2 × .  
The arrows indicate one t)ossible set of small lateral move- 
ments  of Ti a toms which would be involved in the oxidat ion 
of this plane of TiC to T i e  2. 

i ts  (110) p l ane  para l le l  to  t h e  (100) TiC sur face .  E a c h  
p h o t o g r a p h  s h o w e d  re f lec t ions  f rom two  (110) ru t i l e  
f i lms w h i c h  are  o r t h o g o n a l l y  inc l ined  a b o u t  t h e  [110] 
axis.  

To  f ind  t h e  c o m p l e t e  o r i e n t a t i o n  r e l a t i onsh ip ,  a TiC 
c rys t a l  h a v i n g  its ox ide  sur face  l aye r  i n t a c t  was  e x a m i n e d  
b y  t a k i n g  g l anc ing - inc idence  osc i l la t ion  p h o t o g r a p h s ,  
t h e  axis  of osc i l la t ion  be ing  para l l e l  to  a cube  axis.  
I t  was  f o u n d  t h a t  t he  ru t i l e  t e t r a d  axis  is para l le l  to  one  
of t h e  TiC cube  axes  ly ing  in t h e  sur face  of t h e  c rys ta l  
so t h a t  t he  c o m p l e t e  o r i e n t a t i o n  r e l a t i o n s h i p  is 

(100) TiC [i (110) T i e  2 w i t h  [010] TiC II [001] T i e  2 . 

As before ,  t w o  s t r o n g  ru t i l e  p a t t e r n s  were  o b t a i n e d  
s i m u l t a n e o u s l y ,  c o r r e s p o n d i n g  to t he  two  poss ib le  or ien-  
t a t i o n s  of t h e  t e t r a d  axis  g iven  above .  

C o m p a r i s o n  of t h e  l a t t i ce  vec to r s  (x) w h i c h  de f ine  t he  
a b o v e  o r i e n t a t i o n  r e l a t i o n s h i p  shows  t h a t  

x[OlO]TiC/x[OO1]TiO 2 = 1.46 a n d  

x[001] T i C / x [ i  10] T i e 2  = 0.667 

w h i c h  m e a n s  t h a t ,  a t  t h e  ca rb ide -ox i ( i e  in te r face ,  t h r e e  
x [010]TiC v e c t o r s  f i t  two  x[001]TiO2 vec to r s  w i t h  a 
mi s f i t  of on ly  2 .74% a n d  t h a t  t w o  x[001]TiC vec to r s  
m a t c h  t h r e e  x [ l l 0 ] T i O 2  vec to r s  w i t h  no  mis f i t .  Con- 
s e q u e n t l y ,  we p o s t u l a t e  an  o x i d a t i o n  m e c h a n i s m  based  
on t h c  r e - a r r a n g e m e n t s  of t i t a n i u m  a t o m s  s h o w n  in 
Fig .  1. Th i s  invo lves  on ly  smal l  l a t e ra l  t r an s l a t i ons .  
D u r i n g  o x i d a t i o n  t he r e  is no  r e q u i r e m e n t  for  t i t a n i u m  
a t o m s  to (tiffuse o u t w a r d s  n o r m a l l y  to  t h e  p a r e n t  TiC 
(100) sur face  b u t  as each  success ive  shee t  of Ti  a t o m s  
r eac t s  t he r e  m u s t  be an  overa l l  u n i f o r m  m o v e m e n t  of t h e  
fu t i l e  f i lm a long  t h e  [100] TiC d i r cc t i on  to  a l low for  t h e  
d i f fe rence  in specif ic  v o l u m e .  

V~% are  i n d e b t e d  to  t he  D i r e c t o r  of B c r k e l e y  N u c l e a r  
L a b o r a t o r i e s  for  p e r m i s s i o n  to  p u b l i s h  th is  work .  
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C r y s t a l l o g r a p h i c  s t ud i e s  of s i lver  azide,  AgNs,  h a v e  
been  m a d e  b y  Bass iere  (1935), W e s t  (1936), H u g h e s  
(1935), P fe i f fe r  (1949), a n d  Dewing ,  H u g h e s ,  & Pfe i f fe r  
(1962). I t  c rys ta l l izes  in t h e  o r t h o r h o m b i c  space  g r o u p  
Ibam a n d  t h e  u n i t  cell d i m e n s i o n s  g i v e n  b y  p r e v i o u s  
i n v e s t i g a t o r s  a re :  

a0 b0 Co 
Bassiere 5.59 A 5.94 A 6"05 A 
West  5.59 5.91 5-97 
Hughes  5" 66 5.94 5" 99 
Dewing et al. 5-60 5.!)2 6.00 

* Contr ibut ion No. 2870 from the Gates and Crellin Labo- 
ratories of Chemistry.  

T h e  s t r u c t u r e  has  been  a c c u r a t e l y  d e t e r m i n e d  (Dewing ,  
H u g h e s ,  & Pfcif fer ,  1962); b u t  a c c u r a t e  cell d i m e n s i o n s  
a n d ,  hence ,  a c c u r a t e  b o n d  l e n g t h s  h a v e  been  lack ing .  
T h e  d e t e r m i n a t i o n  of t he se  d i m e n s i o n s  was  u n d e r t a k e n  
as an  u n d e r g r a d u a t e  research  p ro j ec t .  

T h e  p o w d e r  s a m p l e  was  p r e p a r e d  b y  m i x i n g  e q u i m o l a r  
so lu t ions  of s i lver  n i t r a t e  a n d  s o d i u m  azide  a n d  a l lowing  
t h e  p r e c i p i t a t e  to  f o r m  in t he  d a r k  ove r  n igh t .  T w o  
p o w d e r  p h o t o g r a p h s  were  t a k e n  w i t h  a S t r a u m a n i s - t y p e  
c a m e r a  w i t h  a n o m i n a l  r ad iu s  of 9.9662 cm.  us ing  Cu Ka 
r a d i a t i o n .  P o t a s s i u m  ch lo r ide  l ines were  s u p e r i m p o s e d  
on  one  of t h e  p h o t o g r a p h s  to  p r o v i d e  a check .  

T h e  a 1 a n d  a 2 d o u b l e t s  of t h r ee  h i g h  ang le  re f lec t ions  
w h i c h  cou ld  be  u n a m b i g u o u s l y  i n d e x e d  were  m e a s u r e d  
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a n d  these  d a t a  were  used  to d e t e r m i n e  the  la t t ice  con- 
s t a n t s  by  least  squares .  The  p r o c e d u r e  m i n i m i z e d  the  
func t i on  

= Z~wi{(sin 20c)~ - (sin ~ 00)i} 

whe re  the  weights ,  w, were  t a k e n  p ropor t iona l  to 1/sin 2 20. 
The  va lues  of the  u n i t  cell d imens ions  and  the i r  

s t a n d a r d  dev ia t ions  ob t a ined  f rom this least  squares  
p r o c e d u r e  a re :  

a o = 5-6170 + 0.0005, b o = 5.9146 + 0.0003, 
c o = 6.0057 + 0.0005 A .  

The  va lue  of a 0 for p o t a s s i u m  chlor ide  was found  to  be 
6.2933 +_0.0009 A, which  m a y  be c o m p a r e d  wi th  the  

Tab le  1. Observed and calculated values of sin 0 

hkl Film 1 
AgN s sin 0o 

462 a~ 0-99108 
462 a 1 0"98847 
426 a 2 0-98265 
426 a I 0.98027 
604 a 2 0-97183 
604 a x 0.96983 

KCI 

800 a z 0-98173 
800 a 1 0.97964 
642 a~ 0.91941 
642 a 1 0.91710 

Film 2 
sin 0o sin0c 

0.99103 0-99100 
0.98849 0-98854 
0.98268 0.98268 
0.98023 0"98023 
0.97180 0"97202 
0.96979 0-96961 

0.98188 
0.97947 
0.91939 
0.91713 

va lue  6.29294 A which  was d e t e r m i n e d  b y  H a m b l i n g  
(1953). The  w a v e l e n g t h s  for Cu K rad ia t ion  were  a s s u m e d  
to be those  g iven  by  Bragg  (1947) 

a 1: 1.54050, a~: 1.54434 A .  

Table  1 shows the  obse rved  and  ca l cu la t ed  va lues  of 
sin 0 for the  ref lect ions  used.  

The  d e n s i t y  as m e a s u r e d  by  prev ious  inves t iga to r s  is: 

Bassiere  4.81 g.cm.  -3 
"~Vest 4.50 
H u g h e s  4.837 

H u g h e s  has  ind ica ted  t h a t  his p r o c e d u r e  p r o b a b l y  leads 
to a low resul t ,  so t h a t  his va lue  should  r ep re sen t  the  
lower  l imit .  The  ca lcu la t ed  va lue  for the  dens i ty ,  us ing 
the  cell d imens ions  of this  inves t iga t ion ,  is 4.99 g.cm.  -3. 
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graphy (D. W. Smits,  Mathematisch Instituut,  University of Groningen, Reitdiepskade 4, Groningen, The Nether- 
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Appointment of Technical Editor 
As a l r e a d y  a n n o u n c e d  in this  journa l ,  the  E x e c u t i v e  
C o m m i t t e e  of t he  Un ion  dec ided  a t  its m e e t i n g  in Munich  
t h a t  the  t ime  h a d  come to a p p o i n t  a fu l l - t ime technica l  
ed i to r  for the  pub l ica t ions  of the  U n i o n ;  and  ai)pl icat ions 
for  this  pos t  were  inv i t ed  soon the rea f t e r .  The  m a t t e r  
h a d  become  u r g e n t  because  the  increas ing  size of Acta 
Crystallographica h a d  m a d e  it impossible  to f ind a suc- 
cessor to  Prof .  Asmussen ,  who  h a d  r eques t ed  to be 
re l ieved  of t he  t echn ica l  ed i to rsh ip  of the  j ou rna l  wi th  
the  comple t i on  of the  1962 vo lume.  

The  E x e c u t i v e  C o m m i t t e e  is g lad to a n n o u n c e  the  
a p p o i n t m e n t  of Mr S. A. B r y a n t  to the  new post .  Mr 
B r y a n t  s t u d i e d  c h e m i s t r y  a n d  c r y s t a l l o g r a p h y  in Oxford,  
where  he ob t a ined  his B. A. wi th  F i r s t  Class H o n o u r s  
a n d  the  research  degree  of B. Sc. Af t e r  a t w o - y e a r  lecture-  
ship a t  A r m s t r o n g  (now King 's )  College, Newcas t le ,  
a n d  a n o t h e r  t w o - y e a r  per iod  of s t r u c t u r e  research  a t  

Bris tol  Un ive r s i ty ,  he  jo ined  the  D e p a r t m e n t  of Scientif ic 
a n d  I n d u s t r i a l  Resea rch  as a Scientif ic  Officer  a t  the  
F o r e s t  i ) roduc ts  Resea rch  L a b o r a t o r y  a t  Pr inces  Ris- 
borough.  Ten  yea rs  la te r  he b e c a m e  a t t a c h e d  to Shell, 
or iginal ly  as research chemis t ,  b u t  some th ree  yea r s  
l a te r  hc was charged  wi th  the  supervis ion a n d  reorganiza-  
t ion  of a large l ib rary  a n d  a d o c u m e n t a t i o n  a n d  tech-  
nical  e n q u i r y  service which  served  as a cen t ra l  t echnica l  
i n fo rma t ion  organiza t ion  for the  wor ld-wide  Shell Group.  
Since 1952 Mr B r y a n t  had  been work ing  as Senior  
Technica l  E d i t o r  a t  the  Shell T h o r n t o n  Resea rch  Centre .  

Mr B r y a n t  s t a r t e d  his w o r k  for the  Un ion  on 15 
N o v e m b e r  1962. I t  is the  in t en t ion  t h a t  as soon as he has  
become a c q u a i n t e d  wi th  the  technica l  ed i torsh ip  of 
Acta Crystallographica, he will also devo te  h imsel f  to 
the  t echn ica l  side of the  ed i t ing  of Structure Reports, 
and  g r a d u a l l y  of the  o the r  publ ica t ions  of t he  Union .  
His office address  is 9 Queensway ,  N e w t o n  Lane ,  Chester ,  
Eng l and .  


