
The Mechanism of Carbon Oxidation 

Ralph T. Yang and Chor Wong 
Department of Chemical Engineering 

S t a t e  Univers i ty  of New York a t  Buffalo 
Amherst, New York 14260 

OxidatLon of s i n g l e  c r y s t a l  g raphi te  is being s tudied with t h e  technique of 

e tch-drcorat ion acd  t ransmission e l e c t r o n  microscopy, which was developed 

by Hen@ et  a l .  a d  Thorns e t  al .  On t h e  b a s a l  o r  (0001) plane,  t h e  carbon 

atoms surrounding tha  aacancy are the  a c t i v e  sites, which a r e  t o  b e  g a s i f i e d  

and a c i r c u l a r  p i t  i s  developed. 

(a) t h e  rate of C reno-72.1 p e r  a c t i v e  s i te  depends d i r e c t l y  on t h e  populat ion 

dens i ty  of t h e  a c t i v e  sites; and (b) f o r  low ac t ive-s i te  d e n s i t i e s ,  C removal 

cont inues f o r  a prolonged period of t i m e  a f t e r  0 

phase. 

Two sets of r e s u l t s  have been obtained:  

is c u t  o f f  from t h e  gas  2 

Hundreds of c r y s t a l s  have been s tudied ,  which contained vacancies  from 0 . 1  

t o  60 per pm . 
dens i ty  and l e v e l s  of f  a t  a high dens i ty .  

O2 ( i n  Ar), t h e  rate i s  0.9 C / C / s  f o r  a vacancy d e n s i t y  of l / p m  ; 0.6 C / C / s  

f o r  10/ym ; 

2 The turnover frequency decreases  wi th  increas ing  vacancy 

For example, a t  650'C and 0.2 atm 
2 

2 and l e v e l s  of f  at about 0.5 C/C/s. 

In the  argon purge experiments, rates are measured dur ing  t h e  purge a f t e r  

10 min. of r e a c t i o n  with 02. 

purge f o r  s u r f a c e s  wi th  small vacancy d e n s i t i e s ,  whereas no g a s i f i c a t i o n  

occurs during argon purge wi th  h igh  vacancy d e n s i t i e s .  

The p i t  s i z e  is more than  doubled dur ing  argon 

G a s i f i c a t i o n  of C on t h e  edge sites with 0 

(a)  direct  c o l l i s i o n  by O2 from gas phase (which fol lows t h e  Langmuir-Hinshelwoc 

mechanism), and (b) r e a c t i o n  with oxides  which are chemisorbed on t h e  b a s a l  

si tes and subsequently migrate  t o  t h e  a c t i v e  sites. 

i n d i c a t e  t h a t  t h e  anount of chemisorbed oxide i s  0.4 

t h e  s u r f a c e s  wi th  low vacancy d e n s i t i e s ,  and t h a t  t h e  s u r f a c e  d i f f u s i o n  

c o e f f i c i e n t  is on t h e  order  of lo-" cm I s ,  both a t  650°C. 

involves  two independent processes: 2 

Prel iminary c a l c u l a t i o n s  

0 per b a s a l  carbon f o r  

2 
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