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E L E C T R O N MICROSCOPE STUDY O F G R A P H I T E BROMIDE 

ί.ί. H e e r s c h a p and P . D e l a v i g n e t t e 
Solid State Physics Department 

S. C. K . - C . E. N., MOL (Belgium) 
(Received 3 May 1963) 

Graphi te read i ly forms, by d i r ec t addi t ion from the 
vapor, l amel la r bromine compounds of c o m p l e t e 
bromine l a y e r s of two-d imens iona l s t ruc tu re be tween 
the carbon hexagon n e t w o r k s . ' In s t a b l e com­
p o u n d s the l a y e r s are e i ther f i l led to c a p a c i t y or 
comple te ly empty . T h e bromine can be driven off 
merely by s t and ing a t room tempera tu re or in vacuum. 
A proport ion i s r e t a i n e d t e n a c i o u s l y , g iv ing r i s e 
to the s o - c a l l e d r e s i d u e compounds . The way in 

INDEXING CATEGORIES 
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inteilamellar compound 

_B_. dislor-arions 

Γ p | p r t m n m i c r o s c o p y 

which the r e s i d u e compound r e t a i n s the bromine is 
not known with c e r t a i n t y . 

T h e emptying of comple t e bromine l a y e r s can be 
fo l lowed beaut i fu l ly by obse rva t i on in an e lectron 
m i c r o s c o p e . Na tu ra l and purif ied s i n g l e c r y s t a l s of 
g raph i te were e x p o s e d to bromine vapor for some 
minu te s and lef t s t a n d i n g for some d a y s in order 
to h a v e the p e c u l a r i t i e s c a u s e d by the in t e rca ­
l a t ed bromine m o l e c u l e s o b s e r v a b l e . T h e s e c r y s t a l s 
r e v e a l i s o l a t e d p a r t i a l d i s l o c a t i o n s . The com­
ponen t of their Burgers vec to r in the foil p l a n e , 
de te rmined by e x t i n c t i o n , l i e s in the { 11 20 } p l a n e s , 
compa t ib le with the Burgers vec to r of the p a r t i a l 
d i s l o c a t i o n s of t h e normal d i s l o c i tion r i b b o n s . 
T h e y a r e h ighly mobi le and h a v e a low l ine t ens ion 
a s may be conc luded from their i r regular s h a p e . A 
di f ference in s t a ck ing - f au l t c o n t r a s t w a s o b s e r v e d 
be tween the r e g i o n s on both s i d e s of t h e s e d i s ­
l o c a t i o n s . It is therefore thought that t h e s e d i s ­
l o c a t i o n s bound the i n t e r c a l a t e d bromine l a y e r s 
and tha t the hexagon ne tworks on e i t he r s ide of a 
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bromine layer are in "a over a" s t ack ing . Th i s 
means that the Burgers vector will a l s o have a 
component para l le l to the c-direct ion with a magni tude 
that i s not a simple fraction of the c-parameter . 

On their way to the edge of the c rys t a l the boundary 
d i s loca t ions leave behind numerous bromine loops 
of i r regular shape by a mechanism clear ly p resen ted 
by the s u c c e s s i v e s t eps in F i g . 1. The loops are 
spl i t off a t p l a c e s where the d i s l o c a d o n s a re p inned 
by c rys t a l de fec t s . They are s t ab le in the electron 
microscope upon hea t ing by an inc reas ing beam 
in tens i ty . Thus each layer is only part ly emptied. 

F igure 2 shows how numerous loops are c rea t ed 
one above the other from the pinning by bromine 
loops of succeed ing boundary d i s l o c a d o n s in dif­
ferent p l a n e s . 

Permanent address: Euratom, Brussels. 
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S. A. Saunders, A. R. Ubbelohde, and D. A. Young, 

Proc. Roy. Soc. A271, 499(1963). 

* * 

F i g . 1 . Fo rma t i on of a bromine loop by a mov ing p a r t i a l 

d is l o c a t i o n bound ing an in te rca la ted bromine layer . 

F i g . 2. F o r m a t i o n of numerous b romine loops in d i f ­

f e ren t p lanes one above the o ther by the p rocess pre­

sen ted in F i g . 1 . 
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