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In  an earlier note (Bacon, 1950) the writer  has described 
the increase in the proport ion of rhombohedral  mo- 
dification during the process of grinding samples of well- 
crystall ized graphite.  At  the same t ime i t  was noted  t h a t  
there was line broadening of high-angle reflexions, which 
migh t  be due to increasing disal ignment  of layer  planes 
during the disturbances tak ing  place in the structure.  

During fur ther  invest igat ions i t  has been noticed t h a t  
wi th  cont inued grinding, of bo th  na tura l  and artificial 
specimens, a s teady  deteriorat ion of the crystal l ine 
perfection can be clearly followed. Fig. 1 shows the 
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crystal l ine graphite.  Linear,  ra ther  t han  integral ,  b readths  
were measured and i t  is l ikely t h a t  the  absolute values 
of H and  L are not  as accurate as "could be obtained 
b y  a more lengthy  investigation.  

I t  is interest ing to note t h a t  a sample of na tu ra l  Ceylon 
graphite,  for which a p value of 0.05 m a y  be t aken  as 
representat ive of its crystall ine perfection (Bacon, 1951), 
m a y  be degenerated to the condition of a normal  electric- 
furnace graphite,  wi th  p ---- 0.2, by  cont inued grinding. 
This is i l lustrated in Fig. 2, which is reproduced from 
portions of the photometer  records (plotted s imply  as 
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Fig. 1. Electric-furnace graphite: reduction of crystallite size 
and perfection by grinding. 

var ia t ion wi th  t ime of grinding of H,  the overall height  
of the parallel s tacks of layers (both oriented and  dis- 
oriented);  of L, the  diameter  of the layer  planes;  and 
of p, the probabi l i ty  of layer  displacement.  These 
quant i t ies  were calculated from the line widths  and shapes 
of the  0004, 1130 and  1132 lines respectively,  using CuKa 
radia t ion and  a 19 cm. camera. The measurements  were 
made wi th  a sample of electric-furnace graphite ,  for 
which the ini t ial  p value was 0.2, representat ive fractions 
being ext rac ted  from a ball mill after  various periods of 
grinding. 

For  s implici ty no mix ture  substance was used for the 
line wid th  determinat ions,  the  samples being merely  
ex t ruded to identical  diameters  and examined under  
nomina l ly  identical  conditions. Correction was made for 
geometrical broadening,  on the basis of Jones 's  (1937) 
method,  using a similarly prepared specimen of highly  
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Fig. 2. Comparison of photometer records of (i) natural 
graphite, (ii) natural graphite after 68 hr. grinding, (iii) 
electric-furnace graphite, p = 0.2. 

t r ansmi t t ed  light) of the diffraction pa t te rns  of the 
na tura l  graphite,  before and after  68 hr. grinding, and  
of the electric-furnace graphite  as normal ly  used. The 
detail  of the second and th i rd  pa t t e rn  is ve ry  similar, 
showing, relative to the first pa t tern ,  the  decrease of L 
(giving a small increase in the wid th  of 1120), the  decrease 
of H (with increased wid th  of 0006), and  the increased 
value of p, leading to increased wid th  of the 1132 and 
1134 lines and effective disappearance of 1015 and  2033. 

The wri ter  is indebted to Mr E. A. Smith  of Aeheson 
Colloids Ltd.  for providing the samples used above. This 
note is published by  permission of the Director of the  
Atomic Energy  Research Establ ishment .  
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