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The structure of  g lassy carbon (GC) can be
character ized by the inter layer spaeing d^^r ,  the
c r ys ta l l i t e  s l zes ,  L ,  1n  Ehe  l aye r  p l anes ; " '  L ^
normal to the layer p lanes and the elze parameters
of  the voids enclosed by the graphi te l lke r lbboos
of the structure.  Wide angle x-ray di f f racElon
patterns have been r . ¡sed to determlne d^^^.  L and L
whi le smal l  angle x-ray scat ter íng (SAXgf wa8 used 

c

to determlne the vold par¿rmeters.  The x-ray df f f rac-
t lon pat tern of  Gb conslste of  broad peaks near the
graphíte 00,e,  and hko ref lex lons.  The background
lntensLty ls  re laclvely h igh,  In addi t lon there is
intense SN(S f rom the volds.^ The ta i l  of  the SAXS
conslderably modl f ies the l lne prof l le of  (002)
ref lex ion.  To determlne the structural  parameters
the background, asstuned to be l -ncoherent  scat ter ing,
was sr¡btracted f i rs t .  Next ,  the ta i l  end of  the
snall angle portion which follor.¡ed a trend
I(2e) .  (Sfn€) "  was subtracted af ter  determining n
fron sna1l angle regíon only. Then the Lorentz and
polar lzat ion correct ions were made. Since the lnter-
ference peaks were broad,  a correct lon for  the
var lat lon of  atoml-c scat ter ing factor  across the
peak was also made.

The xray parameters were deter¡ined to fo1low
the k inet lcs of  t tgraphi t izat ionrr  

of  GC heat t rqated
for varlor¡s tímes at temperatures between 1000oC and
28O0oC. SAXS data were col lected to understand the
k lne t i c s  o f  r vo l d  g row th r .¿

The var iat ions of  d^^^.  L and L for  fsochronal
heat treatment are sr,ortr 'Yl r i€. r.  furee regions
can be identi f fed 1n the v4rlat ions. Below 1500"C,
d^^^ decreases. From 1500oC to 2100oc LE remalns
a$fi foxmately constant ar 3.44Ao. Beyond 2lOOoc,
horever ,  dOO,  decreases .  L" ,  L .  inc rease w l th in  the
range or neaE EreafmenE.

To detennine the activatlon enqrgy of graphit i-
zation, the method of superposit ion" was tr ied.
Fig, 2 shqTs the variat lon of L^ as a functíon of
heat treatment t irne (HTt) at vai ious temperatures
(HTT). Flg. 3 shows the composite curve obtained by
superpositíon after^translat lon along the lnt axis.
The curves for 1700"C and 2000"C are mutual ly super-
posable but do not overlap the curves for other HTT.
This suggests that upto 2000'C Lhere is a slower
kinetlcs. -The actlvatfon energy derlved frorn curves
above 2000oC cornes out ro be 2iS + 30 K. cal/nole.
Attexnpts to superpose L" and dOO, were part ial ly
success  fu l .

The kinetics of tvoid growthf is represented in
Fig. 4. Radius of gyration of the voids determined
from SAXS is plotted agalnst HTt for dif ferent HTT.
I t  1s  c lear  tha t  there  is  a  d is tLnc t  rk ine t ics t

assoclated with the growth of the voids.

I .
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