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The densi ty of  carbon increases or the molar vol-ume of

carbon decreaseá *"  amorphous carbon transforns to Sraphi te '  - -
This means that pressure favors graphi t izat ion thermodynanical ly.

Noda and Malsuoka ( I9r9) obtained wel l -crystal l ized
graphite having the same co-spacin8 as natural graphite by
éof ia:- fy ing molten carbon ln argon atmosphere of  l IO -  i60 atm'
However l  Bündy (L96 i )  repor ted  tha t  the  co :s ! *c i lg  o f .Sraph i te
órystarÁ, so}ídi f ieá f rom melt  under 19 and 78 kbar,  d id not
chánged óract ical ly f rom that of  or ig inal  ar t i f ic ia l  Sraphi te.
Noda-and Tanaka (1962) heat- t reated carbon black based rod
in the medj-um of alumlna powder under several kilobars and
obta ined graph i te  c rys ta ls  hav ing  the  

"o -Áp" - ing  9 f .6 .?oBA
with heat- t ráatment ábove 24OOoC. UbbeLohde et  a l -  (1963)
hot-pressed pyrolyt ic graphi- te disks by apply ing a uniaxial
preséure of  about 4OO-5OO kg/cnz 1n the c-axis direct ion to
t f re disks dur ing heat ing to temperatures around 28OOoC and
obtained graphi te wj- th densi ty and other physical  propert ies
indist inguistrable f rom those of  natural  graphi te.  Noda and
Kato (L965) heat- t reated polyvinylchlor ide coke and pi tch
coke based carbon under IO kbar,  and found that the graphi t iza-
t ion proceeded very rapidly around l5OOoC to the extent which
could be at ta ined with the heat t reatment around ]OOOoC under
the normal pressure.  Glassy carbon, which is a typical  harC
carbon and is unable to be graphi t ized even with the heat
treatment around JOOOoC under the normal pressurer could be
graphi t ized under pressure.

In  o rder  to  inves t i -ga te  the  e f fec t  o f  p ressure  on
graph i t i za t ion  nore  prec ise ly ,  the  t ime dependences  o f
graphi t izat ion under 1,  3 and ,  kbar were invest igated at
severa l  tempera tures .

In  the  ear ly  s tage o f  g raph i t i za t ion ,  the  pro f i le  o f
(OOe)  d i f f rac t ion  sharpened and sh i f ted  to  h igher^ang le  up
to  a round 26 .00  in  20  fo r  CuKa rad ia t ion  (  1 .42  A in
d-spacing )  wi th the increase in heat t reatment temperature
and in  reS idence t img.  In  the  nex t ,  a  sharp  peak  a t
26 .50  in  29  (  3J6  A in  d -spac ing  )  appearéd-bes ide  tne  peax
a t  26 .0o .  The  sharp  peak  a t  26 .10  seemeC to  co r respond  to
the graphi te structure of  which intensl ty increased with fur ther
increase in heat t reatment temperature and in residence t ime.
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The appearance of  composi te  prof i le  in  the graphi t izat ion
process under  pressure is  phenonaenal ly  s imi lar  to  the so-cal led
2-  or  J-phase graphi t izat ion of  hard carbon.

The presence of  mlnera ls  such as l imestone was found to
accelerate the graphi t izat ion of  carbon under  pressure.
Carbon specimens sandwi tched wi th  ca lc ium carbonate d isks
began to develope the sharp graphi te  peak at  26.5o on a broad
band of  (OOe) d i f f ract ion of  carbon above I1OOoC under  J  kbar .
The content  o f  graphi te  par t  was est imated f rom the area
under  the graphi te  peak at  26.5o,  separated graphica l ly  f ron
the observed composi te  prof i le .  The content  increased sharp ly
wi th  the increase in  heat  t reatment  temperature.  The sharp
graphi te  peak appeared even wi th  heat  t reatment  at  SOOoC
under  J  kbar  in  the presence of  ca lc ium hydrox ide.  The
graphi t izat ion under  pressure in  the presence of  n ineraLs
seerned to be re la ted wi th  the mel t ing or  the decomposl t ion
o f  m ine ra l s .
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