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Introduction AsF5- in terca lated graphi te  (6)
revealed that the anistropy that
develops in  ac id in terca lated
compounds and the diff iculty in
forming su i tab le e lect r ica l  con-
tacts  leaves the four  po int
res is t iv i ty  method open to ser i -
ous quest ion.  An adequate so lu-
t ion to  th is  problem has been
found in  an r .  f .  induct ion
method (7)  o f  measur ing in-p lane
res is t iv i t ies and so i t  seems
advisable to re-examine the
graphi te  n i t ra tes wi th  th is
technique.

In terca lat ion and
Deinterca lat ion Procedures

Graph i te  samp les  0 .2 "  x
0 .2 "  x  0 .01 "  t h i ck  v /e re  cu t  and
cleaved f rom HOPG k indly  sup-
p l ied by Dr .  Ar thur  Moore of
Union Carb ide Corporat ion.
These l^ tere in terca lated in  vapor
f rom l00t  n i t r ic  ac id made by
dis t i l l ing a mixture of  KNO3 and
concentrated su l fur ic  ac id.  The
apparatus was s imi lar  to  that
used by Ubbelohde having a reac-
t ion chamber conta in ing a quar tz
spr ing balance and a means of
contro l l ing i ts  temperature.  I t
is  connected by a mani fo ld  to
the trapped vacuum pump or the
temperature contro l led n i t r ic
ac id source or  the pur i f ied
n i t rogen  sou rce .  I n  ope ra t i on ,
the sample is  put  in  p lace on
the pan of  the balance,  warmed
in  vacuum (10 -3  to r r )  ove rn igh t .
In terca lat ion takes p lace by
admit t ing HNo3 vapor  to  a

Interca lat ion of  ac id
molecules in to the grahi te  la t -
t ice produces a lamell_ar com-
pound, which for the case of
nitr ic acid has the formula
C5¡fINO3 where n=stage of the com-
pound. The formation of the
Iamellar compound invariably
resul ts  in  a decrease in  the r rar l
ax is  res is t iv i ty  over  that  o f
pr is t ine graphi te .  This  change
on in terca lat ion of  graphi te  has
been examined in some detai l  by
several groups al l  employing the
same genera l  method,  that  is ,
four  po int  res is t iv i ty  measure-
ments on h igh ly  or iented pyro ly-
t ic araphite (HOPG) performed
in s i tu .  The genera l ly  accepted
látFtor  in-pÍane res is t iv i ly
o f  pu re  g raph i te  i s  4x10 -5ncm(1 )
Ubbelohde (2)  repor ted va lues of
4x l0 -oQcm fo r  l s t  and  2nd  s tage
graphi te  in  one ser ies of  exper i -
ments,  and the same for  s tages
I  to  3 in  another  set  o f  exper i -
men ts  ( 3 ) .  Fuze l l i e r  and  He ro ld
(4 )  repo r ted  l ower  va lues  o f
2.  lx I0-of , lcm for  s tage 2 and
2 .2x I0 -6Qcm fo r  s tage  1 .  S ince
these are lower than any report-
ed in  the l i terature there is
some reason to quest ion them.
Thompson , (5 )  us ing  essen t i a l l y  t he
same techniques -as the others
repo r t s  ¿ .  g i f o -6CIcm w i th  s tage
2  and  3  be ing  i nd i s t i ngu i shab te .
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pressure determined by the temp-
erature of the source and
fol loríving the reaction by weight
gain.  DeintercaLat ion is  made
to occur  by f i rs t  admi t t ing N2
to atmospheric pressure and tñen
evacuating. Stage as determined
by weight gain and x-ray dif-
f ract ion agreed.  I t  was poss j -b le ,
by  means  o f , ' a  g love ,bag  su r -
rounding the reaction chamber, t ,o
t ransfer-a sample to  measurement
vial hri thout exposure to air.

E lect r icaL Resis t iv i ty
Measurements

Detai ls of the measurement
technique are given elsewhere
(7 ) .  f t  cons i s t s  o f  a  f e r r i t e
core as par t  o f  a  resonant  c i r -
cu i t  ope ra t i ng  a t  100  Khz .  I n -
ser t ing the sample in to an a i r
gap in the ferri te core produces
a change in the resonant fre-
quency which is a measure of the
res is tance of  the sample.  From
the known geometry of the sample
the res is t iv i ty  can be ca l -
cu la ted .

Resu l t s

In the work reported here
only stage 2 and stage 4 com-
pounds wi l l  be deal t  wi th .  The
stage 2 compounds were made by
di rect  in terca lat ion only  where-
as the s tage.4 compounds were
made e i ther  by deinterca lat ion
of a stage 2 compound or by
di rect  in terca lat ion.  The stage
2 compounds had in-p lane-res is-
t i v i tY  va lues  pa=3 .  0x10 -b0cm
while the stage 4 compounds had
in-p lane res is t iv i ty  va lues
ea=2 .9x10-o0cm.  The  s tage  4
compounds were lamellar regard-
less of  whether  formed by in ter -
ca la t i on  o r  de in te rca la t i on .
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