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Introduct ion

Methane derived vapor groryn fibers have
attracted considerable interest recently as hosts
for  h igh.conduct iv i ty  in tercalated grap-hf i "  con-

lli'3li;iii f:il.ilffiil,'H :i:.llg:lí ill?!1.'.
t iv i ty .  P i tch based f ibers on the other  hand,  do
not have as low electrical resistance, but are massproducib ' le  in  long lengths at  re lat ivé ly  low cost .

l,le have been growing carbon fibers at UilL by
vapor transport in a methane-hydrogen mixture at
I l 0o0c .  F ibe rs  o f  seve ra l  i ncÉes  íñ ' l áng in ,  an¿
up to 100 microns diameter have been groún. These
f ibers.have.  lggg-uln" t lqd^at  a ser ies"of  i . rpera_
tures from 1500-C to 3000oC and their properlies
stud i ed .

In  addi t ion,  we have studied a ser ies of  Union
Carbide Pl00 p'itch based carbon fibers annea.led to
tenperatures above 3000oC. Al l f ibers have been
characterized electrically both before and after
i  n tercal  at i  on.

Characteri zation

An.important question regarding our vapor
grown fibers is how do. they cómpare-structui.a.l.ty
and e lect r ica l ly  to  f ibers grownby Endor,  by
Tibbets2,  and by Chin3,  et  á1.  oúr- i i ru i turual
s tud ies  a re  p r i nc ipa l l y  done  us ing  scann ino
erectron microscopy.  Electr ica l  measuremeñts in_
clude res is t iv i ty  and magnetoresls t iv i ty ,  both as
a function of temperaturé. Results of óúr measure_
ments,  and compar isons wi th resul ts  on s imi lar
mater ia ls  wi ' l l  be presented.

HZS04 -  e lect rochemical  ly ,
EuC1, - from the vapor,
Bromine - from the vapor

The.EuClr_ intercalant  is  of  in terest  because theoprrcat  .9 . r r . ¡d9 edge in in tercalated HopG is  coin-
s lcent  wl th that  for  SbCl . in tercalated H0pG. TheI atter^forms_cornpounds ofrl ow eiéci"l iai 

'"es 
i stancewi th HOPG. .They are a lso of  . in terest-bácause 

Eu isa-magnet ic  ion.  Electrochemical  in ter¿; ia t ion i -aré
of  in terest  because the staging t " i , i i i i ión,  can beeasi ly  fo l lowed in s i tu ,  aná tñ. isrnái f ,ó¿-  af fordsgood contro l .  A reference potent ia . l  is  used tomoni tor  the in tercalat ion.  In terca. la t ion of  p.100_4
f i be rs  w i t h  H ,SO,  resu l t s  l n  a  reJuc t i óñ . i n  res i s_
tivity by a fácttr of ten. F;r" ;ñ;;; ison, ure timedependence of  e lect rochemical  in tÁr ; ; la¡ i ;
inio Hópé-ráari i ;- i ; 'a sradual reduction i l  : :  

trt%
electr ica l  res is tance up to a factor  of  four .  Alarge increase in ac reiistarceii-iorñ¿ cóncrr"errtly
with. a large step in the reference póteniial near
reaching stage l .

Concl us i ons

. Carbon fibers have been grown from the vapor
and annealed to 30o0oc. cornpáriións ói ei 'ectricalproperties are made with fibers grown .in other
laboratories from the vapor phasé. Intercalations
:.{^Poth.l1l9r srown,..and' pitih uasec-iioers uy
Luct3,_bronine,  and HrS0o are made and comparr-_
sons-of  e lect r ica l  pr6pet t ies made.
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Anneal ing and Intercalat ion

-UNL vapor grown fibers annealed between
l50ooc an¿ ¡oooóc. Both vapor g"orn áñi"Dit.n
based f ibers are intercalated with:
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