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Introduction

Brom' lne in tercalat lon and deintercalat ion of
Union Carblde P- I00 graphi te f ibers of  d i f ferent
lengths were studied gravimet ica l ly .  The bromine
content of these fibers at room temperature was
detennined.  Also,  these f ibers were qompared to
intercalated and deintercalated HOPG. I

Methods and Results

Bromine Consunptlon of a Strand of Flbers

A pre-welghed strand of P-I00 fibers (2000
f lbers per  s t rand) ,  about  l l  m ]ong,  were wound on
a mandrel  (d iam 5.5 cm) such that  the f lber  spool
was I  mm th lck and less than 0.75 cm wide.  I t  was
placed in saturated bromine vapor for 2 days and
then taken out of the bromine environment. The
brominated product  was 19.3f  heavier  than i ts  par-
ent  pr is t lne f iber  af ter  I  day of  a i r  exposure.
The same vreight was also observed after 14 days of
a i r  exposure.  F ive 30 cm long sect lons were cut
out  of ' the st rand of  f ibers iñc luding both ends
and three middle sect ions at  2.74,  5.49,  and 8.23 m
from the outside end of the spool. Knowing the
pr is t lne P-100 ls  0.090 g/ f t  o f  f lber  s t rand,  mea-
surement on these flve sections showed an increase
in mass by:  ( f rom outs lde end to lns lde end of
t he  spoo l )  18 .3 ,  

. | 8 .9 ,  
20 .8 ,  17 .8 ,  and  20 .8 Í .

Bromine Consumption of Long, Short, and Ground
Interca la ted Fibers

"-r 
-tt"*f different f iber length were

lnterca'lated for 60 hr in bromine vapor. These
samples lere: One 168 m flber spool (the spoo'l
was l0  cm wide,  less than I  rm th ick and was
wrapped on a mandrel  

'10 
cm in d lam),  two 7.6 cn

samples (both in  test  tubes) ,  two 0.36 cm samples
( in e i ther  a beaker or  a test  tube)  and two ground
sarnples ( in  e i ther  a f lask or  a test  tube) .  The
ground fibers were obta'lned by grinding a strand
of  f ibers in  a test  tube wi th a g lass rod for
l5  min.  Microscopic inspect ion of  the ground
flbers showed that 75f were less than 90 un in
length.  A1l  samples were in tercalated in  satu-
rated bromine vapor except the 168 m fiber spool,
which absorbed a l l  aval ' lab le bronine in  the reac-
tor .  The mass of  a l l  samples was measured several
tinns during the l0 days after the intercalation
pe¡fpd,,, Figure I presents the results of two sam-
ile¡. Efter l00 min of desorption and tab'le I sum-
mar izes the resul ts  f rom al ' l  seven samples af ter

240 hr  of  desorpt ion.

D i scuss  i on

The increases in  mass measured at  d i f ferent
locat ions a long the 11 m long f ibers were f rom
17.8 to 20.8f .  This  suggested that  bromine pene-
t rated through and.reacted wi th the whole spool  of
f ibers,  but  t ,he d is t r ibut ion of  bromine was not
uni form. These resul ts  are s igni f icant  because
they show that large quantit ' les of bro¡nine inter-
calated P-100 f ibers can be produced in spool  form.
Houever, further work is needed to improve the
uni formi ty  of  in tercalat ion.

Figure 
' l  

shows the mass of  the 168 m f iber
sample and a ground f iber  sample for  the f i rs t
105 min of  bromine desorpt ion.  Table I  surrnar izes
the mass values of  a l l  seven samples over  a l0  day
per iod.  These resul ts  were examined as fo l lows:

(1)  The increase in mass due to bromine intercala-
t ion p lus bromine condensat ion on the f iber  sur face
at  the end of  the in tercalat ion per iod was 50f  for
long f ibers (168 m) and more than 6 l f  for  ground
f ibérs.  The increase in mass due to in tercalat ' ion
alone was believed to be the same for both samples
because the observed mass iqcrease after l0 days
of  desorpt ion ¡ ,ere the same¿ (18- l9f ) .  Thus the
di f ferenle ln  mass increase observed in i t ia l ly
between these two samples is believed to be due to
dlfferent degrees of bromine condensation on fiber
surface.

(2)  BV examining the mass data presented in f ig .  I
áná táule l ,  i t -can be observed that  the mass of
bromine remaining in the strand of f ibers alymptot-
icat ' l j  approached a value in  or  s l ight ly  below the
range of  16.7 to 19.5f .  This  range of  va lues com-
parés favorably wi th the range of  va lues repor ted
frorn the analys is  of  the l l  m st rand.  The average
value of  18.3f  corresponds to an atomic rat io  of
C72Br2.

(3)  Bardhan et  a l . l  repor ted that  the bromine
content in HOPG residue compound could stay at
43.3f at room temperature, reached l9f at 50-90 'C

and dropped below l8f  at  l l0-140 oC. In the pres-
ent report, debromination of P-100 at room tempera-
ture reached conpletion at about 18.3f. It seemed
that  the bromine lntercalated P-100 was to some
degree s in i lar  to  the in tercalated H0PG,-but  has a
muéh more act ive desorpt ion area.  Therefore h igh

L



temperature was needed to drive out bromine trapped
in the H0PG used by Eardhan et al.
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Figurt l. l ' leight of intercalated fibers during the
first 105 minutes of bromine desorption.
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Table l. l leight of Intercalated Fibers in percent
Over the Parent Pristine Fibers Dur.ing a
l0-Day Period of Desorption.
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Approximate lengths of f iber samples

168 m 7 .6  cn 0 .36  cm Ground

Approximate weights of  f iber  samples,  gm

4 9 . 5 0.  28 0.  28 0.  23 0 .  1 6 0 . 6 1 0 .  6 1
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