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Carbonaceq¡s nesoptrase spheres rrere prepared frqn a hydrcpyrene
pitch selectively through tr,o stages, the first and sec-ond steps
of rif¡ich here heat-treatÍEnt, at 430 oc r.rnder vacuum and at 400 6c
under rapid nitrogen flow, respectivery. gpheres rrere isolated
by pyridine octraction to define their stnrclure as rnell as the
ctsnical cor¡ronents by neans of optical micrograph, scanning
electron rnicrograph, solvent fractionation and 

-gei 
pernreation

chrcnatogrlphy. rhe spheres of Broks - Taylor stáckin| arrange-
nrent rrnre found to be rnainly ccrposed of condensed tri¡rer, tetia-
rter arid tEnta[er of pyrene rrnits.

Introó¡ction
Carbonaceous nescphase spheres have been rell

recognized to play an furportant role órring the
carbqrizatisr as an i¡ternediate for the needle
coke and high perfornrarrce carbon fiber precursor.
Recentlyr the isolated spheres have been proposed
to be excellent raw rnaterials for isotropic carbon
of high mechanical strengüh a¡rd for spherical
colunrr packing of the liquid chranratopraphy.
Hol€ver, tleir yield rms ratter lorr because ttey
tend to form the hrlk shape throtrgh the gro*hl
coalescence and sedfurentation as rell fuumented
wt¡en the heat-treatrrEnt Ei¡ne is prolcrged to in-
crease their yield.

present authors reported that spheres of
uniform size cqrld be prepared selectirrely frqn
hydrqpene throrgh their precipitation in the
isotrcpic pitch ú¡ich r*as prepared by the refhucing
heat-treat¡rent and strc€esive &volatilization hriú
rapid nitrogen flor(l). .

In this reportr pr€s€nt authors are going to
describe a better proceórre for the selectir¡e óre-
paration of nescptrase spheres frsn hydrcppene
through tro stage lreat-teatnent r¡n&r evacuátior¡
and under aüpspheric nitrogen flor*. Ihe stn¡ctr¡re
and ctenical ccnponents of the spheres th¡s
prepared are also described.

b<perfurental
Pyrene rfiich lras partially hydrogenated by Li-

ethylenediarnine rras treated at ISO cC for 24 hr i¡
nitrogen flow in a pgex tube with a refh¡r con-
densor under stirring (hyrtropyrene pitch; Hpp) and
then air-blowr at 250 gC for 6 hr (oxidized hydro-
p]¿rene pitch: OIIPP ). The resultant pitch rras
evacuated (1 nrúfg or 0.3 rrrrt{g) at 430 t for 10
30 min, and rere further soalced at 400 cC for 2 hr
in atorospheric nitrogen flow to prepare the neso-
phase pitch. The nesophase pitch r¿as cooled by the
rate of I tTtnin to rqn terperature to precipitate
the ryheres.

lGsophase spheres in the nesophase pitch ,rere
isolated by ppidine extraction.

Results and Discussion
Preparative conditions of nesophase. pitches

containing spheres and their qtical texturés are
showr in Table I and Fig.l, respectively.

lhe yield of the pitches varied frqn IZ t to
43 t. Ttre tlo stage heat-treaürent (Rur¡s 4 and 5)
gave larger yield and spheres of nore r:niform size
than those by a single stage r¡n&r evacuation.

_ By corparing Rr¡r¡s 4 and 5 where the pressures
of lst stage h¡ere varj.able, the lorcr pressure
decreased the yield as t€ll as size of spheies but
increased thier nr:¡rber significantly.

_ Fig. 2 shor¡s the scanning electron mj.crographs
of sptreres isolated as the pyridine insotr¡te
fraction of the pitches pro&rced by Rr-urs 4 a¡rd 5.
Spheres sticked together because of renraining
T?tri* alttnrgh their sptnrical shapes rere clearly
listing¡ishable. SqrE spheres in Fig.4-a t€re
&forred to sts¡ flat surfaces, sugEeéting that
they rere soft encnrgh to be easily deforred-by the
glass wall of the flask.

the solubilities of scnre nrascphase pitches are
suunarized in Table 2. Ihe evacuáting ór nitrogen
bloring heattreatnent ir¡creased and concentrated
the BI fraction to around 90 t. es the pI fraction
alpears to corresporid to tte nresqhase spheres,
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Table I Preparative condit ions and yields
of _¡¡glephqse pitches

Run No. Fm--
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Optical micrographs
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Fig.2 Scanning electron microg'raphs
of spheres isolated by
pyridine extraction
(a )  Run  4 ,  ( b )  Run  5

their yield rere caLculated, taking accq¡nt of
nesophase pitch yield (Table l). rhe highest
yields r€re as high as 60 t (nesophase pitch Éase)
and 22 t (starting Hp base). $re tro étage treat-
nrent of Run 4 is very effective to renové the RS
fraction es strou¡n in Table 2.

Ttle micrographs of Fig. 3 show that both BS
and BI-PS fractisrs in the nescphase pitch r€re
isotrqic.

the gel perneation chronatogranrs of the
fractions in nescptrase pitch are illustrated in.
Fig. 4. A1l frrctions cpnsisted of diner, triler,
tetraner and pentarrar of pyrere unit, ¡ro
significant differer¡ce except for rp dimar in pI-eS
being observed.

the microanalyses of the fractio¡rs in neso-
phase pitctes indicated that BS, BI-PS and pI
fractions had Clt atqrÉc ratios of I.7, I.9 and 2.2
respecLively, regardless of the nesophase pitch.
Thus, the solubility of tt¡e nresophase pitch appears
to depend on the octents of dehydrogerntion and
oligorerization, the first factor being dc¡rúnant.

Table 2
Solubi l i t t"s=?f *g:op!""" p
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nased on these renrlts, the nectranisrn for
selectir¡e precipitation of the anisotrcpic spheres
fron nresophase pitch can be discussed. 

-lhe 
large

arqnatic nolecules of eI (Iarger than pentanrerf nny
constn¡ct stacking skelton the anisotropic spheres
r*ri9h precipitated frcnr the isotropic matrix on
cooling occuluding less-soh¡ble tri¡nars, tetranErs
and pentaners because of otensive dehydrogenation.
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