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the refh¡< pretreatnent of oxidized hydropyrene rms examined in

order to increase its cc,ke yield. Ttre pretreaüüent betr¡een 350

and 380 qC r,ns effecti\re ó increase the yield by I t. lt'e

cterulcal constituents in the pitches derived frcrn hydroplrene
rrere analysed by IIEanS of the solvent fractionation, gas

chrcratography á¿ FD-ltass spectroscoPy to reveal the chemical

cfrange ¿.íii'tg tt* pretreatnent. Tfie increase of the coke yield

is ascribed to tirc detrydrogenative condensation of tri¡r¡ers and

tetra[rers of Pyrene units.

n{uoDtrTTON.-n-G 
carbonization technology, it is ttost

desirable to find praedr¡res for the apreciable

increase of coke yield witts.rt deterioration of

anisotropic develo¡nent .
Ttre- present aüthors reported the carbonization

reactivit! of p*ene hydrogenated hrith Li-ethylene,

d.iamine. Its oxidation increasec the coke yield to

ca.20 t rnaintaining the devlc6:'nent of excellent

anisotropic flow tocture (l).
fn tf¡e Present rePort' t'he refhx pretreatrent

of the oxiaizea hydropyrene was studied to increase

it" coke yield': thé oxidized hydropyrene still

carriect naPhthenic hYdrogens.
me ctrenrical coñstituents in the pitcbes frcrn

the hydroplrenes are analyzed to d'isctrss tt¡e

condensation schere-

$(PRTMEbITAL
@rene (Table 1) Érich r¡as obtained by

tryorogánation of cqmrsrcial plrere-Ysilg. Li. and

.tnyfáttaiami¡e at 80-100 pC ms oxidized in air at

fSO rc for 24 hr. 1t¡e oxidized hydrcplrene (O'H'P)

r¡as teat-treated in a flask with a cqtdensor at the

tenperature of 300, 350 and 380 "C for 40 hr rmder

stirring of 400 rPn-
thá resultinf pit'ches (Pitch-300, Pitch-350'

Pitch-380) r.ere carbonized rrnder flot''"ing nitrogen

at 600 'C for 24 br by the heating rate of

600 "C/hr. ltre pitch r¡¡as also carbonized at 400 oC

for variable times to prepare the nesophase pitch

of internr:diate state in the carbonization'

RESIJLIS A¡D DISCT]SSION
ained at 600 t e)*tibited

anisotropic flov¡ &nain te)(tures similar to ttnse

fiqn ttre original hydropyrene and O.H.P regardless

of the refltxing heatltreatrrcnt (Fig' 1) ' The

Table 1. Elemental Analyses of Hydropyrene
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Fig. I  OPtical micrograph of coke from

P i t ch -350  -
H T T : 5 0 0 0 c - 2 h r .

influerrce of the refh¡< heat-treatnent on the coke
yield (starting hydropyrene base) is stpv¡n in

fig. Z. Alttrctrgh the_ coke yield of Pitch-300 qas

sai'e to that of O.H.P; the coke yield of Pitch-350

and Pitch-380 r.ere 32 \, vf,rich rras abo¡t 8 t higher

than those of O.H.P and Pitch-300.
Solubilities of O-H.P anc'. pitches ¿¡re shov¡n in

Fig. 3. Ttre tlS fraction, the rmjor P"+-"f tú"h
coñsisted of pyrene and hydrcpyrene (ca 85 t of HS

in O.H.P), inóreased frqn 30 t of O.H'P to 70 t of

the pitches &rring the refh¡c heat-treaütent,
regar-dless of the tenperatures- {rrene and hydro-
pyrenes r¡ere also dqninant in ftS of the pitches'
-TiF 

BI fraction vtrich r¡¡as not fo¡nd in C'H'P tÉs

proüred drring reflw< heat treatlrcnt, the a¡turnt

irrcreasing at the expense of the HI-BS fractiqt

rrith the severity of the refhucing treatnent
conclitions. Tt¡e BI fraction in Pitch-350 and
Pitch-380 contained sone PI fractions.
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Fig.  2  Coke y ie lds o f  Hp,  OHp and p i tches
HTT :  600 "C , /h r ,  600 "C-2h r
Hp: hydropyreneoHP: 
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F i g .  4  c . p . C .  o f  f r a c t i o n s  o f  p i t c h e s
after the ref lux heat_treatmenr
(a )  p i r ch -300  (b )  p i r ch -350
(c)  P i tch; i to-  

_  Hr_Bs

Table 2. Major peaks of Mass Spectra

P i t ch -350
HT-BS BI0

solub i l i ty  ( r t r )
5 0 1 0 0

a
aO . H . P

P i t ch -  300

P i t ch -  350

P i t ch -  380

'a'----_1-:_--

302
4 0 0
4 0 6
4L4
6 0 0
6 0 4
8 0 4

299
4 0 0

c  5 9 8

b:  molecu le  caused by c leavage ót  perox ide
c:  very  s t rong peak

F ig .  3  So lub i l i t i es  o f  O .H .p  and  p i t ches
p = pyrene Hp = hydrópyrene

,Gel-pernr,ation chronatognans of the HI_BS a¡rd
BI fractions in the pitches ¿rre illustrated in
Fig. 4. the chronatogram of the BI fractj.on in
Pitch-300 had singledistrih¡tion profile, the
retention ti''e ranging fron ?6 to 34 ;ún. The sanre
fractions in pitch-350 and pitch-3gO exrribited
different profiles frqn that of pitch-300. the
chronatograrns of the tfI-BS and BI frrctions
overlapped each other, es¡recially for pitch-350 and
Pitch-380, indicating that rolec.ular weight is not
rhe major factor differentiating t¡e sófr¡ility.

The mejor nass nurrbers obsen¡ed i¡ the frac_
tions of O.H.p a¡:d pitch-350 are sunrnarized in
lbb1e 2- rhe Hr-BS fraction of pitch-350 cc,nsisted
c'f dirners, tri¡rers and tetraners r*rich contained
ress hldrogen end rere nore arcrntic ttran those of
c-H-P- the canponents of the Br fraction obsen¿ed
rÉ.re c.i¡r¡ers and tri¡rers which had lost nore hydro-
gens to becute essentially aroretic, indicáting
¡hat the extent of dehydrogenation or aranaticitf
rct the extent of oligcnerization, $ras theprincipal deterrninant of sol:bility in benzene.

- Drring the carbonization 
-at 

4OO t red
color¡red rnatter sr¡bli¡red on to the coor wall of the
glass tube. Fig, 5 slu¿s optical rnicrographs of
this matter aftei annealing át ¡AO qC fór 

- 
5 min.

T?ere present anisotrcpic needles. Ihe elerental
analyses and nplecular rtreight by FD-tr{S of the
matter. suggest dibenzoperq)yrene á con&nsed di¡rer
of plrene'r¡nit. The increase of the coke yield r.ras
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Optical micrograph of subl ined
mat ter  annealed at  3gOoC for  5
( coo l i ng  ra te :  I oC lm in .  )

m L n .

ascribed to the dehydrogenative condensation of
trirrers, tetrarers c.f ppéne r¡nits.
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