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cerbonj.zatic¡r reactivities of coal tar highl'y crqn¿'tic Td- 
i!"

hydroge'nated pitches rere studied in terns 
-of 

the rates of

anisotrcpic aP[Ear¿¡¡Ee, ói-r"t*tti"".ar¡d. TS oesappeararrce'. Their

reactivities r*re eiásid in relatior¡ to their staring cl¡enrical

stnEtr¡re.

Introórctiori
Hvdrotreat[Ent of coa] tar pitch has been

oro.r#-aá-itpiotre significantly iti ca¡bc'nizaticn

|"ró.*tá" i!-i""¿tt&ks for the r¡eedle c'okes anc

carbon fibers. Ihe hydrotr.eatnent sbq¡ld

Ilgniii"*tfy nndyfy c}'anically its constituents'

to- resuftÁ in €he rodified carbcnization

¡'roperties.' ' 
Ir, the present study sore kineti- aspects - in

ttr car¡o"ization of co¿'l tar pitch and its h1'dro-

Ii"ul eti.t tirt"" rere studied by conparing the

[iáñt ross, Qr and TI-QS ctritents during tlre car-

üiiiltil'to discr¡ss the influences of hydro-

ti"áttt=ttt on thier carbonizatiqr reactivities'

D<peri¡rental.-ffi 
used in the preser¡t study are listed

in rJfe f. coaL tar pitch was treated by an

"rrti*frro,t 
nethod to obtai'n QI free pitch (CIPAS) '

C'IPAS rns hldrogenated 'dth a Ni-¡/b catalltst' 3na
Ii,." ¿i"tifiutá to raise its softenilg pci¡t

ii&r, rÉ'I"2). 1(':tP2 nas hydrogenated un&r nore

severe cond.itio,s than Ff"IP-l'

Table I. Properties of SanPles

caúonizatiqr of pitctr (209) r*as perforned in a

100 nl PFex tr.üe r¡rder nj'troFn flcn¡. (SoC/min) at

tt* t""litts ra@ of lsO"cAr' Ihe carüonized pitdt

t*t i.ptafí oled for ttre soh'Jcilicy reasurerlent

i" tof-t-=nt- 
"tta 

quiJtoliJe, respeccively'

ResultF
Frgur€s. r anc! 2 show r'eigh! !=: a¡:d QI

"ont*iÉ 
during the carbc'nization of f|ClPl (mildly

Ñá;;;;"aí-áq,re) and c'rieinal.qrP' reE)ectivelv

ut =&e terperátures. Sr:c:h kinetic FrararEcers

;;hlt incieasea r¡¡it¡ the residense tilre' the

rates of irrrease are verlt Íuch ó€pendent uPon- the

nitches arid terPeratue' TCIPI stpv¡ed a large'r

i=iéitt- r*" an¿ stoer QI forr¡ation thar¡ g[PA'c'

,ocúi.ttttt"ttaing the higher softening. point and

i;;;;-";;"s"-ÍDrecurar-reight' Mrglt ngre 9:l-9e
gasácn* ptoár"t= rn¡gre fo'¡nd fro¡n ff-IPl than CÍPAS'-

itre--c.",tltt" of QI are plot ted against \€ight

i;*; in Fig. 3. @ardlés of the carlconizatiqt

*talL"* á single-nurotornus cur-\¡e is obtai¡ed

,füt 
-tt* 

respectíve pitdr' Tttg tYF.s of tr¡¡o

oiic¡es are quite slmiltr, although the levels of
-t*igl',t 

loss r¡as significantly different' -- 
Fig. 4 sho!,,s the ccr¡tents of TI-QS fractior¡

(Uasea é,n feed) ó.uing the carboniz?li-t' Although

Iñi u"a pcrez 
"*niÉit 

a very similer profiles in

ói-t of different serrerity in their h¡drcgena-

;il; ;!t-ti"g the tt'a¡<i¡n¡t" content at u0 min'

CTPAá aia . ñ'"*i-rt at 0 rnin, inc'ócating that t|€

fractiqr r.ra¡¡ produced duing the terperatule

rising.

Discusgion.
Kinetlc l-nrruences of hldrolreatnent on the

carbonization reactivities of the c-oal tar a¡e

erPAS HCIP 1 sctP 2

Hydrogenatio. -
conilitions

Carbon, wtt 92.3

Ilydrogen, wtt 5.I

Nitrogen, irtt I.l1

Sul fur '  wt t  O.42

H/c,  Dol  rat io 0.66

Toh¡ene 9. t
insoluble' wtt

Carbor¡ 37.
residue, wtt

nild severe

92. t  92 .4
6 . 1  7  - L
o .  ? o  o . 4 3
o . 1 I  o . 0 3
o . ? 9  0 . 9 2

3 .  ?  1 . 5

2 6 .  2 2 '

5 3 .  5 2 '

su¡marized as follorring
l) ltre rates of. ft-QS and

suppressed
irrc, the carbonization is nuch2) f{eight loss ó¡r:

enhanced
T?te c¿,rUonization reaction can be &scri'bed ty the

QI forn,ations are
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Fig. 1. Residense tire versus rreigürt loss

r'ig. 2. Residense time versus eI (t)

follwing schslE, of trp cu¡secutir¡e reactior¡s.
TS ---+ TIQS --r QI

fhe hydrogenation produces tt¡e hl¡droarcrmtlcs, of
drich bydrogens are transferreed Curing the car-
bonization to sr{{:,ress the c.hai.n reactions of
cc,ndensation, the retarting the fonnatior¡ of fi-es
ancl QI.

Ttre nra,jor differer.ce in reight loss frc¡n CtpAS
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Fig. 3. Weight loss versus QI (t)
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Fig. 4. Residense versus TIQS (t)

and tf*IPI is obsen¡ed before the fonnation of eI as
stpwr¡ i¡ Fig. 3, indicating that the cc,nversion of
TS into T1S in the latter pitch causes ncre
treitht loss. Hldroaranatics of TS dec.cnpose m,re
o<tens:ively to be converted into TT-QS. SfurúIar
reactivities of tf:fp I and 2 suggest that hydro-
genation €xtent over a ler¡el causes strall
differences in the reactivity although the
structure was considerably changed.
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