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Abstract— When mesophase pitches were prepared from coal tar pitch by heat treatment with temperatures and super-
ficial velocity of N, gas respectively, carbonization characteristics, transforming course and step process characteristics ac-
cording to mesophase contents were investigated. Types of transforming mesophase were very different on heating temper-
ature and superficial velocity of N, gas. At higher temperature, forming rate of mesophase was high, but solubility by sol-
vent and melting temperature decreased and became high, respectively. The mesophase contents increased by superficial
velocity of N, gas(below 120 cm/sec), but after that, even though superficial velocity of N, gas increased, there was no ef-
fects on transforming mesophase. The mesophase contents in pitches heat-treated did not agree with QI contents. On the
other hand, the amount of B-resin was the highest at 15-40vol% of mesophase contents and became higher as treating tem-
peratures decreased, considering on blowing rate of N, gas, that was the highest at 20 vol%, after that, became constant
and higher as blowing rate decreased. It is found that atomic ratio(C/H) was dependent not on superficial velocity of N,
gas but heat-treating temperatures. Moreover, mesophase pitch behaved as typical non-newtonian fluids and showed viscosity
variation for the fluidity according to mesophase contents. So, preparing mesophase of superior property was needed lower
temperature and optimum ranges of supetficial velocity of N, gas on transforming mesophase.
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Table 1. Properties of precursor pitches

Solubility(wt%)  Atomic S.P. Tg M.C

BI Q1 ratiolCH) (C) (O (vol%)
Raw 27.68 54 1.79 120.7 54.59 -
THF extracted 17.90 - 1.72 107.9 51.38 -

BI  :Benzene Insoluble
S.P. :Softening Point
M.C. : Mesophase Content

QI :Quinoline Insoluble
Tg :Glass transition temperature
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Fig. 1. Schematic diagram of experimental apparatus.
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1. Reactor 6. Termocouple
2. Copper block 7. Recorder

3. Furnace 8. PID controller
4. Moter 9. Valve

5. N, gas in 10. Pressure gauge
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Fig. 2. Variation of benzene and quinoline insoluable in pitches heat-
treated at different temperatures.
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Fig. 3. Variation of mesophase content at different treating temper-
atures.
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Fig. 4. Relationship between benzene and quinoline insolubles and
mesophase content for different treating temperatures.
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2-1 b‘.a_,,] B:];]J]. X—]X o]:]l -‘_f"«/\
u whedubgo] Aol Frla o3 &
53 1 F 8o

v zso]~o] gedd Lol oigt 4= Fig. 130 vhelyct.
70 vol%e)Are] ko= AAF9)4 %7t 120 cm/sec?} 140 cm/sec
Wl wlelr = BI, Q12 gte] A2 2 kg Mt} 0|72 Table
1ol Vel el wzso] A gtapisie] Aulel fAsc) 22w w2
Hlo)x A Al wlZzso] A FA 7T A=) FA T 2 DA ¢4
£ ALFYSE(VY 2 A3 FA U vl zsfo] 2 §haFo] 70vol%
olatdd 7= 120 cmy/sec o] FellAd mlZ o] A Fapuiste] dd-&
X2 A el A2 o] 52 A vizde]~ S Fol=
uhe oL A= F& Bl QI S viehdcl. ol A9 A
7o) wizslol A §haka) QIghakale] AAIE vl 2 E Pkl 95
cm/secoll A= vl Zso] A gheknc) U2 QIFtsEkE Rolx|4k 120,
140 cy/secol| A= oz o] A §=ko] <F 30-35vol%E AAZR )3}
g wzdlo] A ek} X Ule] QIgake] Wi 1 oAbl
€ o AHA Jehdc} sEslA B 5 glRe] wE2r)e AR

oL
K

Ao Ee LEZel veh}
o] AR AN R} &

N
o

100
—&— 95 cm/sec
—w— 120 cm/sec
80 - —e— 140 cm/sec
S e0f
3
=
k:
& 40r-
20 r
0 { ] ] f
0 20 40 v 60 80 100

Mesophase content (vol %)

Fig. 14. B-resin component vs. mesophase content in pitches heat-
treated at different superficial velocity of N, gas.

3spast Mi3ed H2ZE 19984 43

A 250] v Asl HEZ A7 AolH ALFYSE 9
o AZH vlzslo]s AANAE A slzso]x Fapo] QLY

3} A& it
Fig. 140 A& 2t A4 F4]& 50| vje} B-resinA] ¥-9] #H3E o}
ehfigich. viFzso]l A ey BresinAd F2] Wk Az Aol g

A%k 7)ol Z715jeh vlzslo] s o] 20vol% o1 IAE YA
B 3he Bolu A FYSESL FE4E FE G ekt o]

22
21+
)
S 20t
3
s
2
g 19
2
18 L —a— 95 cm/sec
—w— 120 cm/sec
—&— 140 cm/sec
17 [ | [ i
0 20 40 60 80 100

Mesophase content (vol %)
Fig. 15. Atomic ratio vs. mesophase content at different superficial
velocity of N, gas.

3 hr 35 hr

4 hr 5 hr

L ———d
100 g m
Fig. 16. Polarized-light micrographs of mesophase development on
pitches heat-treated at superficial velocity of N, gas(95 cm/
sec) and soaking temperature(450 °C).
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