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Abstract: An experimental study for mesophase pitch prepared from coal tar pitch has been carried out to clarify the rheological behaviors in the
molten state. The apparent viscosity, shear stress, shear rate, Qunoline insoluble(QD), and softening point(SP) change were investigated especially.
The conditions to increase mesophase content during polymeﬁzation were heat treatment time of 5 hrs, catalyst concentration of 3% and reaction
temperature of 420 C. Apparent viscosity change with increase in temperature of pitches was different according to the heat treatment conditions
and apparent viscosity increased with increasing heat treatment temperature, heat treatment time, contents of mesophase, on the contrary, fluidity is
decreased. Rheological behavior of molten mesophase pitches at about 270 C showed Newtonian behavior below 375 C and non-Newtonian
hehavior above 270 C, the flow behavior was analyzed with Casson model.
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Table 1. Properties of Raw Coal Tar Pitch and Mesophase
Pitch Precursor
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Table 2. So’fbening Points and Quinoline Insoluble Contents
According to Heat Treatment Temperature(Heat Treatment
Time 5 hrs)
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Sample SP (T) QI (%) Heat teratment (C)
CTP-1 112 2.7 -
CTP-2 132 17.3 400
CTP-3 137 29.3 420
CTP-4 199 374 440

Table 3. Softening Points and Quinoline Insoluble Contents
According to Catalyst Concentration(Heat Treatment Tempera-
ture 420 C, Heat Treatment Time 5 hrs)

Sample SP () QI (%) Catalyst (wt %)
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Figure 1. SP and QI depending on (a) the temperature(5 hrs), (b) the catalyst(5 hrs, 420 ), (¢) the time(420 C, catalyst 3%).

Table 4. Softening Points and Quinoline Insoluble Contents
According to Heat Treatment Time(Catalyst Concentration 3%,
Heat Treatment Temperature 420 C)

Sample SP (T QI (%) Heat treatment (hrs)
CTP-8 170 30.3 1
CTP-9 177 40.8 3
CTP-6 190 436 5
CTP-10 200 65.8 10
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Figure 2. Thermogravimetric analysis of
(heating rate 20 C/min, Nz: 50 mL/min).
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Figure 3. Dependence of viscosity on temperature for samples
(shear rate 1.05 ™).
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Figure 4. Dependence of viscosity on temperature for samples
(shear rate 1.05 S™).
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Figure 5. Dependence of viscosity on temperature for samples
(shear rate 1.05 S™).
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