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Abstract—A method of crystallinity degree was first developed as a new method for measuring the mesophase
content in pitches. This method reflects mesophase content more accurately than conventional methods. With this
study it could be cleared that the mesophase formation was a growth limiting process because the growth time was gre-
ater than the nucleation time obtained from Cardew equation. The kinetic parameters of mesophase formation which
are determined by the crystallinity method are more accurate than other methods such as Q.1. measurement, DSC and
TGA. The reaction order of K-220, a pitch obtained from Yukong Co, was 1.40 and activation energy 208.6 KJ/mole.
The kinetics parameters of A-240, a pitch obtained from Ashland Co, were respectively 1.46 and 219.5KJ/mole.
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Table 1. Properties of precursor pitches.

K-220*  A-240**
Softening point(°C) 105 115
Glass transition temperature( °C) 41 46
C(wt%) 93.7 93.3
H(wt%) 5.32 5.69
S(wt%) 0.24 0.42
N(wt%) 0.24 0.07
O(wt%) 0.50 0.26
Carbon/Hydrogen ratio 1.48 1.37
Aromatic HINMR) (%) 52.2 51.3
Benzene insoluble(wt%) 10 7
MW (THF soluble) 714 560
Quinoline insoluble (wt%) 0.62 0.2
Aspaltene(wt%) 67.9 64.1
» . A A" : K: Korean Pitch, 220; S.P 2l Fahrenheit
degree.

s+, ALZul . A Achland Pitch, 240: S.P 9] Fahrenheit
degree.
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Fig. 2. Schematic diagram of experimental ap-

paratus.
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Table 3. Kinetic data of mesophase pitch formation calculated from various methods.

K-220 A-240
Method -
n E(KJ/mol) Ink, (min™1) n E(KJ/mol) Ink, (min~1)
Q.1. [18] 0.78 188.9 26.82 0.84 218.1 31.79
DSC [18] 1.55 215.5 29.20 1.53 230.8 31.60
TGA [18] 0.73 180.0 34.92 0.83 2116.2 28.13
Crystallinity 1.40 208.6 28.52 1.46 219.5 30.19
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KJ/ moleo] 3l &, A-240-2 1,46, 219,5K]/ mole
ol
NOMENCLATURE
CAO . initial concentration of A component (mole//)
E : activation energy (KJ/mole)
AH : heat of fusion of the sample (J/g)
AH,,..: heat of fusion at the maximum crystallinity
J/g
k, . frequency factor (min”)
n : reaction order
R : gas constant (8.314 x 107°KJ/g-mole-°K)
T : temperature (°K)
t : time (min)
v : crystal volume
t, : timeconstant, r,= (zy7s/2)""*, (min)
76 - growth time {min)
Tw : nucleation time (min)
Xa : conversion of A component
xé  : kinetic crystallinity
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