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Modifications of Pitch as Matrix Precursors of
Carbon/Carbon Composites

Seh-Min Oh*, Yang-Duk Park® and Byung-Il Yoon™*

ABSTRACT

Coal tar pitches were modified by sulfur-addition or air-blowing methods in order to use as
matrix precursors of carbon/carbon composites, and the variations of components and properties
of the modified pitches were investigated. The effects of the methods on the modification of
pitch were also discussed compared with nitrogen-blowing method.

The softening points and coke yields of the modified pitches were increased with increasing
the amount of sulfur added or air blown. The sulfur-added pitches showed a high thermal stability
on carbonization due to their high QI contents, whereas the air-blown ones lost their weight
again above 5007, resulting in lower coke yields than those of sulfur-added ones.

Both of the sulfur-addition and air-blowing methods increased large molecular-size components
as a result of dehydrogenation and polymerization/condensation reactions of pitch molecules
induced by sulfur and oxygen, respectively, while the nitrogen-blowing method led to the cutoff
of the volatiles of small molecular-size.
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Table 1. Some properties of original coal tar pitch

Softening’k Toluene Quinoline Ash Sulfur Coking* * H/C* o
point insolubles insclubles content content yield ratio
© (%) (%) (%) (%) (%)

111 29.1 8.3 0.12 0.39 27.9 0.571

# measured by ring & ball method *#% measured at 1000C by TGA ##% Atomic ratio
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Fig. 1. The softening points of pitches modified by

heat treatment at 270C for an hour with
various contents of sulfur added.
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Fig. 2. H/C atomic ratios and amounts of sulfur
residue of pitches modified by heat treat-
ment at 270C for an hour with various
contents of sulfur added.
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Fig. 3. Weight changes of pitches modified by heat
treatment at 270T for an hour with various
contents of sulfur added.
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Fig. 4. Coke vyields of pitches modified by heat
treatment at 270C for an hour with various

contents of sulfur added.
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Fig. 5. Solubilities of pitches modified by heat
treatment at 270C for an hour with various
contents of sulfur added.
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Table 2. Some properties and components of original coal tar pitch and modified ones.
Sample Pitch Softemng Elemental analysis (%) Cooking* R S Vol
P yield point yield ratio
(%) ) C H N 0 S (%) (%)

CTP - 111 92.2 | 4.39 | 1.30 | 0.40 | 0.43 27.9 0.571
S-170 90 170 92.5 | 4.05 | 1.22 | 0.36 | 1.57 51.5 0.526
A-169 85 169 92.6 | 4.10 | 1.19 | 0.77 | 0.40 33.9 0.532
N-169 70 169 92.8 | 4.12 | 1.21 | 0.30 | 0.42 43.5 0.532

* measured by ring & ball method *% measured at 1000C by TGA *%#% Atomic ratio
ole davl AAFY) HPHEL AFHeR AR 2hh SEr}melA HE 5o 51.5% aldl wsjel,
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