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Study of Gilsonite Pitch in the Early Stage of Carbonization

—Structural Parameters obtained from Reflectance and X-ray Diffraction Methods—

K. NEMOTO Y. SANADA
(Received July 8,1978)

ABSTRACT

The layer stacking and the optically anisotripic texture of a mesophase were
clarified by using X-ray diffractometric, reflectance and microscopic methods. For the
mesophase obtained from Gilsonite pitch, a kind of natural pitches, by heat-treatment
for various residence times at 430°C, refractive and absorptive indices were obtained
from reflectance. Stacking index (SI) and average number of stacked layer (N) were
calculated by Patterson function derived from X-ray diffractometric method. In optically
anisotropic mesophase, the maximum reflectivities occur when the line of polarization
of light is in parallel with the lamellae, and is at a minimum when perpendicular to
the lamellae. The anisotropy index was defined from maximum and minimum absorp-
tive indices. The anisotropy index was related to SI, and N. By combining the
results from reflectance with those from X-ray diffractometric method, the degree of
stacking layers was obtained.
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Table. 2 Experimental conditions for X-ray diffraction

point

method.
Radiation Cuka
Filter Ni
Acc volt 35kV
Tube current 30mA
Devergence slit 1/6°
Scatter slit 1/6°
Scanning speed 1°/min
Chart speed lcm/min

0.05cm for reflection
Thickness of sample |

ickness of sample }\ 0.145cm for transmission
Transmission 0" <26<15

Reflection 10°<26<35

Receiving slit 0.3mm
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Fig. 1 Plot of Y versus —r}— based on equation (10)
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Fig. 2 Anisotropic mesophase from Gilsonite pitch heat treated at 430°C (polarized light)
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Fig. 3 X-ray diffraction profile for Gilsonite pitch heat-treated at 430°C
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Fig. 4 Variation of Fourier transform P(u)in Gilsonite pitch with residence time at 430°C and
histogram comparing the number of layers N in stacks
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Fig. 5 Relation between stacking index(SD), fraction of carbon atoms contained in layer stack
(Ps)and residence time at 430°C
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Fig. 6 Relation between N (the average number of stacked
layers) and residence time at 430C
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Fig. 8 Relation between average number of
stacked layers (N) and anisotropy index
for Gilsonite pitch heat treated.
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