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On Mechanism of Mesophase Orderly Growth
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Abstract: Orderly growth of mesophase was studied using FCC slurry as raw materials, in a multi—tube well —crucible furnace
controlled by programmed heating. The thermal decomposition gas flow was continuously observed to see its influence on the
mechanism of mesophase orderly growth using a high temperature optical microscope. It is shown that reactant yield was rapidly
decreased in the initial reaction stage and tended towards stability gradually on a later reaction stage, and the yield could be
represented by an index decay function. The polymerization initial stage was the main period of formulation and growth of
mesophase in the pipe of variable diameter, and the size distribution of mesophases was non —uniform. With the growth of
mesophase and the increase of its content, the viscosity was also increased in the system. The orderly growth of mesophase was
promoted by the single flow of the thermal decomposition gas. In-situ observation shows that there was a little micro—crystal in the
raw materials, while it was precisely the superfine anisotropic crystal that further promoted the growth and development of
mesophase. The suitable temperature for mesophase growth was in the range of 440~450°C. In addition, the mesophase moving path
was observed as in a continuous change in the high temperature optical microscope because of surface tension and the side blowing
of N,. That fact further verifies the influence of the flow of gas on orderly growth of mesophase.
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Table 1

Properties of sample

1% 1%

C H N 5

33.63 4287 1291 589 | 88.99 945 0.78 0.46

1.0152 g/mL,90°C, cp  4150,As  0.2738 %.
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Fig. 1 Relationship between yield and reaction time
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Fig. 2 Relationship between insoluble content ,
and reaction time
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(a) Initial mesophase (b) Mesophase growing period (c) Absorbing between mesophases
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Fig. 3 Mesophase variation in the middle section of pipe in initial reaction period
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Fig. 4 Mesophase variation in the middle section of pipe in last reaction period
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Fig. 5 Mesophase state change with heating of FCC oil
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