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Abstract A unique porous material with controlled pore characteristics can be fabricated by the freeze-drying
process, which uses the slurry of organic material as the sublimable vehicle mixed with powders. The essential feature
in this process is that during the solidification of the slurry, the dendrites of the organic material should repel the
dispersed particles into the interdendritic region. In the present work, a model experiment is attempted using some
transparent organic materials mixed with glass powders, which enable in-situ observation. The organic materials used are
camphor-naphthalene mixture (hypo- and hypereutectic composition), salol, camphene, and pivalic acid. Among these
materials, the constituent phases in camphor-naphthalene system, i.e. naphthalene plate, camphor dendrite, and camphor-
naphthalene eutectic exclusively repel the glass powders. This result suggests that the control of organic material
composition in the binary system is useful for producing a porous body with the required pore structure.
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Fig. 1. Bridgman heating stage for solidifying the slurry of
organic material mixed with glass powders.
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Table 1. Composition of glass powder
Ca0 Na,0 MgO AlLO; Others

Component SiO,

Composition

(Wt%) 774 170 112 21 114 124
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Fig. 2. Consecutive photographs showing the glass powders
pushed away when they contacted the growing naphthalene

plate (camphor-70wt% naphthalene). Growth velocity is
10 pm/s. (A) 0s, (B) 52s, (C) 73s, (D) 91s.
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Fig. 3. The similar situation to Fig. 2. The camphor-naphthalene
eutectic pushed away the glass beads as the interface advanced
through glass powders (camphor-40wt% naphthalene). Growth
velocity is 10 umss. (A) 0s, (B) 9s, (C) 30s, (D) 36s.
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Fig. 4. Consecutive photographs showing the glass powders
during the growth of salol. The glass powders did not move
when they contacted the growing salol crystal, as contrasted
with the case of naphthalene (pure salol). Growth velocity is
10 pm/s. (A) 0s, (B) 3s, (C) 11s, (D) 15s.
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