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Abstract: Herein, novel porous structures were fabricated from monomer solutions of dimethylsiloxane and benzene by
directional crystallization in twice. First, a honeycomb-like structure was fabricated by 1* directional crystallization of sol-
vent. By infiltration of the solution and subsequent 2™ directional crystallization, novel structures of different pores in the
honeycomb-like structure were fabricated. The porous materials prepared by the repeated directional crystallization have
higher indentation modulus and hardness than those of the samples prepared by single directional crystallization. When
a higher solution concentration was used in 2™ directional crystallization, the maximum increase (indentation modulus:
2140% increase, indentation hardness: 2330% increase) was obtained. On the other hand, porosity and contact angle were
lower in the samples from 2™ directional crystallization than those from 1* directional crystallization. A large decreases
was observed, when a relatively high concentration was used in 2" directional crystallization (porosity: 21% decrease,
contact angle: 36% decrease).
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Figure 1. Schematic diagram of directional crystallization.
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Figure 2. SEM images of surfaces of porous materials: (a, b) DC1;
(c, d) DC2(5); (e, f) DC2(10).
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Figure 3. SEM images of cross sections of porous materials: (a, b)
DCI; (c, d) DC2(5); (e, ) DC2(10).
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Figure 4. Cooling rate of directional crystallization: solid line-1*
crystallization, dashed line-2™ crystallization.
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Figure 5. Load vs. penetration curves of (a) DC1; (b) DC2(5); (c)
DC2(10) (average curves from five repeated tests for each sample).
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Table 1. Indentation Modulus and Hardness of Porous
Materials

Indentation modulus Indentation hardness

(MPa) (MPa)

DC1 0.091+0.03 0.019+0.006
DC2(5) 0.761+0.162 0.159+0.043
DC2(10) 2.036+0.515 0.461+0.055
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Table 2. Porosity and Contact Angle of Porous Materials

DCl1 DC2(5) DC2(10)
Porosity 0.930 0.810 0.737
Contact angle . !
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