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Hierarchical structure control of polymer-based nanocomposites by high-density
nano-foaming processing
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Elastomeric foams are expected to be used as insulation, sound insulation,
low dielectric and lightweight components, but there is no high-density foam with a hierarchical
structure that can fully demonstrate these functions. In this study, we developed an elastomer
controlled the length between the crosslinking points of interpenetrating polymer with two kinds of
crosslinking end groups introduced, and examined improvement of foaming density. Batch foaming using

supercritical carbon dioxide was carried out and nanopores were made by controlling the
crosslinking density, but the number density of bubbles improved only about 50 times compared with
untreated elastomer and was insufficient. On the other hand, we prepared a nanocomposite material
incorporating highly anisotropic nanofiller components, but nano-foams could not be produced in the
period of study. We will continue to study foaming method that will improve bubble number density.
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Fig. 1 Structure of the fluoropolymer (FFKM) and bi-,
tetra-functional oligomers used in this study.

Table 1 Sample preparation conditions by the high-
pressure CO, mixing.

Temperature Pressure Time Introduce radical Introduce
[°C] [MPa] [b] initiator [wt%6]*  oligomer [wt%)]
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Fig. 3 Relationship between the amount of crosslink
terminal and chemical crosslink density. (IFD-2f, 4f
2:1)8wt )
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Fig. 4 Differential scanning curves of polymer and
mixtures (IFD-2f, 4£ (2 : 1) 8wt ).
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Fig. 5. SEM image. foaming condition CO, 20 MPa,
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Fig. 8. Relationship between crosslink density and

bubble number density.

CO,

semi-IPN IPN

1.

FFKM
CO,
10 wt%

30wt%

CNT GPn

CO,

S. Kihara, Y. Tsukuda, M. Asada, and S.
Takishima, “Development of Polymer
Composites Containing Nano-carbon
Materials by High-pressure Fluid Mixing
Method”, S08-200, the Europe Africa
Conference 2017 of the POLYMER
PROCESSING SOCIETY (PPS), Dresden,
Germany, June 26 to 29, (2017)

b o b
ER]

b

”, A205 P83

2017.11.1

http://home.hiroshima-u.ac.jp/highpres/

(1

@

KIHARA, Shin-ichi

30284524

TAKISHIMA, Shigeki

10188120



