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Impact of Filler Aspect Ratio on Oxygen Transmission and Thermal
Conductivity using Hexagonal Boron Nitride-Polymer Composites

Haeun Shin***, Chae Bin Kim***"

ABSTRACT: In order to develop an integrated heat dissipating material and gas barrier film for electronics, new
polymer was designed and synthesized for preparing composites containing hexagonal boron nitride (hBN) filler.
Depending on the size and content of the #BN filler, both thermal conductivity and oxygen transmission rate can be
adjusted. The composite achieved a high thermal conductivity of 28.0 W-m™. K™ at most and the oxygen transmission
rate was decreased by 62% compared to that of the filler free matrix. Effective filler aspect ratios could be estimated
by comparing thermal conductivity and oxygen transmission rate with values predicted by theoretical models.
Discrepancy on the aspect ratios extracted from thermal conductivity and oxygen transmission rate comparisons was

also discussed.
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Fig. 1. A schematic showing the route of polycondensation
between ODA and formaldehyde. Through further heat-
ing, PHT was formed
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Fig. 2. FT-IR spectra of the HDCNs and the PHT. Reproduced
from ref. 5 with permission from Elsevier
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Fig. 3. (a) Stress relaxation curves of the HDCNs at different
temperatures. Photographs of (b) PHT sample prepared
through the method of preparing the hBN-PHT compos-
ite, (¢) PHT sample crushed into pieces, and (d) repro-
cessed PHT sample by hot pressing at 180°C, 5 MPa for 2
h. Reproduced from ref. 5 with permission from Elsevier
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Fig. 4. (a) Isotropic thermal conductivity of the hBN-PHT com-
posites containing hBN with different sizes. Lines repre-
senting model predictions calculated by Lewis-Nielson
equation. (b) Oxygen transmission rate at steady state of
the PHT-hBN composites with different sizes of hBN.
Reproduced from ref. 5 with permission from Elsevier
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Fig. 5. Schematic showing the heat pathway (red arrow) and
oxygen (blue arrow) transmission path in the hBN-PHT
composites. Both schemes in (a) and (b) show the com-
posites with similar effective filler aspect ratio, while the
filler contact area is smaller in case of (a) than in (b)
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