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ABSTRACT: This study investigates the property of graphene filled polymer nanocomposites in LEO(Low Earth orbit)
environment conditions. In order to improve compatibility with polymer matrices and resistance of carbon material
against AO(Atomic oxygen) attack, silanization of graphene oxide with organosilane was carried out. The
corresponding moieties were characterized through X-ray photoelectron spectroscopy (XPS). Graphene oxide filled
nanocomposites were prepared using solution based processing methods. The sets of specimen series were tested in an
accelerated LEO simulated space environment facility. Graphene oxide and silane treated graphene oxide reinforced
nanocomposites were compared with neat epoxy. The comparison revealed that the silane treated graphene filled
polymer composite shows inherent resistance against atomic oxygen attack while the lack of silane treatment resulted
in a reduction in performance.
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Fig. 1. Silane treatment process of GO
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Fig. 2. Fabrication process of nanocomposites
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Table 1. Elemental composition of GO and S-GO

Sample C (%) O (%) | N(%) | Si(%) Etc. (%)
GO 62.73 33.68 - - 3.59
S-GO 59.34 24.75 7.49 8.16 0.26
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Fig. 5. SEM image (a) GO, (b) S-GO
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