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Effect of Graphene Oxide on the Properties of Its Composite Fibers with PMMA
and Nylon 6,6

Sang-Ha Hwang', Dong Wook Lee , Jong-Beom Baek , Hyeon Suk Shin and Young-Bin Park "

ABSTRACT

In this work, we successfully fabricated graphene oxide (GO) and GO-based PMMA composite fiber and
nylon films. Dynamic mechanical and tensile properties of PMMA-GO composite fiber showed that GO is
efficient reinforcement for polymer matrices. However, Nylon 6,6-GO composite films showed low reinforcement
efficiency in terms of dynamic mechanical and tensile properties due to the colloid instability of GO in formic

acid at a low pH level.
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Fig. 1 Tapfpling mode AFM image of graphene oxide and their thickness
profile.
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Fig. 2 Deconvoluted XPS C 1s spectra of graphene oxide.
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Fig. 3 Raman spectrum of GO and deconvoluted peak ratio.
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Fig. 4 (a) Storage modulus and (b) tan delta of PMMA composite fibers.
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Fig. 5 (a) Storage modulus and (b) tan delta of Nylon 6,6 composite film.
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Fig. 6 Mechanical properties of PMMA composite fibers under tensile
stress.
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Fig. 7 Mechanical properties of Nylon 6, 6 composite films under tensile
stress.
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Table 1 General stability behavior of colloid with zeta potential value.

Zeta potential [mV] Stability behavior of the colloid

From 0 to + 5 Rapid coagulation or flocculation
From +10 to + 30 Incipient instability
From £30 to £ 40 Moderate stability
From +40 to + 60 Good stability
More than + 61 Excellent stability
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Fig. 8 The effect of pH on zeta potential for graphene oxide.
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