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Abstract Graphene, a new material with various advantageous properties, has been actively used in various fields in recent
years. Applications of graphene oxide are increasing in combination with other materials due to the different properties of
graphene oxide, depending on the number of single and multiple layers of graphene. In this study, single-layer graphene oxide
and multi-layer graphene oxide are spray coated on polystyrene, and the physicochemical properties of the coated surfaces are
characterized using SEM, Raman spectroscopy, AFM, UV-Vis spectrophotometry, and contact angle measurements. In single-
layer graphene oxide, particles of 20 pm are observed, whereas a 2D peak is less often observed, and the difference in surface
height increases according to the amount of graphene oxide. Adhesion increases with an increase in graphene oxide up to 0.375
mg, but decreases at 0.75 mg. In multi-layer graphene oxide, particles of 5 um are observed, as well as a 2D peak. According
to the amount of graphene oxide, the height difference of the surface increases and the adhesive strength decreases. Both
materials are hydrophilic, but single-layer graphene oxide has a hydrophilicity higher than that of multi-layer graphene oxide.
We believe that multi-layer graphene oxide and single-layer graphene oxide can be implemented based on the characteristics
that make them suitable for application.
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Fig. 1. Schematic diagram of spray coating.
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Fig. 2. SEM image of M-GO coated surface (multi layer). (a) 0.1875 mg, (b) 0.375 mg, (c¢) 0.75 mg.
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Fig. 3. SEM image of S-GO coated surface (single layer). (a) 0.1875 mg, (b) 0.375 mg, (c¢) 0.75 mg.
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Fig. 4. Raman spectrum of M-GO coated surface (multi layer).
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Fig. 5. Raman spectrum of S-GO coated surface (single layer).
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Fig. 6. AFM image of M-GO coated surface (multi layer). (a) 0.1875 mg, (b) 0.375 mg, (c) 0.75 mg.
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Fig. 7. AFM image of S-GO coated surface (single layer). (a) 0.1875 mg, (b) 0.375 mg, (c) 0.75 mg.

Table 1. Modulus of coated surface by AFM analysis.

GO type M-GO (multi-layer GO) S-GO(single-layer GO)
Injection volume (mg) 0.1875 0.375 0.75 0.1875 0.375 0.75
Adhesion force (GPa) 56.98 36.33 23.47 25.87 31.19 16.43
Table 2. Contact angle of coated surface.
GO type M-GO (multi-layer GO) S-GO(single-layer GO)
Injection volume (mg) 0.1875 0.375 0.75 0.1875 0.375 0.75
1 459 46.8 472 458 439 43.7
2 46.9 47.8 453 444 453 455
3 48.5 46.6 46.9 43.6 454 442
Coma(cf)angle 4 48.8 487 46.8 442 4532 452
5 47.0 48.6 46.0 45.0 442 44.0
Average 47.42 47.7 46.44 44.6 444 44.5
Standard deviation 1.21 0.98 0.78 0.84 0.94 0.79
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Table 3. Height difference by the type and amount of GO by AFM.

GO type M-GO (multi-layer GO) S-GO(single-layer GO)
Injection volume (mg) 0.1875 0.375 0.75 0.1875 0.375 0.75
Rmax (nm) 57.70 64.41 61.05 35.94 41.59 58.37
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Fig. 8. Transmittance of M-GO coated surface (multi layer).
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Fig. 9. Transmittance of the S-GO coated surface (single layer).
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