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The structure of graphene derivation graph
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Fig. 2

(a) the photographs of GO; (b) SEM image of cross-section GO film; (¢) TEM image of GO
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Table 1 Data of multi-peaks separation of phenol
Center/cm ! Area
1234 2.431
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1500 0.411
1597 0.702
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1% on/ITh: 1. 464
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Table 2 Data of multi-peaks and the results

FE Coxidant Ie—on I Ie—on/I c—c D

GO1 0. 044 15. 587 65. 830 0.235 0. 050
GO2 0. 087 35.574 77. 346 0. 460 0.095
GO3 0.131 44. 610 86. 510 0.516 0. 105
GO4 0.174 25.142 74.100 0. 339 0.143
GO5 0.218 43. 344 63. 200 0. 686 0.135
GO6 0.261 41. 260 61. 868 0. 667 0.132
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Table 3 Intensity ratio of D peak and G peak
R i In/Ic
i 5 0. 067
GO1 0. 750
GO2 0. 777
GO3 0.798
GO4 0. 945
GO5 0. 802
GO6 0. 786
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Table 4 The intensity of C=C electron transition peak 3 225 ‘i/[/:
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Determination of the Oxidizability on the Surface of the Graphene Oxide
Layer by Infrared Spectroscopy

WEI Gang', GU Zheng-ye' , GONG Shui-shui' , GUANG Shan-yi* , KE Fu-you', XU Hong-yao'"
1. College of Materials Science and Engineering & Analysis and Test Center, Donghua University, Shanghai 201620, China
2. College of Chemistry, Chemical Engineering and Biatechnology, Donghua University, Shanghai 201620, China

Abstract Graphene oxide is composed of sp2 and sp3 hybrid carbon atoms and contains a plurality of oxygen-containing groups
of hydroxyl, epoxy and carboxyl groups, and which is the precursor of many functionalized graphenes. The hydroxyl group is
mainly on the surface of the graphite sheet, and the carboxyl group is mainly located at the edge of the sheet structure. An or-
dered composite material perpendicular to the surface, and a functional composite of various overhanging structures can be ob-
tained by the hydroxycarboxyl group of graphene oxide. The performance of functional graphene varies greatly depending on the
degree of oxidation. According to the literature, scientists have studied the ratio of different carbon atoms and oxygen atoms in
graphene by XRD, XPS, FT-IR, Zeta, Raman spectroscopy, etc. » but almost no reports can directly measure the oxygen-con-
taining functional groups on graphene oxide. A method for measuring hydroxyl content of graphene oxide by infrared spectrosco-
py was set up by using phenol as standard substance, Graphene oxide (GO) was prepared by the method of a chemical oxidation-
reduction reaction, then using phenol as standard substance measured the hydroxyl content since phenol and GO have similar
skeletal structure. The spectrum of phenol illustrated the peaks of a benzene ring frame vibration (1 597, 1 500 and 1 474
em '), the benzene ring C—H in-plane bending vibration absorption peak (1 692 em '), and the C—OH stretching vibration
absorption peak of phenols (1 234 cm '), while the spectrum of GO illustrated the peaks of C=—C stretching vibration (1 630
em ') and C—OH stretching vibration (1 400 cm™'). Thus, with the ratio of peak area of a benzene ring or C—OH of both

phenol and GO, hydroxyl content of graphene oxide sheets was calculated by structural analogy analysis and correlation formula.



56 e 2% 5 501 4 b 1727

The analogy infrared spectroscopy method could be applied to estimate the oxygen or hydroxyl content on the surface of graphene
oxide sheets. Field emission scanning electron microscopy, Transmission electron microscopy, Atomic force microscopy, UV-
visible spectrophotometer and Laser Raman spectroscopy were used to further verify the rationality of the above method.

Keywords Infrared spectroscopy; Graphene oxide; Hydroxyl content
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