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Changes of structures and properties of
graphite oxide in process of reduction under H:
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Abstract: Reduced graphite oxide at different temperatures was synthesized from graphite oxide by high tempera-
ture treatment and reduction under H2. Composition, functional group, crystal structure and conductivities of re-
duced graphite oxide at different temperatures were investigated by elemental analysis, XRD, FT-IR and automatic
multrfunction resistivity measuring instrument. The results show that with the increasing of temperature oxygen
content of pyrolytic graphite oxide at 220 C(PG0220) decreases. Although the grain is refined, the crystal struc-
ture is similar with that of graphite. The conductivity of reduction graphite oxide increases with the increasing tem-
perature and at 500 C it reaches the maximum, 6.67 S/ cm. when above 500 C its conductivity decreases because of
excursions and grain refining. T here are two stages in the process of GO reduction. During the first stage —C=——0

and C —OH are reduced, then the residual C —OH is reduced during the second stage.
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Table 1 Oxygen content of PGO and RGO at

different temperatures( mass fraction, %)

Sample C 0 Composition
PG0220 74. 80 20. 40 COo0.2046Ho.7701
RGO300 79.41 17. 61 COo.1662H0.4534
RGO500 90. 30 5.10 COo0.0424Ho.6113
RGO700 91.92 4.98 COo.0406 Ho.4074
RGO900 97.70 0.56 C0Oo0.0057Ho0.2137

RGO1000 97.51 0.59 COo0.0045Ho.2351
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Fig.1 FT-IR spectra of GO, PGO and
RGO at different temperatures
(a) —GO; (b) —PGO 220;
(¢) —RGO 300; (d) —RGO 500,
(e) —RGO 700; (f) —RGO 900; (g) —RGO 1000
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Table 2 FT-IR spectral assignments for GO, PGO and RGO at different temperatures

Wavenumber/ cm™ !

Assignment

GO PGO 220 RGO 300 RGO 500 RGO 700 RGO 900 RGO 1000
856 - - - - - - Epoxy or peroxide groups
1047 - - - - - - C —0 —C stretching
1220 1202 1185 1108 1108 1108 = C—OH bending
1601 - - - - - - O- H(H20) bending
- 1567 1567 1566 1566 1566 - Conjugated —C= C stretching
1723 1722 1731 - - - = —C= O stretching
3433 3433 3433 3433 3433 3433 - C—OH and —OH(H20) stretching
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Fig.2 XRD patterns of G, GO, PGO and
RGO at different temperatures
(a) —G; (b) —GO; (c¢) —PGO 220;
(d) —RGO 300; (&) —RGO 500;
(f) —RGO 700; (g) —RGO 900; (h) —RGO 1000
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Table 3 Crystal lattice constant and
conductivities of G, GO, PGO and
RGO at different temperatures

Conductivity/

Sample doo2/ nm L/ nm 6
e 0.338 23.1 67.00

GO 0. 898 12.8 3.4x 104
PGO 220 - - 0.39
RGO 300 - - 1.81
RGO 500 0.337 16.2 6. 67
RGO 700 0. 334 10.2 4.35
RGO 900 0.337 8.4 2.70
RGO 1000 0.338 8.4 1.88
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Fig. 3 Reduced process of PGO
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