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Table 1 The list of the experimental samples

BHRES JERIRLBE /um g EUARE /R
Al 9.3 0.5
T A2 9.3 1
A3 9.3 2
A4 9.3 -3
Bl 141.2 0.5
B2 141.2 1
B3 141.2 2
B4 141.2 3
Cl 271.6 0.5
C2 271.6 1
C3 271.6 2
C4 271.6 3
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Fig.1 XRD patterns of natural graphite with different sizes and their corresponding oxidative products after varied time of oxidation
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Fig. 2 The O.of oxidative products as a function of graphite sizes and oxidation time under medium temperature
(a)relation of O.and graphite sizes; (b)oxidation time under medium temperature;

(¢ )absolute value of the exponential fitting curves in (a); (d) absolute value of the exponential fitting curves in(b)
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Fig.3 FT-IR spectra of the oxidative products from different graphite
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Table 2 FT-IR peak heights of different oxygen—containing groups after oxidation
. . rh I SR AL— S B (81 1 21 SR =
JFRARE /um TR ERA L AMR Rt /om™
0.5h 1h 2h 3h
1722 0.01184 0.03307 0.07779 0.08352
—C¢=0 3397 0.01516 0.03933 0.08055 0.10574
9.3 —OH
1396 0.00764 0.02317 0.04692 0.06063
—C—0—C
1226 0.00602 0.02022 0.04502 0.06063
1722 0.00086 0.03371 0.07240 0.08668
—C=0
3397 0.04787 0.07958 0.09905 0.11072
141.2 —OH
1396 0.01674 0.03697 0.06942 0.08926
—C—0—=C
1226 0.01981 0.04694 0.07051 0.08577
1722 0.01649 0.02482 0.04434 0.09908
.__C r—
3397 0.02556 0.02539 0.03255 0.07625
271.6 —OH
1396 0.01748 0.01877 0.02948 0.06282
—C—0—C
1226 0.01128 0.01155 0.02736 0.07283
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Fig. 4 The FT-IR peak heights of different oxygen-containing groups as a function of different graphite sizes and oxidation time

under medium temperature
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Fig.5 The FT-IR peak heights of different oxygen-containing groups as a function of particle sizes of graphite
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Effects of particle size of graphite and the reaction time under
medium-temperature on the oxidation of graphite

GUO Chao, JI Li,ZHANG Dong
School of Material Science and Engineering , Tongji University , Shanghai 201804, China

Abstract: In this paper, the graphite oxides (GOs) were synthesized by the modified Hummers method. The main
emphasis was placed on the influences of graphite particle size and the reaction time under medium temperature
on the oxidation of graphite ; Besides,a quantitative method based on X-ray diffraction and Fourier Infrared spec-
trum analysis was developed to evaluate the oxidation degree of the as-prepared GOs. The results indicated that
the above two processing parameters had major influences on the oxidation of graphite, smaller particle size and
longer time under medium temperature made it easier for graphite to be oxidized and gave a higher oxidation de-
gree of GOs; but the two parameters had their optimal ranges, for instance, graphite powers of 141.2 pm obtained
best oxidation degree after 3 hours’ oxidation. Moreover, the forming order of the oxygen-containing groups in
the oxidation process was hydroxyl, epoxide and carboxyl.

Keywords: graphite oxide; oxidation degree; XRD; infrared spectrum



