
Vol. 2, No. 1 March 2001 pp. 55-60

Oil Adsorption of Exfoliated Graphite Prepared by Direct Reaction
between SO3 Gas and Graphite

Beom Jae Lee and Young Bae KwonH

Research Planning Corps of Env. Machinery, Korea Institute of Machinery & Materials, 171 Changdong, Yusong, Taejon 305-343, Korea
He-mail: ybkwon@kimm.re.kr

(Received March 14, 2001; accepted April 28, 2001)

Abstract

Graphite intercalation compounds (GIC) were prepared by direct reaction of SO3 gas with flake graphite. The interca-
lated SO3 molecules were ejected by rapid heating to 950oC under an oxidizing atmosphere for about 1 minute, result-
ing in surprisingly high expansion in the direction of c-axis. The characteristics of the micro-structure and pore size
distribution were examined with a SEM and mercury intrusion porosimetry. The XRD analysis and spectroscopic anal-
ysis were used for the identification of the graphite and surface chemistry state. The pore size distribution of the exfoli-
ated graphite (EG) was a range of 1~170 µm. The higher expanding temperature the higher expanded volume, so oil
sorption capacities were 58.8 g of bunker-C oil and 34.7 g of diesel oil per 1 g of the the EG. The sorption equilibrium
was achieved very rapidly within several minutes. As the treatment temperature increases, bulk density decreases. 
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Fig. 1. The intercalation process of SO3 into flake graphite.
Fig. 2. The preparation of exfoliated  graphite by drying pro-
cess.
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Fig. 3. Bulk density and maximum adsorption of exfoliated
graphite in different intercalation times (950oC, 1 min.).

Fig. 4. Expanded volume and density of exfoliated graphite heat
treated at various temperatures for 1 min.
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Fig. 5. Cumulative Intrusion of exfoliated graphite.

Fig. 6. XRD patterns of graphite (a) and exfoliated graphite (b).
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Fig. 7. SEM micrographs of graphites (a) and exfoliated graphites (b), (c), (d).

Fig. 8. Maximum sorption capacities of various oils for the
exfoliated graphite. (B-A: Bunker-A, LRFO: Light Residue Fuel
Oil = B-B, MFO100: Marine Fuel Oil 100, B-C: Bunker-C). Fig. 9. TGA thermogram of the exfoliated graphite adsorbed

heavy oil.
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Fig. 10. SEM micrographs of exfoliated eraphite (a) and oil-
adsorbed EG after heat treatment at 400oC (b).


