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Abstract — In this work, the characteristics of expanded graphite (EG) are investigated for the possibility of useful applica-
tion as oil-adsorbent of EG. The graphite intercalated compounds (GICs) are prepared by the wet process that leads to an inter-
calation of intercalant into natural graphites. The graphite intercalate is subjected to the heat treatment in furnace between
600°C and 900°C under oxidizing atmosphere for about 1 min. The expansion volume, volatile content, and interlayer dis-
tance of EG on different heating temperatures are measured by mass cylinder and X-ray diffraction (XRD). N-dodecane is used
for oil adsorption, and morphology of EG before and after oil adsorption is observed by SEM. As a result, the expansion vol-
ume and volatile content of EG are increased with increasing the treatment temperature. The oil adsorption capacity is found to
be 16-35 g of n-dodecane per the 1 g EG studied. It is then concluded that the wet process of EG is a useful technique for a new

adsorbent of oil.
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Fig. 1. A mechanism showing the formation of EG from N-GP;
(@) N-GP, (b) GIC, (c) EG.
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Fig. 2. Effect of heating temperature on expansion volume.
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Fig. 3. Contents of volatile intercalated in GICs.
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Fig. 4. X-ray diffraction patterns of GICs and EG.
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Table. 1 Interlayer distances measured from X-ray diffraction
N-GP GIC-1 EG-1 GIC-2 EG-2

Interlayer distance (A) 14.22 1487 2292 754  26.88

ol 213 N-GR2] Z7toll AgAIZE A Elo] dAds<de] A%/ A8t Y
")=72] Aot okeizl Ao® ke, 5k N-GP(14.22 A3 GIC-1
(14.87 Ap] 7121 9] AJol& Kol N-GR] Z3tol 34 07 HSQ,
FAE ARIER Fle g dekEnt, T2 1 GIC-19] 9A7] & EG-1
o] 289] 26 F-+2] ¥|=17} thA] N-GPR] 54 3=} o] shargh|
I BEOR olFd A& B F e, ol GAEel gJgt =
23] ARIAZF E&Eo] thA] N-GRR] 54 332 Yeh)= Ziow
AlEEH, GIC-1} EG-1(22.92 AY) S7HA]9) Xjoli= a2-0jlx] A
29 GIC-1°] AZ o= o}l cFo] HSQ, 9] el olsto] x|
o] F7AE7) Holx o w s}, 18] GIC-28F EG-2] XRD
el AbghA| = A Zaks ARSSE - He] N-GPeF A9] Hlsgt
XRD &L AT 209] 55 F20] 1 72] 7Awr} ekelzl Aow
Hol Abxje]el dxj]of o3t PS> 10 F vkt =3 GIC-2
9] AT N-GP Y} 2R 2k(7.53 A)S Helom, A 23|
BFE EG-2] T8 EG-T} 1] =2 34(26.88 Ays vERYS)
t}, o= N-GRR} Mikslane] Aba A} 719 3lek2] Aslol] <&l &
A} P27 B3 Ho] GIC-2= N-GPEU} 9 A8 S vehlis A
07 AFEY, o]8j3 EAJ 07 Q13 EG-2= AA|glol| 2]t o)

STERAPIT RS
_ 2

 FA Loy} EG-1Ht} =2 S8 E Uehlis Zlow ddd

d

3-4. WHEO| HEYS

A 2ol 2% GICsek Aol o3 EGY) El P25 vy 9 #
Zsl7) §15e] FARIAIAR S o183l Fig. 52} o] HE3I)

SEM ¥ A3}, GIC-1 S Ve, Aol st 4% &
EG-1 7|53/S UeRiH, oFst A3E 7= 3919 cFo] WY
o] ¥Zo] QE zig-zag -2 ‘worm-like’ HEIE HATH2). o] 3k
HAFe Z7hl ARIAIZE AIE GIC-19] & Wzl o8] dofut
=R o= fddr), 18y EG-2= EG-T 22 zig-zag %2 ‘worm-
like'FEN7}F obd S7b F27F EdEo) 3R P2 e RS
B 59093, GIC-2] AlFA] N-GPY| a0t A Es 5
QF a4 e BAS eI Ak 9xfel N-GRE) 313ty
Azto] oJate] 4 Fxh AR Aol 93t Ao ® et H,0,
N-GPll A3) 5] B3t N-GP= AlslA717] $1ste] 2t A4S 7h
Ak GRS WESH EallEe| o, Akl 5942 H,S0,-GICs
£ 5] Skl HSO; 9 s WESsit, olef st A2l sfeht
S ofell 2l 2ol ZHFATH20].

H,0, - H,0+0 @)

24nCHMHSO+ %oa Cty, (HSO)(m-1) HZSO4+%H20 @)

SP7IM, ne W A4S Uehln me shsteren @4s ek
AL GICSE S $18l ThE AbsAlel SAK S L

A
T
A
T

2K

Fig. 5. SEM micrographs of EG particles; (a) GIC-1, (b) EG-1, (c) GIC-2, (d) EG-2.
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