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Fig. 1 XRD patterns of NG(a) and its oxided intermediates of
2h(b), 6h(c), 12h(d), and 24h(e), respectively
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Fig. 2 XRD patterns of EG(a) and its oxided intermediates of
2h(b), 6h(c), 12h(d), and 24h(e), respectively

KRABIE 20 K 26°4 5 K BRERNT § XTIV
FABA 002 AT5E (B 1), ATRRGBRER
SRNEA, SEE 4HERIMBEALGRN
g, B4k 2h Z /5, AR8K 002 fT A I M
BRAEFmB, RAERTARRELED. 20
R 10°k A H BRES A ST T R T840 A 81 001
g, EALEE % 24h B RBH RN AL
ARG, RNtE T aBERASYHNTFE,
X —45R 5 Nakajima F A P LB R, i

BT 8 ibA BMERIREES A REEALS YN
EREEH#—HEATHN LR, Y RiBHEAR
FIEEREALAR 001 SN BEMNFTERRAE, 3+
5F8AE YEUBFEURTRFRXINE LR,
MEAAREZKEAR, HERERZE 0. 6nm ~
1. 1nm ZJE)AES] U9, Hily, SKBRFERSBEH
B A2 001 BN EARARMEZERRHE (£
X G —8a3T IHEAT T RBIAR) B 1 d BN
HibA 5 001 Tt ie—F mEXFERERKNSE
R, H—HEZEFHRE DR B,

ATk A 2B XRD il (B 2) #2605 24°~
26° BB AT SHIE, IR 13°MHE B T I8 /Y
A BME, FRERE S ALK, Tgka B
REERMHEAT B BHNFE—ERFENEL, A
WIMFERSBNABESHR, B g sy —
Ml Rk A BMHIE, KRAEMEHIKN/EE
HBRAROBHANE TR, A EkaBRE—Fr A SR
BEAESY, Kt E R EREN AR Bt
A Rk A B XRD SR, 7E 20 H 13°AHEHBT
BN EHE (210G B A 001 fTHeE), BLAREE
kBT ELTFELENELARE, MEREMLR
BB HEAT, 26 4 24° ~ 26°H 1T 5 W B9 5% B A BT I8
5, EERNAR; MR, E4a B0kl
M, #Eik24h 5, ELTREEXRIELGEBNNYH
i,

EATE L FE 2 WA LR, KRA2BH
1k 2h IF I ST kG B R L8 XRD %
BERE—EEWOELY, mESTRREGEBE/HL
12h M=) 50 Rk A B E4L 2h =Y. KRG 2
4k 24h WY S5AI KA BE 1L 6h =YK
XRD R PHEEF —EMHELZL, HH-HHNE
ASBFE—ENHCZL. ZRBAXREGBMA
EOBNAFRXHET: TEKABAI—FHEE
BlEie&y, Hilk, 7ZEs8 AR MERT, ATk a
B EEHITAREENEAIE, #HERE
AR, IHEREETERRGCBEAIBTER
AREEMLFYHIE, PAMAEBRR TN E
WRE, A TH&ELAERENNE X S5RA
AEgkaBHYRER—BH, LRIFHBBTHFE
ERBpZ A,

ABEASES, ARET5RETE AL 05,
ARG cBAFMAFRKK, HXHNBEMEK



http://www.cqvip.com

- 1368 -

X o ¥ ¥ R

D000 http://iwww.cqvip.com|

#£193%

AREFEFREZomgEY, Bk, MEARENA
Wi, EibA BTSN B EWRER, X—3R
£E 1 il 2 AR, RARGEEL™Y
PEAABHTHEM BRI, HEBRMAETAR
R ENEAT SRR ER ", THEREER
MEMA=ZEEABMHNEMNEARR, RTH
WEREAR, B TEMHAEZTKENAR ), A
H—EHRESKEAFRNEILABRERERHE
W, ACIHBEHEREARGT HENEALOEEMN
FI&MH T #4177 AFEB R A T RALEE, BRBIEES A
B. C(FHRatia] 43K 6h. 12h F1 72h), H-RHAH#S
FrEiR (TGA) X XRD HiARX HE /KB K #HTT
TRAE, H XRD R MASIT SR NERE 3 fak
1 PEEH,
#1 ARTHRHEHEALERE TGA 1 XRD &R
Table 1 TGA and XRD Results of Graphite Oxides Dried
for Different Time

interlayer weight loss
spacing/nm at 120C /%

6 7.9 1.1 21
B 12 8.5 1.0 18
72 11.0 0.8 s
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Fig. 3 XRD patterns of graphite oxides dried in vacuum for 6h
(A), 12h (B) and 72h {C), respectively
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Fig. 4 0O/C ratio versus oxidation time
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Fig. 5 Cls curve-fitting of products of expandable graphite
oxidized for 0, 2, 6, 12, 24h from top to bottom,

respectively
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Table 2 C1s Curve-fitting of Oxide Products of Expandable

Graphite

contents o~B- E- * | graphite ¢ C-0 c=0 C(0)0
O.T -° 284.3 286.4  287.9  289.2

74.02 13.85 5.81 1.73

68. 47 17.58 8. 85 2.99

63.02 21.35 9.61 3.43

12 57.83 23.15 11.46 4.97

24 51.88 25.11 13.13 5.51

*B. E.: Binding Energy, eV.

**0.T.: Oxidation Time, hours.
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XRD/XPS Study on Oxidation of Graphite

HAN Zhi-Dong WANG Jian-Qi*
( National Laboratory of Flame Retardant Materials, School of Material Science & Engineering,
Beijing Institute of Technology, Beijing 100081)

A comparative study on the formation process of graphite oxide (GO) prepared both from natural graphite (NG)
and expandable graphite (EG) was accomplished by XRD and XPS techniques. It reveals that expandable graphite,
a graphitic intercalated compound (GIC), can have easy access to an interlayer oxidation leading to higher extent of
oxidation within shortened time interval. An XPS study on GO surface shows a complicate chemistry. Much more
involved is the dominated graphitic carbon accumulated on the surface accompanied with a variety of oxy-

gen-containing functional groups along with oxidation. The bonding state in the surface is mostly in control of the
single bond linkage, C-O.

Keywords: graphite oxide XRD XPS expandable graphite natural graphite
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