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A surface derivatization technique was applied to the XPS analysis of inorganic carbons. Radio-
{requency (13.56 MHz) plasma with CFa gas has been used for the surface derivatization. Various
kinds of graphites and diamonds that had been analysed by XRD and EELS were studied. The
XP5 data were analyzed with regard to the difference of binding energy between Cio—Fu(dEr-c),
and the ratio of fuorine and carbon {F/C). Tt was found that diamond, graphite and amorphous-
carbon could be discriminated with 4Er ¢, and that crystallinity could be estimated with F/C.
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Table 1 Samples of various graphites and diamonds.

Sample

Material

Source of sample

G-1*

Natural graphite sheet
Density=1.1g/cm?®
Molding graphite
Density=1.7 g/em?

Union Carbide Co.

Nihon Carbon Co.

Tokai Carbon Co.

Synthesized

G-3* Glassy carbon
Density=1,5 g/em?
G-4% Vapor deposited graphite
Substrate : Si
D-1* Natural diamond
| Single crystal
D-2 Natural diamond

Powder, diameter <2 gm

Osaka Diamond Co.

Triefus Co.

Glass Chamber

Electrode
Sample
RF Power
Al Chamber
L
S
i
Pump CFi Gas

Fig. 1 Schematic diagram of the plasma

reactor,
Table 2 RF plasma treatment condition.
Power (W) 100
Time {min) 1
Pressure {Torr) 0.1
(107%: Base pressure)
Gas CFy

B o tc, TOMKOESE Table 2 1Caid,

2.3 & #

HE O S BB, Co Ka #iic k3 XEET
(XRD) #471E =70 8B ILF 57 74 FTROakEHcx
UTHET = v F— %t (EELS) SiF 4T 8-
7z, EELS &#rid, XPS #BicfARBL T 2 B 6%
A, ALEEE TV - B 10nA L,

XPS 4dTici, VG 1 ESCALAB MK I#fw
foo KPR Mg Ke %2R L, MENOEEREIN

10%Pa Td »72,

3. ¥ 3

3.1 H¥lo#EE

XRD SRR U EELS Siroiiis, £#h+h Pig.
2, Fig. 3 1R, BEELS @2 ~7 baigid, m—a*hl
Bt rinF—oRAE—y EF5 AT vt F—
o2 -7 RSN T O, a—n® ldick s Ao
Fen A~y DFEP L, AEBRESOEESDR
A8 s G X I U ofE R LI R,

Graphite(0n2) G
=140

(004}

Graphite(Q0z) G2
X110

(00XI0) (004)

Intensity (a.u)
)
&

Dramond (i1} D-2

1 L 1 L

20 40 80
Difiraction Angle 28 {deg)

Fig. 2 X-ray diffraction specira of graphite
and diamond samples.
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Pig. 3 EELS spectra of graphite and diamond
samples.
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Fig. 4 Dependence of F/C on plagma
treatment time,
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Fig. 5 XPS spectra of graphite and diamond
samples after plasma treatment.

O G
06 - O:6-2 <&
£ G-3
05 |- NG
YDA
Vob-z
04 [~
L
™
el v | A
Q2
s ®
(AR
O
Q ] | | |
400 401 402 403 404
AEF-C (eV)

Fig. 6 Plot of F/C vs. 4Er-c. Filled marks
indicate ion-irradiated samples.
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