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Rffects of high dose carbon implantation on the anodic dissolution behaviour of iron surface
layers have been studied by multi-sweep cyclic voltammetry (CVM) in an acetate buffer solution
of pH 5.0. Implantation of “C* was performed with doses of 2x10'7-1x 10" ions/em?® at an energy
of 100 keV, and at a nearly room temperature. XPS, XRD and laser Raman spectroscopy were
nsed to analyze the composition and structure, before and after CVM measurements. Fligh dose
carbon implantation was extremely effective in suppression of the ancdic dissolution of iron. The
carbon depth profile showed & gaussian-like shape even at the highest dose, as predicted by the
LSS theory, in which the carbon was combined with not only iren but also carbon itself. Adfter
CVM measurements, a glassy carbon film, including the graphite and disordered-graphite structures,
was found on the surface. From the results, it is concluded that iron carbides and the carbon film
formed by high dose carbon implantation and electrochemical treatment are effective in corrosion
protection of iron surface layers.
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Fig., 1 Schematic diagram of the cell construction and instrumentation
for multi-sweep cyclic voltammetry.
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Fig. 2 Atomic fractions of Fe {O), C () and
O (&) in iron surface lavers implanted with
various C*-doses measured by XPS, as a func-
tion of sputtering time. (a), (b) and (¢} show
the depth profiles of carbon having C-Fe (O},
C.C (@) and C-O {4&) bonds obtained from
resolution of Ci. spectra. (A) and (a) : 38X
10, (B) and (b} :5x10Y, (C) and {c):
110" jonsfom?
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Fig, 3 XRD patterns of iron surface lavers
implanted with various C*-doses. (a )} : 2x 107,
(bYy:3x10%, (e): 5x10Y, (d): 1x10"ions/
cm? @ a-Fe, O FelC, A 1 FeasC.

BRSGOSTE, RBETHREEES Y ARSHTS
Bo Ffn, IR ABO DI 3107 jons/em? FHsl
T LRERLORABRELN, RERF2BrHd+ 4
RFEED (C-C) 0EE&E, TTOHEARTHBY &
T B,

3.2 FAEOHIZ

Fig.3 wEZ850 XRD 22 — v 2Rt , (a), (b},
(c), (d}iX, ZR-E=NEAR 2x10Y, 3107, 5 107,
1x10% jonsfem® TH G, TATOEARLHENT, %
HFO a-Fe L OLOETE—2 (@) ichi, &< oEk
E—s BRGNS, AR 2310V lonsfem? DEEIT
Roh 5 B0aE s 2 -2 (O, BERD A0RESH
RSO FeC b OBEIFE Ic—Sd 5, T/, BHE
f FessC &S OFOET (&) @BlEZNE, 20
FezoC HpEh o0 ¥ — 7 HWEE, BAROEINICLE-
TER <IN, i Fell HEMNLOD Y — g BERELT
B

XRD FiTofRE, S~oREA4 ALY,
Fe:C & FeasC FREDRA Ui BILBERER S NS
TEishipd, T® FeC BRI FeasC o (ke
B, #ElEkicB T 230C BT ORE cAm s h 58
BEHETH B, Wk, XPSHETREN: C-C 4
EECHEY T D RENSCEE T A X — 2 12
BRI TEIE o,

3.3 BEEIENHE

331 FI 5V wrREVvESS A

Pig. 4 WHREA () B ROEEAREZENEE &
Licthd sl wazfg vre=rs Ak mRd, B(b),
(c), {dyb, ZNLNEAR 2107, 5107, 1x 1018
ionsfem® MBERITH 5, F7, Hho Ne REMERE

40~ (a} )

W
[=]

N
(=]
T

-
L=

=]

[
-
wo

CURRENT DENSITY /mA.cme?
>3

-k

—
0.5 1005 0 05 10

0.5 0
ELECTRODE POTENTIAL /Y vs, SCE

Fig. 4 Typical multi-sweep cyclic voltamma-
grams for pure iron and C* implanted irons
with various doses. (a): pure iron, (b): 2%
109, (e) : 5xI0Y, (d): 1x10' fons/om?
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