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Table 1 Corrosion electrochemical data of the treated electrodes

without and with DMF washing in 0. 17 mol/L NaCl solution

time for treating Ecore:/mV Lo /pA ¢ cm™? Rp/kQ » cm?

0 -354. 4 16. 6 1.31

30min -325.9 12. 6 1.72

1h -347.6 10. 2 2.13
3h -305.4 7.42 2.92
30min * -361.4 15.0 1. 45
1h = -337.3 14. 4 1.51
3h * -340.6 9.69 2.24
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Fig. 1 SEM morphologies of (TPP)H, vapor treated iron samples
(a) 30 min; (b)1 h; (¢)3 h; (d)3 h + ultrasonically washing with DMF

50 nm
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Fig. 2 STM micro-morphologies of (TPP)H; vapor treated iron samples. (a) 30 min; (b) 3 h
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Table 2 Binding Energies of several porphyrins

EH Nis 4661 % 399.5 eV, and (TPP)H, treated iron samples (eV)

Wi BA LA B A R §E % DMF % 2 Samples N1s 01s - Fe2paz
S SHEEMYEER S P (TPP)Fe® (ClO,) 398. 6 — 712.3
NEFHAEFRERR, B (TPP)Fe* (CD) 398. 6 ~ *
(TPP)H, B4 5 &K H Fe,0, (OEP)Fe® (C1) 398. 4 — 711.6
REBURB S FRRET — (TPP)H, 399. 0 - -
EREMEEH. BE4E 3L 30min 398.8 530. 0 711.0
EREBERMAES LBEIM N1s 1h 398.8 529. 9 711.0
ZEHE(399.3eVIELERIEH 3h 399. 3 530. 1 711.2
BHH, RALKLERETR 30min ¥ 399. 4 530.0 710.9
H 1% L (TPP)H, HLEH B 1h * 399.5 529.9 710.9
LRKIBERS. 3h * 399. 5 530. 0 710.9
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5 REZEH Fe,O: LR T 0N, M N1s 54 8EN YREMK. KT, (TPPYH, HRLAL
B P 7EF DMF 3k, RE ERBAH N1s ZSENEEAE, H5) 399.5 eV(FE 2).
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Fig. 3 Diagrammatic sketch of the combination of
(TPP)Fe" with the iron oxide layer of Fe sam-
ple
N nitrogen atom; O oxygen atom; -+ hydrogen

bond; — covalent bond
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FORMATION AND STRUCTURE OF VAPOR DEPOSITED
(TPP)H, FILM ON IRON

YAN Chuanwei, LI Ying, SONG Guangling, CAO Chu'nan, LIN Haichao
(State Key Laboratory for Corrosion and Protection Institute of Corrosion and Protection of Metals,
The Chinese Academy of Sciences, Shenyang 110015)

GUO Liping, LIN Xianggin
(Laboratory of Electroanalytical Chemistry, Changchun Institute of Applied Chemistry,

The Chinese Academy of Sciences, Changchun 130022)

ABSTRACT Vapor deposited (TPP)H, film on iron was investigated by means of XPS,
SEM, STM and potentiodynamic measurement. It was found that a well-distributed deposit-
ed film as base layer was formed at initial stage, then growth of the film on the base layer in
particle form. The film is composed of a physically adsorbed outer—léyer and chemically
bonded inner-layer of {TPP)H,. The outer layer can be easily removed by DMF solvent.
However, Iron porphyrin could not be found on the treated sample surfaces. A model about
the structure and composition of the (TPP)H, deposited film is put forward.
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