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Abstract : In this study, cerium nitrate was used as an alternative to chromate for the surface-treatment
of Al coated steel to improve the corrosion resistance. The surface of Al coated steel was characterized
by means of a X-ray photoelectron spectroscopy( XPS ). It was found that cerium on the surface of Al
coated steel had a mixture of oxidation states such as Ce(+4) and Ce(+3), and the relative concentration
of each state was 57 % and 43 %, respectively. The surface film consisting of these cerium compounds

played an important role for achieving the corrosion resistance of Al coated steel.
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Fig. 1. XPS survey spectrum of Al coated steel treated
with cerium nitrate.
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Fig. 2. Al 2p XPS spectrum of Al coated steel treated
with cerium nitrate.
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Fig. 3. Ce 3d XPS spectrum of Al coated steel treated
with cerium nitrate.

Kasten” 5% XPSE o]83lo] o} 7}HA] cerium 2
g2z FUEAISE Al Ty ¥WE AFEA=,
ol5 9] AT AT UMK 905 evel 885 eV FY
9} strong peak$} TIE0] 916 eV Ao A satellite peak
7b UEla o] AL Ce(+4) 4ts) Aejst #¥o] Sle
Aoz RuHTh oJAL B A7 Ade FAH
Aoz BUEY Ceol 43 FuE F o YA
2AFe}7) 913t curve fitting TE IS o) E3d Ce
3dsp peak® 5 7Hel component peakE TE3IHT: L
ANE Fig. 4o EASPEH, o] 1AM BE uist
o] 8864 eV HXd Yehe component peakE
Ce(+4) 248} Aejol] sigahe Aol 882.6 eV Xl

ojzg*

VERR= component peake Ce(+3) A3t Adlo) 3T
3he Aoltk. 22)x o] ¥ component peake] “FrhZ
vlge 2tz 57 % R 43 %9 Ao vt oY
3 ABTEE (+3) 243} Fehe) cerium SHEHES} 47
HEo] (+4) A ABEALE ¢ & U5 o
Ce(+4)343HEe EaAE ¥, ovendlA) 7tdsh= A4
o} A Ce(+3) #EHEol A3so] H4er FHH
o) § cerium HFEY o] Al=FZAE] HH
A Al oxides} tlo] BE mutog g3 =F7
Be] ¥ BA4L A FEE se A2 A7
gt} Cerium nitate2 A 2j§ Al=FF@s vlish7]
g5A, dutdez AFHHL e 22UE A
A= 270 s E XPSEA S AXSHEH Ed
& #Ale] iAol Ha le Cr o thgh namow scan
XPS A¥|EH S Fig. 5o A3t

Fig. 4. Curve fitting result for Ce 3d5/2 peak.
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Fig. 5. Cr 2p XPS spectrum of chromate-treated Al
coated steel.
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Fig. 6. Curve fitting result for Cr 2p3/2 peak
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