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back to the ground state, X-ray absorption edges forstanclard .... _' "-'-" "/;'_',,.... 1..... _....
compounds (CeCI3.7H20 and CeO 2) were measured in /-,
transmission geometry by taking the logarithm of the ratio of : ....... / "'--_-
the incident to the transmitted x-ray intensity (Iog(IJI)). .,,

Specimens of Alloy 1100 (commercially pure aluminum), _ _"_ _--'_

2024 (Cu-containing), 2090 (Li-containing) and 7075 (Zn- ._ b ceo2_L___....J f"'i'._--_...__.____.___
containing) 5cre x 2.5cm x 0.5cre were lapped byan automatic _ c 11oo _j'/ ,.-,.
lapping machine to a 0.03_,m finish. Before treatment, the z d zoe4 _.-.-( _. ""-_-_..________

° -----__-samples were lightly polished with lpm diamond paste and _ "-rirsed with deionized water.

The specimens shown in Fig.1 were immersed in 4mM _n___.__07_____. ..... "_...__t.1__ 3

CeCI3 for 7 days. 1100 shows predominantly 3-valent cerium ": __._ ]alloys show a stronger higher energy peak associated with × . L.,_,,, J .... I ....

Ii significant 4-valent cerium (c.f. CeO2). The potentials for thealloys in the aerated Ce(III) chloride solutions were ali in the -ao -20 -10 o to a0 3o
range -600 mV to .700 mv(SCE) except for the' 2024 which was ESERGV(eV) RELATIVE TOCe /.,3EDGE (5723 eV',

slightly higher. The potential for the Cu was in the vicinity of- Fig.l Cerium L3 x-ray absorption edges of powdered samples200 mV whereas that for Zn was below -1200 inV. The film measured in transmission: (a) CeCI3.7H20, (b) CeO 2. Films

formed on copper contains 3-valent cerium whereas the film on formed on aluminum alloys by immersion in 4mM CeCI3

i Zn contains 4-valent cerium. This suggests that the metallic measured in fluorescence geometry: (c) 1100, (d) 2024, (e)

substrates exert no direct galvanic effect on the Ce(III)/Ce(IV) 2090, (f) 7075, (g) pure Cu, (h) pure Zn. The data are
couple, rather it is other effects such as the extent of pH normalized to give the same peak height.

increase at local cathodes and codeposition with dissolved _. ...... _' ' ='-1.... q ....... _ .... J_-_

valentC°rr°si°nceproductSto+4, which contribte to the conversion of the+3 ,,2" f_.

Subsequent exposure to NaCl converts ali the cerium to " t/'N"_._..,.S_the 4-valent state. The weaker signal and higher noise level _ -_
indicates that much of the :erium has been lost from the films.

• _. a polished k ._.._._._

Fig.2 indicates the effect of different surface treatments z -'--"

on cerium incorporation in the oxide film on Alloy 1100. The o zed..// %
freshly polished and air oxidized surfaces give a mixture of 3- _ b air oxtdi..____._ //'_,.._./ ......\and 4-valent cerium (the air-oxidized surface was held in an o
oven at lO0_C for 1 hour). The etched and steam-aged (held _ c etched

over boiling deionized water for 12 hours) surfaces give _ ___., j
predominantly 4.valent cerium. _-; d s!_a_

1 ..,a

Conclusion -30 -z0 - t0 o to 2o 30

The alloy and the surface preparation have a strong ENERGY(eV) RELATIVETOCe t,3 EDGE(5723 eV}
effect on the incorporation of cerium ions in the oxide film on Fig.2 Cerium L3 x-ray absorption edges measured for films on
aluminum alloys, aluminum Alloy 1100 after immersion in 4mM CeCi 3 for 7 days

following different pre.treatments: (a) freshly polished, (b) air-

..... ......,,........
I laUr.--A _ a laa. - " " "="-- oxidized, (c) tz.:,,_:u, tu) ._,,..... -us,-u.
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I DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United Stales Government nor any agency thereof, nor any of their

: employees, makes any warranty, express or implied, or assumes any legal liability or responsi-

i! bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or

process disclosed, or represents that ils use would not infringe privately owned rights. Refer-

enee herein to any specific cop_ercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom..
mendation, or favoring by the United States Government or any agency thereof. The views

and opinions of authors expres_l herein do not necessarily state or reflect those of the

United States Government or any agency thereof.
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Cerium ions are under investigation as possible replacements for t._xicchromates.

The use of cerium ions as corrosion inhibitors for aluminum alloys is investigated using

XANES (x-ray absorption near edge structure). On immersion in a dilute solution of cerium

ions, cerium is incorporated into the oxide films on aluminum alloys in either the 3- or 4-
i

valent state depending upon the alloy and on the surface preparation.
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