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(57)  Metallic substrate treatment methods and arti-
cles comprising a phosphonate functionalized layer are
provided. The method comprises contacting a metallic
substrate comprising at least one of aluminum and an
aluminum alloy with a fluid to form a phosphonate func-
tionalized layer on at least a region of the metallic sub-
strate. The fluid comprises at least one of a phosphonate
containing acid and a derivative thereof. At least one of
the phosphonate containing acid and the derivative
thereof comprises a pKa of a first acidic proton. The fluid
comprises a pH at least 0.5 pH value greater than the
pKa of the first acidic proton. The article comprises a
metallic substrate comprising aluminum or an aluminum
alloy and a phosphonate functionalized layer on at least
a region of the metallic substrate.
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