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Why Zinc and Cadmium?
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Zinc on Surfaces

Thickness of Various Zinc Galvanization!!
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Forms of Zinc on Surfaces

e Different forms of zinc
coatings

e Corrosion by-products
* Contaminants

e Zinc alloys

A similar story is true for Cadmium
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Speciation by XPS
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Speciation by XPS
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Speciation by XPS

Auger Parameter, a’

* Originally proposed by Dr. Charles

Wagner!ll and later modified

e Useful for chemical state analyses

* Avoids interference of surface charging
(i.e., same magnitude / opposite in direction)

sample Auger Parameter 4
Kinetic Energy / eV

Zn Metal 20139 + 0.2 15
ZnO 2010.2 + 0.2 13
Zn(OH), 20095 + 0.3 4
ZnF, 2008.4 + 1.1 3

ZnS 20116 = 0.3 4
Zn;s(COs)2(OH)s 2009.7 + 0.1 2

“¥ SURFACESCIENCEWESTERN |

[1] Wagner, C.D., Anal. Chem. 44 (6) 1972, 967.



Project Motivation

* Issues of reproducibility, consistency, and completeness in the literature

» Only good data for Zn metal and Zn oxide

Goal: To provide accurate, reproducible, and comprehensive reference
data to aid in the speciation of zinc compounds and minerals.
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Standard Samples — Zn 2p,;,
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Standard Samples — Zn LMM

* Larger amount of information available from this signal!

Wider energy range than 2p,, Characteristic shape = Deconvolution
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Wagner Plot

e Consider the zinc
Wagner plot

 Each data point
represents average
over three triplicate
measurements.
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Mixed Species Systems

e Establishing method of curve fitting

* Consider the Zn L;M M, signal for

>

Metallic Zinc

e Series of individual peaks used to
reproduce the L;M, sM, s envelope

Constraints are key!
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Curve Fitting Procedures

* Consider the L;M, sM, ; signal for a series of Zn species 1
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 Development of the necessary information to replicate LMM peak shapes

"% SURFACESCIENCEWESTERN | @ 12



Company experiencing cohesive failure between
coating layers due to excess oxide growth

Modify conditioning stages to minimize oxide
growth before paint and coating stages.

Consider the surface of hot dipped galvanized steel:
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