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Experimental information

+ Small binding energy shifts of some compounds compared to zinc metal.
o Chemical state differentiation with can be difficult with XPS only.
o Collect principal Zn LMM peak as well as Zn2p.
= Bigger chemical shifts observed for Zn LMM compared to Zn2p.

Interpretation of XPS spectra
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Zn2p peak has significantly split spin-orbit components (A _ =23eV).
. Zn0 has an unusual O1s spectrum with two peaks possibl\(inda ng either Zn (OH),, ZnCO, or oxygen vacancies.
. Zinc shows only a small binding energy shift in the Zn2p, , region (1021eV-1023e, modal value).
o Peak width may broaden in the presence of more than one Zn species.
. Zn2p peaks often accompanied by Auger peak at Kinetic Energy=330eV.
o If zinc is buried (under carbon, for example), Zn Auger peak may be observed even if Zn2p is not (due to difference in electron kinetic energy).
T2 Experiment o Similarly, Zn3p (very high kinetic energy) may be observed even if Zn2p is not.
. Use X-ray induced Zn LMM Auger peaks, which have a larger shift with chemical state.

Experiment Root Object x o Use Wagner plot to help assign chemistry.
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o Chemical state differentiation with can be ditficult with XPS only.
o Collect principal Zn LMM peak as well as Zn2p.
= Bigger chemical shifts observed for Zn LMM compared to Zn2p.

Interpretation of XPS spectra
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Zn2p peak has significantly split spin-orbit components (4 _ =23eV).
. Zn0 has an unusual O1s spectrum with two peaks possibly inclicating either Zn (OH),, ZnCO, or oxygen vacancies.
. Zinc shows only a small binding energy shiftin the ZHZD?JZ region (1021eV-1023e, modal value).

o Peak width may broaden in the presence of more than one Zn species.
. Zn2p peaks often accompanied by Auger peak at Kinetic Energy~990eV.

o If zincis buried {under carbon, for example), Zn Auger peak may be observed even if Zn2p is not (due to difference in electron kinetic energy).

2= Experiment o Si rly, Zn3p (very high kinetic energy) may be observed even if Zn2p i .

. Use X-ray induced Zn LMM Auger peaks, which have a larger shift with chemical state.
o Use Wagner plot to help assign chemistry.
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Zn
o Chemical state differentiation with can be difficult with XPS only. A . .
Chemical state Binding energy Zn2p, , / eV

o Collect principal Zn LMM peak as well as Zn2p.
= Bigger chemical shifts observed for Zn LMM compared to Zn2p. Zn metal 1021.7
Zn0O 1021.3

Interpretation of XPS spectra

Zn2p peak has significantly split spin-orbit components (A, =23eV).

Zn0 has an unusual O1s spectrum with two peaks possibly indaicating either Zn (OH},, ZnCO, or oxygen vacancies
Zinc shows only a small binding energy shift in the Zn2p, , region (1021eV-1023e, modal value).

o Peak width may broaden in the presence of more than one Zn species.

. Zn2p peaks often accompanied by Auger peak at Kinetic Energy=990eV.
o If zincis buried (under carbon, for example), Zn Auger peak may be observed even if Zn2p is not (due to difference in electron kinetic energy).

o Similarly, Zn3p (very high kinetic energy) may be observed even if Zn2p is not.
Use X-ray induced Zn LMM Auger peaks, which have a larger shift with chemical state.

o Use Wagner plot to help assign chemistry.
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General comments

. There have been concerns about mobility of zinc in alloys and vapour pressure with concern about introducing zinc into a high vacuum environment.

o In practice this is not a major concern, if the sample is not heated in vacuum.
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Experimental information
¢In presence of a significant magnesium concentration, collect Ca2s as well as Ca2p region.

Intarnratatinn nf YDCQ cnartra
HNCI P Cuau Ui Ui Aro oplua

¢In presence of magnesium, check for Ca2s to prevent misinterpreting Mg KLL as Ca2p.
*There is only a small range of Ca 2p chemical shifts (<1eV) for typical compounds.
eLimited use in determining chemistry.
*Ca2p peak has clearly spaced spin-orbit components (A, . ..=3-5€V).
eSatellite loss features are sometimes observed in the Ca2p region.
eReasonably strong satellites are observed for CaCO,, for example, but only weak satellites for tribasic calcium phosphate.

Calp spectrum
from CaCOg Calpgy
{Caco;]
Cazpy
iC-ﬁCQ;J
Satellite |oss
features

LI A
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General comments

eSince calcium is a highly reactive metal, it is always present as a compound.

*CaCO, may degrade under prolonged X-ray exposure, giving CaO+CO,,.

*Calcium compounds such as calcium oxide or hydroxide may have reacted with atmospheric CO,, forming carbonates.
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