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Report:
a) XANES

XANES spectra will help us determining the oxidation state of Mn in Cazn0S. Figure 1 depicts the normalized XANES
spectra at the Mn K edge of the two investigated samples, together with some XANES spectra of reference materials.

This figure demonstrates the presence of Mn® in both samples.

b) Concentration of Mn

Although we cannot determine the concentration of the samples quantitatively, we can determine it qualitatively. The setup was
not changed, i.e. the distance between the fluorescence detector and the sample was the same, for the different samples. As such
we can compare the signals of both and look at the difference in x-ray absorption coefficient. Figure 2 shows the spectra of the
two samples after a merge of 4 spectra. As can be seen from this Figure, the signal in CaZn0S (Ang) is twice the signal in CaZn0S
(Jonas), showing that the concentration of Mn in CaZzn0S (Ang) is twice the concentration in CaznQS (Jonas).
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Figure I' Narmalized XANES spectra at the Mn K edge.
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Figure 2: X-ray absorption spectra as measured (for each sample 4 spectra were merged).
) EXAFS

To start the EXAFS analysis both the substitution at the Ca site and the Zn site were evaluated (see Figure 3), this figure
clearly shows that the tetrahedral Zn site coincides with the measured spectrum.

Subsequently the spectrum was analysed using the Zn site model as a starting point. We were able to decide that Mn
ions in CaZn0S will occupy the Zn sites in the lattice.

These results were published as:



“Charge transfer induced energy storage in CaZn0S:Mn - insight from experimental and computational spectroscopy”,
Jonas J. Joos, Kurt Lejaeghere, Katleen Korthout, Ang Feng, Dirk Poelman and Philippe F. Smet, Phys. Chem. Chem. Phys,,

2017,19, 9075.
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Figure 3: Comparison of the measured spectrum (solid line), with the theoretical spectra of the Ca site (dashed lines) and the Zn site

(dots).
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Figure 4: Result of the fitting of the experimental spectrum where the Mn ions occupy the Zn sites in the lattice. The parameters of the fit

are listed below

Parameter | 01 | 013 [ s [ 512 | cal | ca12 | 012

amp 0.534(25)

AEO 4.23(36)

AR 010106) | -002218) | 0.0730(51) | 0107(27) | 0.0093(76) | 0.096(1) -0.1589(92)
02 0.0013(18) 0.00278(75) 0.00057(73) 0.0079(12)
Reff 1900 421 2372 4443 3.401 3768 3757

N 1 6 3 3 3 3 6




