Electronic Supplementary Material (ESI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2016

Systematic XAS study on the reduction and uptake of Tc by
magnetite and mackinawite

Ezgi YALCINTAS!, Andreas C. SCHEINOST?>3*, Xavier GAONA!, Marcus ALTMAIER!

Hnstitute for Nuclear Waste Disposal, Karlsruhe Institute of Technology (Germany)
Ynstitute of Resource Ecology, Helmholtz-Zentrum Dresden-Rossendorf (Germany)

3The Rossendorf Beamline at ESRF, Grenoble (France)

* Corresponding author: ezgi.yalcintas@kit.edu, scheinost@esrf.fr



Supplementary Information

Table S1. Description of the experimental conditions for the synthesis of the Fe minerals studied in this

work.
Fe minerals Recipe [Fe],  Farticle Reference
size
) 60 mL of 6 M NH,OH + 50 mL of
Magnetite )
(Fe:0,) Fe(II)/Fe(III) solution with 0.5M ~10 nm Jolivet et al. (1992) !
€3V
[Fe(I1)]=0.4 M and [Fe(I1)]=0.8 M
100 mL of 0.6 M Fe(II) solution
Mackinawite
(FeS) ((NH4),Fe(SOy), -6H,0)+100mL  0.3M 2to 10 nm Rickard et al. (2006) 2
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Figure S1. XRD patterns of magnetite and mackinawite phases synthesized in the present work. Small
circles indicate peak positions and relative intensities reported for the corresponding reference materials

(JCPDS PDF files 19-0629 3 and 15-0037 4).
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Figure S2. SEM pictures of magnetite (a) and mackinawite (b) solid phases equilibrated with a Tc-

containing solution for 6 weeks.
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Figure S3. Tc-K edge EXAFS fits of the two ITFA-derived Tc species in the magnetite system.
Shown is the experimental Fourier Transform magnitude (red) and imaginary part (black) as well as

their respective fits (blue).
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Figure S4. Tc-K edge EXAFS fits of the two ITFA-derived Tc species in the mackinawite system.
Shown is the experimental Fourier Transform magnitude (red) and imaginary part (black) as well as

their respective fits (blue).
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