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S1. Kinetic redox experiments
Fe(II)–U(VI) redox kinetics in the presence of 4.5 gL-1 MONT was studied in a closed reactor
at room temperature with 0.05M CaCl2 background electrolyte to minimize the exchange of
interlayer cation by Fe(II) (1). The pH and Eh of the suspension were monitored in the
suspension with a glass electrode and platinum electrode respectively both linked to a pH
meter (Metrohm 781 pH/Ion Meter). The clay stock suspension was added to 0.05 M CaCl2
ionic background solution and equilibrated overnight in a 350 ml glass reactor (with three
neck, two for pH and Eh electrodes insertion and one for stock solution/suspension addition)
wrapped with aluminium foil. Subsequently 0.7 mM Fe(II) solution was added and
equilibrated for 72 h either at pH 6.2, 7.5 or 8.5 before addition of U(VI). Preliminary results
(data not shown) on Fe(II) sorption do not show any difference between 3 days (in present
study) and one week (2) equilibration with MONT prior to U(VI) addition. At time zero an
aliquot of U(VI) stock solution was added to obtain an initial solution concentration of 0.04
mM and pH was readjusted. Given the reaction periods, a 10 ml sample of suspension was
filtered through a 0.22-µm membrane filter syringe and analyzed for total Fe (FeT) and total U
(UT) concentrations in the filtrates. After filtration, the wet pastes were mounted into Teflon
sample holders (SH01B) and sealed with Kapton tape for XAS measurements, immediately
shock-frozen and transported in a Dewar filled with liquid N2. At the beamline, samples were
transferred within 2 min from the Dewar to closed-cycle He cryostat and cooled to 15 K
within less than 20 min. At the XPS facility, the samples (as wet pastes) were transferred
within 1 min from the Dewar to the vacuum chamber. The control sample (without Fe)
containing clay and U(VI) was prepared at pH 5.9 in 50 ml vials by batch method (Table 1).
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FIGURE S2.U4f XPS spectra of samples UF1 (A) and UF3 (B) recorded from kinetic
experiment of U(VI) sorption onto MONT in presence of Fe(II) at initial pH 7.5.
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FIGURE S3. TEM micrographs of sample UF3 at different magnifications showing no
formation/precipitation of mixed valence solids U3O8/β-U3O7/U4O9.
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FIGURE S4. TEM micrographs of sample U3 at different magnifications showing no
uranium bearing solid phase formation.
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