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Figure S1: The measured U, concentrations at each experimental temperature prior to
addition of H,0, for each bicarbonate concentration. The dissolved U concentration at 0.1 mM,
1 mM and 10 mM bicarbonate was relatively unaffected by temperature, whereas in 50 mM
bicarbonate the dissolved U concentration increased with temperature. As the UO, powder
was from the same sample in all tests, the amount of U(VI) is expected to be the same.
Therefore, the increasing value of U, with 0.1, 1 and 10 mM bicarbonate is logical due to
increased complexation of bicarbonate with U(VI), and temperature appears to have a small
effect on the complexation. The reason for the change in the temperature effect at 50 mM

bicarbonate is unclear, but it may be caused by a shift in the exothermic reaction below:
HCO3 + H,0 & H,CO;+ OH"

The increased temperature will shift the equilibrium to HCO;™ which will favour complexation
with U(VI) leading to a shift in the equilibrium between dissolved U and deposited U. This

effect may not be prominent at lower bicarbonate concentrations.
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Figure S2: Dissolved U concentrations during preparation and over the course of the
dissolution experiment times at 10 and 60 °C in 0.1 and 50 mM NaHCO; solution. The

background concentration of U was stable over the course of the reaction.



Equilibrium constants for the following reactions were calculated and implemented in the

0 0
thermodynamic calculations. Values for A,Su(To) and A Hp(T) were obtained from refl. For

0 0 0
equations marked with * A, S (To) was calculated from A,G(To) taken from ref? and A Hp(To)

0 0
taken from ref?. For H,0,, Arsm(TO) was calculated from Aer(TO) taken from ref® and

AH TQL(TO) taken from refl.

UO*; + H,0=U0,0H" + H*

UO*S + 2H,0 = UO,(0OH), (aq) + 2H*

UO*S + 3H,0 =2U0,(0H); + 3H* =

2U0% + 2H,0 = (U0,),(0H)*; + 2H*

3U0% + 5H,0 = (U0,);(0H)t + 5HY

3U0% + 7TH,0 = (U0,);(0H); + 7TH " =

U0 + CO%; = U0,(C0O,) (aq)

UO%S + 2C0% =2 U0,(C05)%

UO*S + 3C0% =U0,(C05)*;

2H,0 = H,0,+ 2H" + 2e~

UO*S + 2H,0 = B -U0,(0H), (s) + 2H™"

UO*S + 3H,0 = U0,(0H),H,0 (s) + 2H ™"

UO%S + CO*; = U0,C05 (s)

UO*S + 0.25H,0 + 1.5e” = U0, ,c (s) + 0.5H "
U0 + 0.33H,0 +133e™ 2 U0, 4, (s) +0.66H *
U0 + 0.66H,0 + 0.66e~ = U0, (s) +1.33H ™"

UO*S + 2e~ = U0, (s)



Plots of In[H,0,] vs time for the decomposition of H,0, in UO,/bicarbonate suspensions to
determine the pseudo-first order rate constant for H,0, decomposition, pH vs reaction time,

and the calculated activation energies, E,, for oxidative and catalytic H,0, decomposition.
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Figure S3: Determination of the pseudo-first order rate constant for H,0, decomposition in

UO,/bicarbonate suspensions.
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Figure S4: The pH of solution during the dissolution experiments.
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Figure S5: The ORP vs SHE of solution during the dissolution experiments.
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Figure S6: The dissolution yield (U-U%° / H,0,%° — H,0,%) vs time for the dissolution

experiments.
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