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The material presented here supplements the electronic structure calculations
described in the main paper. All calculations were performed at the B3LYP/6-
311+g(2d,p) level of theory using the Gaussian 03 suite of programs.'

Figures S1 — S4 illustrate the geometries of significant stationary points on the
potential energy surfaces of the reactions studied experimentally. These stationary
points are illustrated in Figures 11b and 12 (main text), and Figures S5 and S6.

Figures S5 and S6 are potential energy surfaces for the reactions CaCO; + O and
CaO, + H, respectively.



Figure S1. Species involved in the reactions CaCOj; + O (Figure S5) and CaCO; + H
(Figure 12b). TS = transition state. Colour code: yellow = Ca; red = O; grey = C;
white = H.
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Figure S2. Species involved in the reactions CaO + H, (Figure S6), CaOH + H
(Figure 11b) and Ca(OH);, + H.
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Figure S3. Species involved in the reaction CaO; + H (Figure 13a)
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Figure S4. Species involved in the reaction CaOs + H (Figure 12a).
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Figure SS. Potential energy surface (triplet spin multiplicity) for CaCO; + O
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Figure S6. Potential energy surface (doublet spin multiplicity) for CaO, + H
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