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Fig. SI EXAFS oscillations k’y(k) of AZC and PZC solutions, AZC crystal, ZOC crystal and theoretical spectra
corresponding to structural models of [Zr(CO5)4]*” and [Zr(CO;3)e]* .
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Fig. S2 EXAFS oscillations &*y(k) (solid lines) obtained by inverse-FT of FT spectra shown in Fig. 1 in the  range of

104-227 pm and fitting curves (dashed lines) for calculations of Zr-O coordination parameters in Table S1.
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Fig. S3 EXAFS oscillations &*y(k) (solid lines) obtained by inverse-FT of FT spectra shown in Fig. 1 in the  range of
273-384 pm and fitting curves (dashed lines) derived by multi-shell fitting of Zr-Zr coordination and/or multiple
scattering paths caused by bidentate carbonate ligand coordinated to zirconium for calculation of their parameters in
Table S2.
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13C NMR (Water, 600 MHz)

External standard: CD3CN
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Fig. S4

C NMR spectrum of ammonium zirconium carbonate solution in which [Zr] = 0.1 M, [ammonium] = 0.6 M and

[carbonate] = 0.6 M (sample 6).
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Fig. S5 '*C NMR spectrum of ammonium zirconium carbonate solution in which [Zr] = 0.1 M, [ammonium] = 1.0 M and

[carbonate] = 1.0 M (sample 10).
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Fig. S6 '*C NMR spectrum of ammonium zirconium carbonate solution in which [Zr] = 0.1 M, [ammonium] = 1.6 M and

[carbonate] = 1.6 M (sample 14).
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