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Section S1: Powder X-ray Diffraction and Analysis

XRD data collected against samples of Rb2K2[(UO2)6O4(OH)6]·(IO3)2, metaschoepite, 

compreignacite and β-UO2(OH)2 were analysed using profile matching in the program 

Fullprof.1 A starting model using the lattice parameters determined from either SC-XRD 

measurements given previously or from reference cif files2 were used and refined with the zero 

point, peak shape (pseudo-Voigt function) and instrument parameters against the collected 

data. The refinement profiles are given in Supplementary Information Figure S2 where it can 

be observed all samples are single phase. Supplementary Information Table S3 provides the 

refined lattice parameters and compares them against the SC-XRD solution value for 

Rb2K2[(UO2)6O4(OH)6]·(IO3)2 and against metaschoepite, compreignacite and β-UO2(OH)2 

references.
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Supplementary Information Table S1. Refined lattice parameters for Rb2K2[(UO2)6O4(OH)6]·(IO3)2, metaschoepite, compreignacite and β-

UO2(OH)2 derived from XRD measurements compared against reference values.

Phase Chemical Formula Study Structure Space 

group

a (Å) b (Å) c (Å) α (o) β (o) γ (o) wRp

Rb2K2[(UO2)6O4(OH)6]

·(IO3)2

Rb2K2[(UO2)6O4(OH

)6]·(IO3)2

Present Trigonal P31m 7.2069(17) 7.2069(17) 7.510(3) 90 90 120 4.75%

Compreignacite K2[(UO2)6O4(OH)6]·

7H2O

Present Orthorhombic Pnnm 14.8759(5)   7.1738(4) 12.2249(8) 90 90 90 8.96%

“ “ Burns et al.3 Orthorhombic Pnnm 14.8591(7) 7.1747(3) 12.1871(5) 90 90 90 -

Metaschoepite [(UO2)8O2(OH)12]·1

2H2O

Present Orthorhombic Pbcn 14.271(6) 16.808(7) 14.902(6) 90 90 90 18.65%

“ “ Weller et al.4 Orthorhombic Pbcn 14.050(2) 16.709(2) 14.7291(2) 90 90 90 -

β-UO2(OH)2 β-UO2(OH)2 Present Orthorhombic Pbca 5.6443(2) 6.2884(2) 9.9366(4) 90 90 90 1.32 %

“ “ Taylor & Hurst5 Orthorhombic Pbca 5.6438(1) 6.2871(1) 9.9372(2) 90 90 90 -
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Supplementary Information Figure S1. XRD and profile matching analysis profiles using 

FullProf for (top to bottom) Rb2K2[(UO2)6O4(OH)6]·(IO3)2, compreignacite, metaschoepite 

and β-UO2(OH)2. Note the low angle humps present in ) Rb2K2[(UO2)6O4(OH)6]·(IO3)2, 

compreignacite, metaschoepite are related to the dome enclosure used for sample 

measurement due to the radioactive content.
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Section S2: Scanning Electron Microscopy

Supplementary Information Figure S2a. SEM micrograph for 

Rb2K2[(UO2)6O4(OH)6]·(IO3)2 crystal specimen.

Supplementary Information Table S3a. Normalised (to U content) EDS result for 
Rb2K2[(UO2)6O4(OH)6]·(IO3)2 crystal specimen. 

Element U I K Rb

Total 1 0.30 0.35 0.44
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Supplementary Information Figure S2b. SEM micrograph for 

Rb2K2[(UO2)6O4(OH)6]·(IO3)2 crystal specimen.

Supplementary Information Table S3b. Normalised (to U content) EDS result for 
Rb2K2[(UO2)6O4(OH)6]·(IO3)2 crystal specimen. 

Element U I K Rb

Total 1 0.25 0.38 0.24
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Supplementary Information Figure S2c. SEM micrograph for 

Rb2K2[(UO2)6O4(OH)6]·(IO3)2 crystal specimen.

Supplementary Information Table S3c. Normalised (to U content) EDS result for 
Rb2K2[(UO2)6O4(OH)6]·(IO3)2 crystal specimen. 

Element U I K Rb

Total 1 0.28 0.33 0.26
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