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Supplementary Material
Geological environment
Kaolin samples were taken from the Caobar SA pit (Fig . 1S) in Poveda de la Sierra (Guadalajara, Central Spain). Kaolin is associated with the Utrillas Sandstone Formation (Albian-Cenomanian, Cretaceous), which consists mainly of arkose sandstone beds with carbonated cement, with some interbeds of muds, and conglomerates. These materials were deposited in fluvial and deltaic environments, with their catchment area originally located in Paleozoic felsic plutonic rocks.  Kaolin has a secondary origin, as it derives from the hydrolysis of feldspar grains.
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Fig. S1. Geological context of the Poveda de la Sierra pit
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Fig. S2. Utrillas Sandstone Formation outcrop at Poveda de la Sierra, with kaolin beds
The pit contains nine main kaolin levels with various iron contents. Because the proportion of iron must be <0.15% for commercial purposes, only four of the levels are exploited. In the others, the amount of iron is as much as >2.0%.
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Fig. S3. Chemical lixiviation experiment for high-iron kaolin in 20 mM oxalic acid over a period of 218 days, about half-way through the experiment
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