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[bookmark: _Ref523815635]SI 1:	PXRD patterns of Eu3+–doped TbPO4 and the solid solution series Gd1–xLuxPO4 (x = 0.3, 0.5, 0.7, 1) after synthesis.
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SI 2:	Comparison of emission spectra of Eu3+–doped CaSO4 anhydrite, λex = 245nm (replot from (Junot et al., 2014)) and Eu3+–doped TbPO4 in the anhydrite–like structure.
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SI 3:	Emission spectra of Eu3+‒doped TbPO4 after one year of aging, excited at 17268 cm–1.
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SI 4:	Emission spectra of Eu3+ doped Gd0.7Lu0.3PO4 (λex = 17265 cm–1, delay = 10 μs or 2.5 ms) compared with a) Eu3+ incorporation in an anhydrite–like phase and b) Eu3+ incorporation in monazite (black traces) and xenotime (green traces) phase. The red box indicates Eu3+‒emission signals that cannot be ascribed to any of the LnPO4 phases.

[image: ]
[bookmark: _Ref514060670]SI 5:	Lifetimes of Eu3+–doped TbPO4 after synthesis (gray) and after one year of aging (black).
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SI 6:	Lifetimes of different Gd,Lu–solid solutions in a) Region I and b) Region II (right) after one year aging.
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SI 7:	Lifetimes of Eu3+‒doped LuPO4 single crystals direct after the synthesis (gray) and after 9 months of aging (black).
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SI 8:	Comparison of excitation spectra of LuPO4 powder and single crystal samples measured directly after synthesis. The single crystal data are taken from (Xiao et al., 2018).
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