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Fig.S1 XRD patterns of the precursor prepared at various pH values pH = 7, 9, 10, 13 (a) NH3•H2O as the pH regulator; (b) using NaOH as the pH regulator.

Fig.S2 XRD patterns of the ultimate product prepared at various pH values pH = 7, 9, 10, 13 (a) NH3•H2O as the pH regulator; (b) using NaOH as the pH 
regulator.
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Table.S1 (a) Refinement structure parameters and reliability factors and (b) atom site parameters.

Fig.S3 SEM images of precursor while using NH4F as fluorine source and diluted NH3•H2O as pH regulator (a1) pH=7, (a2) pH=9, (a3) pH=10, (a4) pH=13; while 
using NH4F as fluorine source and diluted NaOH as pH regulator (b1) pH=7, (b2) pH=9, (b3) pH=10, (b4) pH=13; while using NaF as fluorine source and diluted 
NH3•H2O as pH regulator (c1) pH=7, (c2) pH=9, (c3) pH=10, (c4) pH=13.



Fig.S4 PL spectra under UV (a) emission of Gd(OH)2.14F0.86: x% Eu3+ (1 ≤x ≤25); (b) excitation of Gd(OH)2.14F0.86 and (c) emission of 
Gd(OH)2.14F0.86: x% Tb3+ (1 ≤x ≤8). 

Fig.S5 CL spectra from (a) Gd(OH)2.14F0.86: Eu3+ (20%) and (b) Gd(OH)2.14F0.86: Tb3+ (5%) measured at 10 kV and various filament 
currents.


