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EXPERIMENTAL METHODS

Reagents. Strontium nitride (Sr3N2, 99.5%) and europium nitride (EuN, 99.9%) 
were obtained from Materion. Aluminum nitride (AlN, 97%) was acquired from 
Tokuyama Corporation. Lithium nitride (Li3N, 99%) was supplied by Kojundo 
Chemical Laboratory.

Synthesis of SrLiAl3N4:Eu2+. Eu2+-doped SrLiAl3N4 red phosphor was synthesized 
through a solid-state reaction. Stoichiometric amounts of Sr3N2, Li3N, EuN, and AlN 
were carefully ground in a glove box (O2 < 1 ppm, H2O < 1 ppm). The well-mixed 
precursors were loaded into BN crucibles, which were subjected to hot isostatic 
pressing (HIP) and gas pressure sintering (GPS). The pressure was increased up to the 
set point by using a compressor. The furnace was heated to 1,000 °C under different 
pressure levels for 4 h. The furnace was cooled to room temperature, and the 
pressure was released to atmospheric pressure. Finally, the as-prepared samples 
were ground and kept in the glove box for characterization.

Characterization. The phase and purity of the as-prepared powder samples 
were examined by X-ray diffraction (XRD) analysis using a D2 PHASER diffractometer 
(Bruker) with CuKα radiation source (λ = 1.5418 Å). Fine structure data including 
lattice parameters and atom position were obtained by synchrotron X-ray diffraction 
analysis (λ = 0.774910 Å) of BL01C2 beamline with a Debye–Scherrer camera at the 
National Synchrotron Radiation Research Center (NSRRC), Taiwan. Rietveld 
refinement was conducted with Total Pattern Analysis Solutions (TOPAS) 4.2 
software. Photoluminescence properties were analyzed by a 150 W Xe lamp and a 
Hamamatsu R928 photomultiplier tube equipped with a FluoroMax-3 
spectrophotometer (HORIBA, Japan). Morphologies of the samples were examined 
by a scanning electron microscope (SEM, JSM-6700F). The ratio of Eu2+/Eu3+ was 
examined by Eu L3-edge of X-ray absorption near-edge structure spectroscopy in 
florescence mode at BL17 beamline in NSRRC, Taiwan. Internal quantum efficiency, 
absorption, and external quantum efficiency were determined using an absolute PL 
quantum yield spectrometer (QY C11347, Hamamatsu, Japan). The ratio of atomic 
composition was determined through ICP-AES analysis (Agilent 725-ES ICP-AES, USA).



Figure S1. Photoluminescence excitation spectra of SLA synthesized under different 
gas pressure levels.

Figure S2. SEM images of SLA synthesized at 0.3, 0.5, 0.7, 0.9, and 50 MPa.



Table S1. Rietveld refinement results of sample fabricated at 0.1 MPa.



Table S2. Rietveld refinement results of sample fabricated at 100 MPa.


