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Synthesis and Luminescence Properties of Sr,—,_,ALSiO, : x%Sm*", y%
Li* Phosphors

WANG Qing-ling, Dilare Halimulati, SHEN Yu-ling, HE Jiu-yang, Aierken Sidike”
Key Laboratory of Mineral Luminescent Material and Microstructure of Xinjiang, Xinjiang Normal University, Urumgqi
830054, China

Abstract At present, aluminosilicates have attracted extensive attention because of their stable chemical properties and easy
availability of raw materials, which have become an effective substrate for luminescent materials. Among them, barium alumino-
silicate (Sr, Al; SiO;) belongs to the tetragonal system and has a stable crystal structure. As a commonly used activator, Sm®"
has characteristic peaks distributed in the band of 300~750 nm. Some characteristic excitation peaks are located in the near-ul-
traviolet region and have strong absorption in the near-ultraviolet region. Therefore, using Sr, Al,SiO; as a matrix and Sm®*" as
an activator, a red phosphor meeting the LED requirements can be prepared. In this work, a series of Sr,—,, A,SiO; * %
Sm**, y%Li" phosphors were synthesized by high temperature solid phase method. The crystal structure, luminescence proper-
ties and internal quantum efficiency of the sample were characterized and measured by X-ray diffraction (XRD), photolumines-
cence spectroscopy (PL), and absolute quantum efficiency measurement system, and the XRD of the sample was refined and the
color purity was calculated. The results show that the synthesized samples are all single-phase Sr; Al,SiO;, and do not cause
phase transformation after doping with Sm*" and charge compensator Li". Relative to the other cations Sm*" (r=1.079 A
Li* (r=0.920 A) and the radius of Sr** (+=1.260 A) are the closest, so the two ions are more easily substituted for the Sr*"
grid. The two ionic radius is smaller than Sr*" to reduce the crystal structure parameters a, b, ¢ and v of the sample. The best
excitation peak of the sample is at 403 nm, which shows a blue shift of 3 nm compared to the excitation peak of Ca; Y, (Si; O,),
: Sm®" , indicating that the sample has strong absorption under near-ultraviolet light. That is beneficial for applications in the
field of lighting. Under the excitation of 403 nm near-ultraviolet light, it can be seen that the emission peak of Sm*" ions is loca-
ted at 564 nm ('G;;,—° Hs,,) and 601 nm (*G;,;—° H;/,) in the range of 500~750 nm. ), 648 nm (*Gs,,—° Hy,) and 713 nm
(*Gs,,—>"H\1,2), of which the intensity of the 601 nm emission peak is the largest, which makes the sample appear strong orange
red color. The emission peaks are cleaved at 607 and 618 nm because the interaction of the crystal fields causes energy level split-
ting. The intensity of the emission spectrum of the single-doped Sm’" increases first and then decreases with the increase of the
concentration, and reaches the strongest when the doping concentration is 2%. Using the energy transfer critical distance formu-
la proposed by Blasse, the critical distance Re &19. 734 A is calculated, which indicates that the concentration quenching is
caused by the multi-level interaction between Sm®" ions. According to the Dexter theory, the multipole interaction function §==6
is calculated, indicating that the concentration quenching mechanism of Sr, ., Al SiO; : % Sm*" is an electric dipole-electric di-
pole (d-d) interaction. In order to further increase the luminescence intensity, the charge compensator Li™ is doped to balance
the internal charge of the crystal. The experimental results show that the optimum doping concentration of Li™ is 2%, and the
luminescence intensity is increased by 2 times compared with the absence of charge compensator, and the internal quantum effi-
ciency is tested to be 43. 6% . Fluorescent pink coordinates are in the vicinity of (0. 60, 0.39), located in the orange-red region,
with a higher color purity (about 92.2%). The phosphor has potential applications in the red component of trichromatic white
LEDs.

Keywords Sr, Al SiO; : Sm*" ; Li" ; Charge compensator Li" ; Orange red phosphor
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