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1 FERBIMOM S (a) Li,Gdy(MoO,)7:2Sm3 (z = 0.01, 0.07, 0.13) B XRD K%, (b) Li,Gdy(MoO,); F fh A& 45+
Fig. 1. Phase analysis and structrue of samples: (a) XRD patterns of Li,Gdy(MoO,)7:2Sm*" (z = 0.01, 0.07, 0.13); (b) crystal struc-
ture of Li,Gd,(MoOy);.
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Fig. 2. Morphology analysis of Li,Gd,(M00Q,);:0.07Sm*": (a) SEM image; (b)—(g) distribution of elements and EDS energy spectrum.
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B 3 (a) LiyGd,(MoO,)7:0.07Sm35& ey XPS 43 (b)—(f) Li 1s, Gd 4d, Mo 3d, O 1s £ Sm 3d .09t
Fig. 3. (a) Full XPS spectrum of LiyGdy(MoOy,);:0.07Sm?** phosphor; (b)—(f) Li 1s, Gd 4d, Mo 3d, O 1s and Sm 3d core-level

spectra.
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Fig. 4. Fluorescence spectra of Li;Gd,(MoO,);:2zSm** (z = 0.01-0.13) samples: (a) Excitation spectra; (b) emission spectra.
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Fig. 5. (a) Emission spectra of Li,Gd,(MoO,);:2Sm*" (z = 0.01-0.13); (b) the relationship between emission intensity and Sm** dop-
ing concentration; (c) lg(I/z)-1g(z); (d) the relationship between the concentration of Sm*! and the emission integral intensity at

598 nm and 645 nm.
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Fig. 6. Fluorescence attenuation curves and luminescence mechanism: (a) Lifetime decay curves of Li,Gdy(MoO,);:zSm?*t (z =
0.01-0.13) at 645 nm (A, = 406 nm); (b) energy level transition diagram of Sm?*.
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Fig. 7. (a) Luminescence spectra of Li,Gd;(M0O,)7:0.07Sm?** phosphor at different temperatures; (b) the thermal behavior mapping

diagram of sample in the range of 298448 K; (c) the normalized luminescence intensity varies with temperature; (d) the relation-

ship between In[(Io/I) — 1] of phosphor and 10000/ T.
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Fig. 8. (a) Color coordinates of Li;Gdy(MoO,)7:zSm** (z = 0.01-0.13) excited at 406 nm; (b) the chromaticity coordinates z, y point

plot of LiyGdy(MoO,)7:2Sm** (z = 0.01-0.13).
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Fig. 9. (a) Internal quantum efficiency of LiyGd,(Mo0Q,)7:0.07Sm®" and enlarged profile; (b) the color coordinates, electrolumines-

cence spectrum and LED image of the fabricated w-LED.
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Structure and luminescence properties of Li,Gd,(Mo0QO,),:Sm?**+
orange-red phosphor for solid-state lighting”
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Abstract

White LEDs have the broad application prospect and market demand, while the red phosphor can greatly
affect the color temperature and color rendering index of the modulated white light. In this work, a series of
Li,Gdy ,Sm,(MoQO,); (z = 0.01-0.13) phosphors is prepared by the high-temperature solid phase method. The
successful doping of Sm?* into Li,Gdy(MoQOy); is confirmed by X-ray diffractometry (XRD) and does not lead to
any change in crystal structure. The samples are detected by scanning electron microscope (SEM) to have
irregular blocky structures with particle size less than 20 pm. The existence of Li, Gd, Mo, O and Sm elements
in the phosphor is confirmed by energy dispersive X-ray spectroscopy (EDS). The observation of X-ray
photoelectron spectroscopy (XPS) shows that the activators are successfully doped into materials. Under
406 nm excitation, the emission peaks of the samples are located at 563, 598, 645 and 706 nm respectively,
which are caused by the 4f-4f transition of Sm?®", and the strongest emission peak comes from ‘G, —Hg /)
transition. It is found that optimal concentration of Sm?* is 0.07. With the increase of Sm?* concentration, the
fluorescence lifetime decreases gradually. The temperature-dependent emission of phosphor is also studied. The
emission intensity at 473 K is still 79% of that at 298 K, indicating that the sample has excellent heat
resistance. The CIE chromaticity diagram shows the luminescence of the prepared phosphor is located in the
orange-red region and the color purity is high (99%). Moreover, a white LED is fabricated using the optical
doped phosphor, which has CIE coordinates of (0.3788, 0.3134) that are located in the circle of white light.
Research shows that the Li,Gd,;(MoO,)7:Sm?* phosphor is a promising orange-red phosphor for white LEDs.

Keywords: phosphors, luminescent property, LED, Sm3+
PACS: 42.70.—a, 78.55.-m, 33.50.Dq, 87.15.mq DOI: 10.7498/aps.73.20241017
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