
 Due to the rapid development of industrialization, extreme weathers happened constantly, the lack of useful light greatly endangers 

crop yield. Besides, people are increasingly looking for the high quality of plants. Based on these problem, LEDs and optical convertible 

films are being proposed as a means of promoting plant growth due to their environmentally friendly nature and low energy consumption . 

In this work, NaGdMgTeO6:Sm3+ were successfully synthesis. Its structure and  optical properties were investigated. Finally, Sm3+-

doped NaGdMgTeO6 phosphors were used for the fabrication of red LED, w-LED and optical converting films for the first time.
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A series of NaGdMgTeO6:x mol%Sm3+ samples (x = 0.5, 1, 2, 5, 10, 15, 20, 30) were synthesized via a solid-state reaction,The 

obtained  powder was collected for further measurement.

Na2CO3 + (1-x)Gd2O3 + x Sm2O3 + 2TeO2 + 0.4Mg5(OH)2(CO3)4·5H2O
1050 ℃×10h

 2NaGd(1-x) SmxMgTeO6

Fig.12 The Color rendering index 
comparison between fabricated and 
commercial w-LEDs. 
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Fig.11 The obtained argricultural film 
under sun light and UV-light..
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Fig. 2 The rietveld refinement 
o f  t h e  r e p r e s e n t a t i v e 
NaGdMgTeO6 phosphor.

Fig. 3 Crystal structure of NaGdMgTeO6 and 
the octahedra of NaO6 or GdO6. 

F i g .  4  E m i s s i o n  s p e c t r u m  o f 
NaGdMgTeO6:1 mol%Sm3+ (λem = 
648 nm). 

Fig.9 The electroluminescent spectrum of the 
fabricated red LED overlaps with the 
absorption of the phytochrome Pr. 


