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Preparation and application of multinuclear rare earth ion doped

organic complex light conversion agents
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YANG Zhen', LU Xiangxiang' , JIJANG Xuchuan™?
(1. Institute for Smart Materials & Engineering, University of Jinan, Jinan 250022, China;

2. School of Materials Science and Engineering, University of Jinan, Jinan 250022, China)

Abstract: In order to accelerate the transition to new from old economic engines and build a strong modern agri-
cultural country, light conversion agricultural film has been regarded as one of the important research directions in
the field of "optical agriculture”. The light conversion agents must have good weather resistance and excellent light
conversion characteristics to fabricate the light conversion agricultural film. However, the existing light conversion
agents have the problems of single emission spectrum and narrow emission range, which leads to the poor match-
ing between the emission spectrum of light conversion agents and the absorption spectrum of plant photosynthesis,
and seriously restricts the development of light conversion agricultural film. In this paper, a kind of organic com-

plex (light conversion agents) doped with a variety of rare earth ions (Sm*, Eu*, and Y**) were synthesized by use
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salicylic acid and o-phenanthroline as ligands. The results show that the fluorescence spectra of this kind of light
conversion agents are significantly broadened by the incorporation of Sm**. A light conversion agricultural film with
the function of converting ultraviolet light to red light was prepared by mixing the synthesized light conversion
agent into ethylene-1-hexene copolymer (PO) film by blow molding. The composition and structure of the light con-
version agents were determined by FTIR and XPS. At the same time, the thermal stability and optical properties of
light conversion agents and light conversion agricultural film were characterized by TGA55 and steady state and
transient state fluorescence spectrometer (FLS920). The test results show that the synthesized light conversion
agents can absorb ultraviolet light (1=250-400 nm) and emits red light (1=610-660 nm). The spectral property is
highly matched with the absorption spectrum of plant photosynthesis in the red light region, and the light conver-
sion agricultural film prepared with this kind of light conversion agents still maintains good luminescence perform-
ance, which will be conducive to the popularization and application of light conversion agents in the field of agricul-
tural film. This study provides a practical method to broaden the fluorescence emission range of light conversion
agents and improve the matching with the absorption spectrum of plant photosynthesis in the red band. The light
conversion agents are successfully applied to the preparation of light conversion agricultural film, which achieve

the purpose of converting ultraviolet light into red light.
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Keywords: rare earth organic complexes; light conversion agents; light conversion agricultural film; optical-

properties; thermal stability
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Table1 Sample numbers of light conversion agents

Type of light conversion agent X/mmol Y/mmol Products
1 0.1 0.8 Eu,,Smy Y, (Hsal);Phen
2 0.2 0.7 Eu,,Sm, ;Y ;(Hsal);Phen
3 0.3 0.6 Eu, 3Smy Y, (Hsal);Phen
4 0.4 0.5 Eu,,Smy 5, (Hsal);Phen
5 0.5 0.4 Eu, ;Smy Y, ;(Hsal);Phen
6 0.6 0.3 Eu, ¢Smy 5Y, ;(Hsal);Phen
7 0.7 0.2 Eu, ,Sm,,Y, ;(Hsal);Phen
8 0.8 0.1 Eu,gSmy, Y, (Hsal);Phen
9 0.9 0.0 Eu, Y, (Hsal);Phen

10 0.0 0.9 Smy Y, ;(Hsal);Phen

Notes: X—Eu* millimolar quantity; Y—Sm®" millimolar quantity.
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Fig.1 FTIR spectra of light conversion agents and ligands: (a) FTIR spectra of light conversion agents 1-7; (b) FTIR spectra of light conversion agents 8-10,

ligands salicylic acid (Hsal) and o-phenanthroline (Phen)
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Fig.2 XPS spectra of Euy,Sm, Y, ;(Hsal);Phen: (a) Total spectrum; (b) Eu3d; (c) Y3d; (d) Sm3d; (e) N1s; (f) Ols
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Fig.3 Coordination structure Ln* (Eu*, Sm** and Y**) of light

conversion agents
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Fig.4 Normalized excitation spectra of light conversion agents: (a) Excitation spectra of light conversion agents 1-5; (b) Excitation spectra of light

conversion agents 6-10
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