
Accepted Manuscript

Title: Investigation of red-emitting Bi4Si3O12:Eu3+ phosphor
under the deep UV irradiation as a novel material for white
light and color tunable emission

Authors: Jin Young Park, Sung Jun Park, Hyun Kyoung Yang

PII: S0030-4026(18)30408-X
DOI: https://doi.org/10.1016/j.ijleo.2018.03.070
Reference: IJLEO 60659

To appear in:

Received date: 12-2-2018
Accepted date: 19-3-2018

Please cite this article as: Park JY, Park SJ, Yang HK, Investigation of red-emitting
Bi4Si3O12:Eu3+ phosphor under the deep UV irradiation as a novel material for white
light and color tunable emission, Optik - International Journal for Light and Electron
Optics (2010), https://doi.org/10.1016/j.ijleo.2018.03.070

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.ijleo.2018.03.070
https://doi.org/10.1016/j.ijleo.2018.03.070


Investigation of red-emitting Bi4Si3O12:Eu3+ phosphor under the deep UV 

irradiation as a novel material for white light and color tunable emission 

 

Jin Young Park, Sung Jun Park and Hyun Kyoung Yang*  

Department of LED convergence Engineering, Pukyong National University, Busan, 48547, 

Republic of Korea. 

 

* Electronic mail: hkyang@pknu.ac.kr 

 

 

Abstract 

Bi4Si3O12:Eu3+ phosphors are synthesized by a solvothermal reaction method. The 

structural properties are investigated using the X-ray diffraction patterns, which confirmed the 

cubic phase with a space group I-43d. The optical properties are studied by the measurement 

of diffused reflectance, excitation and emission spectra. The photoluminescence (PL) 

excitation spectra of Bi4Si3O12:Eu3+ phosphor exhibits a broad band between 220 and 350 nm 

with two peaks occurring around 271 and 297 nm corresponding to the host absorption and 

charge transfer bands, respectively, and several sharp peaks due to the f-f transitions of Eu3+ 

ions in the wavelength over 350 nm. The PL spectra exhibit blue emission due to the 1S0→
3P1 

transition of Bi3+ and red emission due to the 5D0→
7F2 transition of Eu3+. With increase of Eu3+ 

concentration, blue emission decreased and red emission increased. At the concentration of 3 

mol% Eu3+, Bi4Si3O12:Eu3+ phosphors show white emission with the CIE chromaticity 

coordinates (x= 0.345, y= 0.327). These results suggest that the Bi4Si3O12:Eu3+ phosphors are 
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