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Abstract: Modified solid state synthesis had been used to synthesize Zn4B6O13:Eu3+ phosphor. 

Compared to other methods, modified solid-state synthesis has several advantages.. Zn4B6O13:Eu3+ 

phosphor’s’ photoluminescence properties have been investigated.. The PL excitation spectra shows 

sharp peak at 393nm due to transition of 4f→5d. The shoulder peak of the PL emission spectra is 

observed at 614nm due to the 5Do→ 7F2 (red) transition of  Eu3+ ion while the other peak is observed at 

593nm due to the 5Do→ 7F1 (orange). All of the properties of the developed Zn4B6O13:Eu3+phosphor 

indicate that it could be beneficial in the lamp industry and solid state lighting. 

 

Keywords: Phosphor, PL 

 

REFERENCES 

[1]. Y. Zheng, Y. Qu, Y. TianCHARACTER et al., “Effect of Eu3+-doped on the luminescence properties of zinc 

borate nanoparticles,” Colloids and Surfaces A: Physicochemical and Engineering Aspects, vol. 349, no. 1–3, 

pp. 19–22, 2009. 

[2]. HomNathLuitel, Rumi Chand, TakanoriWatari, "A Novel Orange-Red Emitting ZnB4O7:Eu3+ Phosphor with 

Urchin-Like Nanostructure", Advances in Condensed Matter Physics, vol. 2015, Article ID 797056, 9 pages, 

2015. https://doi.org/10.1155/2015/797056. 

[3]. Gundermann, Karl-Dietrich. "Luminescence". Encyclopedia Britannica, 25 Jan. 2011, https://www.britannica 

.com/science/luminescence. Accessed 7 July 2021. 

[4]. Wikipedia. (n.d.). Luminescence. Retrieved from Wikipedia: https://en.wikipedia.org/wiki/Luminescence. 

[5]. G. Bertrand-Chadeyron, R. Mahiou, M. El-Ghozzi, A. Arbus, D. Zambon, and J. C. Cousseins, 

“Luminescence of the orthoborate YBO3: Eu3+. Relationship with crystal structure,” Journal of Luminescence, 

vol. 72–74, pp. 564–566, 1997.  

[6]. [6] L. Lou, D. Boyer, G. Bertrand-Chadeyron, E. Bernstein, R. Mahiou, and J. Mugnier, “Sol-gel waveguide 

thin film of YBO3: preparation and characterization,” Optical Materials, vol. 15, no. 1, pp. 1–6, 2000.  

[7]. M. Ren, J. H. Lin, Y. Dong, L. Q. Yang, M. Z. Su, and L. P. You, “Structure and phase transition of 

GdBO3,” Chemistry of Materials, vol. 11, no. 6, pp. 1576–1580, 1999.  

[8]. R. C. Ropp, Luminescence and the Solid State, Elsevier, Amsterdam, The Netherlands, 2nd edition, 1991. 

[9]. H. Huppertz and G. Heymann, “Multianvil high-pressure/high-temperature preparation, crystal structure, and 

properties of the new oxoborate β-ZnB4O7,” Solid State Sciences, vol. 5, no. 2, pp. 281–289, 2003.  

[10]. Z.-W. Zhang, X.-Y. Sun, D.-D. Jia, S.-T. Song, J.-P. Zhang, and S.-F. Wang, “Tunable full color emission 

from single-phase LiSr3.99−xDy0.01(BO3)3:xEu3+ phosphors,” Ceramics International, vol. 39, no. 4, pp. 3965–

3970, 2013. 

[11]. Z. H. Li, J. H. Zeng, C. Chen, and Y. D. Li, “Hydrothermal synthesis and luminescent properties of 

YBO3:T
b3+ uniform ultrafine phosphor,” Journal of Crystal Growth, vol. 286, no. 2, pp. 487–493, 2006.View 

at:  

[12]. S. Shionoys and W. M. Yen, Phosphor Handbook, CRC Press, New York, NY, USA, 2nd edition, 1998. 

[13]. C.-H. Kim, I.-E. Kwon, C.-H. Park et al., “Phosphors for plasma display panels,” Journal of Alloys and 

Compounds, vol. 311, no. 1, pp. 33–39, 2000. 



IJARSCT   ISSN (Online) 2581-9429 

     

 

          International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

 

 Volume 12, Issue 4, December 2021 

 

Copyright to IJARSCT       DOI: 10.48175/IJARSCT-2407                  404 

 www.ijarsct.co.in  

     Impact Factor: 5.731 

[14]. X. Zhang, H. Lang, and H. J. Seo, “On the luminescence of Ce3+, Eu3+, and Tb3+ in novel borate 

LiSr4(BO3)3,” Journal of Fluorescence, vol. 21, no. 3, pp. 1111–1115, 2011. 

[15]. Z. Yang, Y.-L. Wen, N. Sun et al., “Morphologies of GdBO3:E
u3+ one-dimensional nanomaterials,” Journal of 

Alloys and Compounds, vol. 489, no. 1, pp. L9–L12, 2011. 

[16]. G. Ju, Y. Hu, H. Wu et al., “A red-emitting heavy doped phosphor Li6Y(BO3)3:E
u3+ for white light-emitting 

diodes,” Optical Materials, vol. 33, no. 8, pp. 1297–1301, 2011. 

[17]. Z. Li, P. Wu, X. Jiang, Z. Zhang, and S. Xu, “The synthesis of rare earth borate glasses and their 

luminescence properties,” Journal of Luminescence, vol. 40-41, pp. 135–136, 1988.  

[18]. G. Blasse and B. C. Grabmaier, Luminescent Materials, Springer, Berlin, Germany, 1994. 

 


