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Abstract  
 

 The objective of this research is to prepare colored glass using low melting temperature as well as to 

study the physical and optical properties such as density, molar volume, refractive index and absorbance of 

the prepared glass samples. The glass was prepared according to the ratio of 60P2O5 : 15B2O3 : 15CaO : 10SrO  
and melted at 600 °C for 3 hours, then poured the glass into the mold. The glass was then poured into a 

mold and anneal in an electric furnace at 300 °C for 3 hr. Density, refractive index and optical absorption of 

the prepared glass samples were analyzed. The colored glass was then prepared by adding Er2O3 coloring 

agent with concentrations ranging from 0.0, 0.5, 1.0, 1.5, 2.0 and 2.5  to replace the amount of 

P2O5. It was found that the glass samples without Er2O3 added yielded clear, colorless glass. After adding 

Er2O3, the glass was light pink and the color became darker pink as the concentration of Er2O3 increased. The 

density and refractive index tended to increase as the concentration of Er2O3 increased. On the other hand, 

the molar volume tends to decrease as the concentration of Er2O3 increases. From the absorbance analysis in 

the wavelength range 300 – 1,100 , 9 peaks of total absorbance were found, namely 380, 407, 425, 

450, 490, 520, 650, 800 and 970 . Conforms to the color values in the CIE L*a*b* system. 
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  1.5442 ± 0.0001  1.5757 ± 0.0001 

  

y = 0.053x + 2.3711
R² = 0.9981

2.40

2.45

2.50

2.55

2.60

2.65

2.70

0.0 0.5 1.0 1.5 2.0 2.5

D
en

si
ty

 (g
/c

m

Concentration of Er O (mol%)

y = -0.9553x + 47.147
R² = 0.9961

44.4

44.9

45.4

45.9

46.4

46.9

47.4

0.0 0.5 1.0 1.5 2.0 2.5

M
ol

ar
 v

ol
um

e 
(c

m
/m

ol
)

Concentration of  Er O (mol%)

299



       7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Er2O3 
 4  (R2)  0.9775 

 

 
 

 4  Er2O3 
 

 300 – 1,100   

Er2O3  0.0, 0.5, 1.0, 1.5, 2.0  2.5   9   380, 

407, 425, 450, 490, 520, 650, 800  970   (4I15/2) 
 4G11/2, (

2G4F2H)9/2, 
4F3/2, 

4F5/2, 
4F7/2, 

2H11/2, 
4F9/2, 

4I9/2  4I11/2   800 

 970      
    Er2O3  
 5 

 

y = 0.006x + 1.5407
R² = 0.9775

1.544
1.548
1.552
1.556
1.560
1.564
1.568
1.572
1.576

0.0 0.5 1.0 1.5 2.0 2.5

R
ef

ra
ct

iv
e 

In
de

x

Concentration of Er O (mol%)

300



7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 5  Er2O3  300–1,100  
 

4.  

  
      

   60P2O5 : 15B2O3 : 15CaO : 10SrO  600 

  3    300   3 
    

 Er2O3  0.0, 0.5, 1.0, 1.5, 2.0  2.5   
P2O5  Er2O3   Er2O3  

 Er2O3  
 Er2O3   Er2O3  

 300 – 1,100   9  
 380, 407, 425, 450, 490, 520, 650, 800  970   

 

5.  
    

301



       7 – 8  กรกฎาคม  2565 

วิจัยสร้าง Innovation and Technology เพื่อรองรับสังคมไทยสูย่คุ Digital World 

 
การประชุมวิชาการระดับชาติ ครัง้ที่ 14 มหาวิทยาลัยราชภัฏนครปฐม 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.  

  
 2565  
 2565 

 

7.   
[1] http://www.ops3.moc.go.th/infor/MenuComTH/stru1_export/export_topn_re/report.asp] 

[2] [https://www.siamturakij.com/news/10787- ”  
 ] 

[3] El-Desoky M.M. (2005). Characterization and transport properties of V2O5–Fe2O3–TeO2 glasses. Journal 

of Non-Crystalline Solids, Vol 351, pp. 3139–3146. 

[4] Krishna Kumari G., Muntaz Begum Sk., Rama Krishna Ch., Sathish D.V., Murthy P.N., Rao P.S., Ravikumar 

R.V.S.S.N. (2012). Physical and optical properties of Co2+, Ni2+ doped 20ZnO + xLi2O + (30 - x)K2O + 

50B2O3 (5  x  25) glasses: Observation of mixed alkali effect. Materials Research Bulletin, Vol 47, 

pp. 2646–2654. 

[5] B Sudhaker Reddy and S Buddhudu. (2007). Spectral analysis of Cu2+ and Mn2+ ions doped 

borofluorophosphate glasses. Bull. Mater. Sci, Vol 30(5), pp. 481–486. 

[6] S. Cetinkaya Colak and E. Aral. (2011). Optical and thermal properties of P2O5–Na2O–CaO–Al2O3: CoO 

glasses doped with transition metals. Journal of Alloys and Compounds, Vol 509, pp. 4935–4939. 

[7] Padlyak B. and et al. (2006). Spectroscopy of Mn-Doped Glasses of CaO-Ga2O3-GeO2 system. Ukrainian 

Journal of Physical Optics, 7(1), 21.  

[8] V. Volpi and et al. (2016). Optical and structural properties of Mn2+ doped PbGeO3–SbPO4 glasses and 

glass–ceramics. Journal of Non-Crystalline Solids, 431, 135–139. 

[9] BAHMAN MIRHADI, BEHZAD MEHDIKHANI. (2011). Effect of manganese oxide on redox iron in sodium 

silicate glasses. JOURNAL OF OPTOELECTRONICS AND ADVANCED MATERIALS, 13(10), 1309 – 1312. 

[10] G. Ravi Kumar and et al. (2018). Role of Mn2+ ions on optical and luminescent properties of LiF–

Sb2O3–ZnO–B2O3–SiO2 glasses. Optik - International Journal for Light and Electron Optics, 170, 156–165. 

[11] G. Murali Krishna and et al. (2007). Characterization and physical properties of Li2O–CaF2–P2O5 glass 

ceramics with Cr2O3 as a nucleating agent - Physical properties. Journal of Solid-State Chemistry, 180, 

2747–2755. 

302




