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Abstract; This paper reports that the preparation and photoluminescence studies of host Gd2SiO5:Ce (1.5 mol%) and Eu(X) 
where X = (0.2, 0.5, 1.0, 1.5 and 2.0 mol%) Powder samples were prepared by firing stoichiometric mixtures of raw material and 
Eu2O3 as activator at 1200 oC for 2 hours. The photoluminescence spectra were obtained by using a spectro fluorophoto meter 
with an 80-W Xe lamp and 0.25-m mono chromators. Slit widths were 0.05 mm for emission and 1.56 mm for excitation. The 
synthesized phosphor excitation spectrum monitoring at 400nm, 440nm and 615nm this gives series of sharp peaks, the strongest. 
The main emission spectrum observed at 254nm,275nm,314nm,347nm and 690nm excitation is gives the wavelength range from 
366 to 628 peaks with high intensities and some low intensities because of existence of Ce and Eu3+, so that the phosphors may 
be a better candidate for red component for white light generation in display and lamp. The excitation spectrum monitored at 
615 nm radiation has a broad band at about 254-300nm of with good intensity. 
Keywords: Photoluminescence, wavelength, phosphor, doping, host lattice. 

I. INTRODUCTION 
Recently various red phosphors materials have been actively investigated to improve their luminescent properties and to meet the 
development of different display and luminescence devices. Inorganic compounds doped with rare earth ions form an important 
class of phosphors as they possess a few interesting characteristics such as excellent chemical stability, high luminescence 
efficiency, and flexible emission colors with different activators. As new red luminescent materials of host of Gd2SiO5: Ce (1.5%) 
and Eu3+ (X) where (X=0.2, 0.5, 1.0, 1.5 and 2.0 mol %) the rare-earth in Gd2SiO5:Ce(1.5%) blue and red phosphor is synthesized 
by standard solid state reaction method. The synthesized phosphor excitation spectrum monitoring at 400nm, 440nm and 615nm this 
gives series of sharp peaks, the strongest. The main emission spectrum observed at 254nm,275nm,314nm,347nm and 690nm 
excitation is gives the wavelength range from 366 to 628 peaks with high intensities and some low intensities because of existence 
of Ce and Eu3+, so that the phosphors may be a better candidate for red component for white light generation in display and lamp. 

II. EXPERIMENTAL 

The samples were prepared by solid state reaction method at high temperature. Gd2SiO5:Ce(1.5%) and Eu3+(X) where (X = 0.2, 
0.5,1.0,1.5 and 2.0 mol %) were initially prepared by mixing of stoichiometric amounts of  starting materials Gadolinium(III) oxide 
(Gd2O3 )  Silicon dioxide (SiO2 ) Cerium oxide (CeO2 ) and Europium oxide (Eu2O3 ) (A.R.) All the compounds was weighed, added 
in appropriate proportions synthesized in order to analyze the co-dopant nature i.e. the effect of concentration and its emission 
lines in the host phosphor. Europium oxide Eu2O3 is used as activator ion at different concentration (0.2, 0.5, 1.0, 1.5, and 2.0 
mol %) and grounded into a fine powder using agate mortar and pestle about an hour. The grounded phosphors were placed in an 
alumina crucible and heated in air atmosphere at 1200°C for 2 hours in a muffle furnace the phosphor  were characterized by the 
photoluminescence spectra were obtained by using a spectrofluorophotometer with an 80-W Xe lamp and 0.25-m mono chromators. 
Slit widths were 0.05 mm for emission and 1.56 mm for excitation. 
 

 
 
 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                                        ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887 

   Volume 5 Issue XI November 2017- Available at www.ijraset.com 
     

 
 

1736 ©IJRASET (UGC Approved Journal): All Rights are Reserved 
 

III. RESULTS AND DISCUSSIONS 
A. Photoluminescence Study 
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Fig.1 shows that Excitation of Gd2SiO5: Ce (1.5%) monitored at 400nm, 440nm and 615nm 

The fig.1 shows the host materials excitation spectrum of Gd2SiO5: Ce (1.5%) monitored at 400nm, 440nm and 615nm . the main 
emission peaks observed at 254nm, 275nm, 314nm, 347nm and 615nm. 

350 400 450 500 550 600 650
0

20

40

60

80

100

120

140

160

390

380

416

437

550 589
628

615

545

469

399

366

Emission spectrum of Gd2SiO5:Ce(1.5 mol%) at 254,275,314,314 and 615 

 

In
te

ns
ity

 (a
.u

)

Wavelength (nm)

 Emission Spectrum at 254nm Excitation
 Emission Spectrum at 275nm Excitation
 Emission Spectrum at 347nm Excitation
 Emission Spectrum at 314nm Excitation
 Emission Spectrum at 690nm Excitation

 
Fig.1 shows that Emission spectrum of Gd2SiO5: Ce (1.5%) at 254nm,275nm, 314nm,347nm and 690nm Excitations 

 
Fig.2.is shows that the emission spectrum Gd2SiO5: Ce (1.5%) at 254nm, 275nm, 314nm, 347nm and 690nm Excitations. At 
254nm the peaks are from 366nm to 628nm that is UV to red region. the same sample emissions peaks are 366nm,380nm, 
390nm,399nm, 416nm, 437nm, 459nm, 454nm, 550nm, 580nm, 615nm and 628nm.  
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 Fig.3. is Excitation spectrum of Gd2SiO5: Ce (1.5%) Eu (0.2, 0.5, 1.0, 1.5 and 2.0 mol %) monitored at 400nm, 
440nm and 615nm  

Fig.3 is the Gd2SiO5: Ce (1.5%) material is doped with Eu (0.2, 0.5, 1.0, 1.5 and 2.0 mol %) Eu is activated as activator the main 
emission peaks are as follows 254nm, 275nm, 314nm, 347nm, 395nm and 690nm.  
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 Fig.4. is Emission spectrum of  Gd2SiO5 : Ce (1.5%) and  Eu (0.2and 2.0 mol %) 

Fig4. the  emission spectrum of Gd2SiO5: Ce (1.5%) and the base with Eu (0.2 and 2.0 mol %) phosphor have only 254nm 
excitation the emission peaks are 366nm, 390nm, 468nm, 570nm, 595nm, 615nm, 628nm but here the 615nm with high intensity is 
of  Eu3  transition. 
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Peak 
Wavelength 

(nm) 

Intensities (a.u) under 254nm excitation of Gd2 SiO5: Ce (1.5%) Eu(x) 
  
Ce(1.5%) Ce(1.5%)Eu(0.2%) Ce(1.5%)Eu(2.0%) 

366 
399 
469 
545 
595 
615 
628 

111 
99 
82 
30 
28 
30 
25 

121 
20 
86 
34 
30 
34 
25 

25 
30 
25 
54 
77 
188 
89 

Table1.Emission spectrum wavelength and intensities of  Gd2SiO5 : Ce (1.5%) and  Eu (0.2and 2.0 mol %) 

The emission wavelength and intensities are tabulated in table1. Form this table at 615nm wavelength with high intensity it is in the 
red region. 
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Fig.5. Emission spectrum of  Gd2SiO5 : Ce (1.5%) and  Eu (0.2, 0.5, 1.0, 1.5 and 2.0 mol %)at 27nm excitation 

 
Fig.5 is the emission spectrum of Gd2SiO5: Ce (1.5%) and the base with Eu (0.2, 0.5, 1.0, 1.5 and 2.0 mol %) phosphor is excited 
with 275nm the wavelength ranges from 366 to 628 with different intensities. Here it is note that the starting wavelengths from 366 
to 570 with less intensity and from 575 to 628 with high intensities this is due existence of Eu3+ in the host material.  
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Peak 
Wavelength 

(nm) 

 
Intensities (a.u) under 275nm excitation of Gd2 SiO5: Ce (1.5%) Eu(x) 
 
Ce(1.5%) Ce(1.5%) 

Eu(0.2%) 
Ce(1.5%) 
Eu(0.5%) 

Ce(1.5%) 
Eu(1.0%) 

Ce(1.5%) 
Eu(1.5%) 

Ce(1.5%) 
Eu(2.0%) 

366 
380 
435 
470 
578 
585 
615 
628 

25 
141 
106 
30 
42 
42 
93 
36 

121 
70 
65 
86 
45 
40 
34 
30 

93 
72 
58 
66 
54 
70 
173 
68 

101 
75 
60 
67 
78 
128 
272 
131 

87 
58 
59 
66 
110 
161 
344 
173 

83 
80 
56 
68 
117 
202 
468 
205 

                   Table2.Emission spectrum wavelength and intensities of  Gd2SiO5 : Ce (1.5%) and  Eu (0.2, 0.5,1.0, 
1.5and 2.0 mol %) 

From the above table is the wavelength and intensities of emission peaks with different intensities of Gd2SiO5: Ce (1.5%) and the 
base with Eu (0.2 and 2.0 mol %) phosphor here 615nm with good intensity. With effect the emission peaks are like 366nm, 445nm, 
490nm, 512nm, 545nm, 585nm, 615nm and 628nm range of blue to red phosphor so these peaks showed that the phosphor exhibited 
strong emission peak with good intensity because of Eu3+ corresponding to 5D0 → 7F2 (613 nm) red emission and 
weak 5D0 → 7F1 (585 nm) orange emission. The excitation spectra monitored at 545 nm show broad band from 220 to 300 nm 
ascribed to O–Eu charge-transfer band centered at about 269 nm, and the other peaks in the range of 300–400 nm originated from f–
f transitions of Eu3+ ions. The major peak with good intensity of host in the Ce(1.5 mol%) and Eu(1.0 mol%) this samples are very 
much useful for red phosphors.  

A.  XRD: 
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Fig.6. Emission spectrum of  Gd2SiO5 : Ce (1.5%) and  Eu (0.2, 0.5, 1.0, 1.5 and 2.0 mol %)at 27nm 

excitation 

The above figure is xrd of the Gd2SiO5: Ce(1.5%) and Eu(1.5%) The calculated crystallite size for the highest intensity peak, using 
Scherer’s formula, d =K.λ/ β Cosθ, where ‘K’ is the Scherer’s constant (0.94), ‘λ’ the wavelength of the X-ray (1.5418 Å), ‘β’ the 
full-width at half maxima (FWHM) (0.282), ‘θ’ the Bragg angle of the highest peak is 30.98o, Cosθ = 0.857. The calculated 
crystallite size is around 29.25nm.  
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IV. CONCLUSIONS 
The pure Gd2SiO5 phosphor and co-dopants of Ce and Eu in Gd2SiO5 phosphor were synthesized via high temperature solid state 
reaction. The characteristic of the Gd2SiO5 phase was quenched when the Eu concentration increases. It is conclude that this may be 
useful for The emission spectrum of Eu3+ site shows maximum intensity at 615 nm and 628nm corresponding to 5D0→7F2 transition. 
From the XRD studies the co-dopants of Ce and Eu in Gd2SiO5 phosphor samples are in single phase. From the PL studies, it is 
concluded that the co-dopants phosphor under 254nm and 275nm excitation are very much use full to producing green and red light 
with good intensity for all practical display devices in particular compact fluorescent lamps.  
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