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2+ Zn MgAl O :Eu (x=0.01-0.4) nano phosphors were prepared successfully, using the combustion route by employing 1-x 10 17 x

urea as a fuel. The structural, micro-structural, thermal, optical and luminescent properties were measured on the samples. The 
2nano-phosphors were found to be of surface area (~13.92 m /g) and insulators of band gap (~5.24eV). The thermo luminescence 

properties of phosphor under ultraviolet irradiation were investigated Thermo-luminescence glow curve recorded under 20 
2+ minute dose of UV (254 nm) radiation ofZn MgAl O :Eu phosphor,and it was observed that TL intensity is maximum for 1-x 10 17 x

2+ Zn MgAl O :Eu phosphor sample. Again TL glow curve was recorded of the Zn MgAl O :Eu  phosphor fordifferent 0.99 10 17 0.01 0.99 10 17 0.01

exposure time of UV (254nm) irradiation, it was observed that TL intensity is maximum forUV dose of20 minute. The activation 
energy was calculated by Chen's empirical method.TL response is approximately linear up to ~15 minute UV irradiation time so 
this compound can be used as a TL dosimeter for low dose UV irradiation. The TL emission spectra of the Zn MgAl O :Eu  0.99 10 17 0.01

2+ 6 1 7phosphor showed the characteristic Eu  emission peaks ~450nm (blue) originating from the transitions 4f 5d →4f . CIE color 
coordinate of the prepared phosphor was found suitable as blue light emitting phosphor with CIE value of (X= 0.16, Y= 0.09). 

Keywords: Urea fuel combustion, Zn MgAl O :Eu nano Phosphor, Structural and Thermal properties, Thermo-0.99 10 17 0.01 

luminescence, Kinetic parameter, Activation energy.                              

The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et al. 
1998, Li et al. 2003, Blasse et al. 1994).Different researcher 
have reported large number of works in the field of TL on 
different material, large number of dielectric material exhibit 
TL emission including minerals rocks inorganic single crystal, 
polycrystalline semiconductors, insulators, phosphors, glasses 
ceramics, organic compound, biological and biochemical 

materials.This process provides a simple and relatively 
inexpensive experimental technique to study various aspects 
of the role of defects and impurities in solids with 
considerably reliability(Peng et al. 2003, Jia et al. 2003, 
Schipper et al. 1994). The TL technique is widely used for 
dosimetric and thermo luminescence properties useful for 
thermo luminescence dosimetry [TLD] of ionizing radiation, 
dating applications and also provides information concerning 
the trap levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 
2010). High sensitive tissue equivalent TLD materials are 
important for the measurement of exposures in the fields of 
medical physics, many researchers have concentrated to 
developed aluminate as a lamp scintillator flat panel display x-
ray imaging phosphors. The phosphor BaMgAl O :Eu,Dy, 10 17

SrMgAl O :Eu,Dy, and  CaMgAl O :Eu,Dy, which are 10 17 10 17

more sensitive than CaSO :Dy, therefore the phosphor may be 4

used as TLD phosphor of ionization radiation( Dhoble et al. 
2008). In the present work we describe the structural,  thermal 

2+and TL luminescent properties of Eu  doped  new and novel 
phosphor as well as  The TL glow curves were used as a tool to 
determine the nature of point defects in the phosphor material 
with the help of trapping parameters such as trap depth (E) and 
frequency factor (s).

Materials and Methods
The phosphor samples of Zn Eu MgAl O  (x=0.01-0.4mol. 1-x x 10 17

%) were synthesized by urea fuel combustion reaction 
method. The detailed description of the method can be found 
in the original work of Patil and co-worker (Kingsley et al 
1988, Kingsley et al 1990, Ekambaram et al 1995) starting 
material were respective metal nitrate (oxidizer) and urea as a 
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et al. 
1998, Li et al. 2003, Blasse et al. 1994).Different researcher 
have reported large number of works in the field of TL on 
different material, large number of dielectric material exhibit 
TL emission including minerals rocks inorganic single crystal, 
polycrystalline semiconductors, insulators, phosphors, glasses 
ceramics, organic compound, biological and biochemical 
materials.This process provides a simple and relatively 
inexpensive experimental technique to study various aspects 
of the role of defects and impurities in solids with considerably 
reliability(Peng et al. 2003, Jia et al. 2003, Schipper et al. 
1994). The TL technique is widely used for dosimetric and 
thermo luminescence properties useful for thermo 
luminescence dosimetry [TLD] of ionizing radiation, dating 
applications and also provides information concerning the trap 
levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 2010). 
High sensitive tissue equivalent TLD materials are important 
for the measurement of exposures in the fields of medical 
physics, many researchers have concentrated to developed 
aluminate as a lamp scintillator flat panel display x-ray 
imaging phosphors. The phosphor BaMgAl O :Eu,Dy, 10 17

SrMgAl O :Eu,Dy, and  CaMgAl O :Eu,Dy, which are more 10 17 10 17

sensitive than CaSO :Dy, therefore the phosphor may be used 4

as TLD phosphor of ionization radiation( Dhoble et al. 2008). 
In the present work we describe the structural,  thermal and TL 

2+luminescent properties of Eu  doped  new and novel phosphor 
as well as  The TL glow curves were used as a tool to determine 
the nature of point defects in the phosphor material with the 
help of trapping parameters such as trap depth (E) and 
frequency factor (s).

Materials and Methods
The phosphor samples of Zn Eu MgAl O  (x=0.01-0.4mol. 1-x x 10 17

%) were synthesized by urea fuel combustion reaction method. 
The detailed description of the method can be found in the 
original work of Patil and co-worker (Kingsley et al 1988, 
Kingsley et al 1990, Ekambaram et al 1995) starting material 
were respective metal nitrate (oxidizer) and urea as a fuel. The 
amount of metal nitrates (oxidizers) and urea (fuel) were 

S. No.  Zn 1-xEu xMgAl 10O 17  Sample name  

1  Zn 0.99 Eu 0.01 MgAl 10O 17 (x=0.01)  E1  

2  Zn 0.95 Eu 0.05 MgAl 10O 17  (x=0.05)  E2  

3  Zn 0.92 Eu 0.08 MgAl 10O 17  (x=0.08)  E3  

4  Zn 0.90 Eu 0.1 MgAl 10O 17  (x=0.10)  E4  
5  Zn 0.85 Eu 0.15 MgAl 10O 17  (x=0.15)  E5  
6  Zn 0.8 Eu 0.2 MgAl 10O 17  (x=0.20)  E6  
7  Zn 0.75 Eu 0.25 MgAl 10O 17  (x=0.25)  E7  
8  Zn 0.7 Eu 0.3 MgAl 10O 17  (x=0.30)  E8  
9  Zn 0.6 Eu 0.4 MgAl 10O 17  (x=0.40)  E9  

calculated by an analytical balance (WENSAR: MAB182) 
using the total oxidizing and reducing valence's of the 
components, which serve as the numerical coefficients so that 
the equivalence ratio is unity (O/F=1) and the heat liberated 
during combustion is at the maximum. Then weighed 
quantities of each nitrate and urea are mixed together and 
crushed with the help of a mortar & pestle for 50 minutes to 
form a thick paste. The paste in a crucible is introduced into a 
vertical cylindrical muffle furnaces (MICRONIX MIT 961) 

0 0maintained at 525 C-550 C. Initially the mixture boils and 
undergoes dehydration with the evolution of large amount of 
gases (oxides of carbon, nitrogen and ammonia) & the process 
becomes exothermic continuously and the spontaneous 
ignition occurs. The solution underwent smouldering 
combustion with enormous swelling, producing white foamy 

0and voluminous ash. The flame temperature is high as 1600 C-
01800 C that converts the vapour phase oxides into mixed 

aluminates. The flame persists for (~ 30seconds). The crucible 
is then taken out of the furnace and the foamy product was 
milled at room temperature for 30 minutes to form a 
homogenous white powder of Zn Eu MgAl O . The 1-x x 10 17

chemical reaction for the synthesis of the samples is given in 
Eq. (1) for clarification and the prepared samples are also 
given in table 1.

10Al (NO )  +1-x Zn (NO )  + Mg (NO ) + x 3 3 3 3 3 2 

[Eu O  + HNO ] + NH CONH →2 3 3 2 2 

 Zn Eu MgAl O + by products 1-x x 10 17 

(NH  + CO  +O  +N  +H + etc.)  ……...................(1)3 2 2 2 2

TABLE 1.The various samples prepared with nominal 

composition of Zn Eu MgAl O1-x x 10 17.

The x-ray diffraction measurements were taken with the help 

of an X-ray diffractometer (D8 ADVANCED BRUKER) by 
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 

Fig. 1. (a)Typical XRD pattern of E1 (x = 0.01), E8(x = 0.3)and E9 (x = 0.4) sample. (b) Typical plot of βcosθ/λ vs sinθ/λ 
of E1 sample. 

form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a 
material three essential condition are necessary.Firstly 
the material must be an insulator or a semiconductor, 
secondly the material should have time absorbed energy 
during exposure to radiation, thirdly heating the material 
triggers the luminescent emission. The TL glow curve 
can yield valuable information about the role of various 
impurities present in the sample (Vij. et al. 1998), andin 
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panels, an fibre amplifiers, because these material are known 
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process of irradiating a material, a part of irradiation energy is 
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form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 

phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et 
al. 1998, Li et al. 2003, Blasse et al. 1994).Different 
researcher have reported large number of works in the field of 
TL on different material, large number of dielectric material 
exhibit TL emission including minerals rocks inorganic single 
crystal, polycrystalline semiconductors, insulators, 
phosphors, glasses ceramics, organic compound, biological 
and biochemical materials.This process provides a simple and 
relatively inexpensive experimental technique to study 
various aspects of the role of defects and impurities in solids 
with considerably reliability(Peng et al. 2003, Jia et al. 2003, 
Schipper et al. 1994). The TL technique is widely used for 
dosimetric and thermo luminescence properties useful for 
thermo luminescence dosimetry [TLD] of ionizing radiation, 
dating applications and also provides information concerning 
the trap levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 
2010). High sensitive tissue equivalent TLD materials are 
important for the measurement of exposures in the fields of 
medical physics, many researchers have concentrated to 
developed aluminate as a lamp scintillator flat panel display x-
ray imaging phosphors. The phosphor BaMgAl O :Eu,Dy, 10 17

SrMgAl O :Eu,Dy, and  CaMgAl O :Eu,Dy, which are 10 17 10 17

more sensitive than CaSO :Dy, therefore the phosphor may be 4

Fig. 3. (a) & (b) TEM image of E1 sample indicating particle size distribution in different magnifications (c) HRTEM image 
of E1 sample exhibiting the lattice fringes (d) SAED pattern of E1 sample, labelled with lattice planes.  
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
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and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 

must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 

Fig. 4. Typical DTA, TGA, and DTG curve for E1 sample.

et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et al. 
1998, Li et al. 2003, Blasse et al. 1994).Different researcher 
have reported large number of works in the field of TL on 
different material, large number of dielectric material exhibit 
TL emission including minerals rocks inorganic single crystal, 
polycrystalline semiconductors, insulators, phosphors, glasses 
ceramics, organic compound, biological and biochemical 
materials.This process provides a simple and relatively 
inexpensive experimental technique to study various aspects 
of the role of defects and impurities in solids with considerably 
reliability(Peng et al. 2003, Jia et al. 2003, Schipper et al. 
1994). The TL technique is widely used for dosimetric and 
thermo luminescence properties useful for thermo 
luminescence dosimetry [TLD] of ionizing radiation, dating 

applications and also provides information concerning the 
trap levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 
2010). High sensitive tissue equivalent TLD materials are 
important for the measurement of exposures in the fields of 
medical physics, many researchers have concentrated to 
developed aluminate as a lamp scintillator flat panel display x-
ray imaging phosphors. The phosphor BaMgAl O :Eu,Dy, 10 17

SrMgAl O :Eu,Dy, and  CaMgAl O :Eu,Dy, which are 10 17 10 17

more sensitive than CaSO :Dy, therefore the phosphor may be 4

used as TLD phosphor of ionization radiation( Dhoble et al. 
2008). In the present work we describe the structural,  thermal 

2+and TL luminescent properties of Eu  doped  new and novel 
phosphor as well as  The TL glow curves were used as a tool to 
determine the nature of point defects in the phosphor material 
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 

Fig. 5. UV-Visible spectra and the band gap determination of the various samples.

about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et 
al. 1998, Li et al. 2003, Blasse et al. 1994).Different 
researcher have reported large number of works in the field of 
TL on different material, large number of dielectric material 
exhibit TL emission including minerals rocks inorganic single 
crystal, polycrystalline semiconductors, insulators, 
phosphors, glasses ceramics, organic compound, biological 
and biochemical materials.This process provides a simple and 
relatively inexpensive experimental technique to study 
various aspects of the role of defects and impurities in solids 
with considerably reliability(Peng et al. 2003, Jia et al. 2003, 
Schipper et al. 1994). The TL technique is widely used for 
dosimetric and thermo luminescence properties useful for 
thermo luminescence dosimetry [TLD] of ionizing radiation, 
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 

emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et 
al. 1998, Li et al. 2003, Blasse et al. 1994).Different researcher 
have reported large number of works in the field of TL on 
different material, large number of dielectric material exhibit 
TL emission including minerals rocks inorganic single 
crystal, polycrystalline semiconductors, insulators, 
phosphors, glasses ceramics, organic compound, biological 
and biochemical materials.This process provides a simple and 
relatively inexpensive experimental technique to study 
various aspects of the role of defects and impurities in solids 
with considerably reliability(Peng et al. 2003, Jia et al. 2003, 
Schipper et al. 1994). The TL technique is widely used for 

dosimetric and thermo luminescence properties useful for 
thermo luminescence dosimetry [TLD] of ionizing radiation, 
dating applications and also provides information concerning 
the trap levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 
2010). High sensitive tissue equivalent TLD materials are 
important for the measurement of exposures in the fields of 
medical physics, many researchers have concentrated to 
developed aluminate as a lamp scintillator flat panel display x-
ray imaging phosphors. The phosphor BaMgAl O :Eu,Dy, 10 17

SrMgAl O :Eu,Dy, and  CaMgAl O :Eu,Dy, which are more 10 17 10 17

sensitive than CaSO :Dy, therefore the phosphor may be used 4

as TLD phosphor of ionization radiation( Dhoble et al. 2008). 
In the present work we describe the structural,  thermal and TL 

2+luminescent properties of Eu  doped  new and novel phosphor 
as well as  The TL glow curves were used as a tool to determine 

the nature of point defects in the phosphor material with the 
help of trapping parameters such as trap depth (E) and 
frequency factor (s).

Materials and Methods
The phosphor samples of Zn Eu MgAl O  (x=0.01-0.4mol. 1-x x 10 17

%) were synthesized by urea fuel combustion reaction 
method. The detailed description of the method can be found 
in the original work of Patil and co-worker (Kingsley et al 
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 

TL 
Peak 
No. 

µ g C τ C ω C δ b τ T m (K) E α (eV) E av (eV) S(sec -1) 

Peak1  0.478 1.684 3.114 1.40 1.82 333.4 
E ι=0.881 

0.87 
4.85×10 1

2 E ω=0.879 
E δ=0.937 

Peak2  0.511 1.785 3.457 1.64 1.96 359.9 

E ι=0.767 

0.77 
2.29×10 1

1 
E ω=0.776 

E δ=0.781 

Peak3  0.506 1.77 3.405 1.60 1.94 392.2 
E ι=0.909 

0.94 
4.29×10 1

1 E ω=0.946 
E δ=0.972 

Peak4  0.522 1.81 3.570 1.72 2.01 409.1 
Eτ=1.412 

1.381 4.76×10 16 E ω=1.385 
E δ=1.346 

Peak5  0.501 1.755 3.353 1.57 1.92 430.5 
E ι=0.953 

0.97 
7.0 5×10 1

0 E ω= 0.970 
E δ=0.989 

Peak6  0.487 1.71 3.201 1.46 1.86 465.0 

Eι=0.815 

0.844 2.950×10 8 E ω=0.847 

E δ=0.871 

2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
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process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et al. 
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Table  3 . Typical TL decay time data for E1 phosphor  
 
 

 

 

Sample Time 
τ1 

Time 
τ2 

Time 
τ3 

A 1 A 2 A 3 Y 0 

E 1 3.5s 12.81s 13.5s 2.8 2.5 1.5 7.346 

1998, Li et al. 2003, Blasse et al. 1994).Different researcher 
have reported large number of works in the field of TL on 
different material, large number of dielectric material exhibit 
TL emission including minerals rocks inorganic single 
crystal, polycrystalline semiconductors, insulators, 
phosphors, glasses ceramics, organic compound, biological 
and biochemical materials.This process provides a simple and 
relatively inexpensive experimental technique to study 
various aspects of the role of defects and impurities in solids 
with considerably reliability(Peng et al. 2003, Jia et al. 2003, 
Schipper et al. 1994). The TL technique is widely used for 
dosimetric and thermo luminescence properties useful for 
thermo luminescence dosimetry [TLD] of ionizing radiation, 
dating applications and also provides information concerning 
the trap levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 
2010). High sensitive tissue equivalent TLD materials are 
important for the measurement of exposures in the fields of 
medical physics, many researchers have concentrated to 
developed aluminate as a lamp scintillator flat panel display x-
ray imaging phosphors. The phosphor BaMgAl O :Eu,Dy, 10 17

SrMgAl O :Eu,Dy, and  CaMgAl O :Eu,Dy, which are 10 17 10 17

more sensitive than CaSO :Dy, therefore the phosphor may be 4

used as TLD phosphor of ionization radiation( Dhoble et al. 
2008). In the present work we describe the structural,  thermal 

2+and TL luminescent properties of Eu  doped  new and novel 
phosphor as well as  The TL glow curves were used as a tool to 
determine the nature of point defects in the phosphor material 
with the help of trapping parameters such as trap depth (E) and 
frequency factor (s).

Materials and Methods
The phosphor samples of Zn Eu MgAl O  (x=0.01-0.4mol. 1-x x 10 17

%) were synthesized by urea fuel combustion reaction 
method. The detailed description of the method can be found 
in the original work of Patil and co-worker (Kingsley et al 
1988, Kingsley et al 1990, Ekambaram et al 1995) starting 
material were respective metal nitrate (oxidizer) and urea as a 
fuel. The amount of metal nitrates (oxidizers) and urea (fuel) 
were calculated by an analytical balance (WENSAR: 
MAB182) using the total oxidizing and reducing valence's of 
the components, which serve as the numerical coefficients so 
that the equivalence ratio is unity (O/F=1) and the heat 

FIG. 8.CIE-1931 Color Chromacity diagram of all the phosphors
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et al. 
1998, Li et al. 2003, Blasse et al. 1994).Different researcher 
have reported large number of works in the field of TL on 
different material, large number of dielectric material exhibit 
TL emission including minerals rocks inorganic single crystal, 
polycrystalline semiconductors, insulators, phosphors, glasses 
ceramics, organic compound, biological and biochemical 
materials.This process provides a simple and relatively 
inexpensive experimental technique to study various aspects 
of the role of defects and impurities in solids with considerably 
reliability(Peng et al. 2003, Jia et al. 2003, Schipper et al. 
1994). The TL technique is widely used for dosimetric and 
thermo luminescence properties useful for thermo 
luminescence dosimetry [TLD] of ionizing radiation, dating 
applications and also provides information concerning the trap 
levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 2010). 
High sensitive tissue equivalent TLD materials are important 
for the measurement of exposures in the fields of medical 
physics, many researchers have concentrated to developed 
aluminate as a lamp scintillator flat panel display x-ray 
imaging phosphors. The phosphor BaMgAl O :Eu,Dy, 10 17

SrMgAl O :Eu,Dy, and  CaMgAl O :Eu,Dy, which are more 10 17 10 17

sensitive than CaSO :Dy, therefore the phosphor may be used 4

as TLD phosphor of ionization radiation( Dhoble et al. 2008). 
In the present work we describe the structural,  thermal and TL 

2+luminescent properties of Eu  doped  new and novel phosphor 
as well as  The TL glow curves were used as a tool to determine 
the nature of point defects in the phosphor material with the 
help of trapping parameters such as trap depth (E) and 
frequency factor (s).

Materials and Methods
The phosphor samples of Zn Eu MgAl O  (x=0.01-0.4mol. 1-x x 10 17

%) were synthesized by urea fuel combustion reaction method. 
The detailed description of the method can be found in the 
original work of Patil and co-worker (Kingsley et al 1988, 
Kingsley et al 1990, Ekambaram et al 1995) starting material 
were respective metal nitrate (oxidizer) and urea as a fuel. The 
amount of metal nitrates (oxidizers) and urea (fuel) were 
calculated by an analytical balance (WENSAR: MAB182) 

using the total oxidizing and reducing valence's of the 
components, which serve as the numerical coefficients so that 
the equivalence ratio is unity (O/F=1) and the heat liberated 
during combustion is at the maximum. Then weighed 
quantities of each nitrate and urea are mixed together and 
crushed with the help of a mortar & pestle for 50 minutes to 
form a thick paste. The paste in a crucible is introduced into a 
vertical cylindrical muffle furnaces (MICRONIX MIT 961) 

0 0maintained at 525 C-550 C. Initially the mixture boils and 
undergoes dehydration with the evolution of large amount of 
gases (oxides of carbon, nitrogen and ammonia) & the process 
becomes exothermic continuously and the spontaneous 
ignition occurs. The solution underwent smouldering 
combustion with enormous swelling, producing white foamy 
and voluminous ash. The flame temperature is high as 

0 01600 C-1800 C that converts the vapour phase oxides into 
mixed aluminates. The flame persists for (~ 30seconds). The 
crucible is then taken out of the furnace and the foamy product 
was milled at room temperature for 30 minutes to form a 
homogenous white powder of Zn Eu MgAl O . The 1-x x 10 17

chemical reaction for the synthesis of the samples is given in 
Eq. (1) for clarification and the prepared samples are also 
given in table 1.

10Al (NO )  +1-x Zn (NO )  + Mg (NO ) + x 3 3 3 3 3 2 

[Eu O  + HNO ] + NH CONH →2 3 3 2 2 

 Zn Eu MgAl O + by products 1-x x 10 17 

(NH  + CO  +O  +N  +H + etc.)  ……...................(1)3 2 2 2 2

TABLE 1.The various samples prepared with nominal 

composition of Zn Eu MgAl O1-x x 10 17.

The x-ray diffraction measurements were taken with the help 

of an X-ray diffractometer (D8 ADVANCED BRUKER) by 

using Cu-Kα radiation.  TGA, DTG and DTA data were 

obtained on the samples by using Simultaneous Thermal 

Analyser (STA 449 F  Jupiter). The sample was heated at a 1

o otemperature range from 23 C to 1000 C with a constant rate 
oof 10 C/min. in nitrogen atmosphere. The morphological 

porosity and the composition of the samples were obtained 

by field emission scanning electron microscopy (FESEM 

–FEI NOVA NANO SEM 450). The distribution of particle 

size and the electron diffraction pattern of the phosphor 
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The inorganic luminescent materials (sulphates, 
borate, phosphate, fluorides etc.)  especially activated by rare 
earth metal have been widely used in modern lighting display 
and optical communication fields such as fluorescent lamps, 
cathode ray tubes, field emission display, plasma display 
panels, an fibre amplifiers, because these material are known 
as good luminescent material (Liu et al. 2009, Dhoble et al. 
2008). Thermo-luminescence (TL) is observed when, in the 
process of irradiating a material, a part of irradiation energy is 
used to transfer electrons to traps. This energy, stored in the 
form of the trapped electrons, is released by raising the 
temperature of the material, and the released energy is 
converted to luminescence, for TL emission from a material 
three essential condition are necessary.Firstly the material 
must be an insulator or a semiconductor, secondly the material 
should have time absorbed energy during exposure to 
radiation, thirdly heating the material triggers the luminescent 
emission. The TL glow curve can yield valuable information 
about the role of various impurities present in the sample (Vij. 
et al. 1998), andin the structure of the inorganic phosphors 
there exist point defects, occurring naturally or artificially 
created, that induce electronic states in the forbidden band; 
these defects have great importance in understanding the TL 
phenomenon(Kowatari et al. 2002, Zhang et al. 2000, Qiu et al. 
1998, Li et al. 2003, Blasse et al. 1994).Different researcher 
have reported large number of works in the field of TL on 
different material, large number of dielectric material exhibit 
TL emission including minerals rocks inorganic single crystal, 
polycrystalline semiconductors, insulators, phosphors, glasses 
ceramics, organic compound, biological and biochemical 
materials.This process provides a simple and relatively 
inexpensive experimental technique to study various aspects 
of the role of defects and impurities in solids with considerably 
reliability(Peng et al. 2003, Jia et al. 2003, Schipper et al. 
1994). The TL technique is widely used for dosimetric and 
thermo luminescence properties useful for thermo 
luminescence dosimetry [TLD] of ionizing radiation, dating 
applications and also provides information concerning the trap 
levels (Justel et al. 2003, Singh et al. 2007,Tanno et al. 2010). 
High sensitive tissue equivalent TLD materials are important 
for the measurement of exposures in the fields of medical 
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