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Abstract 

Globally phosphate compounds are widely used since 

they tend to be paramount material in the overall 

utility and development in the scientific progress. It is 

as a result of their unwavering characteristics such 

as, their thermal capabilities, charges stabilities that 

they display, environmental friendliness, low cost 

that gets associated with them and their availability 

in naturally. Solid-state luminescence is getting 

preferred to gas discharge invarious capacities and 

measurements. Therefore it is of adamant to 

comprehend the  mechanism of the transfer of energy 

and the behavior of the photoluminescence typically 

of phosphate and the phosphors. This paper gives a 

review on the synthesis and characterization of 

luminescence emission in rare earth elements with 

activated phosphate compound for the lamp industry. 
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1.Introduction 

Recently, the studies on the white light source have 

attracted increasing attention of scientific researchers 

due to their important applications in solid-state multi 

color three-dimensional display and backlight [1–5], 

etc.,and the frequency up-conversion became one of 

the effective emethods to produce white light due to 

the fact that  this technology could change the  nearly 

infrared light to the various visible lights through the 

nonlinear multi-photon process..There fore, the rare 

earth(RE) ions are very suitable as the emitting center 

because of their rich electronic energy level and the 

narrow emission spectra [6].In recent times, materials 

for inorganic luminescent are highly on the use of the 

quotation equipment on the studies based on the 

spectroscopic conduction, acquisition and in 

applications of the substances. The orthophosphates 

as a result of their mixed properties and their rarity 

on earth are known to be a critical class of the host 

lattices acting as ions ofactivators as a result of their 

physical energy thus giving the phosphors their 

capabilities to be used, and when compared to other 

elements comparatively, they are more durable. The 

materials have also been known to induce 

excitabilities in places with ultraviolet radiations this 

experimental research on phosphors needs a 

diversified combination of interdisciplinary strategies 

and techniques. Phosphate compounds doped with 

Dy is based on physical and inorganic chemistry, 

with the luminescence mechanism being interpreted 

and elucidated dependent of solid state physics The 

ability gives them an upper hand in fluorescent lamps 

that do not use mercury. Consequently, mercury is 

being reduced in its application since it is hazardous 

to the environment.They are also employed in 

cathode-ray tubes, television projections, and the 

field emission displays. Currently, emphasis and 

intensive research are getting conducted on different 

phosphor material to unravel their properties of 

luminescence together with their display devices and 

mechanisms [7-9].When inorganic compounds get 

doped with some rare ions, they produce fascinating 

attributes such as softly emitted colors with quite a 

good number of activators, incredible chemical 

stability and promising efficiency in 

luminescence.Phosphate based compounds are 

crucial hosts in delivering large crystal field 

situations that get forced on outflow centers, and also 

the doped phosphates with ions of rareearth are 

known to have adamant thermal stability. Phosphors 

that get incorporated in phosphates have also been 

studied When they get activated with Dy3+ ions for 

diodes, they emit white light [10-11. When all there 
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is integrated into the mind, the ability of the doped 

Dy material in the solid-state and the stable 

luminescent characteristic displayed within limited 

periods or time is what has triggered most scientist to 

establish the application of the concept specifically in 

the industry[12-13]. Ce
3+

 ground  state  is split  (
2
F5/2, 

2
F7/2), these  are  the only  levels  possible  for  4f  

configuration.   F-f transitions in Ce
3+

 are in IR 

region. At RT, they occur as unresolved  bands with  

maximum  at  about  2200- 2300 cm
-1

 and  half – 

width  250-300 cm
-1

. At low  temperature, the  band  

splits into  some  lines, which  are  due to  f-f 

transitions and  electro-vibronic transitions[14-15]. 

The excited states above  
2
F7/2level belong to 5d 

configuration in the form aof broad bands. Most 

commonly observed emission is characteristics of 5d 

 4f transition. Both absorption and emission have 

usually a broad band character this experimental 

research on phosphors needs a diversified 

combination of interdisciplinary strategies and 

techniques. Phosphate compounds doped with Dy is 

based on physical and inorganic chemistry, with the 

luminescence mechanismbeing interpreted and 

elucidated dependent of solid state physics  Typically 

two types of luminescenceare; incandescence, which 

refers to the glowing of light when some material are 

heatedleading to the production of bright light. 

Secondly, we have luminescence which encompasses 

a group of phenomena where materials provide light 

without any substantial heating. There are also 17 

rare earth elements of vital importance, which are 

found unevenly distributed worldwide. Exploitation, 

understanding, manipulation and utilization of these 

substances give the basis of this case study 

experiment. 

 

2.Experimentation 

While conducting the research, the following 

materials got used in the facilitating provision of 

valid and accurate results. 

1. Orthophosphates of the following types 

i). RPO4, where R is the rare earth ion 

ii). ABR(PO4)2 where A is the alkali metal ion, B, 

the alkaline earth metal ion and R is there are earth 

ion. 

iii). B3R (PO4)3 where Bis the alkaline earth metal 

ion and R is the rare earth ion. 

(2) Pyrophosphates of the type MIMIIIP2O7, where 

MI= monovalent alkali metal ion and MII= trivalent 

metal ion. 

 

3.Results and discussions 

Figure 1.1 is a demonstration showing the results 

obtained when an X-ray diffraction pattern 

which occurred when LiBPO5 phosphor was used. 

The results of this experiment and the final 

products got produced from a similar form. Figure 1. 

It is an indication which shows the outlines of the 

results that were obtained when a Photoluminescence 

emission spectrum got doped at Li2Bpo5 phosphor. It 

was acquired after an excitation of 350 nm 

wavelengths used. Fig. 3 showed the results when PL 

intensity got plotted on a graph against the 

wavelength. The results show the variation of the two 

when one element increases or Decreases. Fig.4 

shows the results that got obtained when the relative 

intensity got plotted against the Wavelength after the 

experimental process. 

The photoluminescence emission spectrum of 

Dy
3+

dopedLi2BPO5phosphor, which is acquired 

under the wavelengths of excitation between 300 nm 

to 400 nm is demonstrated in Fig.2 . Fig.3 shows that 

when Li2BPO5  was  observed for 0.5 mole % 

concentration of Dy
3+ 

ions at 345nm inUVrange, 484 

nm in blue range and 576 nm in yellow range. 

 

 
Fig.1: X-ray diffraction pattern 
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In Fig.2 

 

The photoluminescence emission spectrum of Dy
3+

 

doped Li2BPO5 phosphor, which is acquired under 

the wavelengths of excitation between 300 nm to 400 

nm is demnstrated 

 

 
 

 

Fig 2. PL emission spectra of LiBPO5 shows that 

when Li2BPO5    observed for 0.5 mole % 

concentration of Dy
3+

 ions at 345 nm in UV range, 

484 nm in blue range and 576 nm in yellow range.  

 
Fig.3 .PL emission spectra of various Li2BPO5 

phosphors (a)Li2BPO5Dy,ext=348 

nm,(b)Li2BPO5Ce,extnm and 

(c)Li2BPO5Ce,Dy,ext301nm 

4.Conclusion 

Phosphors and the luminescence have contributed 

abundantly to the scheme of scientific perpetuation 

and development. The type of luminescent material 

accurately phosphors are known to convert energy 

into electromagnetic radiation, in this case, the 

energy is in its visible range. In the industrial setting, 

luminescence is understood toto contribut 

handsomely especially in the technological sector of 

humanity such as in windturbines and fluorescent 

bulbs . The phosphors are solid 

luminescentsubstances that emit the photons when 

they are excited by energy sources that are externally 

in nature and the process there is light energy 

production. 
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