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The poor correlated color temperature (CCT) and color rendering index (CRI) values together with thermal 

degradation upon long term operation time at elevated temperatures of commonly known blue emitting LED-chip 

coated with yellow Y3Al5O12:Ce (YAG) phosphor forces white-LED manufacturers to search for alternative ways to 

produce good quality white light in LEDs [1]. The suggested solution to this problem is combining near-UV excited 

red, blue and green phosphors into one system that creates white light of desired quality [2]. Due to the lack of red light 

emitting phosphors meeting the requirements on the market, an attempt to synthesize such phosphor for possible 

application in white-LEDs was carried out. K2LaNb5O15:Eu3+ appeared to be promising candidate. Even though 

investigations proved K2LaNb5O15:Eu3+ to have relatively low thermal quenching temperature (TQ1/2) a larger amount 

of this phosphor could be introduced to LED devices and obtain even input of each phosphor’s emitted different color 

light to compensate this drawback. 

Even more promising area of use of synthesized K2LaNb5O15:Eu3+ is fluorescent security pigments in printing 

inks. These pigments have rather unique ability to restrain invisible under normal daylight, while upon excitation with 

appropriate wavelengths they emit corresponding light with distinctive color which helps recognize genuine money, 

documents, valuable papers etc. and distinguish them from forgery products. 

K2La1-xEuxNb5O15 (x=0.01-1.00) were synthesized using high-temperature solid-state reaction. Precursory 

materials used for synthesis were K2CO3, Eu2O3, La2O3 and Nb2O5 of high purity. All materials were weighted and 

mixed in stoichiometric amounts in agate mortar using acetone as media. Obtained powders were then transferred to 

alumina crucibles and annealed at 1300 °C for 10 h. 

XRD analysis of undoped, 50% doped, 100% doped and reference powder samples match well together proving 

that isostructural compounds are obtained at any Eu3+ doping concentration. 

Excitation, emission, reflection spectra and photoluminescence (PL) decay curves of K2LaNb5O15:Eu3+ samples 

with different Eu3+ concentrations were recorded at room temperature and CIE 1931 colour coordinates and decay times 

were calculated. 

 

 
Fig. 1. Excitation (λem=613.5 nm) (a) and emission (λex=394 nm) (b) spectra of K2EuNb5O15 phosphor at 77 and 300 K. 

 

Moreover, the temperature dependent excitation and emission spectra, and PL decay curves were recorded in the 

77–500 K range in order to investigate the thermal quenching processes in this structure. Excitation spectra of 

K2EuNb5O15 sample (Fig. 1a) possessed broad band in 250–400 nm range which belongs to the host lattice charge 

transfer (CT) band and many typical 7FJ→5LJ; 5GJ; 5DJ narrow excitation lines of Eu3+ ions at the rest of the investigated 

spectra interval. Emission spectra (Fig. 1b) contained several sets of intensive emission lines in the orange – deep-red 

spectral region originating from the 5D0→7FJ transitions of Eu3+ ions. 

Furthermore, from the obtained data, thermal quenching activation energies (Ea) and TQ1/2 values were calculated 

and will be discussed. Finally, room temperature quantum yield measurements under 335, 394, and 465 nm excitation 

revealed that phosphors possess ca. 70% efficiency what is very promising for practical application. 
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