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THE INFLUENCE OF SYNTHESIS TEMPERATURE ON MANUFACTURING 
AND PROPERTIES OF SrSi2O2N2:Eu2+ POWDERS

This paper presents the results of the synthesis temperature on the properties of the ceramic powders of SrSi2O2N2:Eu2+ ob-
tained by the solid-phase reaction. Synthesis was carried out in the temperature range of 1250-1650°C for 2 hours in nitrogen flow 
in the reducing atmosphere of the graphite furnace. The phases present in the resultant powders were identified by X-ray structural 
analysis (XRD). Scanning electron microscopy (SEM) was used to examine the changes in the powder morphology as a result of 
the synthesis. The excitation and emission spectra measurements let to study phosphor photoluminescence properties. The results 
show the strong influence of temperature synthesis on the formation and purity of expected phases. The synthesis temperature also 
affects the luminescent properties of SrSi2O2N2:Eu2+ ceramic powders.

Keywords: luminescence, LED, oxynitrides

1. Introduction

Over the years, the light sources were changing. The 
phosphor’s discovery and their later over 100 years history of 
scientific research completely changed the acquisition of light. In 
the early 20th century German scientist prepared diverse sort of 
phosphors mainly based on alkaline earth chalkogenides show-
ing the luminescence properties. Further research contributed 
to fluorescent lamp introduction [1]. The fluorescent lamp with 
the phosphor coating application led to pre-empt the incandes-
cent lamp, known for its relatively low luminous efficacy about 
15 lm/W and short operating life usually no longer than 1000 h. 
Fluorescent lamp made from soda-lime glass tube filled with 
the noble gas, mercury and the phosphor coating on the inner 
surface of the tube demonstrate higher efficiency 80-100 lm/W 
and long operating life of 10000-20000 h. The development of 
the calcium halophosphate phosphor (Sb3+, Mn2+ activated Ca5 
(PO4)3 (Cl, F)) with blue and orange- red emission bands was the 
turning point in fluorescent lightning. The progress in efficiency 
was obtained by blending halophosphate phosphor with a red 
emitting phosphor (Sn2+ activated strontium orthophosphate). 
The commercially available fluorescent lamp was consisted of 
the thriphosphor blends: Eu3+ activated Y2O3 (red emitting), Tb3+ 
-activated CeMgAl11O19 (green emitting) and Eu2+ -activated 
BaMgAl10O17 (blue emitting) [2].

The progress in the LED technology and the invention of 
a blue diode quickly contributed to the discovery of white LEDs 
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as a combination of the UV LED chip with blue, green, and 
red phosphors. This invention opened the way to use LED as 
a source of light in daily life. Presently, the most popular white 
LED is a mixture of an InGaN blue chip with yellow phosphor 
of YAG:Ce3+ [3]. This phosphor shows excellent quantum ef-
ficiency but because of a low rendering index (CRI) value and 
high color temperature cannot be applied as an indoor illumi-
nation [4]. This problem can be solved if YAG:Ce phosphor is 
replaced by nitrides and/or oxynitrides because of their excellent 
properties, such as chemical and thermal stability, non-toxicity 
and high luminescence emission and excitation with rare earth 
(RE) ions [5]. Lately, oxynitride phosphor with a formula of 
MSi2O2N2:Eu2+ (M = Sr, Ba, Ca) has been reported as a new 
perspective material for green – yellow, blue and yellow phos-
phors in application for white LEDs. Especially, SrSi2O2N2 
phosphor activated with Eu2+ is very interesting because of its 
ability to emit greenish-yellow light under UV-blue radiation 
[6-7]. Furthermore, the emission color of this phosphor can be 
controlled by increasing Eu2+ concentration [8]. Most of the 
up to date papers on this phosphor have focused their interest 
on the luminescence properties, the crystalline structure and 
modification of the lattice structure by other alkaline earth ions 
[9-11]. Manufacturing of the oxynitride phosphors was reported 
by using the solid state reaction in forming gas, sol-gel method 
or carbothermal reduction and nitridation [12].

The purpose of this study was to determine the effect 
of synthesis parameters on the phase composition, powders 








