Effect of Synthesis Temperature on the Structural and
Luminescent Properties of Cr ** Doped Al,O3 Phosphors

Chin-Lun Huang (52 Z4)"2, Mu-Huai Fang (7 4 i%) 1

'Research Center for Applied Sciences, Academia Sinica, No. 128, Sec. 2, Academia Rd., Nankang, Taipei 11529, Taiwan (R.O.C).
*Department of Material Engineering, National Cheng Kung University, No. 1, University Road., Tainan City 701, Taiwan (R.O.C.).

Abstract

Cr 3* doped Al,O3 is a promising luminescent material because of its high chemical stability and strong optical emission. In this study, its
potential application is extended toward functional textiles, where luminescent particles are intended to be incorporated into the fiber-
forming process rather than simply deposited on the textile surface. For such applications, reducing the particle size to the nanoscale is
particularly important, as smaller particles can provide better dispersion, stronger interfacial interaction, and more uniform incorporation
within textile materials.

However, reducing the particle size introduces a critical challenge. The stable a-Al,O3; phase, which generally exhibits favorable
luminescent properties after Cr 3" incorporation, is typically promoted by high-temperature treatment. Such thermal treatment may
simultaneously induce crystallite growth and particle agglomeration, compromising the nanoscale characteristics required for textile
applications. In contrast, lower synthesis temperatures may better preserve the nanoscale structure but result in metastable Al,O3; phases and
weaker luminescence.

Therefore, this study investigates the temperature-dependent structural and luminescent evolution of Cr ** doped nanoscale Al,O3, with

particular emphasis on determining whether sufficient luminescence can be achieved before complete transformation into the a phase. By
correlating phase evolution and crystallite growth obtained from XRD with photoluminescence behavior, an optimal synthesis condition that

balances small particle size and luminescent performance is explored.

Phosphors Introduction

Methodology
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