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Abstract: (Ca,Fe) co-doped lanthanum-cerium oxide (La, ¢CaCe; oFe;0,) infrared radiation ceramics were prepared
via solid state reaction by using La,0;, CeO,, CaO and Fe,0; as starting materials. The phase, micro-structure, chemi-
cal composition, UV-Vis-NIR reflectivity spectrum, and UV-Vis absorption spectrum of the samples were character-
ized by X-ray diffractometer, scanning electron microscopy, energy dispersive X-ray spectroscopy, and UV-Vis-NIR
spectrophotometer. The infrared emissivity of the samples in 3-5 pum waveband was also measured by an infrared
emissometer. The phase and EDS analysis showed the co-doped sample also had fluorite structure, indicating that Ca
and Fe irons entered the crystal lattice of lanthanum-cerium oxide. An impurity energy level was introduced into lan-
thanum-cerium oxide by co-doping of Ca and Fe irons, which enhanced the free-carrier absorption and impurity en-
ergy level absorption of the sample. This led to a significant increase of absorption and emission in the region of
0.75-5 pm, transforming lanthanum-cerium oxide ceramic from high reflection to high absorption (radiation) ceramic

after (Ca,Fe) co-doping. The (Ca,Fe) co-doped sample exhibited an absorptivity of 0.88 in 0.75-2.5 um waveband and
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an infrared emissivity of 0.752 in 3-5 pm waveband, increasing by 1660% and 60%, respectively, as compared with

that of pure La,Ce,O; ceramic sample.

Key words: lanthanum-cerium oxide ceramic; doping; near-infrared absorption; infrared emissivity
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Fig. 1 XRD patterns of La,Ce,O; and La, ¢CayCe; oFey 107
ceramic samples
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Fig. 2 SEM images and EDS patterns of La,Ce,0; (a) and
La, ¢Cag Ce oFe( 107 (b) ceramic samples
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Fig. 3 UV-Vis-NIR reflectivity spectra of La,Ce,0; and
La; ¢ Cag Ce; oFe( 107 ceramic samples
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Fig. 4 Absorption spectra (a) and plot of hv~(ahv)® (b) of
La,Ce,05 and La, ¢Cag Ce, gFey 07 ceramic samples
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