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Abstract: LaCoO, and La, ;5 Ca, s Co, s Fe, s O, materials were prepared by solid-state method,
which were characterized by using the detection methods, such as XRD, SEM, XPS and IR. The
electronic structures and optical properties of the samples were calculated by using the computer sim-
ulation software CASTEP. Based on the above results, the infrared radiation properties of the studied
materials were investigated, further the improving mechanism of infrared emissive properties was an-
alyzed. The results show that the crystal structure is changed from the rhombohedral structure for the
non-doped sample to the cubic structure for Ca-Fe co-doped sample, and the emissivity in the 2.5 -
5 pm range was increased from 0. 83 for the non-doped sample to 0.9 for Ca-Fe co-doped sample.
The increasing mechanism of the emissivity is considered as the following aspects: Fe’* <> Fe** and
Co’ " «>Co’" mini-polarons form, which enhance the free carrier absorption. The defect levels ap-
pear at the Fermi level by the 3d orbital hybridization of Co atom and Fe atom, which promote the
transition of excited electrons. Ca-Fe co-doping undermines the lattice symmetry in a certain degree,
promoting the lattice vibration absorption and improving the infrared emissivity of the material. The
lanthanum cobalt oxide system material has excellent emission performance in the mid-infrared band

and can be applied in the high-temperature furnace industry.
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Fig. 1  XRD patterns of LaCoO; and La, ;5 Ca, ,5Co, sFe, 5O,

samples
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Tab. 1

Physical parameters of powder samples

Unit cell parameters/nm

Sample Space point group Volume/nm’
a b c a= b
PDF No. 840123 R-3¢ (No.167) 0.544 40 0.544 40  1.309 40 90° 120° 0.388 07
LaCoO4 R-3¢ (No.167) 0.544 25 0.544 25 1.309 07 90° 120° 0.387 76
PDF No. 75-0279 Pm-3m (No. 221) 0.382 00 0.38200 0.382 00 90° 90° 0.055 74
Lay 75 Cag 55 Cog s Fey 505 Pm-3m (No. 221) 0.382 34 0.38234 0.382 34 90° 90° 0.055 89
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Fig.3  Co 2p XPS spectra of LaCoO,_, and La, .5 Ca, ,5Co, 5-
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