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Near Infrared Absorption Property of (Ca,Fe) Co-doped
Lanthanum-cerium Oxide Ceramics
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Abstract: A series of (Ca,Fe) co-doped La;Cez0O7 infrared absorption ceramics (La;-Ca.Ce:-Fe,07) were prepared successfully via
solid state reaction by using La,0O3, CeO,,Ca0O and Fe;Os as starting materials. The results indicated that the phases of all samples
were indexed to fluorite structure, indicating Ca and Fe ions were doped into lanthanum-cerium oxide ceramic. An impurity energy
level was introduced into lanthanum-cerium oxide by co-doping of Ca and Fe irons, and the free-carrier absorption of the sample was
enhanced as well. This transformed lanthanum-cerium oxide in the near infrared region from high reflection ceramic to high
absorption (radiation) one. The optimized near infrared absorption property of the sample was obtained when the doped value (x) of
Ca was 0.1 and that (y) of Fe was 0.15. (Ca,Fe) co-doped sample exhibited an absorptivity of 88.7 % in waveband of 750-2 500 nm,
increasing by 17 times compared with that of pure La;Ce>O7 ceramic sample (4.9 %).
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Table 1 Experimental formula

Sample No. X y
0 0.00 0.00
1 0.05 0.05
2 0.05 0.10
3 0.05 0.15
4 0.05 0.20
5 0.10 0.05
6 0.10 0.10
7 0.10 0.15
8 0.10 0.20
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Table 2 Orthogonal experiment analysis

Influence factors

Sample No. Average absorptivity /% Bandgap energy/eV
x y

1 0.05 0.05 69.8 2.79

2 0.05 0.10 81.1 2.58

3 0.05 0.15 83.5 2.47

4 0.05 0.20 85.0 2.36

5 0.10 0.05 86.4 2.33

6 0.10 0.10 88.0 2.31

7 0.10 0.15 88.7 2.30

8 0.10 0.20 88.8 2.24
Wi 79.8 78.1
Average W 88.0 84.5
absorptivity w3 86.1
P Waj 86.9
R 8.2 8.8

x=0.10, y=0.20

wij 2.55 2.56
Bandgap W 2.30 245
energy w3 2.39
fev Wy 230
R; 0.25 0.26
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