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Infrared Emission Properties of Ni** lons Doped MgCr,O, Materials

WANG Guangyang, SANG Shaobai, WANG Qinghu, WU Qi, SUN Yiran
(Wuhan University of Science and Technology, The State Key Laboratory of Refractories and Metallurgy, Wuhan University of
Science and Technology, National—Provincial Joint Engineering Research Center of High Temperature Materials and Lining
Technology, Wuhan 430081, China)

Abstract: It isimportant to develop high emissivity infrared radiation materials for energy saving in high-temperature furnaces. In
this work, Ni%*-doped MgCr,O, materials were prepared by a high-temperature solid-phase reaction process. The effect of Ni%*
doping content on the infrared radiation properties of MgCr,O, materials was investigated, and the mechanism of emissivity
enhancement of MgCr,0, materials was explored. The results show that Ni%* ions can be doped into the lattice of MgCr,0, materials,
and the prepared Mg;_«Ni,Cr,0, (0.1<x<X0.5) materials produce the lattice distortion and a small amount of Ni?" valence state
transformation. Also, the concentration of oxygen vacancies increases, the forbidden band width decreases with the increase of Ni%*
doping, thus improving the emissivity of the prepared materials in the near—mid-infrared band. The materia with x of 0.5
(MgosNigsCr0y4) has an average emissivity of 0.88 in the near infrared ref bands (i.e., 0.8-2.5um), which is 167% greater than that
of the undoped specimens. Ni?* ions doping enhances the lattice vibration absorption, free carrier absorption and impurity energy
level absorption, and improves the infrared emissivity of MgCr,O, materials in the near—mid-infrared band.
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