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Solid phase reaction and diffusion behavior of V,0./Cr,0;-Ca0O system
based on calcification roasting of chromium-—
containing vanadium slag

Sun Hongyan, Wen Jing, Chen Bojian, Yu Tangxia, Jiang Tao"
(School of Metallurgy, Northeastern University, Shenyang 110819, Liaoning, China)

Abstract: The difference in combining ability with calcium between vanadium and chromium in the
calcification roasting process of chromium-containing vanadium slag was investigated by V,05-CaO
and Cr,0;-CaO diffusion couples which were prepared by roasting at constant temperature with V,0;,
Cr,0; and CaO as raw materials. The microstructure of the diffusion interface and the element distribu-
tion of the product layer were observed and detected by SEM-EDS. The effect of roasting time on solid
phase interface reaction were analyzed, and the diffusion coefficient was calculated by Wagner equa-
tion. The results show that a recognizable product layer at the interface of the V,0,-CaO diffusion
couple can be found by roasting at 873 K for 9 h in air atmosphere. The thickness of the product layer is
linearly related to the square root of roasting time, indicating a diffusion-controlled process for the solid
phase reaction, with the product layer mainly composed of CaV,0,. Under the same roasting condition,
no obvious product layer is formed in Cr,0;-CaO diffusion couple. It suggests that the solid-solid inter-
face reaction ability between vanadium and calcium is stronger than that of chromium and calcium. The
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order of magnitude of diffusion coefficient of V,0,-CaO diffusion couple is 10" em™s™.
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Fig. 1 Preparation process of V,05/Cr,0; -CaO diffusion couple
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Table 1 Conditions of diffusion experiment
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