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Fig.6 Temperature cloud image of the reactor and temperature distribution on the central axis
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Numerical simulation of cerium chloride droplet pyrolysis in
a spray roasting reactor

WU Yongfu', ZHANG Songsong', WANG Zhenfeng’, DONG Yunfang”, LIU Zhongxing”, LIU Yubao’
(1. School of Energy and Environment, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010, China;
3. Baotou Rare Earth Research Institute Bayan Obo State Key Laboratory of Rare Earth Resources Research and
Comprehensive Utilization, Baotou 014030, China)

Abstract; At present, the Ruthner type spray roasting reactor has been widely used in the process of recovering
acid washing liquid in iron and steel industry. At present, the demand for solid spherical CeO, particles is
constantly expanding, which makes the large-scale production of CeO, particles with the Ruthner type spray roasting
reactor attractive prospect. Since the roasting reaction process is difficult to be characterized by experiment, using
ANSYS Fluent simulation software to simulate the roasting reaction process, the process of CeO, particles generated
by CeCl, pyrolysis can be intuitively displayed. In this study, thermogravimetric experiments were performed to
verify that the pyrolysis processes of iron chlorides and cerium chlorides were identical, but the temperature was
different; CeCl; droplet completely lost free water at 200°C, and completely reacted at 500 C. FeCl, drops
completely lose free water at 180 C , and react completely at 420 °C. FeCl, droplets completely lose free water at
160 °C, and react completely at 410 °C, so it is theoretically feasible to produce CeQ, particles using a reactor that
treats acid wash. Further, the distribution of temperature field, velocity field and concentration field in the reactor
was explored by using the two-phase flow and component transport models in the simulation software package. The
results showed that the higher the temperature in a certain region, the faster the corresponding air flow and particle
movement velocity.

Key words: cerium chloride; ruthner type spray roasting reactor; numerical simulation; spray pyrolysis; pyrolysis

process



