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Numerical Simulation on Scabbing in Oxidation Reactor for
Chloride Process Titanium Dioxide
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Abstract: Combined with the experimental analyses and numerical simulation the factors influencing the
scarring were analyzed based on the current situation of scarring in an oxidation reactor for chloride process
titanium dioxide.The results show that the high temperature gas tends to adhere on the cold wall of gap be—
fore TiCl, feeding causing scabbing of the oxidation reactor.The ways to prevent scabbing before feeding gap
include the enhancement of wall temperature of the reactor and decrease of the gas liquefaction.The fluid-
ization state of mixed fluids is affected by the structure of the oxidation reactor.Increasing the width of feed—
ing gap and optimizing the momentum ratio of TiCl, and O, can effectively prevent and decrease the scab—
bing after the feeding gap.The scabbing reduces the inner diameter of the reactor and increases the system
pressure dramatically which leads to shutdown of the furnace and shortens the operation cycle.
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Ticl, Fig.1 Scabbing in the oxidation reactor
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Fig.2  Scabbing A after calcination at high temperatures
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Fig.3 Scabbing B after calcination at high temperatures
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Table 1 Boundary conditions of oxidation reactor
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Fig.5 Effect of inlet temperature of cooling water on wall temperature of reaction zone
6 Inconel
Fig.6  Temperature distribution in oxidation reactor of Inconel
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7
Fig.7 Temperature distribution in oxidation reactor of high temperature ceramics
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° ( 8) Table 2 Correspondence of momentum ratio
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Fig.8 Effect of momentum ratio on flow field
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