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Abstract: The oxidation reaction is the key process of titanium dioxide preparation by chlorination
process while scarring is a bottleneck restricting long-term operation of oxidation reactor.Therefore grasp—
ing the crux of scar formation is the foundation and key to extend the operation period of oxidation reactor.
Accordingly on the basis of detection results of scarring materials of rutile TiO, prepared in oxidation re—
actor by gas phase oxidation method in the production site this thesis analyzed the reasons for scarring in
oxidation reactor through simulation calculations and scarring simulation tests. And this work also proposed
the optimization measures for scarring prevention in oxidation reactor combining with the design structure
of existing large-scale oxidation reactor in China.
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Fig.1 Oxidation reactor scarring sketch map
1 INCA
Table 1 Analysis results of INCA spectrometer on the surface of scar in hot oxygen zone %0
0 Cl K Ti Cr Ni Br Total
1 38.12 15.82 14.41 11.88 5.03 13.22 1.53 100.00
2 32.57 29.43 31.16 6.84 100.00
35.35 22.63 22.79 9.36 2.52 6.61 0.77 100.00
2 XRF
Table 2 XRF analysis results of scar in reaction zone %
TiO, AL, O, Cl K,O0 Cr, 04 Si0, NiO 710, Co, 04
1 95.04 1.39 1.19 1.19 0.33 0.27 0.25 0.25 0.04
2 98.25 1.11 0.07 0.05 0.14 0.23 0.11
3 97.29 1.00 0.42 0.45 0.14 0.26 0.18 0.11
4 96.14 2.28 0.18 0.12 0.19 0.93 0.05
96.68 1.45 0.47 0.45 0.17 0.40 0.18 0.12 0.01
( 1 200 C) o
TiO, Al.Cl.K 2) ( )
Cr.SiNi Zr.Co . Al.Si .
o 1.2
1.2.1
1)
ANSYS Fluent
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Fig.8 Heat transfer simulation result for substrate
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Table 3 Operation state statistics of oxidation reactor
after reduction of concentration of added potassium chloride

/d
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11.16
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Fig.10 Velocity flow field chart of ceramic
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