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1 0.2 0.1~1.5.
[
700~1100
[3]
Ca,0=23.34 mol/m®, Ceo=
0.31 mol/m®, Cco,¢=4.36 mol/m®, Co,=3.11 mol/m® Tso=
298 K, T\=1073 K, X =0.7. [1].
AMD Athlon XP 1
1700+(1.48G) C Tablel Some parametersused in simulation
CPU 0.5~1.0 h. Dt (m) De(m) Geolkg/(m*s)]  He(m)  Hi(m) Hr(m)
o1 0.25 0.56 10 35 5
2 Ugo (W's)  Ug (m/s)” Teo (K) Tao(K)  Teo(K)
6.7 13 298 773 298
Note: 1) In turbulent bed.
[2 2.1
1 M mMpPTB (
) (1] (17), (18).
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MPTB 650~2200 Qgen Qrem
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Fig.1 Rate of heat generation and heat removal as Fig.2 Effects of initial concentration of oxygen on
function of temperature reactor characteristics and reactor behavior
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Fig.3 Comparison of reaction efficiency of high grade titania feedstock and petrocoke
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Fig.4 Effect of temperature on reaction rate temperature factor
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Fig.6 Effect of initial oxygen concentration on rate of
heat generation and heat removal
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Fig.5 Effect of reaction temp. on size distribution of particles
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Fig.7 Effect of initial concentration of chlorine on reactor
characteristics and reactor behavior
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Fig.8 Effect of initial mass ratio of petrocoke to ore on
reactor characteristics and reactor behavior
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Fig.9 Variation of of gas composition in bubble phase
and emulsion phase
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One-dimensional Model of a Multiple-unit Pneumatic Transport Reactor for Producing Titanium
Tetrachloride— I1. Simulated Results on Reactor Behavior

XU Cong, YUAN Zhang-fu, WANG Xiao-giang
(Institute of Process Engineering, CAS, Beijing 100080, China)

Abstract: The multiple-unit pneumatic transport reactor is an innovative reactor suitable for gas-solid reaction system to avoid adhesion
and agglomeration or enhance mass transfer rate. The effects of initial oxygen concentration, initial chlorine concentration and initial
ratio of petrocoke to ore on the characteristics and behaviors of the multiple-unit pneumatic transport reactor for producing titanium
tetrachloride are simulated and analyzed. It is found that the conversion of high grade titania feedstock (HGTF) can be enhanced by
increasing the initial concentrations of oxygen and chlorine. But CaCl, and MgCl, can not be efficiently diluted by petrocoke while the
initial concentration of oxygen is greater enough, and the conversion of HGTF can not be further enhanced by increasing initia
concentration of chlorine that is excessively high. Moreover, the limiting conversion of HGTF exists for initial ratio of petrocoke to ore,
and the heat balance for MPTB can not be achieved between 973 K and 1373 K while the initial concentration of oxygen or the initial
ratio of petrocoke to ore are lower than acertain value.

K ey words: multiple-unit pneumatic transport reactor; titanium tetrachloride; reactor simulation; one dimension



