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2Ca0+C+2Cl1,=2CaCl,+CO,. (6)

BT 44140 E 1073.15 K F RGBT CaO
>MnO> MgO>Fe,05>Fe0>TiO,>Al,05>Si0,.
2.2 IR

BER AR RIARZ) R 70~150 pm, Hodsringe 1 jr
IR AR E R 95.45%(w), 15K 53 3.89%(w)] H1ZER:
TEANER AR R N AL A FI 2, Rif2 2928 500~850 wm;
AR(HBEEERM 2.

F1ERERERS

Table 1 Composition of Panzhihua titanium slag (%, @)
TiO, FeO CaO MgO SiO, Al O; MnO
82.63 4.08 1.11 7.40 3.88 2.04 0.8
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Fig.1 Flow chart of the experimental system
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Table 2 Simulated equilibrium molar fractions of reaction system of Cl, and TiO, for

direct preparation of TiCly at various temperatures (%)

Component Software Temperature (K) Correlation
P 573.15 673.15 873.15 1073.15 1273.15 1473.15 coefficient
(4]
al NASA 0 0 0.003 0.071 0.637 3.130 0.99999995
HSC 0 0 0.003 0.07 0.623 3.057
[4]
10 NASA 0 0 0 0 0.002 0.011 0.999 88061
HSC 0 0 0 0 0.002 0.012
NASAM 66.667 66.667 66.667 66.650 66.472 65.505
Cl 0.99880093
? HSC 66.667 66.667 66.653 66.489 65.466 62.133
[4]
o, NASA 0 0 0.01 0.102 0.471 1.368 0.999993 30
HSC 0 0 0.011 0.108 0.509 1.464
NASAH 0 0 0.01 0.102 0.472 1.374
TiCl 0.99999237
1 HSC 0 0 0.011 0.108 0.510 1.5
(4]
Tio, NASA! 33.333 33.333 33.333 33.326 33.254 32912 0.993 69949
HSC 33.333 33.333 33.322 33.225 32.889 31.833

Note: Initial values of Cl, and TiO; are 2 mol and 1 mol, respectively.
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Fig.2 Effect of molar ratio of carbon to TiO, on equilibrium components and CO/CO, equilibrium molar ratio qgq of
off-gas produced by the carbon thermal chlorination of titanium slag at various temperatures
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Fig.3 Effect of Cl,/TiO, molar ratio on equilibrium components and Qg at various temperatures
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Components of Off-gas Produced by a Carbothermal Chlorination of Titanium Slag

XIONG Shao-feng'?, YUAN Zhang-fu'?, TAN Qiang-qiang', XU Cong’

(1. State Key Lab. Multiphase & Complex Systems, Inst. Process Eng., CAS, Beijing 100190, China;
2. Dept. Energy Res. Eng., Col. Eng., Peking Univ., Beijing 100871, China; 3. Graduate Univ. CAS, Beijing 100049, China;
4. Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: Based on the thermodynamic calculation of carbothermal chlorination of titanium slag, the effects of carbon/TiO, ratio,
chloride amount and temperature on equilibrium CO/CO, molar ratio (qg,) in off-gas released from chlorination reactor were investigated.
The experiment was done using a novel combined fluidized bed as chlorination reactor to obtain the corresponding experimental CO/CO,
molar ratio (Qgx) 0.2~0.3. The comparison of Qgx, Qrq and reference data (Qge) further indicated that qg, was close to gg. (about 0.5), but
different from ggq (=4.3), being consistent with anticipation of g, for the combined fluidized bed. Based on phase analysis of slag, the
difference between (g, and Qg was mainly attributed to short retention time (about 1 s) of materials in the bed, which led to
non-equilibrium state for carbothermal chlorination of titanium slag, and carbothermal chlorination of oxide impurities contained in the
slag, such as CaO, MgO and SiO,.

Key words: carbothermal chlorination; titanium slag; CO/CO, molar ratio; thermodynamic analysis



