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Table 1 Chemical compositions of titanium slag and molten salt reaction product after washing (%, w)

Sample Na TiO, > Fe Cr,03 MgO MnO Al,O3 SiO; CaO
Titanium slag 0 92.02 0.90 0.25 0.41 2.82 2.17 0.64 0.84
Product after washing 10.27 33.44 0.48 0.04 0.20 0.65 0.17 0.51 0.48
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Fig.1 The flow chart of TiO, production using EDTA
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Fig.2 Effect of EDTA on the extraction of Ti*‘and Fe**
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Table 2  Stability constant IgK of complex compound of
metal ions and EDTA

Ti4+ Si4+ Mnn+ Cr3+ Na+ Mgz+ Ca2+ A|3+ Fe3+

- - — - 1.7 8.7 10.7 16.1 25.1
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Fig.4 Effect of pH on the extraction of Ti*"and Fe*
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Fig.6 XRD pattern of the hydrolyzed product
calcined at 650 °C for 2 h
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Fig.5 Effect of temperature on the extraction of Ti*and Fe®*
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Table 3 Chemical composition of the obtained TiO,
calcined at 650 °C for 2 h (%, )
TIOz Fe,03 Cr,03 MgO MnO Aleg SIOZ Ca0o
99.3 0006 0010 0032 0036 0045 0.062 0.025

Kl 7 JKfEF=H)% 650 ‘CHEE 2 h 5 1) SEM K
Fig.7 SEM image of the hydrolyzed product
calcined at 650 'C for 2 h
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Table 4 Comparison of parameters between hydrochloric acid
system and hydrochloric acid system added EDTA

Svstem Leaching rate (%) Purity of Fraction of
Y i Fe* TiO, (%) Fe* (%, o)
HCI 12.18 10.45 98.2 0.034
HCI+EDTA 2.87 54.08 99.3 0.004
:L_ ~
5 éx:l ‘14’_.\

W57 EDTA A&, W, pH {ERE 0 Tit*
R R, 45 REW, EDTAFe™ IEE/RLL
5. 1A 12 h K pH=0.5. & 60°CHf, Fe*'¥#iti%
4 54.08%, TN 2.87%. KL% SN G R

WL IESr B, FEMBAH I — WL )RR, 105 Cil
FEF R 3 h, =) BiER R TiO,, EAE/NT 100 nm,
AfERTIA 99.3%, Zouk— P AL BE AT 2 TV BTz AT
BRI K, BAT VBN I 5.
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Complexation Separation of Fe** by EDTA from Dissolved Reaction Product of
NaOH Molten Salt with Titanium Slag and Preparation of TiO,

FENG Yang?, WANG Li-na®, XUE Tian-yan®, QI Tao!, CHU lJing-long’, WANG Jing-gang?
(1. Key Lab. Green Process and Engineering, National Engineering Lab. for Hydrometallurgical Cleaner Production Technology,
Institute of Process Engineering, CAS, Beijing 100190, China;
2. Dept. Environ. Sci. &£ Eng., Inst.Chem. Eng., Beijing University of Chemical Technology, Beijing 100029, China;
3. School of Chemical Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: Complexation of ferric ions in acid using EDTA (ethylene diamine tetraacetic acid) as chelating agent from the dissolved
reaction products of NaOH molten salt with titanium slag was studied. The effects of EDTA added amount, reaction time, pH and
temperature on the extraction rates of Ti*“and Fe®* were investigated. The results showed that the extraction rate of ferric ions increased
with increasing the amount of EDTA, prolonging the reaction time, reducing pH and raising the temperature. Spherical anatase TiO,
particles with average diameter of 100 nm could be obtained by hydrolyzing the residues at boiling point, and the content of TiO,
reached up to 99.3%.

Key words: titanium slag; molten salt method; ethylene diamine tetraacetic acid; complexation; titanium dioxide



