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Reaction mechanism of titanium-bearing
steel slag roasting in NaOH melt
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Abstract: With consideration of the high content of calcium and phosphorus, titanium-bearing steel slag was roasted
with NaOH to investigate the effects of roasting temperature, roasting time and mass ration of alkali-to-ore on the TiO,
extraction rate. The kinetics of the roasting process were analyzed. The results show that the optimal conditions of
titanium-bearing steel slag reacted with NaOH melt are as follows: roasting temperature 450 °C, alkali-to-ore ratio 6:1
and roasting time 60 min. The roasting process is found to be diffusion controlled at temperature of 350—500 °C. The
apparent activation energy is 10.77 kJ/mol, and the kinetic equation can be described as follows: 1-2X/3—(1-X)**=
1.239exp[—39.4/(RT)]t. The complete decomposition of the main phases (Mg, TiO4, MnTi,O, CaTiO;) in

titanium-bearing steel slag after roasting with NaOH has created favorable conditions for the extraction of titanium.
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Table 1 Chemical composition of titanium slag %
FeO Fe,04 CaO SiO, V,05 MgO
5.36 4.62 31.47 13.43 9.91 7.76
MnO  ALO;  TiO,  P0Os  HAih  HE
8.36 1.42 9.86 437 3.44 100
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Fig. 1 XRD pattern of titanium slags
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Fig.2 SEM image of titanium slags
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Fig.3 Effect of roasting temperature on extraction

rate of titanium dioxide
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Fig. 5 Effect of alkali to ore ratio on extraction rate of TiO,



128 XE B, &

BRI 71 R NaOH 4 2 P e i % L AL

2911

ZENEINNS, TiO, JRMURIEAT NI, UImEIE 2, %
GG AR ZR T R I IN L AL BN A, AR T SOBHEAT 5
[F] IR A2 5 e A v By AR IR R0 BT, 33 THO, $2HX
R,

WEEL B 31, 401, 5:1, 6:1 BB R
(1) XRD el 6 fras. B 6 vl%n: 4Ot 3:1
i, Mg,TiOy, MnTi,O4 Fil CaTiO; 7E NaOH fEH T4
& Na, TiOs FIUAH R 4 JE S8 Ak, FeV,0, 7£ NaOH 1
T A BARBR ER AR s 4T LU IS 28 5:1 1, BEfR HR e
NaOH =g I, A S A A ST I 55 »
N T 54T S LA 6:1 I, eI A RT g
SEATVH R, H AR U 6:1 B R N AR T4

*—MgO =—Fe,Ca,05
*—CaO ‘_Fezsi04
% +—CaSi0; °—CaTiO,
. ¥—MnO
@ suf o] sttmet o
© ] Jowilmettew
®) | oetteetrea
A
*
@ o] Jo sttmett o
10 20 30 40 50 60 70 80 90
26/(°)

A E: (a)3:1; (b)4:15 (c) 5:15 (d) 6:1

B 6 TRRE#AA iR iIAZiEE XRD # B
Fig. 6 XRD spectra of slags at different alkali to ore ratios
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Fig. 7 Effect of roasting time on extraction rate of TiO,
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Fig. 9 SEM images of slag at different roasting time
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