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The products transformation and formation mechanism in the roasting process of
high Ti-bearing blast furnace slag with ammonium sulfate
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(1. Key Laboratory of Solid Waste Treatment and Resource Recycle, Ministry of Education, Southwest University of Science and
Technology, Mianyang 621010, China; 2. Institute of Mineral Materials & Application, Southwest University of Science and Tech-
nology, Mianyang 621010, China)

Abstract: The high Ti-bearing blast furnace slag is an important mineral resource which contains abundant
TiO,. In order to achieve the enrichment of TiO,, the authors investigated the phase transitions and reaction
mechanism of the blend of high Ti-bearing blast furnace slag and ammonium sulfate in the roasting process. The
chemical calorific effect of the blend and the phase composition of high Ti-bearing blast furnace slag as well as the
roasting products were characterized by means of TG-DTA and XRD. The results showed that the main mineral
phases of the slag were perovskite, diopside and spinel, and there existed three endothermal valleys in the course
of heating, which were caused by thermal decomposition of (NH,),SO,, reaction of the decomposition product
with metal oxides in the slag and thermal decomposition of the intermediate product respectively. Ammonium
sulfate was decomposed into (NH,)3H(SOy), under lower temperature, which reacted with the metal oxides in
the perovskite and diopside to form CaSO,. AbLO; in the spinel, which reacted with (NH,),SO, and (NH, );H
(SOy); to generate (NH, )3AI(SO; )5 at 300~375C ; at 375—425C, (NH, )3 Al(SO,); reacted with ALO; to form
NH;AI(SOy),, and then NH;Al(SO, ), was decomposed into Al (SO, )3 when the roasting temperature rose to 500C .
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Table 1 Main chemical composition of the experimental material

Si02 TiOZ CaO A1203 Mgo FC203 MnO Kzo SC)}

24.98 21.09 26.91 16.77 7.68 1.10 0.68 0.50 0.29
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Fig. 1 XRD pattern of the high Ti-bearing blast furnace
slag sample
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Table 2 Main phase compositions of samples at different roasting temperatures
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Fig. 3 XRD patterns of the roasting products at 300C
325Cand 350°C
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