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Kinetics on reaction of roasting high titanium slag with
ammonium bisulfate
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Abstract: The reaction kinetics of roasting high titanium slag with ammonium bisulfate was studied. The effects of
roasting temperature, particle size and NH,HSO,-to-ore mass ratio on the roasting reaction rate were investigated. The
mechanisms of the reaction were analyzed, and a model of the reaction kinetics was given. The results show that the

roasting process can be modeled with the shrinking core model and the reaction rate is controlled by chemical reaction.

According to the Arrhenius expression, the apparent activation energy of the roasting reaction is 87.95 kJ/mol.
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Table 1 Chemical compositions of high titanium slag (mass
fraction, %)
TiO, AlLO; Fe Si0, MgO  CaO Mn
48.65 1430 3.71 17.55  7.50 5.70 0.77
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Fig. 1 XRD pattern of high titanium slag

S T AR R Sk TV ), TR e ki
TR . BRI AR TR A b al, Kb 2
K.

S BT A28 A LB 22 i . FP93 # i AN
DK-S24 BUKiB a8, W—02 B fkgs.

1.2 RWAZE

W i B R R AU LL ) T b, TR
A1, KEHIIRAE R Lz b, A A BOE IR S
FHUGTERE, s NI, IR, AR

PR RN, BHATER M RS AHERBGN, [
JUE L 1:5, RIEE 70 °'C, HHHEZE 300 r/min, B
) 1 ho BRWEHD TiO, 107 5K PR IR e Bk e g vl
SEHT

2 FHR51R

21 RBERIEAMNNESN
FERRR AT T, BRIRE LR bR 1) 2 B S Ny

BT RoR

NH,HSO,+Ti0,=TiOSO,;+NH;+H,0 (1)
NH,HSO4+FeO=FeSO,+NH;+H,0 )
NH,HSO,+Ca0=CaSO,+NH;+H,0 3)
NH,HSO,+MgO=MgSO0,+NH;+H,0 @)
3NH,HSO,+ALO;=Al,(SO4);+3NH;+3H,0 (5)

TiO,» FeO. MgO. ALO; SWREEL N, Zit
B EA BT, T ANE ) Si0, Hl CaSO4 WAL FE
TR AR 18 2 F0 3 Bram i) o e BA Rk B v 2 it
Wi AP S ) SEM 5. MK 2 F1 3 WAL kil
AR R S, BRI A, K
RSN . R B 2vE e, BUREREAT
3o, S RWEK 2 .

T R A B i o v AV 110 B i - i 22 A e 1Y
ALERE WA R AR AT ), A

F2 GREER R AL

Table 2 Chemical compositions of residue (mass fraction, %)

TIOZ A1203 F€203 SIOZ MgO CaO

10.08 9.10 1.54 54.15 5.55 11.31

B2 kit SEM &
Fig. 2 SEM image of high titanium slag
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Fig. 3 SEM image of residue

2L BRIy 3 RIS T A S N AR
FrPs e e S NS R, R BERT 2 N I (15
Wi 328 KT T AR R, DA, oA e e AR
T oy PN IR S A S SR R 2 T T
Lot IR UESE, K S R S AR HIR N AN,
SRR IN A BE AR RN, Ul W I N B2 3L (4 5 )
TRK, MO0 HE et 1 Sl B R o e A 11 S 32 Ak o7
BNzl R, S NAR RIS AR, AR B RE
ARG RO ERsE, IPRERIRR (9 o AL
B DRI et RERE AL 5 S Mgz il JRE SIS0
RN B 5 ke A, BAT TS RAIE

22 RBERRERSMN

EMRE S RE R 501, kiRl
45~53 pm (AT T, F GG FEXT N T 2 K 52
i, AR 4 Fros. A 4 mTEL, iR BERTR G
IRIRE I B, AR AR BB I AR Bl S I FE T vl
S08 Ll N 6 VKL U T VA2 A S & ek L
WEETE R, RS FE RGN OV 2 B,
SN TE LG T4 HOR S, M R R E )5
FXTELSS, PRIk, 4 aTHETRT 08 SN Ay A I v
FEiile ¥ R SR EHRARNAE SN I8 72 5
P ATV
1-(1-x)"*=Kt (6)

rfe KRR B x o AR IR
t AREREt T Wi S B, 1=(1—x)"" S ¢ S
RUFIIZIER R, IF IR IRE KT Pk i i Fed il D
A S R A 2 S g T,

LS WA A A NN RS S| Y ) P VE
TSR, sl RS A AE— B/ 20 kI/mol;

90

80

70

60

50
40

Extracting rate of TiO»/%

30

20

0 10 20 30 40 50 60
Time/min

4 AFEEE R TO, JHR I E ¢ )RR

Fig. 4 Relationship between extracting rate of TiO, and ¢ at

different temperatures
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Fig. S5 Relationship between 1—(1—x)" and ¢ at different

temperatures
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Fig. 6 Relationship between Ink and 7
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Fig.7 Relationship between extracting rate of TiO, and ¢ at

different particle sizes
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Fig. 8 Relationship between 1—(1—x)" and ¢ at different

particle sizes
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Fig. 9 Relationship between extracting rate of TiO, and ¢ at
different NH4;HSO4-to-ore mass ratios
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