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Study on Evolution of Phase Precipitation in High Aluminum
Slags
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Abstract; To improve the leaching performance of high alumina slags, DSC and SEM-EDS
analyses were employed to study the phase precipitation behaviors of high alumina slags during
solidification with controlled cooling rates. The effects of cooling rate,n( CaO)/n( AL,O,) and
MgO content on the evolution of phase precipitation were discussed. The results show that when
the cooling rate increases, the solidification process tends to have severer segregation, the C,S
phase transformation becomes more insufficient and the particle turns obviously coarse, so that the
self-pulverization and leaching performance deteriorate. With the increase of n(CaO)/n( Al,O,)
in the slags, the precipitation temperature of C,, A, rises and the activities of precipitation phases
increase gradually as CA—C,, A,—C;A. When the slags contains MgO, the phase of C,MS,
appears, which is detrimental to the phase transition of C,S. More importantly, MgO enriching in
aluminum-bearing phase leads to the formation of Q phase, which deteriorates greatly the leaching
and recovery rate of alumina.
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content
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Table 1 Composition of experimental slags
(mass fraction) %

#4i'5 n(Ca0)/n(AlLO,) CaO SiO, ALO, MgO

CAl4 1.40 53.63 16.37 30.00 O
CAlS 1.50 54.20 15.80 30.00 O
CAl17 1.70 55.35 14.65 30.00 O
CA14M1 1. 40 52.97 16.03 30.00 1
CA15M1 1.50 53.55 15.45 30.00 1
CA17M1 1.70 54.70 14.30 30.00 1
CAl14M2 1. 40 52.32 15.68 30.00 2
CA15M2 1. 50 52.90 15.10 30.00 2
CA17M2 1.70 54.05 13.95 30.00 2

E:n(Ca0) =2-n(Si0,) +k-n(ALO;) k=1.4,1.5,1.7.
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Table 2 Exothermic peaks of DSC analysis of CA14

PR g 1 g 2 CERIE 3 lcERE 4
C-min ' T T T T
5 1409.6 1196.2 1177.3 —
10 1407.4 — 1174. 1 —
15 1406.3 1193.3 1166.9 1130.2
20 1405.5 — 1169.0 1129.6
25 1404.6 — — 1127.1

K1 BSR4 7 205 (SEM)
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Fig. 1
(a)—5 C/min; (b)—10 C/min; (¢)—15 C/min; (d)—20 C/min; (e)—25 C/min.
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Fig. 2 Effect of cooling rate on precipitation of phases
(a)—5 C/min; (b)—10 C/min; (¢)—15 C/min; (d)—20 C/min; (e)—25 C/min.
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Fig. 3 EDS images of CA15M2 (15 C/min)
(a)—Mg; (b)—Al; (c¢)—Si; (d)—Ca.
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Fig. 4 Precipitation temperature range of CA(Q)
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