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Leaching dynamics of 12Ca0-7Al,0;
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Abstract: Leaching dynamics of 12Ca0-7A1,05 was studied using shrinking unreacted core model. The effects of stirring
intensity, leaching temperature and concentration of reagents were investigated. The results show that the stirring
intensity doesn’t influence alumina leaching ratio when it is higher than 600 r/min; the leaching property of
12Ca0-7Al,0; is better as the temperature and concentration of sodium carbonate are higher. The leaching process is the

first order reaction, and it can be described by surface chemical reaction. The frequencys factor is 1.089X 107>, and the

apparent activation energy is 27.74 kJ/mol.
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Fig.3 Effect of stirring intensity on alumina leaching rate
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Table 1 Alumina leaching ratio at different temperatures and

times
Tirme/min Leaching ratio

50 C 60 C 70 C 80 C
10 69.99 72.65 75.72 78.35
15 72.08 75.93 79.21 82.41
20 74.47 78.43 82.65 85.32
25 76.30 80.81 84.69 88.06
35 79.52 84.22 88.83 92.85
45 82.03 87.48 91.98 95.25
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Fig.4 Relationship between 1—(1—x)"” and leaching time
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Fig.6 Leaching dynamics curves of different concentrations

of sodium carbonate
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Table 2 Rate constant at different temperatures

T/K 7'107°K™! KJ/107? KJ/10°®
323 3.096 6.100 3.537
333 3.003 8.290 4.807
343 2915 11.43 6.628
353 2.833 14.52 8.420

Mg K—UTIERE, LA 8:
HIFE 8 W13 EH LA N-1.449X10°, #iE N
—4.963, P51 E=27.74 kJ/mol, A=1.089X107,
¥ DL B BT A3 10 0 Ak B A EE AT E S RN
Arrhenius 2 XCURIR A0 27 SR 428 07 72 07 159 2 W 3)
D15 i BRI AN
1- (1-x)"=[1.878 X 10 %exp(—3.334 X 10°/T)]¢
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Table 3  Aliumina leaching ratio under different temperature

Temperature/‘C Nao/%
40 70.83
55 84.61
65 92.13
75 98.88
85 98.69
= A
3 znlb

1) HEFEE RS 12Ca0-TALO, ¥ H VR AN
R B I L A B 600 1t/min J5 AN I AL OS
AR, AT DU BRI O I R R 5

2) TEARSIGAAE T, 5 I SR BHRAR 0 5
R — s B . — MR S e A TR P 1
T I R RO PR AR

3) AEARWIITILEZ A, 12Ca0-7TALO; 1% Hiid
(P N AR 0.990 6, h—Z N o [N [ R AIEAL
BEh 27.74 kIimol, ZEM BN SN 1-(1—x)"P=
[1.878 X 10 %exp(—3.334 X 10%/T)]t.
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