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Abstract: According to Bromley model, the reasonable Bromley parameters for NaOH, NaAl(OH), and Na,CO; were
obtained by calibration regression on their experimental activity coefficients. The activity coefficient calculation model
for NaOH-NaAl(OH),-Na,CO;-H,0 system was established based on Bromley model and the molatlity in the molal scale
is that m(NaOH)<8 mol/kg, m(NaAl(OH),)<3 mol/kg, m(Na,CO;)<3 mol/kg, respectively, and ionic strength /<9
mol/kg. The comparison of the activities of water calculated by the presented model with that of Rard’s method shows
that the presented model is reliable and accurate and the values of the parameters for the three electrolytes are appropriate.
Furthermore, the presented model can also be applied in the activity coefficient calculation for NaOH-NaAl(OH),-H,0
system.
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Table 1 Comparison of fANaOH) calculated by Bromley

model and reference value at 25 C

m(NaOH)/(mol'’kg ") ~ fANaOH),;y  fiNaOH)ey  R/%
0.01 0.902 0.903 0.1
0.05 0.819 0.823 0.5
0.10 0.775 0.782 0.9
0.50 0.685 0.699 2.0
1.00 0.674 0.689 22
1.40 0.684 0.701 25
1.80 0.702 0.723 3.0
2.00 0.714 0.736 3.1
3.00 0.794 0.823 3.7
4.00 0.911 0.940 32
5.00 1.076 1.084 0.7
6.00 1.302 1.260 -32
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Fig.1 Comparison of f{NaOH) and f{(NaAl(OH),) calculated
by Bromley model and corresponding reference values at 40 C
(®: Activity coefficient of NaOH calculated by Bromley model;
A : Reference value of activity coefficient of NaOH; M :
Activity coefficient of NaAl(OH), calculated by Bromley
model; Y : Reference value of activity coefficient of
NaAl(OH),): (a) a;=1.5; (b) a;=3; (c) a;=5
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Table 2 Comparison of f(Na,COs;) calculated by Bromley
model and reference value at 25 C

m(Na,COs)/(mol'kg ") fiNayCOs)r  fINaCO3)ew  R'/%

0.1 0.475 0.461 -2.9
0.2 0.399 0.389 -2.5
0.4 0.325 0.322 -0.9
0.6 0.283 0.286 1.0
0.8 0.255 0.262 2.7
1.0 0.235 0.245 4.2
1.4 0.209 0.222 6.0
1.8 0.193 0.206 6.8
2.2 0.184 0.195 6.0
24 0.181 0.191 53
2.6 0.178 0.187 4.9
2.8 0.177 0.183 3.5

3.0 0.176 0.180 23
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Table 3 Verification of Bromley model for activity of water in industrial sodium aluminate solution
Condition m(NaOIiIl) / m(NaAl(OiI )2/ m(NaZC(??)/ @, Rl)/,l @, Bl)/, . Error/%
(mol'kg ) (molkg ) (mol-kg ) (molkg ) (molkg )
Raw liquor 1.376 0.780 0.370 0.981 0.967 -1.4
Effect IV 1.582 0.881 0.397 0.968 0.962 -0.7
Effect III 1.797 1.009 0.469 0.958 0.956 -0.3
Effect I 1.989 1.205 0.520 0.941 0.949 0.9
Effect | 2.497 1.499 0.647 0.905 0.933 32
Stage 1 2.526 1.503 0.634 0.900 0.932 35
Stage 2 2.531 1.517 0.645 0.901 0.932 35
Stage 3 2.580 1.551 0.667 0.898 0.930 3.6

1) ay, r is calculated by Rard method,; a,, p is calculated by Bromley model.
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(1240 B(Na,CO3) 71 12515 8 7 11 RS FH i Bl PR,
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3 mol/kg H 7<10 mol/ kgo hydroxide-sodium aluminate solutions[J]. Hydrometallurgy,
2007, 89: 233-241.
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