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Reaction behavior of MgO in desilication process of
sodium aluminate solution
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Abstract: The reaction behavior of MgO in the desilication process of sodium aluminate solution was studied by
analyzing SiO, concentration variation in solution and compositions and phases of the desilication slag. The results
indicate that under desilication conditions of 95-100 ‘C and normal pressure, MgO can react with SiO,-containing
sodium aluminate solution to form the magnesium hydroaluminocarbonate and cause the loss of alumina. MgO has
almost no desilication effect in the normal pressure desilication process, but it can promote the desilication rate of CaO
significantly and the desilication rate increases with the increase of MgO amount when the dosage of CaO is constant.
Under desilication conditions of 190 °C and high pressure, MgO has little effect on the desilication rate of CaO, but it
can decrease the mass ratio of soda to silica of desilication slag. The sodium aluminosilicate hydrate is one of the main
phases of the slags produced from high temperature desilication process with either MgO or mixture of MgO and CaO as
desilication agent, which agrees with the result of thermodynamic calculation.
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Table 1 Effect of MgO on desilication of sodium aluminate solution at 95 ‘C

Composition of solution before desilication

Composition of solution after desilication

Desilication : .
. p(Na0,)/ P(ALOs3)/ p(Si0,)/ p(Na0,)/ P(ALOs3)/ p(Si0,)/
experiment No. . 4 5 . 4 5
(gL7) (gL7) (gL") (gL") (gL") (gL")
1 170.15 194.68 1.46 133 170.15 190.42 1.45 131
2 165.81 173.11 0.34 509 165.89 171.71 0.35 490
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Fig. 1 XRD pattern of desilication slag with MgO addition

(Desilication  condition:  solution before
desilication Na,O, 165.81 g/L, Al,O; 173.11 g/L, SiO, 0.33 g/L,
Na,O, 10.61 g/L, MgO addition 5 g/L, temperature 95 °C, time
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Table 2 Effect of SiO, concentration on desilication with
addition of MgO at 100 C

p(Si0y)(gL™)
Before desilication 0.69 1.28 1.84 2.42
After desilication 0.73 1.25 1.92 2.38

Solution type

Desilication condition: composition of sodium aluminate
solution before desilication Na,O, 163.36 g/L, Al,O; 183.10
g/L, MgO addition 5 g/L, time 120 min
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Fig. 2 Effect of MgO on desilication rate (7, ) of sodium

aluminate solution with CaO as desilication agent
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Fig. 3 Effect of MgO addition on desilication rate of

aluminate solution with CaO as disilication agent
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Table 3 Effect of MgO on disilication of aluminate solution at 190 C

Desilication additive/ Composition of

Experiment

Mass fraction of desilication slag/%

No. (gL™h solution after desilication/(g'L™") (A/S), (A/S),
CaO MgO Na,Og Al,O4 SiO, AlL,O; SiO, Na,0O CaO MgO N/S
1 5 0 147.63  162.02 0.74 219 2731 16.73 8.08 21.63 032 048 1.63
2 5 5 146.44  161.67 0.71 227 2476 1459 5.61 2333 485 038 1.70
3 0 5 14525  163.41 0.74 221 27.81 1936 9.85 027 9.34 051 144
4 10 0 147.63  159.93 0.66 242 2441 13.80 430 31.09 042 031 1.77
5 10 5 147.63  159.24 0.63 253 2593 13.60 3.38 30.07 2.81 0.25 191

Composition of solution before desilication: Na,O, 147.82 g/L, Al,O; 165.76 g/L, SiO, 5.34 g/L; desilication time: 60 min;

(A/S);: Mass ratio of Al,O3 to Si0O, in solution after desilication; (A/S),: Mass ratio of Al,O; to SiO, in desilication slag.
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Fig. 4 XRD patterns of desilication slag at 190 C: (a) Adding
MgO; (b) Adding mixture of MgO and CaO (Desilication
condition: composition of solution before desilication Na,Oy
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