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Table 1 A, G’ 1 15 of ions and compounds containing Li, Al,Mg and Cl

BT AW A G /(K s mol ™) 30 Rk BP AW A G s/ (K o mol ™) 30 ik
Al 0 (2] OH" -157.337 (2]
AP* -489. 111 (2] AlO; -830.9 (14]
AI(OH), -1 138.706 ) Mg 0 [2)
LiAlO, -1 126.309 (2] Mg -454.892 (2]
Lit -292. 607 (2] Mg(OH), -833.56 (2]
Cl- -131.291 (2] H,0 -237. 141 [12]
H* 0 [14] H, 0 [12]
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Table 2 Comparisons of predicted with experimental values

i AG e/ (KJ = mol ™) AGgiaea/ (KJ = mol ™) TRZE/ Y
Mg(NO,), ~589.20 - 625.22 6.11
Mg(NO,), + 6H,0 -2079.70 -2 091. 12 0.55
MgSO, -1 170. 10 -1167.46 0.23
MgSO, - 6H,0 -2 630. 80 -2 633.36 0.10
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A G /(K] - g v mol™")
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2 (Li*) = ( -250.254)
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R4 PRV 29815 K TR ¢ - pH 15X
Table 4 ¢ — pH formulas of equilibrium reaction at 298. 15 K

Fei = ¢ - pH 550
2H* +2e==H, @ = —0.0591pH
0.50, + H,0 +2e ==20H" @ =1.229 -0.0591pH
AP* +3e==Al ©=—1.6835+0.01971g[ A’ ]
Al +3H,0 == AI(OH), +3H" +3e = —1.4762 —0.0591pH
AlO; +H* +H,0 == AI(OH), pH =12. 3784 +51g[ AlO; ]
Al +2H,0 == Al0; +4H" +3e @ = —1.23203 +0.0197Ig[ AlO; ] -0. 0788pH
Mg’ " +2e ==Mg @ = —2.3573 +0.02961g[ Mg** ]
Mg** +2H,0 ==Mg(OH), +2H* pH =8.3786 —0. 5lg[ Mg** ]
Mg +2H,0 == Mg(OH), +2H" +2¢ ©=—1.8618 —0.0591pH

LiCl - 2A1(OH), + 2H,0 +6H"' ==2AI* +Li* +Cl” +8H,0 pH =5.9582 -0.333331g[ AI'* ] —0.166671g([Li* J[Cl" ])

2A1+Li* +Cl~ +8H,0 ==LiCl - 2A1(OH), - 2H,0 +6H" +6e ¢ = —1.3380 -0.0591pH - 0. 00991g[ Li* ][ C]" ]
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Fig. 1 The ¢ — pH diagrams of the AI’* —Cl~ = H, 0 system and the AI’* —Li* —Cl~ —H, 0 system
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Thermodynamic Study on Separating Magnesium and Lithium
by Aluminum-Based Materials

ZHONG Mao-li "
(Zijin Mining Group Gold Smelting Co. Lid. ,Longyan ,364000,China)

Abstract ; The lithium resources in salt lakes are abundant in China,due to the high ratio of magnesium to lith-
ium and similar properties of magnesium and lithium, the separation of magnesium and lithium is difficult,
which limits the utilization badly. In this paper,the standard Gibbs free energy A, Gy ;s of LiCl + 2A1( OH),
- 2H,0 was estimated by the ¢ — pH diagrams of the Li — Al - Cl - H,0 system and Li — Al - Mg - Cl - H,0
system according to the thermodynamic calculation. The potential — pH diagrams showed that LiCl - 2A1(OH),
+ 2H,0 in solution had a larger stable region than Mg( OH),. In the experiment of separating magnesium and
lithium ,Li* was coprecipitated with the reacted aluminum by regulating the pH of the solution, while Mg’ " re-
mained in solution, thereby magnesium and lithium were separated. The experimental results were roughly con-
sistent with the thermodynamic analysis.
Key words : Salt lake brine ; Group contribution ; Thermodynamic calculation ; Separation of magnesium and lith-

ium ; Aluminum-based materials



