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Abstract
The purpose of the research was to examine the utilization of waste bittern from salt farm as a source for producing magne-
sium (Mg). In this work, a precipitation process for recovering Mg, where Mg is precipitated as Mg(OH), by the addition
of NaOH solution, was investigated. At the NaOH/Mg molar ratios of 2.70 : 1 to 2.75 : 1 and pH 9.5-10, > 99% of Mg
could be precipitated from the bittern. The molar concentration of NaOH solution added as an alkaline reagent had no sig-
nificant influence on the recovery efficiency of Mg precipitate. The particle size of Mg precipitate was strongly affected by
the flow rate of caustic addition. The faster the flow rate of caustic addition, the smaller particles were formed. The Mg
precipitate recovered was 100-120 g per 1 L of bittern and contained 94% Mg(OH), after washing with water. Our results

showed that the bittern can be used as a potential resource for Mg production.
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Table 1. Major Components (g/L) of the Bittem Used in this Study

Element Seawater* Bittern Enrichment factor
Na’ 12.28 55.84 + 1.50 4.5
Mg* 1.42 41.77 + 1.83 29.4
Ca®" 0.47 0.04 + 0.01 0.1
K 0.50 1432 + 0.21 28.6
cr 22.01 125.69 + 3.06 5.7
SO~ 3.20 63.97 + 0.62 20.0

* Data from Nir et al.[15]
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Figure 1. Schematic diagram of the experimental processes for
Mg(OH), recovery from bittern.
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Table 2. Results of Precipitation Reaction with Various Mole of NaOH Under Fixed Molar Ratio of NaOH/Mg to 2.53

NaOH (M) add V (L/Ly)* PHeq filtrate (L/Lp)* precipitate (g**/Ly)* ng (g/Ly*** Removal (%)
1 4.50 9.39 4.30 93.5 0.66 91.3
2 2.25 9.38 2.15 95.6 0.99 923
3 1.50 9.32 1.48 98.6 1.26 92.4
4 1.13 9.26 1.17 100.1 1.40 92.9
5 0.90 9.20 0.99 100.3 1.52 93.1
* per unit volume (L) of bittern
** dry weight of precipitate at 100 C after washing with DDW
*** residual concentration in liquid phase after precipitation reaction
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Figure 2. Variations of pH with addition ratio of NaOH solution.
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Figure 3. Variations of cation concentration and removal with addition
ratio of NaOH solution.
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Figure 4. Variations of anion concentration and removal with addition
ratio of NaOH solution.
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Figure 5. Variations of cation and anion removal from bittem with pH
of bittern after addition of NaOH solution.
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Table 3. Chemical Composition of Mg(OH), Precipitate Recovered from Bittem

Mg Na K Ca Cl SO,
g/kg 393.07 + 14.63 16.63 + 1.92 0.17 £ 0.05 1.62 + 097 327 + 0.35 31.35 £ 5.79
wt% 88.11 + 3.28 3.73 + 043 0.04 = 0.00 0.36 = 0.21 0.73 + 0.08 7.03 + 1.30
mol% 93.15 + 3.46 4.16 £ 0.48 0.02 = 0.01 0.23 = 0.14 0.53 = 0.06 1.90 + 0.35
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Figure 8. Particle size distributions of Mg(OH); crystallized from
bitterm depending on the injection velocity of NaOH solution.
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