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Abstract

With the purpose of concentrating the magnesium from seawater, in this study, we have conducted experiments to precipitate
the magnesium using three precipitants (NaOH, cement kiln dust, and paper sludge ash), and then extract it using sulfuric acid.
Results show that the precipitation and extraction performance does not depend so significantly on the kind of precipitant: for
all the precipitants used, the precipitation efficiency is measured almost 100% and the extraction efficiency is in the short range
of 77 - 89%. The magnesium concentration in the extract is measured 4975 - 5775 mg/L, implying that the magnesium in sea-
water should be 3.8 - 4.4 times concentrated through the precipitation and extraction reactions. The reaction efficiency of the
industrial by-product used as a precipitant in this study is almost 100% similar to those of the other existing expensive pre-
cipitants.
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Fig. 1. Schematic diagram for concentrating the magnesium in seawater.
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Table 1. Concentrations of Mg and Ca in seawater

Concentration (mg/L)

Mg Ca

this study 1300 443
Leggett and Rao, 20152% 1290 411
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Table 2. XRF analyses of CKD and PSA

Content (%)
Components
CKD PSA

CaO 42.66 67.21
Si0O, 13.67 15.02
AlLO3 4.56 6.62
K,O 3.44 -
MgO 2.78 437
Fe,04 2.09 1.77
SO; 0.94 2.72
P,05 - 0.53
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Fig. 2. XRD diagrams: (a) CKD, (b) PSA.
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Fig. 6. XRD diagram of solid obtained after the preci-
pitation reaction between seawater and CKD.
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Fig. 9. Variations of the magnesium concentration and pH
in the extract with the H,SO,4 concentration. Here,

the volume of H,SOj is fixed at 40 mL and NaOH
is used as a precipitant.
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Fig. 10. Variations of the magnesium concentration and pH
in the extract with the H,SO,4 concentration. Here,
the volume of H,SO, is fixed at 20 mL and CKD
is used as a precipitant.
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Fig. 11. XRD diagrams of solids to remain after the
magnesium extraction using H,SO,: (a) CKD, (b)
PSA.
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Fig. 12. Variations of the magnesium concentration and pH
in the extract with the H,SO,4 concentration. Here,
the volume of H,SOy, is fixed at 20 mL and PSA
is used as a precipitant.
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