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Effect factors of crystal growth and morphology of MgCO3:3H,0
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Abstract: MgCO;-3H,0 was selected as target precipitate in extraction of magnesium from brine due to its good
filtration properties and its excellent dewatering characteristics. A novel homogeneous (unseeded) precipitation of
MgCO;-3H,0 by the reaction of MgCl, with Na,COj; in supersaturated solutions was investigated for the precipitation of
magnesium from brine. The factors influenced the crystal growth and morphology of MgCO;-3H,0, such as reaction
temperature, initial concentration and titration speed were studied. The results show that the yield of MgCO3-3H,0 is
98.1% and the purity of MgCO;3H,0 is 99.91%. MgCO;3H,0 as prepared were characterized by X-ray
diffraction(XRD) and scanning electron microscope(SEM). The results show that the product is club-shaped
MgCO;3H,0 and the temperature, initial concentration and titration speed all have significant effect on the crystal
growth, crystal morphology and particle size distribution.
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Fig.1 Schematic diagram of experimental set-up used in
precipitation process: 1—Thermostatic heater; 2—Standardized
burette; 3—Stirrer; 4—pH meter; 5— Three-necked flask;
6—Sink
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Fig.2 Variety of c(Mg*") with time at different temperatures
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Fig.3 Effects of different temperatures on morphology of
MgCO5-3H,0: (a) 283.2 K; (b) 313.2K
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Fig.4 Variety of c(Mg”") with time at different initial MgCl,

concentrations
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Fig.5 Effects of initial MgCl, concentrations on morphology
of MgCO5:3H,0: (a) 0.1 mol/L; (b) 0.5 mol/L; (c) 1 mol/L
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Fig.6 Variety of c(Mg”") with time at different titration speeds
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Fig.7 Effects of different titration speeds on morphology of
MgCO;-3H,0: (a) 1.4 mL/min; (b) 3.3 mL/min; (¢) 6.7 mL/min
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Table 1 Purity and yield of crystals synthesized at different

temperatures
Initial . Titration Temperature/ Purity/ Yield/
concentration/ speed/ K o o
(mol'L™h (mL-min") ¢ ¢
283.2 99.31 759
293.2 99.34 793
0.1 3.33
303.2 99.82 854
313.2 99.88  86.9
283.2 99.75  93.8
293.2 99.65 949
0.5 3.33
303.2 99.78  96.0
313.2 99.89  96.8
283.2 99.33  97.0
293.2 99.32 972
1.0 333

303.2 99.78 975

313.2 99.82  98.1
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Table 2 Purity and yield of crystals synthesized at different

titration speeds

Temperature/ Initial . Titration Purity/ Yield/
K concentration/ speed/ o o
(mol'L™) (mL-min ") ’ ’
1.40 99.91 98.0
313.2 0.5 3.33 99.89  96.8
6.67 99.84  93.0
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