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Two-Step Preparation of Magnesium Hydroxide Flame Retardant from Magnesium Oxide
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Abstract: The flame retardant magnesium hydroxide powder was prepared by two-step method using magnesium
oxide which was calcined by magnesium chloride as raw material. Two-step method consists of hydrating and
hydrothermal reaction process. The effects of hydration time, hydrothermal reaction time and temperature, and the
concentration of sodium hydroxide on the morphology and structure of magnesium hydroxide had been studied.
Special attention was given to the obtaining of platelet-shaped, high purity and highly-dispersible powders. The
characterization of magnesium hydroxide powder was investigated by X-ray diffraction (XRD), scanning electronic
microscope (SEM), and nitrogen absorption BET analyzer. It is indicated that magnesium oxide has been
completely hydrated after 3h. As the hydrothermal temperature and time increased, crystal size became larger and
crystalline dispersion became remarkable. Additionally, increasing the hydrothermal additives concentration of
sodium hydroxide can significantly improve the degree of crystallization crystals, reduce the microscopic internal

strain of crystal, and enhance powder dispersibility.
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Table 1 Chemical composition of the raw material

Composition Mass / %
MgO 9571
cr 3.29
SO 0.34
Fe,0; 0.02
Total 99.36
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Fig.1 SEM images of Mg(OH), powder in different NaOH concentration, for 8h hydrothermal time at 200 C
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Table 2 Influence of NaOH concentration on the microscopic strain and half width of crystal
planes of Mg(OH), crystals
Sodium hydroxide concentration / (mol-L™) 0.5 1.5 2.5 3.5 45
Microscopic internal strain on plane(101) / () 2.3x10° 1.8x107 9x10™ 8x10™ 6x10™
1(001)/1(101) 0.85 0.86 0.81 0.98 113
1(001)/1(100) 22.95 24.65 28.85 37.15 36.65
Half width of the (001) peak / (°) 0.239 0.183 0.134 0.117 0.121
Half width of the (101) peak / (°) 0.251 0.194 0.130 0.123 0.123
Half width of the (100) peak / (°) 0.170 0.150 0.154 0.109 0.104
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Fig.2 XRD patterns of Mg(OH), powder in different
NaOH concentration, for 8 h hydrothermal time
at 200 C
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Fig4 SEM images of Mg(OH), powder for different hydrothermal time, at 200 °C, and in 4.5 mol-L™ NaOH
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Table 3 Influence of hydrothermal temperature on the microscopic strain and
half width of crystal planes of Mg(OH), crystals

Hydrothermal time / h 4 6 8 10
Microscopic internal strain on plane(101) / (1) 9.9x10™ 8.3x10™ 8.1x10™ 6.7x10™
1(001)/(101) 0.86 2.98 1.31 1.07
1(001)/1(100) 30.26 106.68 36.69 31.88
Half width of the (001) peak / (°) 0.163 0.106 0.121 0.128
Half width of the (101) peak / (°) 0.194 0.157 0.123 0.122
Half width of the (100) peak / (°) 0.175 0.140 0.104 0.133

(a) Without hydrothermal reaction
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Fig.6  SEM images of Mg(OH), powder for different hydrothermal tempreture, for 8 h hydrothermal time
and in 4.5 mol- L' NaOH
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