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Abstract: Magnesium hydroxide sulfate hydrate whiskers were prepared by a hydrothermal method and scanning
electron microscope, transmission electron microscope, X-ray powder diffraction and energy dispersive X-ray
spectroscopy were employed to investigate composition and morphology of the products. Crystallization kinetics of
the whisker was studied by analyzing the change of SO/ ion concentration through the hydrothermal process at
different temperatures. Experimental data were handled using software MATLAB and numerical solution of
Runge-Kutta and crystallization kinetics equations at different temperatures were obtained according to the above
mentioned analysis. The results showed that the mechanism for crystal growth was different when the whiskers
were synthesized at different temperatures. When the reaction occurred at 170 °C, 180 °C and 190 °C, the
crystallization was controlled by multi-core surface growth, and the dynamic models for the crystallization were
MB-1, MB-2 and MB-3, respectively. While it changed to be controlled by single-core surface growth when the
reaction temperature was 200 °C or 210 °C and the dynamic models became MC-2 and MC-3 correspondingly.
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°C.210 CFH#ATRE, 5 F M 1 h2h3h5

BEBY T R R AR B Tk B Mgt H pH=10 19 B M
Na-EDTA #PrifEZE i (2K + &b 8k) A7
SO B Tl i BaSO, H it A |
1.2 BFREMUES
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Morphology of the products (a),

EDS spectra (b) and SAED pattern (c)
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Fig.2 XRD pattern of the hydrothermal products (a) and
the standard diffraction pattern of the main
diffraction peaks of MgSO,-5Mg(OH)-2H,0 (b)
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Fig.4 SEM images of the hydrothermal products

synthesized at different temperatures
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Table 1 Correlation coefficient R? of g(c)~t for the four models
Kinetic models Temperature / G

170 C 180 C 190 C 200 C 210 C
MA 0.983 4 0.959 9 0.943 3 0.983 7 0.960 7
MB-1 0.987 3 0.955 8 0.930 8 0.980 7 0954 1
MB-2 0.959 5 0.984 9 0.961 0 0.991 6 0.987 3
MB-3 0.926 1 0.979 3 0.974 0 0.981 0.988 5
MB-4 0.901 9 0.961 8 0.968 9 0.959 8 0.997 3
MC-1 0.982 7 0.952 0 0.928 4 0.977 0.948 65
MC-2 0.960 6 0.980 9 0.960 7 0.991 9 0.986 1
MC-3 0.927 5 0.98 0.974 0 0.982 2 0.998 1
MC-4 0.902 8 0.962 8 0.969 4 0.961 5 0.997 7
MD-1 0.980 8 0.96 0.932 6 0.984 2 0.963 3
MD-2 0.957 6 0.981 0 0.961 5 0.991 0.988 9
MD-3 0.923 3 0.977 9 0.974 0 0.978 1 0.990 1
MD-4 0.900 2 0.959 6 0.967 8 0.956 2 0.996 15

%0 IR R A B 1AL MB-1 MB-2 #1 MB-3, & 1 K1

Table 2 Kinetic models and rate constants for

different temperature

Temperature / °C Kinetic models Rate constants k&

170 MB-1 2971e*
180 MB-2 0.017 16
190 MB-3 0.988 3
200 MC-2 0.019 13
210 MC-3 0.220 5
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