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Abstract: In order to better understand the morphological features and precipitation mechanism of celestite crystals, in
this paper, sodium sulfate solution and strontium chloride solution were used to conduct the hydrothermal synthesis experi-
ments of celestite using various methods including the room temperature mixing-room temperature growth method, the room
temperature mixing-high temperature ripening growth method, and the high temperature in-situ mixing method. Results
show that the temperature has a significant impact on the morphology of celestite crystal. The celestite crystals synthesized
by using the in-situ mixing experiments at 200 °C are characterized with various kinds of morphological crystals, including
granular, X-shaped, V-shaped, flake-like, dendritic and rhombohedral ones, while the celestite crystals synthesized by u-
sing the room-temperature mixing-room-temperature growth and the room-temperature mixing-high-temperature ripening
growth experiments, have mainly plate and bipyramid morphologies with little difference. In addition, dendritic celestite
crystals were only appeared in the high-temperature in situ synthesis experiments under conditions of [ SO ] :[ Sr** ] molar
concentration ratios of 2:8 and 3:7 at 200 °C. These results are similar to previous experimental results of barite, that is,
the dendritic barite only formed in the high-temperature in situ mixing experiments with the mixed solution having exces-
sive Ba®" relative to SO in terms of their molar concentrations. Taken together, dendritic morphology of cystal may be an
important morphological feature for minerals of the barite-celestite-like isomorphic solid solution series. This reveals the
fluid mixing of excessive cation relative to anion in terms of their molar concentrations at high temperature.
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Fig. 1 Simple setup for synthesis experiments using the high temperature in-situ mixing method
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Table 1 Experimental conditions for synthesizing

celestite crystals
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Fig.2 The SEM images of celestite crystals synthesized by using the in situ mixing of Na,SO, and

SrCl, solutions at 200 C
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Table 2 Morphologies of celestite crystals synthesized
from solutions with different molar concentration ratios

in the high-temperature in-situ mixing experiments
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Fig.3 The SEM images of celestite crystals synthesized by the room temperature mixing-high temperature ripening growth experiment
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Fig. 4 The SEM images of celestite crystals synthesized by the room temperature mixing-room temperature

growth experiment
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Fig. 5 Comparison of Raman spectra of experimentally synthesized celestites and standard celestite( RRUFID = R040007 )

P60 A R TR 0B AR 69 1 2K XRD 19
Fig. 6 Representative XRD patterns of synthesized
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Fig. 7 A schematic diagram for the formation process of dendritic morphology of celestite crystal
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