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Abstract: The mass transfer performance of an atomizing reactor for magnesium hydroxide preparation was
investigated through a combination of theoretical modeling and experimental validation. A mass transfer model
based on surface renewal theory was developed and exhibited good predictive capability, with an error below 10%.
The results demonstrated that the liquid - gas flow ratio and magnesium chloride solution concentration
significantly influenced the mass transfer efficiency. Optimal conditions were obtained at a liquid flow rate of 60 L h
~!, an ammonia flow rate of 300 L h™' (liquid - gas flow ratio of 2 X 107%), a MgCl, solution concentration of 25 wi%,
and a temperature of 308 K. Under these conditions, the volumetric mass transfer coefficient (K,,) reached a
maximum value of 2.53 kmol-kPa™'m™3+s7". The atomizing reactor achieved a conversion of 77.61% within 30 min,
representing an 8.2% increase compared with a conventional bubble reactor, while reducing the reaction time by 40
min. Moreover, the obtained Mg(OH): exhibited a significantly smaller particle size (D, reduced by 74.12%),
narrower size distribution, and stable crystal structure. Extending the atomization time to 90 min resulted in well-
defined hexagonal plate—like Mg(OH)> with improved dispersion. This research can provide fundamental theories

and data references for the optimization of related processes.
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Fig.1 Schematic diagram of the experimental procedure
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Fig.2 Schematic diagram of the mass transfer model in droplets
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