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Parameter optimization of desulfurization agitator based on

response surface methodology
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Abstract:To address the solid content distribution and agitating power optimization issues of the desulfurization
agitator, a single-layer double-arc impeller agitator is used in a baffle-free square mixing tank for experiment.The study
focuses on the dispersion degree of desulfurized gypsum volume fraction at different heights near the wall surface of the
tank and the dispersion degree of volume fraction under complete uniform suspension.Taking Theil’s inequality coefficient
(TIC) as the dispersion degree indicator,the single factor influence laws of different agitator speeds, agitator height from
the bottom,blade diameter, and blade angle are explored, and the agitating power optimization is conducted by using
response surface methodology.Results indicate that in the single factor experiment, the solid content is the highest and the
minimum stirring power required for the desired TIC (TIC < 0. 151 6) is 20.42 W when the impeller off-bottom
clearance is approximately 3/10 of liquid level height. After response surface optimization,the power reduces to 17.94 W,
and power consumption decreases by around 12%.

Key words : agitator; solid content distribution; Theil’s inequality coefficient; power consumption; response surface

methodology ; parameter optimization
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