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Optimization of Arsenic Removal for Electrostatic Precipitator Dust
from Baiyin Furnace Based on Box-Behnken Design
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Abstract: A process consisting of low-temperature alkaline roasting and hot water leaching was used to remove arsenic in
electrostatic precipitator dust ( EPD) from Baiyin furnace. Effects of alkali-to-material ratio, roasting temperature and
roasting time on the arsenic leaching rate were investigated, and the process parameters were optimized based on the
Box-Behnken design with response surface method. The results show that three factors all can bring effects on the leaching
rate of arsenic in EPD, and the roasting temperature has the greatest effect on the arsenic leaching rate. Based on the
single-factor experimental results and the Box-Behnken design, the roasting conditions are optimized as follows:
alkali-to-material ratio of 1.2, roasting temperature at 600 “C and roasting time of 2 h. Under the optimal conditions, the
leaching rate of arsenic from EPD is 90.76%, and lead, zinc, copper and bismuth are almost not leached. It is shown
that the low-temperature alkaline roasting-hot water leaching process can realize the selective removal of arsenic from
EPD, and the valuable metals concentrated in the leaching slag can be comprehensive recovered.

Key words: electrostatic precipitator dust from Baiyin furnace; arsenic removal; response surface method ( RSM) ;

low-temperature alkaline roasting; dust
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