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Fig. 8 Micrographs of PPS bag fiber after filtration test against charged particles
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Unipolar/bipolar pre-charging enhanced the filtration performance of bag
filter for fine particulate matter from blast furnace dust
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Abstract The collection efficiency of the conventional bag filter for fine particles is still not ideal. Adding a
pre- charging device in front of the inlet of the bag filter is a feasible technical mean to improve its filtration
performance. The effects of matching voltage and flow velocity on electric agglomeration of bipolarly charged
particles were investigated in this paper. The collection efficiency and pressure drop characteristics of bag filter
for uncharged, unipolarly and bipolarly charged particles were compared and studied, and the micromorphology
and structure of dust cake was also observed. The results showed that the agglomeration efficiency declined with
the decrease of flow velocity (1.5~0.5 m-s™') and matching voltage (-16~ -12 kV). The collection efficiency
was significantly improved by the unipolarly and bipolarly charged particle. More specifically, for particles with
a particle size smaller than 0.5 um, the enhancement effect of bipolar pre-charging technology on collection
efficiency was higher than that of unipolar pre-charging technology. However, for the particles with a particle
size between 0.5 um and 2.5 um, the enhancement effect of single-polar precharging technology was higher than
that of bipolar precharging technology. The precharging technology also reduced the growth rate and increment
of pressure drop of bag filter, and the effect of the single-pole precharging technology on the reduction of
resistance was more significant. These findings are very important for the enhanced removal of micron and
submicron blast furnace dust by using conventional bag filter.

Keywords pre-charging; blast furnace dust; bag filter; collection efficiency; pressure drop
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