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Comparisons of the film peeling from the quartz sands filter using film peeling solvents

GUO Yingming, HUANG Tinglin, WEN Gang, CAO Xin, CONG Jing

(School of Environmental and Municipal Engineering,Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract: To solve the problem of backwashing interval shortness of water plants, several film peeling solvents
including HCl, Na,SO, and H,0, were examined to peel off the overgrown filter film from filter sands surface. An
optimized dosage and time were determined by batch tests. Subsequently, the optimized conditions were tested in
the pilot-scale columns. The filter sands before and after treatment were characterized by scanning electron
microscopy ( SEM) and X-ray fluorescence spectroscopy ( XRF ). The results demonstrated that the optimized
dosage and time by HCI peeling were found to be 14.6 mg/g film and 40 min, and they were 11.7 mg/g film and
40 min for both Na,SO, and H,0,. After treatment by the film peeling solvents, the backwashing interval could be
efficiently recovered. Especially for HCI, the bed voidage increased from 27.7% to 39.1%, and the backwashing
interval increased from 33.7 h to 61.6 h. At the same time,the catalytic oxidation activity was not affected by the
peeling, and the water quality of effluent was still lower than the permitted limit. From the results of SEM and
XRF, the morphologies and elements of some films were rarely changed. Considering the recovery of the
backwashing interval and economic factors, HCI is a suitable choice for peeling off the filter film.
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Fig.1 Schematic of pilot-scale filter system
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Fig.2 Curves of film peeling amount with time at different concentrations film peeling solvents
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Fig.3 Effectsof peeling treatments on the bed voidages and
backwashing intervals of filter columns
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Fig.4 Effects of peeling treatments on water quality of effluents and influent loading rate of filter column
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Fig.5 Scanning electron microscopy (SEM) images of the quartz sand surface before and after peeling treatment
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Fig.6  Elemental composition of the filter sands before and after
peeling treatment ( HCI of 1.5 g/L)
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Tab.2 Economic analysis of several peeling solvents
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