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Development and Performance Evaluation of Positively Charged Porous
Filter media for Water Purification System

Chang-Gun Lee, Ho-Young Joo, Jae-Keun Lee',Young—Chull Ahn’, Seong-En Park™

ABSTRACT: Filtration by fibrous filter is one of the principle methods used for removing
pollutant particles in the liquid. Because of the increasing need to protect both human health
and valuable devices from exposure to fine particles, filtration has become more important.
Filters have been developed with modified surface charge characteristics to capture and
adsorb particles by electrokinetic interaction between the filter surface and particles contained
in water. The main purposes of this study are to develop and evaluate the performance
evaluation of the apparatus for making a positively charged porous filter media and to
analyze the surface characteristics of the filter media for capturing negavitely charged
contaminants mainly bacteria and virus from water. The experimental apparatus consists of
a mixing tank, a vacuum pumping system, a injection nozzle, a roller press and a controller.
The filter media is composed of glass fiber(50-750 mm), cellulose(10-20 m) and colloidal
charge modifier. The characteristics of filter media is analyzed by SEM(Scanning Electron
Microscopy), AFM(Atomic Force Microscopy) and quantified by measuring the zeta potential
values
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Fig. 1 Schematic diagram of filter media

manufacturing process
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Fig. 2 Schematic diagram of the apparatus
for manufacturing the filter media
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(a) Glass fiber

(b) Cellulose fiber
Fig. 3. SEM analysis of filter media materials
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Fig. 4. Experimental apparatus of the filtration
efficiency test
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(b) Coated surface
Fig. 5 SEM analysis of filter media surface

(a) Non-coated surface
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Fig. 6 Topography images of charge modified
filter media.
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Table 1. The zeta potential and filtration efficiencies of filter media

Components Zeta potential Filtration
Samples . . . - o)
(Mixing ratio, %) (mV) efficiencv(%)
Non-modified filter media | Glass fiber(50%), Cellulose(50%) -50.42 3.0
Membrane Polyvinylidene flouride(0.45 m) -16.01 10.4
Modified filter media | 0258 fiber(50%), Cellulose(50%), |, 45 o5 98.0

Charge modifier(100%)'"

(1) wt% of glass fiber mass,
(2) at 0.11 ym (PSL particles)
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Fig. 7 Filtration efficiency of the filter medium
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