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A study on characteristics of filters for domestic household water purifier
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Abstract: It is important to establish water treatment technologies for drinking water because Korea
belongs to water-stressed country. Leachate from recent incident of foot-and-mouth disease has become an
opportunity to be aware of the need to manage water quality. Water purifiers are adopted to four or five
steps of filtration process. Each steps are composed of a sediment filter, a pre-carbon filter, an UF or a
RO membrane filter and a post-carbon filter. And additionally a ceramic filter can be used as a final
stage. In this study, operational conditions in each steps are examined and characteristics of each filters
are investigated. SEM analysis is used for filter surface and shape investigation using 6 commercial
samples. Pore sizes of the sediment filter, the UF membrane filter, and the RO membrane filter are
30~47 m, 0.005~0.5 ym, and 0.025~0.25 um, respectively. Specific surface areas of activated carbons are
ranged from 622 to 1,308 m?g.
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Figure 2: SEM photos of sediment filters
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Figure 4: SEM photos of a post-carbon filter
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Figure 5: SEM photos of UF/RO membrane filters
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Table 2: Pore sizes of each filters

Type Pore size(um)
Sediment filter 30 ~ 47
UF membrane filter 0.05 ~ 0.5
RO membrane filter 0.025 ~ 0.25

o
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Maximum Pressure (MPa)
s o

Figure 7: Maximum operating pressure of filter
modules.
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Figure 8: Maximum flow rate of water filters
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Figure 9: Capacity of water filters
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Figure 10: Maximum temperature of water filters
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Table 3: Operating condition of each filters according to manufacturer

Maximum Operating Maximum Flow Rate Capacity P Maximum

Pressure (MPa) (I/min) ) Temperature (C)

1 [ 23] 4 1] 2 |3 4 1 [ 2 | 3 [ 4 1 [ 23 [ 4[1]2]3]4
A 0.78 1.6 0.052 16 2,400 7,200 PP AC E:Q* AC 38

1 [ 23] 4 1 [ 2] 3 4 1 [ 2 ] 3 [ 4 [2 [ 3[4 |1]2]3]4
B 0.827 3.8 1,500 4,500 2,500 | PP AC PS AC 45

1 [ 23] 4 1 [ 2] 3 4 1 [ 2 ] 3 ] 4 [ 2 [ 3[4 ]1]2]3]4
¢ 0.483 2 3,600 PP AC PS AC 45

1 [ 23] 4 1 [ 2] 3 4 1 [ 2 ] 3 [ 4 [2 [ 3[4 1]2]3]4
D 0.785 3 3,000 5,000 10,000 5000 | PP AC PE AC 40

1 [ 23] 4 1 [ 2] 3 4 1 [ 2 ] 3 [ 4 [ 2 [ 3] 4 |1]2]3]4
E 0.392 3.8 3,600 10,800 7,200 | PP AC PS AC 45

1 [ 23] 4 1 [ 2 3] 4 1 [ 2 [ 3] 4 [2 [3[41]2]3]4
F 0.686 38 38 012 28 |3600 7,200 14,400 3,600 | PP AC PA AC 38

1: Sediment filter, 2: Pre-carbon filter, 3: UF membrane filter, 3": RO membrane filter, 4: Post-carbon filter
P.P: Polypropylene, A.C: Activated carbon, P.A: Polyamide, P.S: Polysulfone, P.E: Polyethersulfone
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