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Abstract — The purpose of this work is to manufacture of high efficiency water-treatment filter that is equal to
imported products or even higher in terms of quality and even develop the manufacturing process. The filtration
efficiency of the developed filter was 93~99%, which was better or similar to that of domestic filter (82~97.5%) and
Japanese filter (92.5~98%). The pressure loss(durability) along with the amount of contaminant particles was
significantly smaller than that of domestic products, and showed 0.1 kgf/cm2 less than that of Japanese products. In
addition, at the cost side of production, the developed cartridge filter can be produced with 50% of the current price
compared to that of Japanese products. Therefore, it is possible to replace the imported Japanese products as well as
domestic products.
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Fig. 1. Schematic diagram for non-woven production.
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Fig. 2. First Spray-spinning extrusion system.

(1) Resin (5) Electrostatic
(2) Extruder (6) Collector
(3) Air (7) Winder

(4) Die

Table 1. The Properties of LDPE resin

Resin Properties Unit ASTM Typical values

Melt index ¢/10 min D1238 40.0

Density g/em’ D1505 0914
Vicat softening point °C D1525 76
Tensile strength at yield N/em? D638 830
Tensile strength at break N/em? D638 850
Elongation at break % D638 500

1% secant modulus N/em? D638 9500
Low temperature brittleness °C D746 -40

Table 2. Process condition for LDPE extrusion

Cylinder zones temperature (°C)

Cylinder 1 2 3 4 Head Die
Screw Single r.p.m
LDPE 230 260 290 300 350 35~40
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Fig. 3. The schematic diagram of water filtering tester. (1) D.C. Motor, (2) Pressure gauge, (3) Indicator, (4) Filter media, (5) Flow meter.
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Fig. 4. The schematic diagram of air-filter tester.
1. Dust generator 4. Absolute filter
2. Filter media 5. Thermister
3. Digital manometer 6. Fan

Table 4. Mixing ration of dust for air-filter test

Used dust Weight ratio (%)
Loam 72.0
Carbon black 23.0
Cotton lint 5.0
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Fig. 5. Cross-section of cartridge filter.
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Fig. 6. The variation of pressure drop with water flow rate of 5 pm
cartridge filter.

Korean Chem. Eng. Res., Vol. 57, No. 6, December, 2019

R - 57

100 A= 4 — ]
1 A e
S
95 /
A
G 904
=
2
s
= 854
w - A
s ——8
“@ 80 4 4 Developed filter
E
754
{1 S —————
0 5 10 15 20 25 30 35 40 45

Particle Size (um)

Fig. 7. The filtration efficiency of S pm cartridge filter on the particle
distribution.
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Fig. 9. The variation of pressure drop with amount of contaminant
particle on 5 °C cartridge filters.
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