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ABSTRACT : The polymeric porous materials which consisi of polypropylene(PP) and polyethylene(PE) powder
were prepared to apply to the air purification systems by extrusion sintering method. SEM analysis showed that a
composite polymeric porous structure made up of PP and PE was obtained, where PE was melted and adhered 10
PP because the melting temperature of PE was lower than that of PP. The filtration characteristics and mechanical
properties of polymeric porous materials were investigated by varying the head die temperature of the extruder,
extrusion velocity, and the melt index and quantity of PE. The filtration efficiency was proportional to the quantity
of PE but inversely proportional to the melt index of PE. The polymeric porous matetials composed of PP and
PE, which was made by extrusion sintering method, was found to be suitable for the filter element of the air
purification systems.
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Polypropylene®} Polyethylene > 2 THE 712 2EA £ gHEA

Table 1. The Composition of porous samples produced by extrusion siitering method

Composition, (mass %)

PP 85% + PE 7% + PP wax 8%

PP 84% + PE 8% + PP wax 8%

PP 83% + PE 9% + PP wax 8%

PP 82% + PE 10% + PP wax 8%

PP 81% + PE 11% + PP wax 8%

PP 80% + PE 12% + PP wax 8%

N || Wi

PP 79% + PE 13% + PP wax 8%

Table 2. The particle size distribution of dust

particle size distribution (%)

mean particle

1-5um 6-84m 11-20m

21-30¢m above 31um size(um)

59.6 19.3 16.5

22 24 8.84
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Figure 1. Schematic diagram of twin screw extruder for extrusion sintering method
(Liscrew, 2:cylinder, 3:charging funnel, 4:inlet section with cooling, 5:measuring converters,

6-8:zones of the cylinder,
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[ -1:heating, 9:body, 10:head die, 11:drive).
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Figure 2. Cross-sectional schematic diagram of

polymeric porous meterial.
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Figure 3. The schematic diagram of air-filter
tester
(1l:dust generator, 2:filter element, 3:digital
manometer, 4:absolute filter, 5:thermister, 6:fan).
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(c) PE 11 wt.% (d) PE 13 wt%

Figure 5. SEM photographs of polymeric porous materials (surface part).
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(c) PE 11 wt.%

(d} PE i3 wt.%

Figure 6. SEM photographs of polymeric porous materials (fracture parts).
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Figure 8. Comrelation between the porosity and
the weight fraction of PE.
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Figure 11. Filtration efficiency of polymeric

porous materials on the weight fraction of PE.
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