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Fig.1 Model of irradiation experiment
A: The mask of micro-porous array; B: The polypro-
pylene membrane; d,: The distance of EB transmit in
air; d,: The thickness of the mask; dj: The thickness of
PP membrane
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Fig2 XRD spectra of polypropylene membrane
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Table1 Molecular weight of Polypropylene at different irradiation doses
. . Dose /kGy
Molecular weight / g-mol” o 00 200 300

MJ10¢ 2.6446 3.1053 1.8835 15109
M,J10° 45190 7.4903 42364 2.9280
M0 9.2624 27.470 10.789 6.7612
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Fig3 ]d)SC curves of polypropylene at different irradiation
(X:s%s kGy; B: 100 kGy; C: 200 kGy; D: 300 kGy)
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Fig4 Effects of etching time on the bulk etching rate
(H,SO;: 8.0 mol/L, K,Cr;0;: 0.2379 mol/L, 80°C)
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Fig.8 Effects of etching temperature on the bulk etching rate
(K,Cr,05 0.2379 mol/L, H,SO, 8.0 mol/L, 1 h)
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Fig.6 Effects of potassium dichromate concentration on the
bulk etching rate
(H,S0, 8.0 mol/L, 80°C, 1 h)
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Fig.7 Effects of sulfuric acid concentration on the bulk
etching rate
(K,Cr,o, 0.2379 mol/L, 1 h, 80C)
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Fig.8 Image of micron-hole Array on polypropylene
membranes
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Table 2 The mechanical property of PP membranes

Mechanical property

Before etching

After etching

Maximum tensile strength /MPa
Elongation at break /%
Modulus of elasticity /MPa

3459.78

84.79
5.78
282593

Table 3 The mechanical property of the PP membranes at different irradiation dose

Dose /kGy
Mechanical property
it 0 100 200 300
Maximum tensile strength /MPa 96.0 97.2 78.95 72.12 67.25
Elongation at break /% 7.28 751 6.94 6.61 4.63

Modulus of elasticity /MPa 3459.78

3620.19

2046.51 1949.46 1657.1
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Preparation of micron-hole array on polypropylene membranes

by electro beam irradiation

CHEN Yongkang' ZHOU Ruimin®
!(Shanghai Institute of Measurement and Testing Technology, Shanghai 201203, China)
2(Shanghai Applied Radiation Institute, Shanghai University, Shanghai 201800, China)

ABSTRACT In this paper, micro-porous array on polypropylene membranes were successfully prepared by elec-
tron-beam irradiation, before which the membrane were covered with mask and then etched with oxidation solution
after which. The aperture of the prepared membranes was about 200 pm. GPC DSC XRD was used to measure the
molecular weight, to characterize the thermal properties and the crystallinity of the irradiated crystal polymer respec-
tively. The effect of etching time, temperature and the concentration of solvent on the etching rate also was investi-
gated. The mechanical properties of irradiated and etched membranes at different irradiation doses were determined
by use of electronic tensile testing machine and the pattern morphology as well as aperture of the prepared mi-

cro-porous array membranes were characterized by electron microscope.
KEYWORDS Electron-beam irradiation, Polypropylene (PP), Etching, Micro-porous array
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