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Table 1 Irradiation parameters of each layer.

R miR R e REE AR
Layer No. Absorbed energy / MeV-u! Energy loss rate / MeV-mg '-cm 2
1 3.12540.002 18.71340.051
2 2.397+0.003 20.669+0.082
3 1.593+0.005 23.369+0.060
4 0.691£0.006 17.662+0.050
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Fig.1 Cell used in etching process.

Fi%7 /i %% VICTOR 98A GAYIEFD &z
PRARSE A PR U ik 0 ) 213 AL Pt AR, Gl B
ok HLYEAE R M s B A4 5V R LR izl AR
R TR P RN . IR BT AR )
S, MR R AN, g AR N
AT FLITURTE B B 2 22 i 2 5 S 5
U DX 3 10 4 S B g AT R S 8 A P AR Bl TR
FL AT a8 A A A A B AR ELRE g N . 2 52T AL
BB 2B B R T 2 RS T X A
R K I R OB T iaE . AR BRI
I ZI R R Z AL a3l |, iz %
H R A AR AL 2K — B Rl sy divdt, e BRI AR AL
AR S R 2 B AL TA] too B 2 $i0A 1 L3
H D03 R e F IR R AR A A DL R AR FRR AR A I —
Bk 7> B A 72 LI ) 0

Time / min

B2 ARiiph it R b AR ok 2 18] AR AL G

Fig.2 Current variation vs. etching time during ion track

etching.
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Fig.3 Effect of temperature on the bulk etching rate of PET
membrane (etchant: 6 mol-L™' NaOH).
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Fig.4 Effect of NaOH concentration on the bulk etching rate.
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Fig.5 Effect of temperature on the track etching rate.
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Fig.6 Effect of NaOH concentration on the track etching rate.
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Fig.7 Track etching rate as a function of ion energy.
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Fig.8 Track etching rate as a function of energy loss.
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Fig.9 Surface and cross-section of nuclear pore membrane.
(a) Surface of cylindrical pores in etchant condition of 3 mol-L ™" and 75 °C,
(b) Surface of conical pores in etchant condition of 7 mol-L ™! and 65 °C,
(¢) Cross-sectional shape of cylindrical pores in etchant condition of 1 mol-L ™" and 85 °C,
(d) Cross-sectional shape of conical pores in etchant condition of 8 mol-L ™" and 55 °C
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Influence factors on etching rate of PET nuclear pore membrane

ZUO Zhenzhong'* WU Zhendong® QU Guopu' LIANG Haiying®
JU Wei® CHEN Dongfeng’® FU Yuanyong®
1(University of South China, Hengyang 421001, China)

2(Department of Nuclear Physics, China Institute of Atomic Energy, Beijing 102413, China)

Abstract Background: The nuclear pore membrane is a kind of liquid filtration material manufactured by
irradiation and chemical etching. Various conditions in etch process have a great influence on etch rate. Purpose: The
influence factors of concentration and temperature of etch solution and the irradiation energy of heavy ions on etch
rate was studied. Methods: Four layers of PET (polyethylene terephthalate) films were stacked together and were
irradiated with 140-MeV *?S ions at room temperature under vacuum conditions. Utilizing conductivity measurement
technique, the electrical current changes through the irradiated PET film were monitored during etching, from which
the breakthrough time and therefore the track etching rate was calculated. Results: The results show that there is an
exponential correlation between etch rate and temperature, and a linear correlation between etch rate and
concentration. The track etching rate increases linearly with energy loss rate. Empirical formula for the bulk etching
rate as a function of etchant concentration and temperature was also established via fitting of measurements.
Conclusion: It is concluded that by using 1.6-MeV-u"' *>S ions, PET nuclear pore membrane with cylindrical pore
shape can be prepared at 85 °C with etchant concentration of 1 mol-L™".

Key words Nuclear pore membrane, Conductivity method, Track-etch rate, Bulk-etch rate, Energy loss rate
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