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Helium Gas Permeability of KAPTON Polyimide Film
Tomoko MAKITA, Hiroyuki KONISHI and Takanori NAGASAKI

Office of Synchrotron Radiation Facility Project
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received July 30, 1990)

In a beam line for radiocactive samples of a large-scale synchro-
tron radiation facility, it is necessary to protect the storage ring
from contamination in a case of accident in a measurement chamber.
For the purpose it has been proposed to separate the beam line from
the storage ring ﬁsing two sheets of polyimide film (Kapteom), between
which helium gas is introduced; the damage in the sheets could be
detected by continuous helium gas leak monitoring. To examine
whether this method is effective or not, helium permeation rate was
measured for Kapton sheets of 25, 12.5 and 7.9 pm thickness at room
temperatures. The obtained permeability was (7~8)x1071° molem™*-
Pa~t'.s™!, which is so high that the small defects in the sheets

cannot he detected. Accordingly another detection method should be

consldered when Kapton is used as the separator.

Keywords: Polyimide Film, Kapton, Permeability, Helium Gas
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Table 1 Helium gas permeability of polyimide film Kapton

Kapton Pressure difference Permeability
(thickness) [kPal [1o-1e —Rol
- m-Pa+sec
100H 100 8.0
52.0 7.2
(25 um) 20.0 7.2
10.0 6.9
« average (l.s.m.) 7.80
50H 100 8.1
50.6 7.0
(12.5um) 20.0 5.3
9.3 6.7
average {(l.s.m.) 7.84
30H 100 7.5
50.4 7.5
(7.9 m) 20.0 5.7
9. 88 6.0
average (l.s.m) 7.42
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Sample holder

\ Lower pressure
v

chamber
Turbomolecular Higher /
pump > pressure 4 l\/-D
chamber Baratron

10 Torr head

Rotary pump

D

X Baratron
1000 Torr head

‘ He gas inlet

Fig. 1 Schematic diagram of the experimental apparatus

for measuring the permeability of Kapton film.
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Pressure in the lower pressure chamber vs. time for

various pressure in the higher pressure chamber.
The sample is Kapton 100E(25 gm thick) film.



PRESSURE IN LOWER PRESSURE
[Pa]

CHAMBER

Fig.3

JAERI-M 90-137

KAPTON 50H
1200 | ® 100 kPa
1000 . 50.6 kPa
800 - A
600 | P
| : 20.0 kPa
* T r‘
400 | T E
i i » e O gt
200f / T
. - 9.3 kPa
0 “ :':". : 1 1 I I | 1 i
0 1 2 3 4 5 6 7 8 9
TIME [hrs.]

Pressure in the lower pressure chamber vs. time for

various pressure in the higher pressure chamber.
The sample is Kapton 50H(12.5 pm thick) film.
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Pressure in the lower pressure chamber vs. time for

various pressure in the higher pressure chamber.
The sample is Kapton 30H(7.9 um thick) film.
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Fig.5 Helium gas permeation rate per unit area of Kapton
film vs. pressure difference between the pressure in

the higher pressure chamber and that in the lower one.



