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Nonwoven Molecular Sieve Package on Vacuum Interlayer of Cryogenic Insulated Cylinder
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Abstract: In order to improve the application process of cryogenic adsorbent in cryogenic insulated cylinders, a new
method of sealed packaging of low temperature adsorbent molecular sieve was introduced by using polymer non-woven
fabric. This will eliminate the activation process of adsorbent before loading, reduce the process cost and energy consump-
tion, and help to improve the performance of adsorbent. In this paper, whether the selected polymer non-woven material
can pollute the vacuum interlayer of cryogenic insulated cylinder was studied. The equipment, test steps and test results of
the material outgassing test for polymer nonwoven fabrics are also introduced. Experiments show that the outgassing rate
of polymer nonwovens is much lower than that of multi-layer insulation materials, so the influence on the vacuum interlayer
of cryogenic insulated cylinder can be neglected.
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Fig. 1

Principle diagram of the system for measuring the

outgassing rate of polymer breathable bags
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Fig. 2 Sample of non-woven molecular sieve bag for normal

temperature outgassing rate test
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Tab.1 Outgassing rate of static 1 h at room temperature in different pumping time

fisf [/ T2 W R A3 h R 4 hER

min Pa-m’/(s-g) Pa-m’(s-cm’) Pa-m’/(s:g)  Pa-m¥(s:cm’) Pa-m’/(s:g)  Pa-m¥(s:cm’)
10 1.07x10°® 2.68x107™" 3.93x10” 9.84x10™ 2.05%10™ 5.13x10™
20 1.03x10°* 2.58x107™" 3.89%x10” 9.75x10™ 1.87x10”° 4.68x10™"
30 9.97x10” 2.50x107"° 3.63x10” 9.08x10™ 1.89x10”° 4.73x10™"
40 9.67x10” 2.42x107"° 3.57x10” 8.93x10™" 1.97x10”° 4.93x10™
50 9.39x10” 2.35%107" 3.51x10” 8.80x10™" 1.93x10”° 4.84x10™"
60 9.08x10” 2.27x107"° 3.40x10” 8.50x10™" 1.89x10”° 4.73x10™"
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Fig.3 Variation curve of unit area outgassing rate at room

temperature with different pumping time
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Tab.2 Comparison of outgassing rates between different type insulation paper and molecular sieve ladle

W2 hAGER/

W4 hEHER,

6 bR

ARSI T Pa-m’/(s-g) Pa-m*/(s-g) Pa-m*/(s-g)
[ N P A4 B8R 4.3x107 3.4x107 3.1x107
[ P PN B s 5.4x107 3.2x107 2.1x107
ESEAVAINK (E2 %458 5.4 x107 1.8x10° 1.9x10™
L) 9.08x10” 3.40x10° (#1153 h) 1.89x10° (/<4 h)

RI GBS TRRESE TARMSEEFFHFS1 hRSERKE
Tab.3 Outgassing rate of static 1 h at high temperature in different pumping time

L] A2 Wk M3 WK T4 W R
min Pa:m’/(s-g) Pa-m’/(s-cm’) Pa:m*(s-g) Pa:m¥/(s-cm’) Pa:m*(s-g) Pa-m’/(s:cm’)
10 2.11x107 5.28x10” 1.21x107 3.04x107 5.49%x10°® 1.38x10”
20 2.00x107 5.01x10” 1.61x107 2.90x10” 5.13x10”° 1.29x107
30 1.97x107 4.93x10”° 1.19x107 2.97x10”° 4.66x10”° 1.17x10”°
40 1.91x107 4.78x10”° 1.24x107 3.11x10” 4.29x10”° 1.08x10”°
50 1.85%107 4.64x10” 1.15x107 2.88x10™ 3.95x10” 9.91x10"
60 1.82x107 4.56x10”° 1.11x107 2.79x10”° 3.75%107 9.39x10™"

*4 FHETARESHERRERYHH FREIAMSIERI LR
Tab.4 Comparison of outgassing rates between different type insulation paper and molecular sieve ladle at high
temperatures
s W S e )
] P P AU PR 4.60x10™ 2.20x107 1.60x107
] A PN 28 L 1.50 x10” 1.30 x10™ 1.40 x10°°
[E| 41 7 B2 BT 5.00x10” 1.10x10”7 1.10x107
43T 1.82x107 L11x107 (413 h) 37510 (<4 h)
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