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1ISO 2528 (v 7i&)
Sheet materials Determination of water vapour transmission rate
Gravimetric (dish) method

1ISO 15105 (7 1 L L%EIRA TOEETHE)

Plastics — Film and sheeting — Determination of gas-transmission rate
Part 1: Differential-pressure methods

Part 2: Equal-pressure method

ISO 15106 (#&HiiETH )

Plastics — Film and sheeting — Determination of water vapour transmission rate
Part 1: Humidity detection sensor method

Part 2: Infrared detection sensor method

Part 3: Electrolytic detection sensor method

Part 4: Gas-chromatographic detection sensor method

Part 5: Pressure sensor method

Part 6: Atmospheric pressure ionization mass spectrometer method

Part 7: Calcium corrosion method
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JIS ISO JIS ISO
HA K7126-1 15105-1 K 7126-2 15105-2
K 7129-1 15106-1
K 7129-2 15106-2
IKZER K7129-4 15106-4 K 7129-3 15106-3
PR %E K 7129-5 15106-5 K 7129-6 15106-6
K 7129-7 15106-7

20208 2528

GEE)ISO 2528LJIS Z 02083 (ZHh YT ETEH, EIX R IEHREFRIZELY,
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Standard

document, established by consensus and approved by a recognized body, that
provides, for common and repeated use, rules, guidelines or characteristics for
activities or their results, aimed at the achievement of the optimum degree of
order in a given context.

NOTE Standards should be based on the consolidated results of science,
technology and experience, and aimed at the promotion of optimum community
benefits.

(ISO/IEC Guide 2:1996, ISO/IEC Directives, Part 2: 2001)
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gas transmission rate

volume of gas which, under steady conditions, passes
through a unit area of a specimen in unit time under
unit pressure difference and at constant temperature

NOTE The rate depends on the thickness of the specimen

permeability property of a material of transmitting gases and liquids
by passage through one surface and out at another
surface by diffusion and sorption processes
NOTE Not to be confused with porosity.

porosity property of a material that contains very fine continuous

holes which allow passage of gases, liquids and
solids through one surface and out at another surface

NOTE Not to be confused with permeability.

ISO 472: 1999 (Plastics - Vocabulary) \ 7/
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ZCFEYVITHYTE
~ RETIRFYII4IL LB DHERST 1 ~

sE4E ik im im N THRIDEE YT REIDEE
) (°C) (°F) (%) (%)
A 25.0 77.0 90 0
JIS 2 0208 B 40.0 104.0 90 0
ASTM-D895
JIS Z 0222 40.0 104.0 90 0
DERF
A 23.0 73.4 50 0
B 23.0 73.4 50 100 (7K)
BW 23.0 73.4 50 100 (7K)
ASTM E96-63T
C 32.2 90.0 50 0
D 32.2 90.0 50 100 (7K)
E 37.8 100.0 90 0
TAPPI-T448-m49 22.7 72.9 50 0
TAPPI-T464-m45 37.8 100.0 90 0
25 77.0 90 0
ISO R1195-65
38 100.4 90 0
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The flux (J;) of Component i across a film at a steady state is expressed below
using Fick’s law:

where D, is the diffusion coefficient of Component i, and dC/dx is the
concentration gradient of Component i across a film with thickness /.

l\/// Meiji University
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ZEE (TTVIR, E@FR)

The flux (J;) of Component i across a film is determined at a steady state as:

Jl-: qi
At

where q; is the amount of the permeated product of Component i, A is the
permeation area of a film, and t is the measurement time.

Water vapor transmission rate (WVTR) is a flux of water
vapor at a steady state across a film.

(R KRSEBEDRTIE, HSEEHEL, I\///
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The pressure normalized flux is the gas transmission rate (GTR,). The GTR; of
Component i across a film is determined at a steady state as:

GTRZ — Ji — qi

Dy~ Py At (pli _pZi)

where q; is the amount of the permeated product of Component i, A is the
permeation area of a film, and p,; and p,; are partial pressures, p;; > py; -

GER)AARABBEDEMIZIE, R EELES,
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A time-lag is extended with detour routes.

Plastic substrate
Adhesive organic layer

Gas barrier layer

(Nanometer scale AlOx, SiOx etc.) Meiji University 29
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permeated
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Component i
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T. Maiji, in Barrier Technology, K. Nagai ed., Kyoritsu Publishing, Tokyo, p.181 (2014)

ISBN 978-4-320-04447-0.
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Conventional OLED Flexible OLED
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A simplified transport model is valid for all the porous layers irrespective of
their actual microporous structure. The gas permeance, Q, through a porous
layer can be described as:

ONMRT = ge""™)

where M is the molecular weight of the gas, R is the gas constant, T is the
temperature, V., is the critical volume of the gas, and T is the critical
temperature of the gas.

a is the Knudsen diffusion factor and B is the surface diffusion factor, both of
which are independent of the real geometric pore structures. This equation
allows the relative evaluation of gas transport properties of porous layers
regardless of their actual microporous structure.

T. Hirata, S. Sato, and K. Nagai, Sep. Sci. Tech. 40, 2819 (2005). l\/// Kllelll Unl\ll_ersl;ty . 40
agai Laboratory
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=D,
14

=DS Pin— Pi =P Pin— Pi
14 14

The permeability (P;) of Component i that goes through a rubbery polymer can
be expressed in terms of solubility coefficient (S,) and diffusion coefficient (D;),
which are concepts offered in the following solution-diffusion mechanism.

Pz':Si Di
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S. Kanehashi, T. Sato, S. Sato, and K. Nagai, Trans. Mater. Res. Soc. Jpn, 37, 439-442 (2012). l\\\/// Meiji University =~ 42
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Feed side Permeate side
Gas A Gas A
X, mol Y, mol
Pa1 Pa2
da
Gas B Gas B
Xg mol Yg mol
PB4 PB2
ds

RZEENFSLEROD—D

Y, /Yy _ PA(pAl _pAz). Ppi

X, /Xy PB(pBl _sz) P
[ h

|_Pa

:PA\ Pa )

By fl_sz\

. Ps1)
NPA
B

When the permeate side holds under
vacuum, it becomes an ideal condition,
Pas/Pa1—0 and pgy/pg—0
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Solution-diffusion
mechanism
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The concentration-dependent diffusion coefficient is defined as:
D =D, eXp(IB C)

where D is the diffusion coefficient at the concentration C, D, is the
diffusion coefficient at infinite-dilution when the concentration C is zero,

and f is the plasticization factor indicating interactions between a film
material and a component.
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