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1. Background

Hydrogen energy is considered to be the promising energy source due to its environmental
benefits and relatively simple production processes. Whereas, several challenges, such as
leakage and hydrogen embrittlement, must be addressed. Therefore, the development of
hydrogen gas barrier performance to prevent hydrogen transmission should be quite important.
In this study, Pd-capped amorphous WOs films were used to evaluate the hydrogen gas barriers
performance quantitatively for the various films using gasochromic behaviour of WO:s.

2. Experimental Procedures
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Fig. 1. Evaluation process of hydrogen barrier perfurd

3. Results
Figure. 2 shows the transmittance

spectra before and after hydrogen
exposure for both GBF-coated and
uncoated samples. As for the
example, the results on the SiO: films
as GBF with various thicknesses are
presented. HBR for three different
gas barrier materials are shown in Fig.
3. The thicker films clearly exhibited
higher HBR. The order of barrier
performance was SiNy, > ALOs; >
Si0.. The plot of hydrogen amount
per unit area versus time, used to
derive the HTF, is shown in Figure. 4,
and the HTF values for each barrier
film are summarized in Figure. 5.
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Fig. 3, HBR in different thickness gas
‘barrier films (Si0;, ALO;, SiN;).

Hydrogen Barrier Rate [%]
=

e

s %
g

2 1c a4

H 5

H RS

H 2

295 E 2 Si0,

3 i \
£

H s i

: g

ED 100 < % T oo 0w £ S0 100
Film Thickness [nm] Time [s] H Film Thickness [nm]

Fig. 4. Time - Amount of H per unitarea plot  Fig. 5. HTF in different thickness gas barrier
in different thickness gas barricr films (SI0).  films (5103, ALOs, SIN,).



