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Fig. 1 Hydrogen society for large scale use of renewable energies
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Fig.3 Illustration of crystal structures of (a)
disordered fcc Pt-M and (b) chemical ly-ordered
fct Pt-M, where M denotes transition metals such
as Fe, Co, and Cu. (c) Changes in ORR mass
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Fig.7 (A, B) TEM images of the Pt-Fe
nanoparticle-connected hollow capsules and
ionomer mixtures after (A) ultrasonication and
(B) autoclaving. (C) H,/0, fuel cell performances
at 80 °C and 90% RH for MEAs with the capsule
cathodes prepared via two different treatments
to the catalyst inks. Adapted with permission

from  Ref 19, copyright (2016) The
Electrochemical Society
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Fig. 8 Start-stop durability in the MEA at 80 °C.
(a) Change in the ECSAs of the connected Pt-Fe
catalyst and commercial Pt/C as a function of the
number of start-stop cycles. The commercial Pt/C
data are cited from ref 13. (b) Comparison of the
current-voltage curves for the MEA using the
carbon-free capsule catalyst layer before and
after the durability test (10000 start-stop
cycles). Ref 15 — Published by The Royal Society
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Fig. 9 Synthesis of a connected Pt-Fe catalyst with a porous hol low capsule structure. (A) Conventional

supercritical treatment (SCT) method resulting in a catalyst with a low fct degree;

(B) Si0,~coating

and anneal ing treatment (Si0,-AT) method resulting in a connected Pt-Fe catalyst with a relatively
high fct degree. Reprinted with permission from Ref 21, copyright (2020) American Chemical Society.
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Fig. 10 Changes in ORR specific activity of
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a low fct degree and Si0,-AT method with a high
fct degree, and TKK Pt/C, as a function of the
number of load cycles in 0.1 M HCIO, solution at
60 °C. Reprinted with permission from Ref 21,
copyright (2020) American Chemical Society.
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Fig.11 (a) Close-up and (b) entire cross—
sectional SEM images of the MEA with a
carbon-free and thin cathode catalyst layer
using the connected Pt-Fe catalyst. These images
were obtained after the start-stop durability
test. Ref 15 — Published by The Royal Society of
Chemistry
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Fig. 12 (a) TEM image of connected Ir/Si0, and (b)
OER curve for connected Ir/Si0, and commercial
Ir black from Alfa Aesar in 0.1 MHCIO, solution.
Ref 22 - Published by The Royal Society of
Chemistry.
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