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Proton Exchange Membrane Fuel Cells
(PEMFCs)

Directly convert the chemical
energy from a fuel into electricity |

Our Material Synthesis

Carbon-Based Catalyst

— / Fe(acac);

Jn

<% Pyrolysis:  under N, or NH, flow, 600-1000°C

A
materials rather than

C Ball mill, AW surface modification

High conversion efficiency!
High energy density!
Application In
automobiles!?

TOYOTA MIRALI

Many active centers?
High durability?

Pt catalyst is necessary to achieve a high enough reaction rate.
Especially cathode reaction is slow — High loading of Pt

: - ' - Y. Nabae et al, Catal. Sci. Technol. 2014, 4, 1400.
9 Highly active cathode catalysts are desired. .. Nabae et al. J. Mater Chem. A. 2014 2. 11561

BERME

NEDOKX NZEEFE (20245 %)

B: ZALIERY C: NEDOEEMR ( 145I1R8Y) R
Sy N ERRE AL (BFE) TEAT ()

A5 {EB&1L - PUSRERZER C2 in-situiRaIIED

I

b3 &ihtk (FZE5E)

A: FEEFRIRHE (168IREY)

Ph

— N
\ —
N N.;FE';’N _N Ph Ph

S — ‘:'P S~
JAOS T = AL T ﬁﬁﬁﬂ DA [ERIRGE —SURHR — E1 PURKIRODAFS: - BV
NN L RT7y TR IR HFRE —
D: ANEDOE% (1~5fFH) (1451F1) E: ANEDOS%E (3~5%FH) (PtRftEDS4EE(E) = S
7 N i:l__\ —

25°C COMEZETTRRDEMNILS > | 25°C TDREZETRRDERILY > X N —
A KNJ—(CHBULT. 0.9 VOE= |([CHIFTB0.9 V@%Ektiﬁ'l‘éi(ijb\f\

ttiﬁ'l‘ézb\‘oe A glEBITNS |0.77 A gl LTz, (20234E)

= . (2023EE)

NCFeN— Pt%ﬁmﬁio)ﬂﬂﬁfﬁ

=" ~N A 5 .
[ = 8 Q +OEEREEOFRAC LS T, 1F | THERBFCATORFSARRBHD
B | INCays Sk OOPt/ CHUE DAL B3 | FIRIC ST GEROPL/ CAUR DR EREN
el R PRI & L T DR EESMENTRTEED, BBEL CEFNESSMEN TR THS D
HIBR & )\« T ReE "H/DCE. (2024FE) BEUZEZ. (2024FE)

bY% SR
FeXRIEREALIE N2 TN=7 O A

Table 2. Comparison of the Catalytic Performance of Fe-Based Catalysts Measured by Half-Cell Testing in Acidic Media 1.0 o0
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Process of Modification
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Modified concentration of sample
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Successful synthesis of H,HAM
NMR

Eigst : MBI (RAEABFEXE)

nabae.y.aa@m.titech.ac.jp




