MBRERICK DR A I PRI FOER & RMEMAE~ DR

HERIHAX', KBEH' RIREK' FPFE’ REZEA’ EIRIER’
HE%TY S, WKE® BHRMAS, FAES
(RRERIXKZE, ‘HRKRYE ‘REMHEBOI AT LKARH)

EMAKEOA )Y FEEE 135-F YR -T2/ TJxZN)VRUEVE, BYLESEFID
BETCIBRESZICHT S EITKY, HENA 60 nm BEDRY A I FOERKIZHK
WL, CHESERBNEEICHLI-EDS, BHFORKEHBZILE-ZTERFELTS
ZENTEE. CORHEZERSSFREHELOA Y —FiiE s LTHWV-EZ 5,
10ACM?DERZET045V DEMEE (80°C, hY—FKHR : Air0.2MPa) ##
AL 7=

1. #E

BAE S FRAHMEBROERLICENT, EEMEICAVVLONATVSHENDIR K,
BEXUOF/RDMED, ABREROYIFIZHE->TEY, BEFERAEOKBEBZRIAEE T 50
WA, YIEEINTWS. BLROHARIIL—TIER) A = FOMBFZRIBEAE LTz, B
—RoRDY— FEEORRIZEAL TS ™.

AMETIE, |AKEQ AUy FEEPMDA)E 1,35-FJR 4-72/ Tz )L)RV+E
V(TAPB)Z, @UILGHBAFIDHFET CTIMREREICHT S &ITKY, #EA 100 nm
ZTEIZKR)A I FOERETHAT-. SHICTNESERNEEIHL, BREDF
AR EM(PEFC)DIEREMIEE L TRl L 1=

2. XB&

RUA S FOWBFILFiQ1ISRTIL— b TERL. ##EAIE SKEENKR)A S
RIZH LT 2wt% e 2 & SIHEMLY=. PMDA &(4-7 2/ 7 T =JL)T—F JL(ODA)
7RO TIRBEEGL, CNEBRUETLILICEYR) A S FMHFERE £
&L WATFILEIER LT, ODA # TAPB ICEZ#2, SSICEYLSEBFIOE
AT TEBRESEZE LY.

FROKESICLTHERLRIA S FHIFE, SERBNEEITRRILEL:. FTER
SR TO600°CTHMIE L, —BRNE L L= ChEBELRICTVE-Z7HHESK T 800°C
THAEL, BERBULEZTHLRIZ, 7UoEZ7FEKT 1000°CTRUNEE L1-.

Bonf-REOMEMIE CHN THE S #H(Perkin Elmer 2400-1), B & UVEFEHEITO—T
YA 07+ 544 (JEOLJXA-8100) [Tk ->TREL. BRIZDOWWTIK, EERE
FIEMER(FE-SEM, Hitachi S5500)[C &k > TEHE L. kXERELMABTBEIEZZRNE
(Bel Japan Belsorp-mini )2 & - THIFE L1=. N FEDKREX X RAEF 5 (XPS, JEOL
JPS-9010MC)IZ &k > THE#T LT=. Fe FEMIKAEEIL, Spring-8 THRITE L f= X #RIRIR ik 1 {55
¥ & (XANES, Proposal Nos. 2012A1823, 2012B1947, 2014B1659)IZ & » THEHT L 7=.

LB ZAY— P s LTHOWTEEBESHAMEA) Z/ERIL, B4 )L
ZiTof=. 7/ — FEREICIE PtRu/C s, TAREMRICIE Nafion NR211 AWM=, 7
/—FIZ80°CHED/KFER (£F 02MPa), AYV—FKIZ80 CIMENEEHRE L < X%
% (2 0.2MPa) Z## L, 80°C THIEFITo 1.

2016
60



3. MBREER
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Figure 1. (a) Synthetic route for the polyimide and FE-SEM images of the polyimide
particles (b) before and (c) after carbonization to produce Fe/PI(100)-1000-111-NHs. (d)
Synthetic route for the polyimide and FE-SEM images of the polyimide particles (e)
before and (f) after carbonization to produce Fe/PI1(60)-1000-I1I-NHs.

Table 1. Elemental composition and specific surface area of the polyimide derived

catalysts

Elemental analysis (wi%) EPMA (wt%)  Specific surface area (m*/g) Total pore volume
Sample name

C H N Fe Ager Aeen (em’® gh)
Fe/PI(100)-1000-I-NH; 840 12 26 11 1200 202 118
Fe/PI(60)-1000-TI-NH; 913  trace 3.0 15 1217 233 134
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Figure 2. (a) N 1s XPS spectrum with deconvoluted curves and (b) Fe K-edge XANES
spectrum with reference spectra weighted by their contribution to Fe/PI(100)-1000-111-
NHs. (c) N 1s XPS and (d) Fe K-edge XANES spectra for Fe/PI(60)-1000-11I-NHs. The
bar graphs on the right provide visual representations of the relative compositions.

Fig. 3ICR L -MEZANTIToFEEILRBROERERI. MEERZEALKI-
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Figure 3. (a) I-V performance curves under 0.2 MPa air atmosphere and (b) Tafel plots
of the -V curves with the Fe/P1(100)-1000-111-NH3; and Fe/P1(60)-1000-IlI-NH3 cathode
catalysts. Anode: PtRu/C catalyst with 0.4 mg-PtRu cm loading, humidified H, at 80 °C.
Cathode: 4 mg cm catalyst loading, pure or balanced O (humidified) at 80 °C.
Electrolyte: Nafion NR211. T: = 80 °C.
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Figure 4. Cell voltage stability curves at 0.2 A cm with air as the cathode gas. The
conditions were the same as those detailed in Fig. 3.
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