55 40 55 2 M dm
2023 4 2 A

W T
FINE CHEMICALS

PRF R PR B RIE R LA R RS R

Foth, Fae, FhE, EHR, A &8
(ZEMBT R AWMtk T%#Be, HN 2 730050)

FEE: PIRER R R R RR R M A O RN 22— HRT, TR0 R R I A Ak B R0 A 7, i
FEEA R . XTH BT AZ R 25 . 5 CO "hEpdEsul, Bk, JFRIES &R AR RS BT, S
PO RIS PR . Rt . W S2 ML . MRS IRBR S A2 bk, I Ay BB AN A A I A
ZCF LR T YA AR TR, SRS R AWM . JOREFHAR . PIEE SR SRESY
FEAL TN S HADAR LA AL R BT B . AL DL G PR PR 28, R 7E IR L 3R T 45 A IR0 o0 1 A e 11
() BRI & R 7 1] o

REEIA: BREMEALA; MRebbth; HRAbPERE; AR

FESZES: TMI11.4 XEAFRIREG: A XEHS: 1003-5214 (2023) 02-0233-11

Research progress of iron-based oxygen reduction catalystsin fuel cells
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( College of Petroleum and Chemical Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu, China )

Abstract: At present, platinum based catalysts are the most commonly used for the cathode oxygen reduction
reaction, one of the core reactions in fuel cells. However, the shortcomings of the platinum based catalysts,
such as high cost, poor tolerance to methanol and easy carbon monoxide poisoning, seriously limit its
large-scale applications, which makes development of non-platinum-based catalysts essential. Iron-based
catalysts are considered the most promising alternatives to platinum-based catalysts due to their excellent
catalytic activity, high stability, good methanol tolerance, and low price. In this review, the research status,
catalytic mechanism, and activity influencing factors of different iron-based oxygen reduction catalysts
were discussed. In the end, the existing problems and future development directions of various catalysts
were proposed.
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Fig. 1 Schematic diagram of oxygen reduction process
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Fig. 2 Classification chart of iron-based catalysts
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EACH I BE ORR A1 OER  Hifi# 4k 7| ——FeCo-
NPC, ZMEAEFEP AR 0.79 V, Rl PY/C B2
BRI 0.81 V, ZMAEFIRMEE PYC 21
ORR itk 4 h CV EIF 5 HL I 2 BE AR R 97%, 1
Bk PYC A0 70 F %5 B DR R B 22 86% . BRESHY
3% T FeCo KUK iR Z AR Z A EAEF, %
Fe #5243 Co KR TIE LG 4 4LH) FeCo 4K
i, A B TR RE-N OFI4 B N Y L
HUANG %2V i 7 B Fe-Mn MU {37 4 1Y Fe-Mn-
N-C W55, 3T Fe-Mn-N-C ) Ji 532 e it
SRBH L ( PEMFC ) FBsi 4 B8kt ( AEMFC )
FIH B EATIRER 500 1.048 F11.321 Wem?,
JULTF M T BT A 3 138 53 4 T AR A Ak 75 14 ) 288 7
fio Fe-Mn-N-C FHL SR8 BLUA )R AR RN X R
THHEAL . Fe-Mn BUE A 15 3 [/ 2 i «O0H H
FEE ARG 26 AR R N AR . BAKE HL0,
FERMN AT T LB EE )

BRI S AL ZEBEAN B ORR 23 HLAY
ZFE 0.9V DL, gk 3 fin,

3 BRAEE SMERITERIES BT ORR T
Table 3 ORR catalytic activity of iron-based alloy catalysts in
alkaline media

BREA S AL 2 FR P ALV
Fe,;Mo/NC>! 0.910
Pta@Fesa-N-C24 0.923
Fe-N,/Pt-N,@NC?" 0.930
FeCo-NPC® 0.790
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2 4 FIH TR AW EARI RN B R
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Table 4 ORR catalytic activity of iron-based complex
catalysts in alkaline media

BRESE S UL 2 B S iR bAAY
NFC@Fe/Fe;C-9001" 0.87
Fe;C/Fe@G-8008" 0.80
FeN,/Fe,0; CNFF? 0.81

25 HgkERELF

BT R LRI AEIE AL, SCRk ISR T
AWK A Bk 77] . BaFeOs 5 #5483
e PG A4 3 R R 194 3% T A8 49 Bl g A R
— PR A BRI, BRAECYEH 2 Tk 2
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):'?: {f ﬁ%ﬂ %’E‘ﬁ *Z % éljil: *@ E"J Lag 6Sr94Co00,Fe0 505 s *ﬂ
Lag ¢St1 4C002Fe 5045, Wi Z IR R 48 25 07 { H,
TEALPEREIG SR . 76 650 °CF, CV 7H3F 400 h J5 /314
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PR R 1 3 B, RUEYR R R (MFC)
ISR B ik 302.7 mW/m?2, 7EUE (A H e B i 4
FEI ] 25 200 h, ZE 37 R AL 58 PYC 4L 3] MFC
1 4%, FECRCRIRF] 17.45%,
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KAL), 5T A 0 S 0 M A ik AR
M), 5 RV B 2R ) ) T vk T LAAS B BRAR AL
F . KWAK 25920004 e — ARk R AR Ao bk &
BUER /R B/ B B A R AR, Az A AR R Y
PEMFC #5 K ) 3R % B 1] 1535 386 mW/em®, 7R
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Table 5 Comparison of preparation methods of iron-based

catalysts
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Table 6 Strategies for improving the performance of iron-based

catalysts
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