Feb. 2023
- 142 - Modern Chemical Industry

AR AL T

SIS R B LB R R
T HBRENLSIER & MR

F R &8 =
(EITKFAR F 2,482 17 361005)

FEE 0 PEMEASUT T A7 DRI MR HESE ( ZIF -8 ) AR URL A B E B 22 2 ALAKk (NPC) |, ks L5 4B R AN A I 0k 4795
TR ER IR A ST OB IR BB Z Ve 1 LR EUR A B AT (Fe/PN/C) o 58 T 40 b AR L I
A RN I A2 S T 25 A R TR B 454 B SR S A M RE A 52 i, TR A XRD XPS \ TEM  BET 255 4 Ak 57 20 1l &%
AT RAE , 5 RRW  HERER LI Z AL AR A% Fe/PN/C ALK A B34 1 014. 3 m?/g (Y HREAL, i BE ZUR G B A W)
By b, H b2 PERR I, R W, SR Fe/PN/C HLAEALTR A2 0k B 0074 0. 902 V, 5 I 5% 4 JB AR ML R 24 22 mV,
MRABZBETCE IR IR Fe/N/C-900-900 A1 I HL A A 0. 885 V, 32 BB T K 5 20 nl 41 v 2k U A A Bl 4% 1 °F %)
SR I L AL R R

KRk B EULB AL SR LB LAY R RN ; B A AL

FESZ%ES . TH3 XHkEREARD A X EHS :0253-4320(2023)02-0142-07

DOI.; 10.16606/j.cnki.issn0253-4320.2023.02.028

Phosphorus co-doped porous Fe/N/C for electrocatalytic reduction of oxygen

WANG Yuan, RUAN Wei, ZHOU Yao "
(College of Energy, Xiamen University, Xiamen 361005, China)

Abstract: To develop efficient electrocatalysts for oxygen reduction reaction (ORR) , nitrogen-doped porous carbon
(NPC) is firstly obtained through pyrolysis of zeolite imidazate framework (ZIF-8) nanoparticles in an inert atmosphere,
and then immersed with phytic acid and iron source,and finally calcined in the mixture of Ar and ammonia, resulting in a
porous iron-nitrogen-carbon co-doped with phosphorus ( Fe/PN/C).The effects of calcination temperature in such a
stepwise process, calcination atmosphere, and the dosage of phytic acid on the compositional and structural features as
well as the electrochemical performance of the resulting Fe/PN/C materials are investigated. The electrocatalysts are
characterized with XRD,XPS, TEM, BET etc.The best Fe/NP/C features a specific surface area as large as 1,014.3
m’-g™',and a high proportion of pyridine nitrogen and graphitic nitrogen species. According to electrochemical
measurements, the best Fe/NP/C displays a half-wave potential (E,,) as high as 0.902 V for alkaline ORR
electrocatalysis, 22 mV higher than that of commercial Pt/C, while the control sample without phosphorus co-doping
yields a E,,, of 0. 885 V.Such a result proves the positive role of phosphorus co-doping in enhancing the catalytic activity
of Fe-N-C materials.

Key words: Fe/P/N co-doped porous carbon; metal organic framework; oxygen reduction reaction; electro-

catalysis

E 43552 H
2023 F2 A8

RGALAIRRIAL I 5 4 BRAE IR S L, Horb 41
B J5 W ( Oxygen Reduction Reaction, ORR) Y 2% 1%
B CR T RE I A AT S 4 S - O T A
T B DAt 1P B AR PR e S I GBI B 2 —
T FH BB R T 7R SR B AT Pt P A5 R v i 2 2
SRR (H Ay i B/ Dl BRI T 67 2 R
TEAET F AL 22 BRI A — 2B R AR

1t Fe-N-C B3 it — 055 Hofl e s vl it
— IR b T Ek 2 0B 4R 1 m A R
C B S Y UE B AT DA — 2D 4 s HAEGR SRV R . ik

B M=N-C(M=Fe Co Fl Ni) #3257z %
FELSTTAR O R O B S R e b S TR
3p BE FP A I L, AT DL A AR LI I
o 258 B LA S5 Sk A AN B A e R A AR AR, 5
PEIRI BB T R 45 19 3d BUTE AT LA R 25 40 S SR IR
XFHLF 5 5 — i, BE T R 5 A T LS 4 8 4k
JCRMEICE = E VMR, BETE T AT
DLk AR A AR R = & B T R B R
IR T LUFNER S5 TC R IE B Fe—P | Co—P #
VR kg S8 JEAREAL SR A TG v )

%5 B #3.2022-03-02; & B H #1:2022-12-06

HE&T B . HEE AP AT (2017YFA0206500) ; B H4 A SRR} #3439 H (2020J05016)
TEER A FUR(1998-) , 2, WiHWF58 A4 B9 )7 16 R HL AL, 15162117960@ 163.com; JHI5E(1980-) , 4o, 11 BIZEZ , HF 5% J7 16 A e A4k RE IR

el T4k SN IIRER L, B THEE & N , zhouy@ xmu.edu.cn,,



2023 2 B

EE NG MR T TSR LA BT 1Y) ZIF-8
ORI 5T 7E % A AR R S SR ARk W B T TR S
AT AR, B LT A Fe,P H A A/ B
B4 2Lk A Bk (Fe/PN/C) BT, ZET
O3 AR R E JBbe A AR VS N £ 55 ] 25 SR A7 0k
AL ZH AR 540 S S T L AR PR RE I 52 i, )
H XRD XPS \ TEM , BET %5 X 4 £ 551 41 )i Fn &5 44 2%
TTFRAE

1 SEI§
1.1 &5

U7k A AT (FeCl, -4H,0,AR) 7S/K G HR
[ Zn(NO,), -6H,0,AR] , ZR#¥%[ Zn (CH,CO0),,
AR] Jo/K W ( CH,OH,GR) , [E 2454 k28 F) A
BRI s RO S BESBERR (RIAR R, CoH 5 0,, Py,
40% ~50% %) , Acros Organics A= 7= 5 2 — F L DR g
(C,H(N,,97%) , B4 TG00 (10 ) A R /) A 7=
A (KOH,AR) , J7 ARSI TLAL 1 A BR 2 7]
e oK SR (C,H,OH, GR) |, i Z2 30 BHF B4y
AR 2 A\l A 775 1L A iR A Nafion ¥ W (5%,
DuPont) BR#ZEA (Pt i &40 508 20% , Alfa Aesar) |
SEIKBRAR ( TGP-H-060, Toray ) .

1.2 ZIF-8 BAIA) & BB N-C-x 49K fHI iy
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BRI IS 1 68, Z1F-8 ks 3 Wk, IR e T
FLo TR T0°CHET 12 b, BEJEB HOA G F 16
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BT PER K w R R DTk 14> p T, AR
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Fe/PN/C~800-900 0. 887
Fe/PN/C~900-900 0. 902
Fe/PN/C~1000-900 0. 889
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(0.88 V) & 22 mV, RUILALF 1) ORR AEILTEH: L
KRN AT 5§, 454 XRD H 5 B 1) Fe,P
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