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Figure 1 Schematic illustration of the formation process of 3D
micrometer flower-like Fe—~CoP@C catalyst (color online).
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Figure 2 (a, b) SEM image (inset shows particle size distribution) and
(c) TEM image of Co;0,@Co—MOF; (d) TEM image of ultrasonically
exfoliated Co;04 nanoparticles from Co;0,@Co—MOF (inset shows the
corresponding HRTEM image) (color online).
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Figure 3 (a) SEM image, (b) TEM image of CoP@C; (c) SEM image,
(d) TEM image of Fe—CoP@C (color online).
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Figure 4 (a) BET curves (inset shows the corresponding pore size distribution), (b) XPS survey spectra and (c—f) high-resolution Co 2p, P 2p, Fe 2p,

C 1s spectra of CoP@C and Fe—CoP@C (color online).
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Figure 5 (a) Polarization curves, (b) Tafel slopes, (c) Nyquist plots
and (d) electrochemical double-layer capacitance of the as-prepared
samples in 1.0 mol L™ KOH; (e) potential-time curves of Fe—-CoP@C;
(f) OER activity comparison of Fe-CoP@C with MOFs-derived metal
phosphides (color online).
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A AL ACoO0H (ES11a) %L b4k, #ECo 2pi 43 3%
B4 1t B CoOOHAR S Py A7 421, T b 2 1

#h TR

AT FE R4 AL I 2% iR chemen.scichina.com. 7 AF B ATEE TR AL JFaa £, 1B % H S AR T2 RN 25 7

S5 3k

Co-PUs7Ef 7 MM 2 )5 76 42 R (EIS11b). 734k,
giae R 5, P 2pléfsa g 55(ES11d), 1X
HEDXFAESE R (EIS10b)—%, PICE &R BRI
T 7EOER I A2 A1 P4 S84k 138 W V5 A B AL A S5 . Fe
2p IS EOERMINA 2 J5 WA R UL B 3 1) 1k (B
Slic). LA bgh a2 i Ky fa) A2 e Mt 2 5 Fe—
CoP#4k NFe—CoOOHY) Fil.

WEStATR, 3D{EIRFe—~CoP@CHTEHITOER AL
BRI AR T K 2 B LR IE IMOF si7 48 1) 4 @ 1
™ Fe—CoP@CH R BA mfi A P B AR E 1k
FEHFRTUTEZE: (1) FR4EET Rk e 4
PR LR T RUR R E LR 450, 7T DA ot
HESE 2 AL S R . AT RIBE AR R
i, M SEHLE [ OER; (2) it Feis NEIEMIL T
CoPIHLF&544, A RIF /K57 BN P FO-H ¥ fif 125,
I BEROER FNEMED © (3) & @KL T ShkE 2 Al (¥
5 AH FLAE FARIE T DU (4 FE AR S R 1 S A R
SETE.

4 ZEip

KA T AEIRCo;0,@Co-MOFE &44 K}, Bt
BT AR G SR BRI RE, IR T B 3DRCK
TR I Fe-CoP@CE G4 KL XA E A4 K HOD
Fe-CoPY KRR 5 2DRk 4N K i L3S Ak, 52 2 T Fe
TG E 5 4 0P REHL - 55 44 IR AL AL DL K B A TR T 5
W2 Z T W [ 20N, Fe—CoP@CE B H 5 ki
OERMH AL I AN A M. A& TAE MBI MOFsHT A4
BT i R LA AR I T — P A AR T .
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Flower-shaped Fe—CoP@C composites derived from MOFs as an
efficient electrocatalyst for oxygen evolution reaction

Zhiyuan Xingl, Minsong Huangl, Jia Zhul*, Jianhui Xia' Guiming Pengl, Mengning Dingl’z,
Zhang-Hui Lu"

]Key Lab of Fluorine and Silicon for Energy Materials and Chemistry of Ministry of Education, College of Chemistry and Chemical Engineering,
Jiangxi Normal University, Nanchang 330022, China
2Key Laboratory of Mesoscopic Chemistry of MOE, School of Chemistry and Chemical Engineering, Nanjing University, Nanjing 210023, China
*Corresponding authors (e-mail: jia_zhu@jxnu.edu.cn; xjhl1997@jxnu.edu.cn; luzh@jxnu.edu.cn)
Abstract: Sluggish kinetics of oxygen evolution reaction (OER) dramatically hampers the large-scale application of
electrochemical water splitting. It is of great importance to develop efficient and stable non-precious metal catalysts for
OER. Using a hydrothermal-ion-exchange-high-temperature-phosphating approach, a novel 3D micron-flower-shaped
composite (Fe—CoP@C) with strong coupling of iron-doped cobalt phosphide and carbon-based material was firstly
prepared based on flower-like Co;0,@Co-MOF precursors. Fe-CoP nanoparticles loaded on functionalized carbon
nanosheets can facilitate sufficient contact with the electrolyte and expose more catalytic active sites. The incorporation
of Fe optimizes the electronic structure of the material and enables the material to exhibit excellent OER activity. In an
alkaline electrolyte, Fe—CoP@C catalysts manifest superior electrocatalytic performance for OER with an overpotential
of 259 mV at 10 mA cm ~, a Tafel slope of 48.24 mV dec . Benefiting from the strong coupling between nanoparticles
and the carbon layer, the catalysts also exhibit faster reaction kinetics and higher structural stability. The composites
display excellent long-term stability, with 108 h of continuous operation in alkaline solutions.

Keywords: metal-organic framework, cobalt phosphide, electrocatalysis, oxygen evolution reaction
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