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Abstract; With iron phosphate slag as raw material, Fe and P elements were extracted by acid leaching, which was then
used to synthesize battery-grade iron phosphate. Meanwhile, activated carbon and carbon nanotubes were introduced to
adsorb the residual Fe and P elements in the leachate, and then high-performance Fe/P oxygen reduction catalysts
(FP-6) were prepared by calcination. The results show that the FP-6 catalyst exhibits a half-wave potential of —0.037 V
(vs. He/HgO) in 0.1 mol/L KOH solution, demonstrating excellent oxygen reduction catalytic activity. With FP-6 as
the cathode catalyst, the zinc-air batteries can deliver a specific capacity of 780 mAh/g and a power density of
121 mW/cm”, and stably cycle for 182 h at a high current density of 5 mA/cm’. This study provides a low-cost and
sustainable approach for efficient recycling of iron phosphate slag and resource utilization.
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Fig.1 Experiment flowchart
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Fig.2 XRD spectra of iron phosphate slag
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Fig.3 XRD spectra of iron phosphate
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Table 1
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Comparison of elemental indicators between generated
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S E| Fe P

FePO, " fil 36.25 20.47 0.98 0.18 0.05 0.12
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Fe/P Na Mn Ti
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Fig.4 SEM and EDS images of FP-6

PO A, I BT B Ak 22 e AR L iR T &R 4
A58 0 FP-6 HA A 5 1 4 i 38— 1 5 25 # fa e
e YGsR T HAE R T T

ANFEAEFRETE] R FP 4k 57 XRD K3 ILE 5, 7
T 26.4° BIRTHTIEIEJE 41 2209 (002) A T, 28 B Ak 4
HAB S ABILEEH, 1A ,40.20 44.2°0 47.3°4b 1)
A5 o3V )E T Fe,P #Y(111) (201) F1(210) fh T,
UESE T Fe,P i EIE L, 1 6 Sy AN ) b BRI ]
FP AL FI R 26, AL FRIE] 60 min B, D 4 (2
1350 em™) 5 G 47 (91580 em™ ) WUBRIE L (1,/1,) H
0.93, KL B AF 1A 7 B, X KRBT FLIT[H] 60 min
BF, MRS P L, B i etk Re et

N—/\___,,_L FP-3
Iy
©02)
I @015y, .
FP-9

C PDF#41-1487

Fe,P PDF#27-1171

R I 1 Lol |
10 20 30 40 50 60 70 80

20/()
B5 AREAERET FPELFIE XRD B

Fig.5 XRD spectra of FP catalysts after different treating time
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Fig.6 Raman analysis of FP catalysts after different treating time
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Fig.8 Electrocatalytic performance of FP catalysts after different treating time
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Fig.9 Electrochemical performance of FP catalysts by different rotating speed
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Fig. 10 Electrochemical performance of zinc-air batteries employing
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