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Fig.1 XRD Patterns of ZnMnO,/N-CNT catalysts prepared by
different methods
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Fig.2 SEM images of ZnMnO,/N-CNT catalysts prepared by sol-gel (a), hydrothermal (b), and co-precipitation (c)
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Fig.3 TEM images of ZnMnO,/N-CNT catalysts prepared by sol-gel (a), hydrothermal (b), and co-precipitation (c)

(a) —a—ZnMnO;/N-CNT-s
—e— ZnMnOyN-CNT-h

—A— ZnMnOy/N-CNT-c f

A A A A A AAMN

Quantity adsorbed/(cm®- g™')

Ad MAAAAAL A A A A A

0 0.2 0.4 0.6 0.8 1.0
Relative pressure (P/P,)

o) —a— ZnMnO,/N-CNT-s
—o— ZnMnOy/N-CNT-h
—A— ZnMnO,/N-CNT-¢

—
n
T

dV/dD pore volume/(cm?*- g™)
=3 o
n =3

0 20 40 60 80 100 120 140
Pore width/nm

Pl 4 ZnMnOy/N-CNT AL N, W /BRI (a) FIFLERSM T (b)
Fig.4 N, Adsorption/desorption isotherms (a) and pore size distribution (b) of ZnMnO;/N-CNT catalysts
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Table 1 Specific surface area (Sger) and pore capacity (Vpq,.) of
ZnMnOs,/N-CNT

SBET/(mz'gil)

Preparation method Vbore/ (cm3'g71)

Sol-gel 87.15 0.312
Hydrothermal 93.42 0.309
Co-precipitation 83.59 0.303
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Fig.5 XPS full spectra of ZnMnO;/N-CNT catalysts prepared by sol-gel (a), hydrothermal (b), and co-precipitation (c) and XPS
patterns of C 1s (d), O 1s (e), N 1s (f), Mn 2p (g)

GAEA B IERIA, ARt T 2 PR 2. i
Bk LK G 45 1) ZnMnOy/N-CNT {4k 71 B A
M IE R 2, X PT RE 23 = L ORR T4:RE.
T2 EUFP4MHENFELZREFHNEKEFEE
Table 2 Specific atomic content of the four types of nitrogen in

the catalyst in the total number of elements

Pyridinic Pyrrolic Graphitic Oxidized
Catalyst
N/ % N/ % N/ % N/%
Sol-gel 3.53 0.46 2.63 0.67
Hydrothermal 3.76 1.38 2.44 0.73
Co-precipitation 3.34 0.29 2.57 0.59
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Influence of Preparation Method on the Catalytic Performance of
ZnMnO;/N-CNT Composites for Electrochemical Redox Reaction

HOU Yu-wei, YU Meng-fei, YU Xiao—hua*, XIE Gang
(School of Metallurgy and Energy Engineering, Kunming University of Science and Technology, Kunming
650093, China)

Abstract: ZnMnO;/N-CNT perovskite catalysts were prepared by sol-gel, co-precipitation and hydrothermal
methods to study the effects of different preparation methods on the structure and properties of catalytic materials.
The microstructure of the catalyst materials was characterized by X-ray diffractometer (XRD), scanning electron
microscope (SEM), transmission electron microscope (TEM) and specific surface tester (BET), and
electrochemical testing system was used to test the catalyst's catalytic activity for the oxygen reduction reaction
(ORR) as well as to investigate the catalytic performance of the catalysts in an aluminum-air battery. The test
results showed that the onset potential (E,,) and half-wave potential (£,,) of the ZnMnO;/N-CNT catalyst
prepared by the hydrothermal method were higher than those of the commercial Pt/C catalysts, and had better
stability. In addition, the aluminum-air battery prepared using it has a high discharge voltage and releases a total
energy of 55.59 MWh-cm .

Key words: hydrothermal; sol-gel; co-precipitation; ZnMnQOj; aluminum-air batteries


https://doi.org/10.1021/am507470f
https://doi.org/10.1021/am507470f
https://doi.org/10.1039/C9TA90203A
https://doi.org/10.1016/j.apcatb.2020.118729
https://doi.org/10.1002/adfm.201904481
https://doi.org/10.1039/C8RA05871G
https://doi.org/10.1002/adma.202007539
https://doi.org/10.1016/j.electacta.2014.11.020
https://doi.org/10.5796/electrochemistry.21-00125
https://doi.org/10.1007/s10971-009-2067-2
https://doi.org/10.1007/s10971-009-2067-2
https://doi.org/10.1007/s10971-009-2067-2
https://doi.org/10.1126/science.aad0832

	1 实验部分
	1.1 材料制备与表征
	1.2 电化学性能测试
	1.3 铝-空气电池组装与测试

	2 结果与讨论
	2.1 催化剂物相结构
	2.2 催化剂形貌及微观结构
	2.3 催化剂电催化性能
	2.4 催化剂应用于铝-空气电池

	3 结论
	参考文献

