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Table 2 Comparison of specific capacity of Mgx-6-MnO,

Samples HE/(mAhg™) 200 [E/(mAh g™)

6-MnO, 0.31 0.21
Mgl1-5-MnO, 13.23 65.67
Mg2-5-MnO, 13.14 65.72
Mg3-5-MnO, 15.24 64.53
Mg4-5-MnO, 11.66 67.39
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Preparation and Properties of Mg-0-MnQO, Cathode Materials for
Aqueous Magnesium Ion Batteries

LI Xueting'*?, SUO Caili"**, LI Wu'?, ZHANG Bo"*

(1. Key Laboratory of Green and High-end Utilization of Salt Lake Resources, Qinghai Institute of Salt Lakes,
Chinese Academy of Sciences, Xining, 810008, China; 2. Key Laboratory of Salt Lake Resources Chemistry
of Qinghai Province, Xining, 810008, China; 3. University of Chinese Academy of Sciences,
Beijing , 100049, China)

Abstract: In this study, flower-shaped Mg2-5-MnO, was synthesized through hydrothermal regulation of
the 6-MnO, and MgCl, molar ratio, employing a magnesium ion pre-embedding strategy to address the is-
sues of low conductivity and structural instability commonly associated with MG-based cathode materials in
aqueous magnesium ion batteries. Comprehensive characterization using XRD, SEM, TEM, and XPS re-
vealed that Mg2-9-MnO, obtained at a molar ratio of 1: 1 exhibited the smallest particle size and optimal
flower-like morphology. The reduced size effectively enhances the contact area between the electrode mate-
rial and electrolyte, facilitating magnesium ion diffusion and improving the specific capacity of the battery.
Furthermore, the pre-embedding of magnesium ions contributes to stabilizing the 0-MnO, structure while
extending battery cycle life. The full battery configuration utilizing Mg2-0-MnQO,||[VO, demonstrated signifi-
cant performance advancements: An initial discharge specific capacity reached 65.9 mAh g™ at a current
density of 50 mA g™'-an impressive increase by a factor of 329 compared to that observed in unmodified sys-
tems (0.2 mAh g™'). After undergoing 450 cycles, the capacity remained stable at 56 mAh g™' (with a reten-
tion rate of 85%) , while maintaining Coulomb efficiency at a consistent level of 91%.

Key words: Aqueous magnesium ion battery; Cathode material; Mg-0-MnO,; Electrochemical perfor-

mance





