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Manganese Oxides Composite Materials for Lithium Air Batteries

ZHANG Zhi-An"?, ZHOU Geng', PENG Bin', LU Hai" ?, JIA Ming" ?, LAI Yan-Qing"?, LI Jie"-*

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China; 2 Engineering Re-

search Center of High Performance Battery Materials and Devices, Research Institute of Central South University in Shenzhen,

Shenzhen 518057, China)
Abstract: Carbon nanotubes/cobalt manganese oxides composites with different Co/Mn ratios were prepared by pre-
cipitation method. The as-prepared products were characterized by XRD, SEM, TEM, BET, FT-IR, discharge perform-
ance, charge performance and cycle profiles. The results show that the products are CNTs/Co;0,4 and CNTs/Mn;O4 when
Co/Mn ratios are 4:0 and 0:4, respectively, while CNTs/(Co, Mn)(Co, Mn),0, is obtained at Co/Mn ratios of 3:1, 2:2 and
1:3. The products show high dispersion with oxides attaching to CNTSs closely, and CNTs/Mn;0, has the best morphology
performance. With increasing content of Mn, the discharge performance improves. CNTs/Mn;0, has the highest discharge
voltage of 2.92 V. For charge processes, the product with higher content of Co reveals better charge properties. The lowest
voltage is about 3.8 V. Meanwhile, the product with Co/Mn ratio of 3:1 has a minor charge-discharge voltage differ-
ence(AV) of 1.05 V, which still keeps excellent electrochemical performance after 5 charge-discharge cycles.
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Fig.l Schematic structure of positive part for lithium air battery
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Fig. 2 XRD patterns of CNTs and CNTs/Cobalt manganese
oxides composite with different Co/Mn ratios
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Fig. 3 SEM images of CNTs and CNTs/cobalt manganese oxides composite with different Co/Mn ratios
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Fig. 5 [Initial discharge curves of CNTs and products
Inset is the charge voltages of different products
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Table 1  Textural properties of the S4 and CNTs

Average pore

Surface area Pore volume

Sample , _ diameter
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Fig.6 Initial charge profiles of CNTs and products
Inset is the charge voltages of different products
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Table 2 The voltage difference value between charge and discharge of CNTs and products

Products CNTs SO

S1 S2 S3 S4

Charge-discharge voltage difference

(A VoV 1.75

1.10

1.05 1.15 1.15
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