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Abstract. LiNi0.5Mn1.5O4 has been synthesized by carbonate co-precipitation method in which we 
got the precursor that was pretreated with H2O2 (an oxidant), in order to oxidize part of Mn2+ to 
Mn4+,results in a decrease of Mn3+ in the structure. Result in the average valence of Mn is 
approximately 4 in the LiNi0.5Mn1.5O4 structure, leading to an improved structural stability. The 
sample was characterized by XRD (X-ray diffraction) and SEM (Scanning Electron Microscope) 
test, respectively. The XRD results show that peaks of the sample are consistent with that of 
standard LiNi0.5Mn1.5O4.The SEM pattern shows that there are complete octahedron exists, the 
result indicate that material structure is an intact spinel structure. In addition, electrochemical 
properties have been tested. The first discharge capacity is 100.8mAh g-1 at 0.25 C. And cycling 
performance was tested, it is also preferable. 

1. Introduction 

Lithium-ion batteries are widely used in electronic products, which has many advantages, ratio 
of the energy, the weight is minor, without memory effect and so on [1-3]. In the future, lithium-ion 
batteries are also expected to be the technology of choice for electric vehicles and hybrid electric 
vehicles [4]. Therefore we need to study cathode materials with high voltage and with large battery 
capacity. At present, the location of the part of manganese has been displaced by transition metal 
cation. It can obtain LiMxMn2-xO4 (M=Ni，Co，Fe), LiNi0.5Mn1.5O4 has large battery capacity in 
these materials, which has been concerned [5]. Spinel LiNi0.5Mn1.5O4 as the cathode material has 
many superiority, low cost, environmental friendliness and high voltage (~4.7 V). However, it 
suffers from poor cycling behavior that caused by excessive Mn3+ [6]. 

In this study, we obtained the precursor by carbonate co-precipitation method. The precursor was 
treated with H2O2, it can oxidize part of Mn2+ to Mn4+ to avoid excessive Mn3+ in structure [7]. 
While lots of Mn4+ exist in structure, result in an improved structural stability. This feature prevents 
structural degradation by Jahn-Teller distortion [8]. The sample of precursor is treated with H2O2 
Shows good performance in every respect. It has been observed that the standard octahedron in 
SEM, performing good cycle performance in the electrochemical tests.  

2. Experimental 

2.1 Synthesis. Three steps of the synthesis of LiNi0.5Mn1.5O4. First, using analytical 
Mn(CH3COO)2·4H2O, analytical Ni(CH3COO)2·4H2O as the manganese source and nickel source, 
respectively. Mn(CH3COO)2·4H2O and Ni(CH3COO)2·4H2O were dissolved in 50mL distill 
water(1:3 by molar mass). Na2CO3 was dissolved in 100mL distill water then added into mixed 
solution of manganese source and nickel source with stirring at 90 ℃ until sediment formed. H2O2 
was added into the above solution after Na2CO3 had been added in 20 minutes for 3 h with stirring 
at 90 ℃.Second, the complex after washing and drying was calcined at 600 ℃ for 48 h in air. Then 
we obtain precursor. Third, The mixtures of the precursor and CH3COOLi·2H2O with molar ratio of 
2:1.05 (Mn: Li) was calcined at 850 ℃  for 10h in air. Ultimately, we obtained spinel 
LiNi0.5Mn1.5O4. 

2.2 Cell preparation. The mixture of 80 wt. % of active material, 10 wt. % of acetylene black 
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decides cycling stability [12]. Using H2O2 to oxidize Mn2+ to Mn4+ can support structure. The above 
result indicates that the average valence of Mn is approximately 4 in LiNi0.5Mn1.5O4 structure, 
which could avoid the J-T structural distortion, leading to an improved cycling performance. 
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Fig.3.The first charge-discharge curves of LiNi0.5Mn1.5O4 

at 0.25 C in the range from 3.5 V to 5 V. 
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Fig.4. The curve of cycling performance. 

4. Summary 

LiNi0.5Mn1.5O4 material has been synthesized by carbonate co-precipitation method. The peaks 
of the sample are cohering with peaks of standard LiNi0.5Mn1.5O4. But lock of oxygen will happen 
when the sample was calcined at high temperature. Most crystals are regular octahedrons with 
crystal forms completely. The first discharge capacity is 100.8mAh/g at 0.25 C. And the sample 
also has a good cycling performance. 

Acknowledgements 

This work was supported by the Natural Science Foundation of China (no. 21566021), and the 
Science and Technology Support Project of Gansu Province (no. 144GKCB029). 

References 

[1] M. Winter, What are batteries, fuel cells, and supercapacitors. J. Brodd J Chem Rev. Vol.104 
(2004) p.4254–4259. 

[2] Li Lu, X. Han, J. Li, J. Hua, M. Ouyang. A review on the key issues for lithium-ion battery 
management in electric vehicles. J. Journal of Power Sources. Vol. 226 (2013), p. 272-288.  

165



[3] M. V. Reddya, H. Y. Cheng. Preparation of Li(Ni0.5Mn1.5)O4 by polymer precursor method and 
its electrochemical properties. J. Electrochimica Acta. Vol. 62 (2012), p. 269– 275. 

[4] L. Zhou, D.Y. Zhao. LiNi0.5Mn1.5O4 hollow structures as high-performance cathodes for 
lithium-Ion batteries. J. Angewandte Chemie International Edition. Vol. 51(2012) , p. 239 –241. 

[5] W. X. Zhang, G. Ma, A new lithium-ion battery: CuO nanorod array anode versus spinel 
LiNi0.5Mn1.5O4 cathode. J. Journal of Power Sources. Vol. 273 (2015), p. 561-565. 

[6]  K. Y. Chung, K. B. Kim. Investigations into capacity fading as a result of a Jahn-Teller 
distortion in 4 V LiMn204 thin film electrodes. J. Electrochimica Acta. Vol. 49(2004), p.3327-3337. 

[7]  A. Manthiram, K. Chemelewski. A perspective on the high-voltage LiMn1.5Ni0.5O4 spinel 
cathode for lithium-ion batteries. J. Energy Environ. Sci. Vol. 7(2014), p.1339–1350. 

[8] J. W. Kim, D. H. Kim, Surface chemistry of LiNi0.5Mn1.5O4  particles coated by Al2O3 using 
atomic layer deposition for lithium-ion batteries. J.  Journal of Power Sources. Vol. 274(2015), 
p.1254-1262. 

[9] T. Y. Yang, K. N. Sun, Z Y Lei. The influence of holding time on the performance of 
LiNi0.5Mn1.5O4 cathode for lithium ion battery. J. Journal of Alloys and Compounds. Vol. 502(2010), 
p.215-219. 

[10] Y. C. Dong, Z. B. Wang. Synthesis and electrochemical properties of LiNi0.5Mn1.5O4 as a 5 V 
cathode material for lithium ion batteries. J. RSC advances. Vol. 2(2012), p.11988–11992. 

[11] X. B. Zhu, X. N. Li. Porous LiNi0.5Mn1.5O4 microspheres with different pore conditions: 
preparation and application as cathode materials for lithium-ion Batteries. J. Journal of Power 
Sources. Vol. 261 (2014), p. 93-100. 

[12] A. Kraytsberg, Y. Ein-Eli. Higher, stronger, better…a review of 5 V cathode materials for 
advanced lithium-Ion batteries. J. Advanced Energy Mater. Vol. 2(2012), p.922–939. 

166




