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Abstract. Orthogonal LiMnO2 has unique characteristics, when used as a cathode material it performs 
excellently. This paper focuses on doping modification of their shortcomings, using sol gel preparation 
to make cathode materials, researching on a different scale doping effect of nickel on its performance as 
cathode material, XRD,SEM, charge and discharge test methods are adopted on structure 
characterization and electrochemical performance of the material. 

Introduction 
The crystal size of Orthogonal LiMnO2 is small, which shows the characteristic of high capacity.  

stacking fault shows the advantage of Cycle Performance. But there are still some troubles such as 
synthesis and stacking fault. Thus , our research of changing its characteristic chose the way of mixing 
Ni element . 

Put Li(CH3OO)·2H2O、 Mn(Ac)2·4H2O、Ni(NO3)2·6H2O at the RRB 1.05︰1-x︰x，(x=0.06,0.07, 
0.08)  in the citric acid. Then, heat and mix until it becomes neutral solution. When we get the gel , put 
it into empty space for drying about 10 hours. Fire the  presoma for 6 hours at the temperature of 
400℃. Then , put the material into the agate mortar and grind for hours , so that it can be  mixed  
thoroughly and its particles can be small. Then , continue to fire it about 20 hours at the temperature 
400℃. Cool down to room temperature naturally, the final objective product LiMn1-xNixO2 is got. 

Experimental Details 
 

 
Fig.1 Materials XRD diagram 

Picture 1 is XRD’s picture of material. And a、b、c are the XRD’s atlas of LiMn0.92Ni0.08O2 
LiMn0.93Ni0.07O2LiMn0.94Ni0.06O2 respectively.  It can be seen from the picture that all the materials have 
the Li2MnO3 and other impurities diffraction maximum didn’t occur. That means the effect of doping 
is good and the production of crystal lattice is pretty fine. 
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Table 1 The unit cell parameters of materials 

LiMn1-xNixO2 a(nm) c(nm) fwhm 

0.06 0.2808 0.4579 0.330 

0.07 0.2807 0.4578 0.228 

0.08 0.2806 0.4577 0.197 

 
Table 1 is for the unit cell parameters LiMn1-xNixO2 and (110) crystal plane half width, Croguennec 

et al.[4, 5] reports the relationship between stacking fault and half width, table 1 shows the changing 
tendency of peak surface at about 25o. In contrast to the data without Ni2+ LiMnO2, the material 
amorphous surface width becomes small after changing, which shows the stacking fault is reduced, the 
order of material is enhanced, the chaos of material is decreased, and with the increase of doping 
amount, this trend is more obvious 

 

 
（a） 
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Fig.2 SEM chart of LiMn1-xNixO2 
Figure 2 is the SEM photograph of LiMn1-xNixO2, where a, b, c are the SEM diagram of  

LiMn0.94Ni0.06O2, LiMn0.93Ni0.07O2, LiMn0.92Ni0.08O. As is shown in the figure, the particle size is 
uneven, distribution is uneven; B being dense, not conducive to the ion deintercalation; C diagram 
shows even  particle size, distribution is more ordered. 

Charge discharge tests on materials, materials of LiMn0.94Ni0.06O2, LiMn0.93Ni0.07O2 and 
LiMn0.92Ni0.08O2, the initial discharge capacity were 48 mAh/g, 55 mAh/g, 56mAh/g, expressed as Ni 
incorporation amount bigger, lithium manganese oxide first charge discharge capacity is greater. 

Figure 3 is a diagram of the cycle performance of materials. As can be seen, a is the material 
discharge curves of LiMn0.93Ni0.07O2, B is the material discharge curves of LiMn0.92Ni0.08O2, C is the 
material discharge curve of LiMn0.94Ni0.06O2. 

 
Fig. 3 the cyclic capacity chart 

With the incorporation of Ni ions into material LiMn1-xNixO2, the impact changes on the cathode 
materials, Ni ion replaces parts of Mn ion, this has some inhibitory effect to Jahn-Teller. 
LiMn0.94Ni0.06O2 in the fortieth cycle has the discharge capacity of 74.2mAh/g, LiMn0.93Ni0.07O2 
in the fortieth 87.3mAh/g, LiMn0.92Ni0.08O2 in the fortieth 84.5mAh/g. LiMn0.92Ni0.08O2 after 28 
cycles, the discharge specific capacity decreased, the stability of the material also decreased, the 
discharge specific capacity of Ni doped ratio is not the higher the better, in order to improve the 
material specific capacity and ensure the the stability of the material, nickel incorporation at 0.7 is 
better than the other two proportion. 
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Conclusions 
 
Doping is a method of improving the performance of cathode materials, stacking faults in the 

presence of Ni2+ is extremely prominent [6]. modification is to reduce or even eliminate this 
phenomenon. 
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