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Introduction: 

LiNiO2 despite its high energy density and 
charge retention features suffers from phase in-
homogeneity and capacity fading due to crystallographic 
phase transitions upon charge/discharge cycling.  
Substitution in LiNiO2 reduces these detriments leading to 
superior electrochemical behavior. Hence interest is 
inclined towards the simultaneous substitution of Al1 and 
B2 in LiNiO2, with a view to have compounds with 
improved structural stabili ty, cyclabili ty and charge 
retention. Hence a series of oxides with formula 
LiNi0.7Al0.3-xBxO2  (x=0, 0.1, 0.2 & 0.3) were synthesized 
and characterized by PXRD, CV and charge/discharge 
studies.  The present study is confined with 70% of Ni, as 
this level is established to have a better capacity retention, 
cycling efficiency and without cation mixing.3    
 
Experimental: 

The oxide samples were synthesized in air by 
nitrate-urea solution combustion method following a 
firing schedule, which is given in table-1.    
 
Results and discussion: 
              It is evident from table-1 that with the increasing 
B content the temperature and dwell ing time for phase 
pure compound formation is found to decrease. Thus 
boron substitution facilitates the phase formation at a 
lower temperature.  “c/a” value for the substituted 
compounds were in the range of 4.97-5.01, an indication 
of the preservation of  2D character in these samples. This 
also shows that both Al and B have got   substituted at the 
Ni sites without affecting the layered structure, despite 
their ionic size difference. Compounds cycled between 
3.6 and 4.4V at a scan rate of 0.1mV/sec (fig. 1) indicate 
that as the boron content increases the anodic current 
decreases and only a broad maximum at 4.1 – 4.3V is 
observed.  On the contrary, the cathodic peak current at 
lower voltage region starts diminishing and the peak at 
higher voltage increases as a function of boron content.  
But for these samples, a significant shift in the reduction 
peak towards higher voltages is observed, thus decreasing 
the voltage difference between the oxidation & reduction, 
indicating high Li+ reversibili ty.  Charge/discharge 
cycling performed at a current density of 0.1mA/cm2 
shows that samples with 10 & 20% of boron perform well 
when compared with the remaining two.  This is further 
supported by the I(003)/I(104)  value which is ca. 1.3 for 
these two samples only.  Physical characteristics like 
specific surface area, density etc., of these compounds 
will also be discussed. 
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T em p/t i m e 
o C / h r s 

I(003)/I(104) “a”         
“c” (Å) 

c/a 

0.0 

 
750   32  1.11 2.85        

 14.15  
 

4.97 

0.1 

 
750    24 1.25 2.85        

 14.12 
 

4.95 

0.2 

 
700      3 1.27 2.84 

 14.16  
 

4.98 

0.3 

 
600      3 1.18 2.83          

 14.18  
5.01 

 
     Table- 1. Optimum preparation conditions & 
           crystal parameters of LiNi0.7Al0.3-xBxO2. 

  Fig.2.  CV of the compounds at 0.1mV/sec 
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