
                                                                                                                                           List of Figures 

vi 

 

LIST OF FIGURES 

                                                                                                                                          Page 

Figure 2.1:    Structure of LiCoO2 6 

Figure 2.2:    XRD of (a) HT- LiCoO2 (b) LT- LiCoO2 7 

Figure 2.3:    Structure of LiNiO2 9 

Figure 2.4:    XRD of LiNiO2 10 

Figure 2.5:    Structure of LiMn2O4 13 

Figure 2.6:    XRD of LiMn2O4 (a) spray drying method  

                      (b) solid state reaction 13 

Figure 2.7:    Structure of LiFePO4 17 

Figure 2.8:    Structure of LiNiVO4 19 

Figure 2.9:    XRD patterns of LiNiVO4 at different pH 20 

Figure 2.10:  Voltage versus discharge capacity 21 

Figure 2.11:  Specific capacity of (a) complex-precipitate gel method  22 

                      (b) solid state reaction 

Figure 3.1:    Chitosan modified solution evaporation method.  

                       By passing step 6 gives the solution evaporation method.                          34 

Figure 3.2:    Preparation of ZnO coated LiNiVO4 35 

Figure 3.3:    Reflection of Bragg’s law 35 



                                                                                                                                           List of Figures 

vii 

 

Figure 4.1:     XRD of LiNiVO4 by solution evaporation method at 41 

                      sintering temperatures of   (a) 500 C  (b) 600C (c) 700 C  

                      (d) 800 C 

   

Figure 4.2:     Crystallite size of LiNiVO4 by solution evaporation method  44 

                       different sintering temperatures  

Figure 4.3:     TEM images of LiNiVO4 by solution evaporation method  45 

                        at sintering temperature of 500 C  

 

 Figure 4.4:     TEM images of LiNiVO4 by solution evaporation  46 

                         method at sintering  temperature of 600 C 

 

Figure 4.5:     TEM images of LiNiVO4 by solution evaporation method  47 

                        at sintering temperature of 700 C 

 

 Figure 4.6:     TEM images of LiNiVO4 by solution evaporation  48 

                         method at sintering  temperature of 800 C 

 

Figure 4.7:     SEM image of LiNiVO4 by solution evaporation method   49 

                       at sintering    temperature of 500 C  

Figure 4.8:     SEM image of LiNiVO4 by solution evaporation method   50 

                       at sintering  temperature of 600 C  

Figure 4.9:     SEM image of LiNiVO4 by solution evaporation method   50 

                       at sintering  temperature of 700 C  

 Figure 4.10:   Distribution of surface area of LiNiVO4 by solution             51 

                        evaporation method at sintering  temperature of 700 C 

Figure 4.11:  Distribution of diameter of LiNiVO4 by solution  52 

                       evaporation method at sintering  temperature of 700 C 

  

Figure 4.12:  SEM image of LiNiVO4 by solution evaporation method  52 

                       at sintering   temperature of 800 C 

 

Figure 4.13:   Distribution of surface area of LiNiVO4 by solution  53 

                       evaporation method at sintering  temperature of 800 C 

Figure 4.14:   Distribution of diameter of LiNiVO4 by solution  54 

                        evaporation method at sintering  temperature of 800 C 

    

Figure 4.15:   Cyclic voltammetry of LiNiVO4 by solution evaporation  55 

                       method at sintering  temperature of 700 C 



                                                                                                                                           List of Figures 

viii 

 

 

Figure 4.16:   Charge-discharge studies of LiNiVO4 by solution  56 

                        evaporation method 

Figure 4.17:   Cycling efficiency of LiNiVO4 by solution evaporation        57 

                        method 

Figure 4.18:   Capacity retention of LiNiVO4 by solution evaporation  57 

                        method  

Figure 5.1:     XRD of LiNiVO4 by chitosan modified solution evaporation  60 

                       method at sintering temperatures of   (a) 500 C  (b) 600C 

                       (c) 700 C (d) 800 C 

 

   

Figure 5.2:     Crystallite size of LiNiVO4 by chitosan modified solution 63 

                        evaporation method different sintering temperatures  

                     

Figure 5.3:     TEM images of LiNiVO4 by chitosan modified solution  64 

                        evaporation method at sintering temperature of 500 C 

 

Figure 5.4:     TEM images of LiNiVO4 by chitosan modified solution  65 

                        evaporation method at sintering temperature of 600 C 

 

Figure 5.5:     TEM images of LiNiVO4 by chitosan modified solution  66 

                        evaporation method at sintering temperature of 700 C 

 

Figure 5.6:     TEM images of LiNiVO4 by chitosan modified solution  67 

                        evaporation method at sintering temperature of 800 C 

 

 

Figure 5.7:     SEM image of LiNiVO4 by chitosan modified solution  68 

                        evaporation method at sintering temperature of 500 C  

Figure 5.8:     SEM image of LiNiVO4 by chitosan modified solution  69 

                        evaporation method at sintering temperature of 600 C  

 

 

Figure 5.9:     SEM image of LiNiVO4 by chitosan modified solution  69 



                                                                                                                                           List of Figures 

ix 

 

                        evaporation method at sintering temperature of 700 C  

 

 Figure 5.10:   Distribution of surface area of LiNiVO4 by chitosan 70 

                         modified solution evaporation method at sintering  

                         temperature of 700 C 

 

Figure 5.11:   Distribution of diameter of LiNiVO4 by chitosan 71 

                         modified solution evaporation method at sintering  

                         temperature of 700 C 

 

Figure 5.12:     SEM image of LiNiVO4 by chitosan modified solution  71 

                        evaporation method at sintering temperature of 800 C  

 

 Figure 5.13:   Distribution of surface area of LiNiVO4 by chitosan 72 

                         modified solution evaporation method at sintering  

                         temperature of 800 C 

 

Figure 5.14:   Distribution of diameter of LiNiVO4 by chitosan 73 

                         modified solution evaporation method at sintering  

                         temperature of 800 C 

 

                         

Figure 5.15:   Cyclic voltammetry of LiNiVO4 by chitosan 74 

                       modified solution evaporation method at sintering   

                       temperature of 700 C 

 

Figure 5.16:   Charge-discharge studies of LiNiVO4 by chitosan 75 

                        modified solution evaporation method 

                         

Figure 5.17:   Cycling efficiency of LiNiVO4 by chitosan 76 

                        modified solution evaporation method 

 

Figure 5.18:   Capacity retention of LiNiVO4 by chitosan 76 

                        modified solution evaporation method 

 

Figure 6.1:      XRD of ZnO coated LiNiVO4 at sintering temperature         78 

                        of 700 C  

Figure 6.2:      TEM images at 0.2 wt.% ZnO          82 

Figure 6.3:      TEM images at 0.5 wt.% ZnO  83 

Figure 6.4:       TEM images at 1.0 wt.% ZnO  84 



                                                                                                                                           List of Figures 

x 

 

Figure 6.5:       SEM images at 0.2 wt.% ZnO  85 

Figure 6.6:       Distribution of surface area of 0.2 wt.% ZnO  86 

                         coated LiNiVO4 

Figure 6.7:       Distribution of diameter of 0.2 wt.% ZnO  86 

                         coated LiNiVO4  

Figure 6.8:       SEM images at 0.5 wt.% ZnO  87 

Figure 6.9:       Distribution of surface area of 0.5 wt.% ZnO  88 

                         coated LiNiVO4 

Figure 6.10:     Distribution of diameter of 0.5 wt.% ZnO  88 

                         coated LiNiVO4  

Figure 6.11:     SEM images at 1.0 wt.% ZnO  89 

Figure 6.12:     Distribution of surface area of 1.0wt.% ZnO  90 

                         coated LiNiVO4 

Figure 6.13:     Distribution of diameter of 1.0 wt.% ZnO  90 

                         coated LiNiVO4  

Figure 6.14:     Cyclic voltammetry of 0.2 wt.% of ZnO coated sample 92 

Figure 6.15:     Cyclic voltammetry of 0.5 wt.% of ZnO coated sample 94 

Figure 6.16:     Cyclic voltammetry of 1.0wt.% of ZnO coated sample 96 

Figure 6.17:     Charge-discharge studies of 0.2 wt% ZnO coated LiNiVO4   97 

Figure 6.18:     Charge-discharge studies of 0.5 wt% ZnO coated LiNiVO4   97 

Figure 6.19:     Charge-discharge studies of 1.0 wt% ZnO coated LiNiVO4   98 



                                                                                                                                           List of Figures 

xi 

 

Figure 6.20:     Cycling efficiency of ZnO coated LiNiVO4   98 

Figure 6.21:     Capacity retention of ZnO coated LiNiVO4   99 

 

 

 

 

 

 

 

 

 

 


