
Supplementary information

Supplementary Figure 1: (a) Scheme of the sol-gel combustion synthesis of the 
Ga3+ doped LLZO (Li6.4Ga0.2La3Zr2O12). (b) Powder X-ray diffraction (XRD) pattern of 
Li6.4Ga0.2La3Zr2O12 reference (blue), powder after calcination 650°C (orange) and 
crushed pellet after sintering 950°C (red). (c) Scanning electron microscopy (SEM) 
images of sintered c-Li6.4Ga0.2La3Zr2O12 powder. 
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Supplementary Figure 2: Nyquist plot of a c-Li6.4Ga0.2La3Zr2O12 pellet with Pt 
electrodes measured at room temperature. 

The ionic conductivity of a sintered c-Li6.4Ga0.2La3Zr2O12 pellet was determined by 

AC impedance spectroscopy in air. A typical Nyquist plot is shown in Supplementary 

Figure 2. The impedance data were fitted with an equivalent circuit of 

(Rbulk)(RgbCgb)(Celectrode), denoting bulk resistance, grain boundary resistance and 

capacitance and double layer capacitance. Ionic conductivities in the range of ~ 10-3 

S/cm (Rbulk) and 10-5 S/cm (Rtotal) are determined for the c-Li6.4Ga0.2La3Zr2O12 pellet 

at ambient conditions. These results are comparable to earlier reports.23 



Supplementary Figure 3: Scanning electron microscopy (SEM) image of the cross 
section of a non pressed pellet with composite electrode.



Supplementary Figure 4: Cell potential versus time for first charging process 
(2A/kg) of an all-solid-state battery based on c-Li6.4Ga0.2La3Zr2O12 with LiMn1.5Ni0.5O4 
and Li-metal electrodes measured at 95°C. (a, c) Batteries with non-modified 
electrolyte-cathode interface and pellet densities of (a) 78% and (c) 84%. (b, d) 
Batteries with modified electrolyte-cathode interface and pellet densities of (b) 78% 
and (d) 84%.



Supplementary Table 1. Indexed Powder XRD of c-Li6.4Ga0.2La3Zr2O12 in electrode 
composite before battery operation using Werner's algorithm (TREOR). 



Supplementary Table 2. Indexed Powder XRD of c-Li6.4Ga0.2La3Zr2O12 in electrode 
composite after battery operation using Werner's algorithm (TREOR). 



Supplementary Figure 5: Energy-dispersive X-ray spectroscopy (EDS) data from 
the marked regions 2 and 6 in Figure 4 (a).


