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Figure S1. XRD Rietveld refinement spectra of LSGM powder held at 1450 oC for 5 hrs
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Figure S2. Magnified XRD pattern for (a). x% rGO+LSGM in the 2-Theta range of (31o-34 o) (b). phase purity bar-
graph of rGO+ LSGM at different concentrations (c). orthorhombic structure.

The electrochemical performance of the fuel cell device was evaluated in terms of current and voltage (I-V) and 

current and power density (I-P) characteristics. An electronic load IT8511 (ITECH Electrical Co., Ltd., China) was 

employed to record the data through a software of IT7000 at a scan speed of 0.02 As-1 under a current-voltage sweep 

in the temperature range of 700-500 oC. Dry hydrogen gas served as fuel with a flow rate of (120-150 mL min-1) in 

order to study the impedance and electrical properties of various components of fuel cell devices. The cells with the 

configuration of Ni-GDC/LSGM|LSCF-2%rGO-LSGM were assembled for this comparative study. We used Ni-GDC as 

an anode and LSCF-2%rGO-LSGM as cathode for measuring the fuel cell performance. The cell is then coated with a 

silver paste as a current collector and for gas sealing before being installed into the testing jig.

We have performed the multiple experiments for checking the electrochemical performance and durability of 

composites. We choose the best samples (i.e., rGO+2%LSGM) for checking the electrochemical experiment with 

significant power density along with considerable OCV (which follows the nerst equation and is in accordance with 

the other research [1-3]) at temperature between 500-700 oC in H2/Air respectively. In Fig. S3(a), the fuel cell-based 

on Ni-GDC/LSGM|LSCF-2%rGO-LSGM electrolyte yielded a maximum power density of 0.539 Wcm-2 at 700 ℃. 

Whereas the obtained durability test for 20 hrs is presented after transient conditions as shown Fig. S3(b). 



Figure S3: The electrochemical performance in terms of I-V and I-P curves for the rGO-2%LSGM cell (a); Durability 

operation of fuel cell device under a current density of 120 m Acm-2 at 700 oC (b).
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