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Figure S1. TEM micrograph of  (A) Gr (B) MoS2, (C) Gr-MoS2, (D) Ni, (E) GrSC8Ni and  (F) MoS2SC8Ni 

                    electrocatalysts. 
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 Figure S2. SEM micrograph of (A) Ni, (C) GrSC8Ni and (D) GrMoS2SC8Ni electrocatalyst;  SEM-EDS, Inset  

                   with elemental mapping of (B) Ni, (D) GrSC8Ni and (F) GrMoS2SC8Ni electrocatalyst 

Figure S3.  Comparative XPS spectra of (A) C1s, (B) O1s,  (C) Ni 2p,  (D) Ni 3p (E) Mo3d  and  (F) S2p 

                   spectra of  Gr, MoS2  and  it´s respective composites.



Figure S4.  Comparative XPS survey scan of GrMoS2SC8Ni (a) Initial Catalyst and (b) After Stability Testing.

Figure S5. Comparative CV plots of  (a)Gr (b) MoS2, (c) Gr-MoS2, (d) Ni, (e) GrSC8Ni, (f) MoS2SC8Ni, and

                 (g) GrMoS2SC8Ni electrocatalysts in 1 M KOH electrolytes.  

Figure S5 shows the CVs of Ni and its composites obtained after different numbers of cycles. Figure S5(g) 

shows that the GrMOS2SC8Ni nanocomposite catalyst shows the oxidation wave attributed to the catalytic 

oxidation of water.  With further cycling, the above oxidation/reduction waves increased in amplitude and 



approached a stable value after 100 cycles, suggesting the activation of nanomaterial (i.e., Ni NPs) on the 

electrode surface.1,2  Figure S5 (a, b, c and d) shows that the redox waves assignable to the Gr, MoS2, Gr-MoS2 

and Ni respectively are all ill shaped. The OER catalytic current of it increases initially until reaching a 

maximum after 100 cycles and then drops quickly, indicative of poor catalyst stability.  For GrSC8Ni, 

MoS2SC8Ni and GrMoS2SC8Ni nanocomposite material [Figure S5 (e, f and g)], the OER current decreases 

slightly during the first 100 cycles. However, this OER activity gradually decreases with CV cycling, consistent 

with previous reports that RuO2 and IrO2 suffer from large chemical degradation during OER process.3 

GrMoS2SC8Ni nanocomposite material afford the largest oxygen-evolving current among the studied catalysts.  

Remarkably, the current density of 10 mA cm-2, which is a metric relevant to solar fuel synthesis.4 

GrMoS2SC8Ni nanocomposite material achieved at overpotential smaller than that GrSC8Ni, MoS2SC8Ni 

catalysts, Ni and other precursor materials. (Figure S5 and Table S1 of ESI). By contrast, GrSC8Ni and 

MoS2SC8Ni  nanocomposite material and commercial Pt/C fail to reach such current density. During OER study 

first we perform a CV and then LSV study.



Table S1. OER performance of the reported Ni based catalyst.
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