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Figure S1. SEM images of (a) carbon foam; (b) NbSe2 pristine powder; (c) NbSe2 NSs; (d) NbSe2 PNS. 

 

Figure S2. (a) Typical AFM image and (b) corresponding thickness analysis of NbSe2 NSs. (c) TEM 

and (d) HRTEM images of NbSe2 NSs. 



 

Figure S3. The high-resolution XPS spectra of NbSe2 NSs (a) Se 3d and (b) Nb 3d. 
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Figure S4. XRD patterns of NbSe2 PNS, NbSe2 PNS after 50 consecutive cycle voltammetry sweeps 

and NbSe2 after 25 hours stability test PNS. The well number was assigned to Nb2O5. 

 

Figure S5. (a) The SEM image of NbSe2 PNS after stability test; (b) the TEM image of NbSe2 PNS after 

stability test, inset is the HRTEM image of NbSe2 PNS after stability test. 



 

Figure S6. Double-layer capacitance measurements for determining the electrochemically active 

surface areas of the CF, NbSe2 NSs/CF and NbSe2 PNS/CF. CV curves performed across ±100 mV of 

the open-circuit potential (OCP) at scan rates of 10, 40, 80, 200 and 400 mV s−1 for the (a) NbSe2 

PNS/CF, (b) NbSe2 NSs/CF and (c) CF, respectively. 

 

Figure S7. High-resolution XPS spectrum of O 1s of NbSe2 PNS. 



 

Figure S8. High-resolution XPS spectrum of NbSe2 PNS after 50 consecutive cyclic voltammetry 

sweeps. (a) Se 3d, (b) Nb 3d and (c) O1s; High-resolution XPS spectrum of NbSe2 PNS after 25 h 

stability test. (d) Se 3d, (e) Nb 3d and (f) O1s. 

 

Figure S9. XRD patterns of Nb2O5 (JCPDS 72-1121). 



 

Figure S10. LSV curves of Nb2O5, NbSe2 PNS/CF, NbSe2 PNS/CF after 50 consecutive cyclic 

voltammetry sweeps and NbSe2 PNS/CF after 25 h stability test with the scan rate of 100 mV s−1 in 0.5 

M H2SO4. 

Table S1. Comparison of HER performance in acid medium for NbSe2 PNS/CF with other recently 

reported non-noble-metal related HER catalysts. 
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