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4. Conclusion

A novel metal organic framework-derived Cu/NPC composite
was successfully synthesized via direct carbonization of the MOF-

199 as template at 900 �C under N2 atmosphere without addition
of carbon source. The obtained Cu/NPC composite was exhibited
cauliflower-like morphology with particle size about 20 nm. It
consisted of Cu metal, CuO, Cu2O according to XRD result. This
material was showed a good surface area and micro-meso struc-
ture. Electrochemical measurements of the Cu/NPC/GCE indicate
improvement of HER catalysis in the more positive onset potential
and higher current density rather than bare GCE. This enhancement
is attributed to both of existent of Cu, CuO, and Cu2O in the Cu/NPC
composite structure, good surface area, and expected hydrogen
adsorption properties of the Cu/NPC composite. It is suggested that

the MOF-199 was probably converted to a NPC which was depos-
ited copper metal that it is cheaper than the platinum catalysts.
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