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Fig.S1 (a-d) OM images of graphene-coated Cu NWs at different growth temperatures.

Fig. S2 (a) RAMAN spectra of a-carbon-coated Cu NWs grown at 300 °C (top) and 

graphene-coated Cu NWs grown at 500 °C (bottom), (b and c) HRTEM images of a-carbon 

coated Cu NW and (d and e) HRTEM image of graphene-coated Cu NW grown at 300 and 

500 °C.



Fig. S3 (a) Rs Vs T% of a-carbon coated Cu NW TCE at 300 °C (b) photographic images of 

different concentration of samples.

Fig. S4 SEM images of Cu NWs TCE (a and b) and graphene-coated Cu NWs TCE (c and d) 
before and after oxidation tests at 240 °C in the presence O2 gas of 300 sccm.



Fig. S5 Rs vs Time plot of graphene-coated Cu NWs TCE after oxidized at 300 °C in the 
presence O2 gas of 300 sccm.

Fig. S6 SEM images of Cu NWs TCE (a and b) before and after basic tests in the presence of 
0.5 M NaCl (c and d) before and after acidic tests in the presence of 0.5 M H2SO4, 
respectively.



Fig. S7 SEM images of graphene-coated Cu NW TCE (a and b) before and after basic tests in 
the presence of 0.5 M NaCl (c and d) before and after acidic tests in the presence of 0.5 M 
H2SO4.

Fig. S8 ICPMS results of the sea water collected from Penghu Island, Taiwan (concentration 

of element in ppb)



Fig. S9 SEM images of Cu NW TCE (a & b) and graphene-coated Cu NW TCE (c & d) 
before and after sea water test.

Fig. S10 (a) HRTEM images of graphene-coated Cu NWs grown at 400 °C. (b) and 
(c) show brunauer–emmett–teller (BET) measurements of Cu NWs and graphene-
coated Cu NWs, respectively. 



Fig. S11 Electrode kinetics of Cu NWs and graphene- coated Cu NWs by Nyquist plots.

Fig. S12 UPS plots of pure Cu NWs and graphene-coated Cu NWs.


