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Active material mass determinations
The oxidation of Ni foam was determined using the following formula:

myio = (M2-m1)- (Mnio)/(Mo) (1)

where mnio is the weight of NiO in Ni foam after heat treatment; m; is the weight of fresh Ni
foam before heat treatment; m; is the weight of Ni foam after heat treatment; and Mo and Mo are
the molar masses of O and NiO, respectively. Given that all samples underwent the same heat
treatment strategy, the oxidation degree of Ni foam could be considered the same in each nickel
foam. In this study, mnio was determined to be approximately 0.15 mg. The active materials in the
as-prepared CuO nanowire arrays electrodes could be determined using the following formula:

Mact = M3-mM1 + Myio*Myi/Myio  (2)

where mac is the total weight of active materials in the as-fabricated CuO nanwire arrays
electrode (1.95 mg with a loading mass of about 1.8 and 0.15 mg for the CuO nanowire arrays and
NiO, respectively); ms is the weight of the as-fabricated CuO nanowire arrays electrode ; and My; is

the molar mass of Ni.



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2014

Figure S1. Photographs of (a) Ni foam, (b) Ni foam after e-beam evaporation of Cu, and (c)

CuO nanowires on Ni foam after thermal oxidation

Figure S2. SEM images of CuO nanowires on (a) carbon fiber and (b) silicon substrate by

heating the e-beam evaporated Cu film at 400 °C for 12 h in static air
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Figure S3. Cycle performance of carbon cotton (carbon cotton with high electronic
conductivity has also ever been chosen as substrate for application in LIBs. However,
carbon cotton is more expensive than nickel foam. Moreover, the carbon cotton itself can
contribute large amount of absolute capacity as anode for LIBs. In addition, we found that

the cyclic stability of carbon cotton is relatively poor as shown in Figure S3)



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2014

Figure S4. SEM images of (a) CuO nanowires-Al composite on Si substrate, (b) CuO
nanowires-C0304 nanoparticles composite on Ni foam, (c) CuO nanowires-NiO nanoflakes

composite on Ni foam, and (d) CuO nanowires-Co0304 nanorods composite on Ni foam
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Figure S5. (a) SEM image of CuO nanowires, and (b-c) magnified SEM images of the

nanowires taken from the places of Il and I highlighted by the circles in (a), respectively

Element wt% atomic%

Cu 67.69 38.30
0 21.05 47.29
Ni 11.26 14.41

Element wt% atomic%

Element wt% atomic%
Cu 69.96 40.64

Cu 70.66 46.16
O 2003 4621 O 938 2433
Ni 1001 1315 Ni 1996 29.51

Az As

Figure S6 (a) Cross-sectional SEM image of CuO nanowires on Si substrate and EDS spectra

(b-d) taken from the regions marked as (1), (2) and (3) shown in (a)
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Figure S7. SEM images of (a) Cu film on nickel foam and (b-d) Cu films heated under
different temperatures for 12 h: (b) 250 °C, (c) 300 °C, and (d) 350 °C

Element wt% atomic%
Cu 96.65 9574
(0] 0.23 0.92
Ni 3.11 3.34

Element wt% atomic%

Cu 84.31 61.88
(6} 12.10  35.26
Ni 3.60 2.86

B Spectrum 1

Element wt% atomic% Element wt% atomic%

Cu 7927 5234 Cu 7234 41.63
o 1723 45.17 0 24.74 5655
Ni 348 2.49 Ni 2.92 1.82

Figure S8 EDS spectra of (a) Cu film on nickel foam and (b-d) Cu films heated under
different temperatures for 12 h: (b) 250 °C, (c) 300 °C, and (d) 350 °C



