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Tables

Table S1. Summary of potential range, transferred charge, reversible strain and
surface stress-charge coefficient { in nanoporous nickel sample with clean surface,
oxidation process and oxide-covered surface.

scan
potential range Transferred | reversible
surface state rate electrolyte . (V)
vs. SCE (V) charge (C) | strain (10#)
(mV/s)
clean surface -1.1~-0.7 1 5 M NaOH 6 8 -1.0+£0.004
oxidation
-1.1~0.6 10 5 M NaOH 65 / /
process
-1.1~-0.7 1 5 M NaOH 0.55 1.25 +1.4+0.02
oxide covered +5.0£0.01/
-0.7~ 0.6 1 5 M NaOH 23 65
surface +1.8+0.01
-0.5~0.5 1 0.7 M NaF 1.5 6.5 +3.4+0.01
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Figure S1. Schematic illustration of the measuring apparatus for electrochemical
actuation (CE: counter electrode, RE: reference electrode, WE: working electrode).
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Figure S2. XRD patterns of (a) the freshly as-dealloyed np-Ni sample and (b) the np-
Ni sample after being cycled under positive potentials (-1.1~ 0.6 V vs. SCE).
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Figure S3. Successive CV curves of the freshly prepared np-Ni sample in the 5 M
NaOH solution at the scan rate of 10 mV/s. The first cycle is denoted in red color.
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Figure S4. Typical reversible strain of the np-Ni sample with a clean surface versus
time, together with the potential variation (from -1.1 to -0.7 V vs. SCE) during four
successive CV cycles at the scan rate of 1 mV/s.
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Figure SS5. Typical reversible strain of the np-Ni sample with oxide-covered surface
versus time, together with the potential variation (from -0.7 to 0.6 V vs. SCE) during
five successive CV cycles at the scan rate of 1 mV/s.



0.10 5

(a) oosf (b)

0.06} or
—
<L 0.04f <«
- o -5+
c 0.02 -
2 0.00 c
5 . T A0 ¢
O-0.02} =

n
-0.04 1 A5F
-0.06 |
-20
008l . .. .. . , . , .
E vs. SCE (V) Time (s)

Figure S6. (a) Successive cyclic voltammograms (eight cycles) of the np-Ni with
oxide-covered surface with a potential window of -0.7~0.6 V vs. SCE in the 5 M
NaOH solution at a scan rate of 10 mV/s. (b) Strain response versus time
corresponding to the CV.
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Figure S7. Cyclic voltammograms of the oxide-covered np-Ni sample in the 0.7 M
NaF solution at different scan rates (potential range -1.0 ~ 1.0 V vs. SCE).
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Figure S8. Typical reversible strain of the np-Ni sample with oxide-covered surface
versus time, at the four different scan rates: (a) 50 mV/s, (b) 10 mV/s, (c) 5 mV/s, (d)
1 mV/s, together with the potential variation during successive CV cycles.
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Figure S9. Strain response versus the transferred charge at different scan rates. The
slopes of the thick semitransparent straight lines provide the values of {, as indicated
by the grey triangles and the potential at which the charge equals to zero is chosen
arbitrarily. The data were obtained from Figures S7 and S8.

11



