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Electrochemical study in a three-electrode system.

The capacitance can be calculated according to following eqgn (1): [1]

C = (IAt)/(mAV) (1)
where C (Fg ) is the capacitance, AV is the potential range (V), | is the discharge current (A)

and At represent the discharge time (s).

Electrochemical study in a two-electrode system.

A simple ASC was based on Ni@Cu-MOF (positive electrode) and activated carbon (negative
electrode), respectively. The specific capacitance of Ni@Cu-MOF and AC are deduced from
the galvanostatic discharge experiments in two-electrode system.

The weight of the active materials was determined according to the following equation: [43]
m /m =CV /C'V' (2)

where C, m, V are the capacitance, the mass loading, the potential window, respectively. The
energy density (E, Wh/kg) and power density (P, W /kg) of the ASC were determined
according to the following equations. [43]

E = (CAV*)/2x 3.6 (3)
P = 3600E/At (4)

where C, AV and At the specific capacitance of asymmetric supercapacitor, the potential

window and the discharge time.

Preparation of electrode

The working electrodes were prepared by dispersing the active electrode material (Cu-MOF
or Ni@Cu-MOF) (80%), acetylene black (10%) as conductive agent and polyvinylidene fluoride
(PVDF) (10%) as a binder in N-methyl-2-pyrrolidinone (NMP). The slurry was pasted on Ni
foam (1 cm * area and 1 mm thick) and dried at 60 °C overnight in the air. Pt plate and
Hg/HgO were as the counter electrode and reference electrode, respectively.



Figure S1 TEM of Cu-MOF

Figure S2 TEM of Cu-MOF
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Figure S3 Pore-size distribution of Cu-MOF
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Figure S4 Pore-size distribution of Ni@Cu-MOF
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Figure S5. CV curves of Cu-MOF at scan rates 2, 5, 8, 10, 20, 50, 80, 100 mV s -
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Figure S6. Galvanostatic charge/discharge curves of Cu-MOF at different current
densities.
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Figure S7. CV curves of actived carbon at scan rates 2, 5, 8, 10, 20, 50, 80, 100 mV s -
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Figure S8. Galvanostatic charge/discharge curves of actived carbon at different current
densities.
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