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1. Differentiating Capacitive Effect from CV analysis

A closer examination of the voltammetric scan rate dependence enables one to distinguish
quantitatively the capacitive contribution to the current response. Using the concepts presented
above, we can express the current response at a fixed potential as being the combination of two

separate mechanisms, surface capacitive effects and diffusion-controlled insertion processes [1-5].

1/2
i (V)= kyv kyv
For analytical purposes, we divide both sides of this equation with the square root of the
scan rate, then:
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In eqn. (S2), i(V) is the current at a given voltage, v is the scan rate, k; and k; are scan rate

independent constants and k; v and k, v'? correspond to the current contributions from the surface

capacitive effects and the diffusion-controlled intercalation process, respectively. Then, the scan



rate dependence of the current according to eqn. (S2) was plotted and shown in Fig.S2. The linear

behaviour enables us to determine k; and k, from the slope and the y-axis intercept of the straight

line at each given voltage, respectively [2, 6].
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Fig. S1: Use of eqn. (2) to analyze the voltammetric sweep data for NiWO,/PANI
electrode at different scan rates varied from 5 to 100 mV s

Another method was also developed to separate capacitive elements from insertion processes
by Trasatti [2, 7]. The specific capacity (C;) decreased as the scan rate increases and these data can
be plotted versus an appropriate function of v-'2 or v!’2 (Fig. S2), the scan rate, with the aim to
extrapolate the values of C; to v =0 and v = . If we allowed sufficient time for every reaction to
take place, C, at 0 mV s'! will demonstrate the total capacitance (Cy,), while C, at infinity will give
us only the charge stored at the surface capacitance (Cg,). Then the capacitance related to the

diffusion capacitance (Cgf) can be obtained from the difference between total and surface

capacitance (Cyy - Cgyr).
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Fig.S2: A) Plot of reciprocal of Specific capacity (C,!) vs. square root of scan rate (v'/?)
for NiWwO,/PANI Composite
B) Plot of Specific capacity (C,) vs. reciprocal of square root of scan rate
(v'12) for NiWO,/PANI Composite. The solid lines are linear fitting lines of data points

1.1 Evaluation of the percentage of capacity contribution from surface and diffusion-

controlled processes in the total stored charge

The capacity contribution can be evaluated based on the following equations S3 & S4.

CSuT
Cow =L X100% o e (53)
T
C,y
Caip % = C—‘f X 100% oo e (59
T

Where Cg,: % and Cgyir % stand for capacity percentage of surface and diffusion-controlled

capacities.
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Fig. S3: Percentage of Capacity contribution evaluated for NiwWO,/PANI Composite
at different scan rates (5 mVs! to 100 mVs!)
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Fig. S4: FESEM Images of NiWQO,/PANI Composite before and after 5000 GCD cycles
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