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Figure S1. a: The charge density j against time t of PPy(pot) (black line) and PPy(galv) (red line)
films at frequency 0.00417 Hz showing 2 subsequent cycles in TBACF3SOs PC electrolyte against
potential E (dotted) of =+ 1V. The strain (positive refers to anion driven and netaive to cation-
driven) against frequencies f (0.00417 Hz — 0.1Hz) of PPy(pot) (m) and PPy(galv) (e) are presented
in (b).



Figure 2. Images of the bending hybrid actuator (BHA) consist of PPy(pot)PPy(galv) polymerized
films operated in TBACFsSOs PC electrolyte in a three electrode cell with platinum counter
electrode (CE) and a Ag/AgClI (3M KClI) reference electrode (RE) of BHA (left side the PPy(pot)
and right side the PPy(galv))in potential range OV to 1V at OV in (a) and at +1V in (b).
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Figure S3. Images of BHA in square wave step measurements at applied frequency of 4.17mHz
showing images in a: at 0V, b: at 1V and c: at -1V. The bending displacement in angle against the
time t are shown in (d) with the applied potential E.



90 i
O:: J
o)
Zeod 8
(]
= §
= Ll
© 30 &
H BHA
0+ T T T T T T T
0.00 0.03 0.06 0.09 0.12

f (Hz)

Figure S4. The displacement difference in angle Ao against frequencies f (4.17 mHz — 1 Hz) in
potential range 1V to OV are shown of the BHA samples in 0.1M TBACF3sSOs PC electrolyte.
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Figure S5. a: Current density time curve of PPy polymerized potentiostatically at 0.75 (at -20°C,
in 0.1 M pyrrole and 0.1 M TBACF3SOs PC) against Ag/AgCl wire (equal 0.9V against Ag/AgCl
(3M KCI)). B: SEM (scale bar 10 um) surface image of PPy(pot, 0.75V) with inset of cross-section

image.
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Figure S6. Linear actuation of PPy(mirr) (m) in 0.1 M TBACF3SOs PC electrolyte in potential
ranges 1V to -1V showing strain ¢ against frequencies (0.00417 Hz to 0.1 Hz).




