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Fig. S1 Voltage profiles of PT electrodes (without protective films) for rate
performance (1%, 5t and 65" cycles: 50 mA g, 15" cycle: 100 mA g'!, 25™ cycle:
200 mA g'!, 35% cycle: 500 mA g, 45% cycle: 1000 mA g1, 551 cycle: 2000 mA gt).
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Fig. S2 The SEM images of cross section of the free-standing protective films. a)

PEO, b) PPF19, ¢) PPF37 and d) PPF55.
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Fig. S3 Electrochemical performances of PT electrodes assembled with PEO. a) CV
curves of PT electrodes at the scan rate of 0.5 mV s!. b) Voltage profiles at the rate
of 50 mA g (the 1%, 10% 30%" and 70™ cycles as representatives). ¢) Cycling
performance at the rate of 50 mA g'!. d) Voltage profiles for rate performance (1, 5%
and 65™ cycles: 50 mA g1, 15" cycle: 100 mA g1, 25% cycle: 200 mA g'!, 35t cycle:
500 mA g!, 45t cycle: 1000 mA g!, 551 cycle: 2000 mA g).
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Fig. S4 Electrochemical performances of PT electrodes assembled with PPF19 films.
a) CV curves of PT electrodes at the scan rate of 0.5 mV s™!. b) Voltage profiles at the
rate of 50 mA g! (the 1%, 10™, 30™ and 70™ cycles as representatives). ¢) Cycling
performance at the rate of 50 mA g!. d) Voltage profiles for rate performance (1%, 5™
and 65% cycles: 50 mA g!, 151 cycle: 100 mA g!, 25t cycle: 200 mA g, 35t cycle:
500 mA g, 45% cycle: 1000 mA g, 55 cycle: 2000 mA g).



a) 1.0 b) 3
0.5 s
z %
3 0.0 @ 2
g 05 s
5 o
© 40 —10th —20th g 4
——30th >
-1.5 v v T : v v
1.0 15 2.0 25 0 100 200 300
Potential (V) vs. Na/Na® Capacity (mAh g")
c) S Je Y T oL e iy
300 100__ ,
Y |+ Coulombic efficiency (AL o €2 :
g i i ‘L:’? Lol ——1st ——5th
é 200+ h--\\“::‘""‘q‘!h‘ﬁ”ﬁ S S———_ 1) 8 g < S i
E ] i g < ——— 35th —— 45th
z 40 o = — 55th —— B5th
§ 1001 —— Charge £ 2
% —— Discharge 20 5 = 11
8 g2 =
j=]
0 v L v T - T v T v 0 O T T T
0 20 40 60 80 100 0 100 200 300
Cycle number Capacity (mAh g™)

Fig. S5 Electrochemical performances of PT electrodes assembled with PPF37 films.
a) CV curves of PT electrodes at the scan rate of 0.5 mV s™!. b) Voltage profiles at the
rate of 50 mA g! (the 1%, 10™, 30™ and 70™ cycles as representatives). ¢) Cycling
performance at the rate of 50 mA g!. d) Voltage profiles for rate performance (1%, 5™
and 65 cycles: 50 mA g!, 15% cycle: 100 mA g!, 25t cycle: 200 mA g, 35t cycle:
500 mA g, 45% cycle: 1000 mA g, 55 cycle: 2000 mA g).
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Fig. S6 a) Cycling performance of PPF37 film (assembled without PT cathodes, only
current collector was assembled in the cells) at a current of 150 pA from 0.8 V to 2.8
V. The current density is similar to the current density used for PT experiments. b)
Voltage profiles of PPF37 film at the current of 150 pA (the 1%t 27, 30 and 70%
cycles as representative). ¢) Cycling performance of PPF37 film (assembled with PT)
at the rate of 50 mA g! from 0.8 V to 2.8 V (~150 pA, the quality of PT in each
electrode is about 3 mg). The capacity contribution from the PPF thin films (<2%) is
negligible in the cells.
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Fig. S7 Voltage profiles of PT electrodes (assembled with PPF55 films) for rate
performance (1%, 5t and 65™ cycles: 50 mA g, 15" cycle: 100 mA g'!, 25™ cycle:
200 mA g, 35t cycle: 500 mA g'!, 45t cycle: 1000 mA g'!, 55t cycle: 2000 mA g!).



