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L11  Synthesis of graphene oxide

Graphene oxide (GO) powder was prepared from graphite flakes using modified Hummers method
[1-27. Briefly, 5 g of graphite (Sigma-Aldrich, cat # 832461, ~ 150 um) and 3.75 g of NaNOs were
placed in a flask. Then, 875 cm?® of HoSO4 was added while stirring in an ice-water bath, and 25 g
of KMnO, were slowly added for 1 h. Stirring was continued for 2 h in the ice-water bath, the ice
bath was then removed and the mixture was stirred at room temperature until it became pasty
brownish and then diluted with slowly addition of 250 c¢m?® deionized water. The reaction
temperature was rapid increased to 98°C, and the colour changed to brown colour after 2 hours.
Finally, 15 cm?® of 30 wt% aqueous solution of H,O. was added to complete oxidation. The ions of
oxidant and other inorganic impurity were removed by repeating cycle of centrifugation, removal
of the supernatant liquid, and redispersing the solid using 3 wt% HCI aqueous solution. After
filtration, the solid was dispersed again in water using ultrasonication for 2 h and centrifuged at
6000 rpm for 30 min to remove the multilayered species.

PIL of poly(1-vinyl-3-ethylimidazolium) salts bearing the bis(trifluoromethylsulfonyl)amide anion
(NTty or CFsSO.-N-SO.CFs) was synthesized according to a previously reported procedure [3,

7.
L12  Synthesis of poly(ionic liquid)

The poly(1-vinyl-3-ethylimidazolium bromide) (PIL(Br-)) with an average molecular weight (My)
of ~ 170000 was synthesized in our laboratory according to literature method [57.

a) Step 1: synthesis of ionic liquids (IL)

Monomers 1-vinyl-3-ethyllimidazolium bromides (ViEtIm*Br-) were prepared by the following
procedure. 30 cm?® alkyl-bromides were added dropwise to 20 cm?® of 1-vinylimidazole in a 250
cm?, one-necked round bottom flask under vigorous stirring at room temperature. After 24 hours,
white solid monomers are formed, and then they were washed several times with ethyl acetate.
The product was filtered and dried in a vacuum oven for 24 hours to get the constant weight of
ViEtIm*Br-.

b) Step 2: synthesis of PIL

10 grams (49.3 mmol) of VIEtm*Br- monomer was dissolved in 50 cm? of ethanol in a 250 cm?,
round-bottom flask. Then, 0.09 g (0.493 mmol) of azobis(2-methylpropionitrile) (AIBN) as radical
initiator was added to the mixture. The solution was heated under N, atmosphere for 5 hours at
60 °C. After polymerization, the excess amount of acetone was poured into the formed solution to
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precipitate the polymeric ionic liquids. The precipitates were filtered and washed several times
with acetone; then, it was dried in vacuum oven at 30 °C for 24 hours.

c) NMR analysis

In Error! Reference source not found.SI (a) ViEtIm*Br: '"H NMR (400MHz, CDCls, du, ppm):
10.93 (s, 1H, NCHN), 7.83 (s, 1H, NCHC), 7.66 (s, 1H, CCHN), 7.45 (t, J = 9 Hz, 1H, CH,CHN)),
6.02 (d, J = 3 Hz, 1H, HCHCHN), 5.41 (d, J = 3 Hz, 1H, HCHCHN), 4.50 (m, 2H, NCH:CH3), 1.63
(t,J = 6 Hz, 3H, CH.CH,).

In Error! Reference source not found.SI (b) PIL: H'NMR [400 MHz, H.O, éu, ppm7: 7.37 (t, J

= 9 Hz, 3H, Im), 4.65 (s, 1H, -CH.CHN), 3.98 (m, 2H, NCH.CH3), 2.37 (s, 2H, -CH.CH-), 1.31 (t, J
= 6 Hz, 3H, CH.CH.,).
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Figure 11SI: 400 MHz 1H NMR spectra of (a) 1-vinyl-3-ethyl-imidazolium bromide and (b)
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poly(1-vinyl-8-ethylimidazolium) bromide.
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Figure 12SI: (a) The EDX spectra corresponding to the SEM image of RGO-PIL sample, and (b)

EDX spectra corresponding to TEM image of RGO-PIL/PEDOT sample.
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Figure 13SI: N 1s XPS spectrum.
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