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1. FT-IR Characterization of Pristine CNTs and CNTs-PIL
Surface-functionalization of CNTs with ionic liquid polymer was characterized by Fourier
transform infrared (FT-IR) spectroscopy. The FT-IR spectra of 1-vinyl-3-ethyl imidazolium
bromide ([VEIM]Br), pristine-CNTs and CNTs-PIL are shown in Fig. S1. The pristine CNTs
show typical absorption peaks of aromatic rings from 1600 cm™ to 1450 cm™ (curve 1 in Fig. S1).
In the FT-IR spectrum of [VEIM]Br (curve 2 in Fig. S1), the peaks at 3072 and 1165 cm™ are
ascribed to =C-H stretching vibration from -CH=CH, and imidazole ring stretching vibration,
respectively. The characteristic peak of the imidazolium group are also observed in the FT-IR
spectrum of the ionic liquid polymer functionalized-CNTs (curve 3 in Fig. S1), and are shifted to

lower wavenumber (1155 cm™), which may be attributed to the m-r Stacking interaction between
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imidazolium group and CNTSs. It should also be noted that the =C—H stretching band of monomer
disappeared in the spectrum of CNTs-PIL. These implies that [VEIM]Br were successful

polymerized on the surface of CNTs.
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Fig. S1 FT-IR spectra of (1) pristine CNTSs, (2) [VEIM]Br, (3) CNTs-PIL.

2. XRD Characterization of Pristine CNTs and SNE-CNTs

=
= 1
~ PV
=
w
=
3 1
=
[S==i
J \_ 2
L S, A
10 20 30 40 50 60
260 / degree

Fig. S2 XRD patterns of (1) pristine CNTSs, (2) SNE-CNTSs.
The XRD was used to study the structure of the pristine CNTs and SNE-CNTs. The
corresponding results are shown in Fig. S2. It is noted that both samples have very similar XRD

patterns and exhibit sharp diffraction peaks at 26= 25.8°, which can be assigned to the graphite
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crystallographic planes (002) of CNTs. The results from XRD spectra of the pristine CNTs and

SNE-CNTs indicate that the modification process has no detrimental effect on the structure of

CNTs.

3.  XPS Characterization of SNE-CNTs
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Fig. S3 XPS survey spectrum of the SNE-CNTSs.
4. ICP-AES Characterization of PtRu NPs/SNE-CNTs and PtRu NPs/CNTs

The loading mass of PtRu nanoparticles on the PtRu NPs/SNE-CNTs and PtRu NPs/CNTs
nanohybrids were determined by Inductively Coupled Plasma-Atom Emission Spectroscopy

(ICP-AES) and summarized in Table S1.

Table S1. The results of ICP-AES for PtRu NPs/SNE-CNTSs and PtRu NPs/CNTs nanohybrids

nanohybrids Pt (wt. %) Ru (wt. %)
PtRu NPs/SNE-CNTSs 12.96 5.24
PtRu NPs/CNTs 12.53 4,92




