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Fig. S1. FT-IR spectra of (a) SBA-15, (b) -CH;3 modified SBA-15 and (c) -CHj; and -
NH, modified SBA-15.

As shown in Fig. S1, in comparison with pure SBA-15 (Fig. Sla), -CH; modified
on the exterior surface of SBA-15 (Fig. S1b) shows a new absorption peaks at around
2964 cm-!'. This is attributed to C-H asymmetric stretching modes of -CHj; from
trimethylchlorosilane (TMCS), indicating the well grafting of -CHj. The -CH; and -
NH, modified SBA-15 (Fig. S1c) shows a new absorption peaks at about 2875 cm!,
which belongs to the asymmetric stretching modes of -CH,- from 3-
aminopropyltriethoxylsilane (APTES). This indicates the successful grafting of -NH,
on SBA-15.
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Fig. S2. TGA curves of SBA-15, CH;-SBA-15-OH, CH;-SBA-15-NH, and
Cu(NO;),-0.34 Ni(NOs),/CH;-SBA-15-NH,.



TGA curves of the -CH; modified SBA-15 and the -CH; and -NH, modified SBA-
15 were obtained and shown in Fig. S2. The pure SBA-15 shows a weight loss at
about 3.6 wt%, which is due to the remove of absorbed water and the condensation of
silanol groups. The -CH; modified SBA-15 (CH3-SBA-15-OH) shows a weight loss
at about 11.8 wt%, and the -CH; and -NH, modified SBA-15 (CH3;-SBA-15-NH,)
shows a weight loss at about 18.2 wt%. So the quantity of -CHj3 and aminopropyl

groups are about 8.2 wt% and 6.4 wt%, respectively.
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Fig. S3. FT-IR spectra of SBA-15 and CuO-x NiO/SBA-15 (x =0, 0.17 and 0.34).

After calcination, the organic groups were removed. The band around 960 cm™! can
be attributed to Si-O vibration in Si-OH groups in SBA-15, which slightly declines
and finally disappears on the CuO-x NiO/SBA-15 (x = 0, 0.17 and 0.34), suggesting

that CuO and NiO load dispersedly in the channels via bonding with silanols.



Fig. S5. HRTEM image of NiO/SBA-15.



