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Fig.S1 TEM images for the fresh (left) and used (right) Ru/C catalyst.
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Fig. S2 XPS full spectrum of fresh Ru/C (top) and Ru 3p XPS spectra of Ru/C fresh catalyst 
(bottom left), used catalyst (bottom right)

Table S1 XPS results of fresh and reused Ru/C catalysts

Peak area
Catalyst Ru species

3p3/2 3p1/2
Ru0/ Ru4+

Ru0 7763.032 3627.448
Fresh

Ru4+ 2077.023 960.738
3.76

Ru0 3348.431 1633.251
Used

Ru4+ 2131.265 1040.130
1.57



Fig.S3 Experimental results of Ru/C catalyst recycling performance


