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Scheme S1 Decompose equation for water eq S(1) and reaction mechanism of ethanol eq S(2) during the γ-ray irradiation process.











[image: 6.jpg]

[bookmark: OLE_LINK64][bookmark: OLE_LINK63][bookmark: _GoBack][bookmark: OLE_LINK76][bookmark: OLE_LINK75]Fig. S1 TEM images of different GA/Pt composite hydrogels and the inset images show the average diameter of Pt NPs on graphene sheets. The average diameter of GA/Pt-1sinap (a) GA/Pt-2sinap (b) GA/Pt-4sinap (c) is 5.5, 4.7, 2.5 nm, respectively. (d) Time picture of GA/Pt composite aerogels at different GO/H2PtCl6 ratios catalyzed reduction MO.
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Fig. S2 The pore size distribution of GA/Pt-1sinap (a), GA/Pt-2sinap (b), GA/Pt-4sinap (c) and specific surface areas (d). 
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Fig. S3 SEM images of the (a) surface and b cross-section of GA/Pt-3sinap material show the honeycomb-like porous network structure. The inset images in (a) shows the water contact angle of the surface.
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Fig. S4 (a) A TEM image of Pt NPs. The size and the space fringes of Pt NPs detected in the HRTEM image (b) and (c). (d) Schematic diagram of Pt NPs catalyzed methyl orange. (e) Successive UV-vis absorption spectra of MO in the presence of Pt NPs as a catalyst with the corresponding kinetics of the reduction (f).
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Fig. S5 TGA curves of GOsinap, GAsinap and GA/Ptsinap at different GO/H2PtCl6 ratios

Fig. S5 shows TGA curves of GOsinap, GAsinap and GA/Ptsinap at different GO/H2PtCl6 ratios, which was exploited to evaluate the thermal stability. The mass losses before 100 °C contributed to to the weight loss of water. For GOsinap, most of the weight loss appeared at temperatures between 150 and 300 °C andalmost the weightlessness reached 60% due to the labile functional groups were eliminated. Compared with GOsinap, the total weight loss of GAsinap and GA/Ptsinap samples were obviously decrease. Due to the successful reduction of GOsinap, GAsinap and GA/Ptsinap demonstrated great thermostability. 
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