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Figure S1. Morphology and wettability of SG-F after washing by adding water dropwisely for 15 min. a)
SEM image of SG-F indicates that CNPs still adhere onto graphene sheets even though SG-F is subjected

to long-time washing. b) SG-F still demonstrates good hydrophobicity.
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Figure S2. Raman spectra of SG-R and SG-F. The D peak at 1350 cm™ and the G peak at 1580 cm™ for

both SGs represent disordered and graphitic structures.™ SG-R and SG-F exhibit similar shapes and peak

positions denoting that SG-F remains crystalline after flame soot treatment. The adhesion of CNPs leads

to a little difference in intensity ratio of D and G peaks. All these above results show that the layer of

CNPs is very thin or the CNPs have a structure similar to SG.*?
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Figure S3. IR spectra of (a) SG-R and (b) SG-F. Compared with the spectra of GO, both SGs lack
absorption peaks, which indicates that GO sheets are thoroughly reduced. The absorptions at 1560 cm™

for SG-R or 1570 cm™ for SG-F indicate the skeletal vibrations of graphene.**
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Figure S4. X-ray photoelectron spectroscopy of (a) SG-R (b) and SG-F. The atomic concentrations of
Cls and O1ls are 96.36 and 3.64 for SG-R, as well as 92.4 and 7.6 for SG-F, respectively. Both SGs
contain a high concentration of C, which provide good stability.? The composition of CNPs of SGs only

slightly differ from the graphene sheets.
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Figure S5. A water drop quickly slips on an inclined (2° to 3°), self-cleaning surface (SG-F).
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Images are taken every 1/30 s.

Figure S6. A water drop firmly stays on the surface of SG-R until the surface is tilted to more than 60°.

The surface of SG-R is not flame treated and thus does not have self-cleaning ability.

Movie S1. Crude oil floating on artificial seawater is quickly absorbed by SG-F block. The SG-F block
passively absorbs oily liquids in contact with the interface, attracts, and then absorbs nearby liquid
molecules, which may be due to the surface tension between the liquid and wetting property of SG. lons

in the water do not show any visible effect of absorption.

Movie S2. SG-F absorbs phenixin (red) from the bottom of the beaker containing water.
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Table S1. Comparison of various sorbents.

Absorbent material Absorbed substance Absorption Cost Refs.
capacity (g g7)

Wool-based nonwoven Diesel, crude oil, SN 150 9-15 low 5

Vegetable fiber Crude oil 1-100 low 6

Polymers Oils and organic solvents 5-25 medium 7

Nanowire membrane Oils and some organic solvents 4-20 low 8

Exfoliated graphite Heavy oil 60-90 low 9

Activated carbons Benzene, toluene <1 low 10

Carbon nanotube sponges  Oils and organic solvents 80-180 high 11

Magnetic exfoliated Qils 30-50 high 12

graphite

Graphene/a-FeOOH Cyclohexane, toluene, vegetable oil, etc.  10-30 high 13

composite

Graphene/CNT foam Compressor oil, sesame oil, organic 80-140 high 14
solvents

Graphene-based sponges  Oils and organic solvents 60-160 high 15

Carbonaceous nanofiber Qils and organic solvents 40-115 high 16

aerogel

Graphene sponge Oils and organic solvents 60-160 high 17

Reduced graphite oxide Cyclohexane, chlorobenzene, toluene, 5-40 high 18

foam petroleum, motor oil

Nitrogen—doped graphene  Qils and organic solvents 200-600 high 19

foam

Marshmallow-like gels Oils and organic solvents 6-15 high 20

CNT sponge doped with Oils and organic solvents 25-125 high 21

boron

CNF aerogels Oils and organic solvents 106-312 very low 22

TCF aerogels Oils and organic solvents 50-192 quite low 23

SG-F Oils and organic solvents 125-615 low present

work




Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A

This journal is © The Royal Society of Chemistry 2013

References

1 A. R. Ranjbartoreh, B. Wang, X. P. Shen and G. X. Wang, J. Appl. Phys., 2011, 109, 014306.

2 H. C. Bi, K. B. Yin, X. Xie, Y. L. Zhou, N. Wan, F. Xu, F. Banhart, L. T. Sun and R. S. Ruoff, Adv.

Mater., 2012, 24, 5124.

3 G. X. Wang, B. Wang, J. Park, J. Yang, X. P. Shen and J. Yao, Carbon, 2009, 47, 68.

4 M. A. Vadivel, T. Muraliganth and A. Manthiram, Chem. Mater., 2009, 21, 5004.

5 M. M. Radetic , D. M. Jocic, P. M. Jovanccic, Z. L. Petrovic and H. F. Thomas, Environ. Sci. Technol.,

2003, 37, 1008.

6 T.R. Annunciado, T. H. D. Sydenstricker and S. C. Amico, Mar. Pollut. Bull., 2005, 50, 1340.

7 A. Li, H. X. Sun, D. Z. Tan, W. J. Fan, S. H. Wen, X. J. Qing, G. X. Li, S. Y. Li and W. Q. Deng,

Energy Environ. Sci., 2011, 4, 2062.

8 J. Yuan, X. Liu, O. Akbulut, J. Hu, S. L. Suib, J. Kong and F. Stellacci, Nat. Nanotechnol., 2008, 3,

332.

9 M. Toyoda and M. Inagaki, Carbon, 2000, 38, 199.

10 M. A. Lillo-Rdédenas, D. Cazorla-Amorods and A. Linares-Solano, Carbon, 2005, 43, 1758.

11 X. C. Gui, J. Q. Wei, K. L. Wang, A. Y. Cao, H. W. Zhu, Y. Jia, Q. K. Shu and D. H. Wu, Adv.

Mater., 2010, 22, 617.

12 G. Wang, Q. Sun, Y. Zhang, J. Fan and L. Ma, Desalination, 2010, 263, 183.

13 H.P. Cong, X. C. Ren, P. Wang and S. H. Yu, ACS Nano, 2012, 6, 2693.



Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2013

14 X. C. Dong, J. Chen, Y. W. Ma, J. Wang, M. B. Chan-Park, X. M. Liu, L. H. Wang, W. Huang and P.

Chen, Chem. Commun., 2012, 48, 10660.

15 D. D. Nguyen, N. H. Tai, S. B. Lee and W. S. Kuo, Energy Environ. Sci., 2012, 5, 7908.

16 H. W. Liang, Q. F. Guan, L. F. Chen, Z. Zhu, W. J. Zhang and S. H. Yu, Angew. Chem. Int. Ed., 2012,

51, 5101.

17J. Zhao, W. Ren and H. M. Cheng, J. Mater. Chem., 2012, 22, 20197.

18 Z. Niu, J. Chen, H. H. Hng, J. Ma and X. Chen, Adv. Mater., 2012, 24, 4144,

19Y. Zhao, C. Hu, Y. Hu, H. Cheng, G. Shi and L. Qu, Angew. Chem. Int. Ed., 2012, 51, 11371.

20 G. Hayase, K. Kanamori, M. Fukuchi, H. Kaji and K. Nakanishi, Angew. Chem. Int. Ed., 2013, 52,

1986.

21 D. P. Hashim, N. T. Narayanan, J. M. Romo-Herrera, D. A. Cullen, M. G. Hahm, P. Lezzi, J. R. Suttle,
D. Kelkhoff, E. Mufioz-Sandoval, S. Ganguli, A. K. Roy, D. J. Smith, R. Vajtai, B. G. Sumpter, V.

Meunier, H. Terrones, M. Terrones and P. M. Ajayan, Sci. Rep., 2012, 2, 363 .

22 Z. Y. Wu, C. Li, H. W. Liang, J. F. Chen and S. H. Yu, Angew. Chem. Int. Ed., 2013, 52, 3035.

23 H. C. Bi, Z. Y. Yin, X. H. Cao, X. Xie, C. L. Tan, X. Huang, B. Chen, F. T. Chen, Q. L. Yang, X. Y.

Bu, X. H. Lu, L. T. Sun and H. Zhang, Adv. Mater., 2013, DOI: 10.1002/adma.201302435.



