Organic-sulfonate functionalized graphene as a high temperature lubricant for efficient antifriction and antiwear in water-based drilling fluid
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[bookmark: _Hlk51161555]Fig.S1 Filtration volume of drilling fluid at different concentrations graphene
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Fig.S2 Plots of fluid loss volume versus time for base slurry and base slurry + 1 wt.% graphene after aging at different temperatures:(a) 180 ℃, (b) 230 ℃, (c) 240 ℃, (d) 250 ℃
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Fig.S3 The SEM and typical element distribution diagram of the tribofilms of the samples aging at room temperature of 25 ℃ 
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Fig.S4 The XPS spectra of steel black wear scar of the drilling fluid with 1% graphene after aging at room temperature
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