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FTIR Data
[bookmark: OLE_LINK6]It is convenient to trace chemical bonds in complex materials by FTIR. As shown in Fig. S4, two bands appeared at 1047 and 1723 cm-1 in the GO originated from the stretching vibration of C-O and C=O carbonyl stretching vibration, respectively.1 The vibration bands of O-H at 3404 cm-1 were observed, meanwhile, another hydroxyl-related functional group of C-OH was detected at 1223 cm-1 and a peak located at 1616 cm-1 resulted from the H-O-H bending vibration of absorbed water.2 The presence of the functional groups indicated the successful oxidization of graphite. The band strength of the reduced graphene oxide (rGO) declined after hydrothermal reaction and a peak located at 1573 cm-1 (sp2-hybridized C=C in-plane stretching) in rGO become stronger (Fig. 1d), indicating the reduction of GO.3 In MoS2, the bands at 446 and 663 cm-1 were the characteristic peaks of MoS2.4 As for tourmaline, three peaks at 3630, 3550 and 3481 cm-1 were the stretching vibration of the OH in tourmaline.5 The planar three-fold boron stretching vibration was observed at 1330 cm-1 and 1274 cm-1. the bands at 510 cm-1 corresponding to the Si-O scissoring vibration.6 A sharp peak appeared at 779 cm-1 was attributed to the Si-O-Si stretching vibration.7 

XPS data of GO and rGO
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]The surface element composition and chemical status of the as-prepared GO and rGO were characterized by the X-ray photoelectron spectra (XPS). The high resolution spectra of C1s were displayed in Fig. S5. In GO, the C1s spectra can be fitted to three peaks and the binding energy at 284.79 eV (C-C, C=C and C-H), 286.84 eV (C-OH and C=O) and 2787.47 eV (O=C-OH)8 showed the incorporation of functional groups after oxidization of graphite. In comparison, the C1s spectra of the rGO showed decrease in the Oxygen-containing species (Fig. S5b), which indicated the effective deoxygenation of GO during hydrothermal process.


Table S1 Chemical composition of tourmaline based on EMPA
	Na2O
	CaO
	K2O
	FeO
	MnO
	MgO
	TiO2
	Al2O3
	SiO2
	B2O3
	LOI
	Total

	1.743
	0.085
	0.044
	13.525
	0.595
	0.547
	0.184
	34.219
	34.933
	10.686
	3.50
	100.061
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Fig. S2 The thermogravimetry analysis of the original tourmaline.
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Fig. S4 AFM characterization of the as-prepared GO.
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Fig. S5 FTIR spectra of the GO, rGO, T, MoS2, MoS2-T, MoS2-T-rGO,
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Fig. S6 High–resolution XPS spectra of the C1s for GO (a) an rGO (b).
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