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Fig. S1 Low-magnification TEM image of SL-Ti3C2Tx and corresponding energy dispersive X-ray spectroscopy (EDS) elemental mapping images of Ti, C, O, F and Cl. The scale bar is 500 nm in all images
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Fig. S2 TP-AFM image of spin-coated SL-Ti3C2Tx thin film and the corresponding height profiles of red and green lines in the AFM image
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Fig. S3 Temperature-dependent thermoelectric properties of ML-Ti3C2Tx thin film during the cooling process
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Fig. S4 XRD patterns of the as vacuum filtered SL-MXene film and films that are thermally annealed at various temperatures
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Fig. S5 The carrier concentration and Hall mobility of Ti3C2Tx thin films that are thermally annealed at various temperatures
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Fig. S6 The normalized UV−vis−NIR absorption spectra of Ti3C2Tx MXene suspensions with DI-water, DMF and EtOH as dispersing solvents
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Fig. S7 Photographs of Ti3C2Tx films obtained by dispersions in solvents of (a) DI-water, (b) DMF and (c) EtOH, respectively
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Fig. S8 FE-SEM images of the (a, c) surface and (b, d) cross-sectional morphologies of (a, b) DMF and (c, d) EtOH processed Ti3C2Tx MXene films
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Fig. S9 GIWAXS patterns of SL-Ti3C2Tx thin film acquired by H2O-based suspensions and Ti3C2Tx thin films obtained by DMF- and EtOH-based suspensions after thermal annealing at 200 ℃, respectively
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Fig. S10 The integration curves as a function of (a) q and (b) χ derived from GIWAXS profiles of ML- and SL-Ti3C2Tx thin film acquired by H2O-based suspensions as well as Ti3C2Tx thin films obtained by DMF- and EtOH-based suspensions. The solid and dash-dot lines refer to MXene films before and after thermal annealing at 200 ℃, respectively

[image: ]
Fig. S11 XPS survey scan of Ti3C2Tx thin films processed with various dispersing solvents
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Fig. S12 XPS patterns of C 1s for Ti3C2Tx thin films processed with various dispersing solvents
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Fig. S13 UPS results of Ti3C2Tx thin films processed by DMF and EtOH solvents, respectively
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Fig. S14 TP-AFM images of spin-coated Ti3C2Tx thin films via MXene dispersions centrifuged at (a) 6000, (b) 8000, (c) 9000 and (d) 10000 rpm, respectively
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Fig. S15 (a) Schematic of the flexible planar TE device consisting of 5 n-legs. (b) Open-circuit voltage as a function of temperature gradient. (c)The voltage−current and power−current curves of the TE device at different temperature gradients. (d) The dependence of output power on load resistance
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Fig. S16 TE performance of nanocomposites consisting of Ti3C2Tx MXene processed at 10000 rpm centrifugation with various (a) SWCNT and (b) NaDC contents
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Fig. S17 (a) The cross-sectional SEM image of Ti3C2Tx/NaDC composite film and corresponding (b−e) elemental (−C, −O, −Na, and −Ti) mapping
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Fig. S18 Cross-sectional SEM images of (a, b) Ti3C2Tx/NaDC and (c, d) Ti3C2Tx/CNT composites
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Fig. S19 XRD patterns of neat Ti3C2Tx processed by 10000 rpm centrifugation and its nanocomposites with 1 wt% SWCNT and 1 wt% NaDC, respectively
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Fig. S20 XPS profiles of Ti3C2Tx nanocomposites with various contents of SWCNT and NaDC
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Fig. S21 XPS profiles of (a) C 1s, (b) Ti 2p, (c) O 1s and (d) F 1s for Ti3C2Tx nanocomposites with various contents of SWCNT
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Fig. S22 XPS profiles of (a) C 1s, (b) Ti 2p, (c) O 1s and (d) F 1s for Ti3C2Tx nanocomposites with various contents of NaDC
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Fig. S23 Temperature dependent TE performance of nanocomposites consisting of Ti3C2Tx MXene processed at 10000 rpm centrifugation with 1 wt% (a) SWCNT and (b) NaDC
Table S1 Comparison of room-temperature TE performance of MXene films with literature 
	Material
	S (μV K−1)
	 (S cm−1)
	PF (μW m−1 K−2)
	References

	Ti3C2Tx
	−8.2 ± 0.5
	20652 ± 512
	138.2 ± 17.7
	This work

	Ti3C2Tx
	−5.5
	2200
	6.65
	[S1]

	K-Ti3C2Tx
	−16.5
	1652
	44.98
	

	Mo2TiC2Tx
	~−22
	~1500
	~72.6
	[S2]

	Nb2CTx
	30
	121.3
	11.06
	[S3]

	Mo2TiC2Tx
	−27
	169.5
	13.26
	

	Ti3C2Tx
	−5
	~8000
	~20
	


Table S2 Comparison of the output performance of MXene-based TE device with literature
	Materials
	No. of legs
	ΔT
(K)
	VT
(mV)
	Pmax
(nW)
	References

	n-leg: Ti3C2Tx
	5
	30
	1.21
	39.64
	This work

	p-leg: Mo2CTx
n-leg: Mo2TiC2Tx
	4
	25
	3.43
	22.7
	[S4]

	p-leg: Nb2CTx
n-leg: Mo2TiC2Tx
	40
	30
	35.1
	33.5
	[S3]

	p-leg: Mo2C
n-leg: Mo2Ti2C3
	400
	5.4
	399.9
	93.6
	[S5]
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