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Table. S1. Compositions, Chemical Structures, and Reagent Abbreviations of the synthesized six types of DESs.
	Abbreviation
	HBA
	HBD
	DES
	Molar Ratio
(HBA:HBD)

	DES-LT1
	[image: ]
	[image: ]
	[image: ]
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	DES-LT2
	
	
	
	1:1

	DES-LT3
	
	
	
	2:1

	DES-LC1
	
	[image: ]
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	DES-LC2
	
	
	
	1:1

	DES-LC3
	
	
	
	2:1


Table. S2. Hydrogen bond strength of pure liquids comprising DES feedstock
	Compounds for calculation
	Molecular 3D model
	ΔE(kcal/mol)

	L-Menthol+ L-Menthol
	[image: ]
	7.17

	Thymol+ Thymol
	[image: ]
	33.57

	Carvacrol+ Carvacrol
	[image: ]
	32.42

	DES-LT2
	[image: ]
	8.23

	DES-LC2
	[image: ]
	8.98
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Fig. S1. DSC Results of (a)Thymol, (b)Menthol, and(c) Carvacrol.
[image: ]
Fig. S2. Thermal analysis curves of DESs with different molar ratios: (a) DSC curves of DES-LT, (b) DSC curves of DES-LC, (c) TGA curves of DES-LT, (d) TGA curves of DES-LC.
[image: ]
Fig. S3. The ¹H NMR spectra of the raw materials (L-menthol, thymol, carvacrol) and (a1-3) DES-LTs, (b1-3) DES-LCs.
[image: ]
Fig. S4. Images of six DESs mixed with water and allowed to stand
[image: ]
Fig. S5. 2D optical micrographs, 3D morphology and cross-sectional dimensions of wear tracks: (a1-a3) PEG200, (b1-b3) DES-LT1, (c1-c3) DES-LT2, (d1-d3) DES-LT3, (e1-e3) DES-LC1, (f1-f3) DES-LC2, (g1-g3) DES-LC3 under 2.36 GPa.
[image: ]
Fig. S6. 2D optical micrographs, 3D morphology and cross-sectional dimensions of wear tracks: (a1-a3) PEG200, (b1-b3) DES-LT1, (c1-c3) DES-LT2, (d1-d3) DES-LT3, (e1-e3) DES-LC1, (f1-f3) DES-LC2, (g1-g3) DES-LC3 under 3.75 GPa.
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