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[bookmark: _Hlk127103944]Fig. S1. MoS2 preparation using liquid exfoliation and solvent exchange process.
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[bookmark: _Hlk127104019]Fig. S2. Absorbance spectra of exfoliated MoS2 in NMP and IPA


[bookmark: _Hlk128314893][bookmark: _Hlk127104156]Table S1. The values of all parameters of Raman peak shift.
	Sample
	E12g (cm-1)
	A1g (cm-1)
	A1g -E12g (cm-1)
	Thickness(nm)

	M1
	381.6
	404.6
	23.0
	9

	M2
	381.1
	405.1
	24.0
	29

	M3
	380.6
	405.6
	25.0
	45

	M4
	380.1
	406.5
	26.4
	65
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Table S2. Summary of the bandgap for different concentrations of MoS2.
	Sample
	Eg, eV 

	M0
	1.59

	M1
	1.59

	M2
	1.58

	M3
	1.60

	M4
	1.61





[bookmark: _Hlk127104252]Table S3. The values of all parameters of the fitted curves in the Nyquist plot.
	Sample
	RS (Ω)
	CPE1 (F)
	RCT (Ω)
	CPE2 (F)
	RRec (Ω)

	M0
	72.67
	7.948x10-7
	223.27
	5.440x10-5
	368.7

	M1
	62.46
	9.159x10-7
	280.7
	9.101x10-4
	1026

	M2
	45.81
	2.310x10-7
	183.4
	1.720x10-4
	3983.5

	M3
	111.22
	  6.847x10-8
	390.4
	5.430x10-5
	874.6

	M4
	145.58
	1.184x10-6
	588.56
	1.523x10-4
	5944



[bookmark: _Toc100472561][bookmark: _Hlk127104271]Table S4. Photovoltaic-performance parameters for M0 samples under 1 sun illumination (AM 1.5G, 100 mW cm−2) for PSC device at reverse scan direction.
	Time (hours)
	Jsc (mA/cm2)
	Voc (V)
	FF 
	PCE (%) 

	0
	16.6
	0.92
	0.54
	8.3 

	24
	15.8
	0.83
	0.54
	7.1

	48
	15.0
	0.80
	0.52
	6.3

	72
	14.3
	0.77
	0.38
	4.2

	96
	10.6
	0.70
	0.27
	2.0

	120
	8.1
	0.61
	0.24
	1.2



Table S5. Photovoltaic-performance parameters for M1 samples under 1 sun illumination (AM 1.5G, 100 mW cm−2) for PSC device at reverse scan direction.
	Time (hours)
	Jsc (mA/cm2)
	Voc (V)
	FF 
	PCE (%) 

	0
	16.8
	0.94
	0.54
	8.7 

	24
	16.0
	0.89
	0.53
	7.5

	48
	15.6
	0.82
	0.53
	6.8

	72
	13.8
	0.76
	0.50
	5.1

	96
	13.1
	0.72
	0.49
	4.7

	120
	10.6
	0.66
	0.46
	3.2



Table S6. Photovoltaic-performance parameters for M2 samples under 1 sun illumination (AM 1.5G, 100 mW cm−2) for PSC device at reverse scan direction.
	Time (hours)
	Jsc (mA/cm2)
	Voc (V)
	FF 
	PCE (%) 

	0
	17.2
	0.97
	0.57
	9.5

	24
	16.8
	0.91
	0.57
	8.7

	48
	15.7
	0.87
	0.57
	7.9

	72
	15.2
	0.82
	0.57
	7.1

	96
	14.8
	0.78
	0.56
	6.5

	120
	14.0
	0.68
	0.55
	5.2



Table S7. Photovoltaic-performance parameters for M3 samples under 1 sun illumination (AM 1.5G, 100 mW cm−2) for PSC device at reverse scan direction.
	Time (hours)
	Jsc (mA/cm2)
	Voc (V)
	FF 
	PCE (%) 

	0
	14.5
	0.97
	0.53
	7.6

	24
	13.7
	0.95
	0.53
	7.0

	48
	12.6
	0.92
	0.51
	5.9

	72
	11.5
	0.88
	0.49
	5.0

	96
	11.2
	0.86
	0.49
	4.9

	120
	10.8
	0.81
	0.49
	4.6



Table S8. Photovoltaic-performance parameters for M4 samples under 1 sun illumination (AM 1.5G, 100 mW cm−2) for PSC device at reverse scan direction.
	Time (hours)
	Jsc (mA/cm2)
	Voc (V)
	FF 
	PCE (%) 

	0
	14.2
	0.97
	0.50
	6.9

	24
	13.1
	0.94
	0.49
	6.0

	48
	12.4
	0.90
	0.47
	5.1

	72
	11.9
	0.87
	0.47
	4.9

	96
	10.9
	0.85
	0.47
	4.5

	120
	10.5
	0.84
	0.47
	4.3
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