
Table 1. Summary and comparison of the pre-set versus deconvoluted statistical parameters for the four synthetic multimodal datasets following a normal distribution.

	Dataset
ID
(type)
	Mode ID
(# of data)
	Mean (m)
	Standard deviation (s)
	Fraction (A) (vol.%)

	
	
	Pre-set
	Deconvoluted
	Pre-set
	Deconvoluted
	Pre-set
	Deconvoluted

	I
(equal fraction)
	1 (1,000)
	200.00
	202.30
	10.00
	10.29
	33.33
	33.81

	
	2 (1,000)
	220.00
	233.18
	10.00
	9.79
	33.33
	38.10

	
	3 (1,000)
	240.00
	255.60
	15.00
	13.66
	33.33
	28.09

	II
(unequal fraction)
	1 (3,000)
	300.00
	300.00
	10.00
	10.23
	50.00
	50.00

	
	2 (1,000)
	320.00
	320.00
	15.00
	12.81
	16.67
	16.70

	
	3 (2,000)
	340.00
	340.00
	30.00
	28.85
	33.33
	33.30

	III
(equal fraction)
	1 (3,000)
	200.00
	203.83
	10.00
	10.32
	20.00
	20.05

	
	2 (3,000)
	300.00
	303.09
	20.00
	19.77
	20.00
	19.43

	
	3 (3,000)
	360.00
	364.21
	18.00
	19.65
	20.00
	21.17

	
	4 (3,000)
	400.00
	404.04
	15.00
	15.26
	20.00
	19.26

	
	5 (3,000)
	450.00
	451.15
	21.00
	21.49
	20.00
	20.08

	IV
(unequal fraction)
	1 (3,000)
	200.00
	201.88
	10.00
	10.30
	15.00
	15.20

	
	2 (2,000)
	250.00
	251.02
	20.00
	18.52
	10.00
	9.48

	
	3 (4,000)
	310.00
	312.59
	15.00
	15.81
	20.00
	21.86

	
	4 (5,000)
	360.00
	363.40
	25.00
	22.95
	25.00
	22.93

	
	5 (6,000)
	415.00
	416.65
	18.00
	17.79
	30.00
	30.53


 








Table 2. Results of qualitative and quantitative mineralogical analyses by XRD for the KS-45, KS-52, and Longmaxi shale.


	[bookmark: _Hlk32431146]Mineral
	Ideal chemical formula
	Specific gravity
	Weight fraction (wt.%)
	Volume fraction (vol.%)

	
	
	
	KS-45
	KS-52
	Shale
	KS-45
	KS-52
	Shale

	Quartz
	SiO2
	2.65
	53.23
	17.99
	43.40
	53.50
	19.57
	43.80

	Orthoclase
	KAlSi3O8
	2.61
	6.06
	/
	/
	6.18
	/
	/

	Albite
	NaAlSi3O8
	2.61
	18.17
	2.31
	23.40
	18.54
	2.55
	23.60

	Biotite
	K(Mg, Fe)3(AlSi3O10)(F,OH)
	3.05
	/
	5.18
	/
	/
	4.90
	/

	Muscovite
	KAl2(AlSi3O10)(F,OH)2
	2.88
	/
	25.56
	12.00
	/
	25.58
	10.90

	Calcite
	CaCO3
	2.71
	13.09
	1.67
	2.30
	12.86
	1.78
	2.20

	Illite
	KAl2(AlSi3)O10(OH)2
	2.69
	8.10
	24.66
	10.00
	8.01
	26.42
	8.90

	Chlorite
	Mg5Al(AlSi3)O10(OH)8
	3.20
	/
	19.30
	5.20
	/
	17.38
	5.30

	Hematite
	Fe2O3
	5.26
	/
	3.33
	/
	/
	1.82
	/

	Rutile
	TiO2
	4.01
	1.35
	/
	/
	0.90
	/
	/

	Pyrite
	FeS2
	5.10
	/
	/
	2.00
	/
	/
	1.30

	Organic matter
	/
	1.06
	
	
	1.70
	
	/
	4.00





Table 3. Summary of the Young’s moduli (unit: GPa) of individual minerals or phases for the three rock samples determined by statistical deconvolution of nanoindentation data.



	Mineral 
or phase
	This study 
	Reported value
(Reference)

	
	KS-45
	KS-52
	Shale
	

	Quartz
	94.24
	67.12
	90.39
	65.01 – 105.80 17,41

	Feldspar
	76.25
	/
	/
	51.10 – 85.0 27,42

	Muscovite
	/
	/
	73.59
	69.05 – 77.5 8,1,2

	Calcite
	61.79
	/
	/
	64.0 ± 8.00 3

	Albite
	/
	/
	56.79
	59.0 ± 3.00 4

	Mica
	/
	49.12
	/
	51.0 ± 4.00 5

	Clay matrix
	10.62
	11.12
	27.99
	12.0 – 33.10 6,7

	Organic matter
	/
	/
	15.99
	0 – 25.00 8







Table 4. Summary of the fractions of different particle size groups in flocculated illite suspensions determined by the statistical deconvolution (note that the sum of fractions for ass particle size groups is 1.00)


	Particle group
	Size range (μm)
	Population fraction, A (%)

	
	
	pH = 8.61
	pH = 4.51
	pH = 2.25

	Primary particles
	< 10 
	57.37
	/
	0.45

	Flocculi
	10 – 30
	42.63
	26.62
	/

	Microflocs
	30 – 200 
	/
	13.56
	33.66

	Macroflocs
	> 200 
	/
	59.82
	65.89
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