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Fig. A1  Curve-fitting FTIR spectrum of hydroxyl for RE (a) and AS (b)
Table A1  Parameters of FTIR spectrum of hydroxyl for RE (a) and AS (b) by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	RE
	3610.71
	Free OH groups
	0.02
	0.09

	
	3540.94
	OH-π hydrogen bonds
	0.31
	1.44

	
	3485.48
	OH-π hydrogen bonds
	4.00
	18.56

	
	3368.96
	Self-associated n-mers(n>3)
	13.07
	60.72

	
	3250.68
	OH-ether O hydrogen bonds
	3.27
	15.17

	
	3181.97
	Tightly bound cyclic OH tetramers
	0.86
	4.01

	AS
	3637.54
	Free OH groups
	0.03
	0.63

	
	3489.26
	OH-π hydrogen bonds
	0.45
	9.28

	
	3411.34
	Self-associated n-mers(n>3)
	1.42
	28.92

	
	3293.28
	OH-ether O hydrogen bonds
	2.11
	43.10

	
	3197.31
	Tightly bound cyclic OH tetramers
	0.88
	18.07
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Fig. A2  Curve-fitting FTIR spectrum of aliphatic material for HHCT and its subcomponents
[bookmark: _Hlk170400300]Table A2  Parameters of FTIR spectrum of aliphatic material for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	HHCT
	3076.73
	Aromatic hydrogen
	0.09
	0.23

	
	2952.83
	Asym. RCH3
	8.29
	21.88

	
	2923.45
	Asym. R2CH2
	14.05
	37.10

	
	2899.82
	R3CH
	6.99
	18.47

	
	2872.41
	Sym. RCH3
	1.68
	4.44

	
	2852.98
	Sym. R2CH2
	6.77
	17.87


Continued Table A2  Parameters of FTIR spectrum of aliphatic material for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	SA
	3016.54
	Aromatic hydrogen
	0.22
	0.38

	
	2970.84
	Asym. RCH3
	2.81
	4.97

	
	2958.32
	Asym. RCH3
	7.52
	13.28

	
	2927.23
	Asym. R2CH2
	19.99
	35.33

	
	2897.07
	R3CH
	11.34
	20.04

	
	2871.96
	Sym. RCH3
	2.94
	5.20

	
	2854.29
	Sym. R2CH2
	7.81
	13.80

	
	2843.43
	Sym. R2CH2
	3.95
	6.99

	AR
	3072.97
	Aromatic hydrogen
	2.31
	3.03

	
	3045.75
	Aromatic hydrogen
	3.99
	5.23

	
	3011.16
	Aromatic hydrogen
	7.73
	10.12

	
	2956.55
	Asym. RCH3
	16.20
	21.23

	
	2923.72
	Asym. R2CH2
	18.53
	24.29

	
	2895.67
	R3CH
	8.90
	11.67

	
	2872.25
	Sym. RCH3
	5.47
	7.17

	
	2854.57
	Sym. R2CH2
	6.71
	8.79

	
	2836.18
	Sym. R2CH2
	6.47
	8.47

	RE
	3057.86
	Aromatic hydrogen
	0.37
	0.71

	
	3024.04
	Aromatic hydrogen
	0.58
	1.11

	
	2980.76
	Asym. RCH3
	2.97
	5.63

	
	2956.45
	Asym. RCH3
	12.03
	22.81

	
	2926.22
	Asym. R2CH2
	13.04
	24.74

	
	2897.35
	R3CH
	11.78
	22.35

	
	2869.73
	Sym. RCH3
	4.50
	8.54

	
	2853.34
	Sym. R2CH2
	3.58
	6.78

	
	2842.32
	Sym. R2CH2
	3.87
	7.33

	AS
	3020.86
	Aromatic hydrogen
	0.18
	0.33

	
	2967.03
	Asym. RCH3
	3.58
	6.67


Continued Table A2  Parameters of FTIR spectrum of aliphatic material for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	AS
	2957.61
	Asym. RCH3
	10.65
	19.84

	
	2924.42
	Asym. R2CH2
	12.92
	24.08

	
	2902.51
	R3CH
	14.94
	27.84

	
	2872.00
	Sym. RCH3
	1.71
	3.19

	
	2851.55
	Sym. R2CH2
	6.46
	12.03

	
	2838.63
	Sym. R2CH2
	3.23
	6.02
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Fig. A3  Curve-fitting FTIR spectrum of oxygen-containing functional group for HHCT and its subcomponents
Table A3  Parameters of FTIR spectrum of oxygen-containing functional group for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	HHCT
	1607.13
	Aromatic C=C
	0.37
	5.72

	
	1499.48
	Aromatic C=C
	0.25
	3.84

	
	1459.26
	Asym. CH3-，CH2-
	3.17
	48.44

	
	1436.98
	Asym. CH3-
	0.93
	14.17

	
	1376.88
	Sym. CH3-
	0.79
	12.02

	
	1350.06
	C-O aryl ethers
	0.50
	7.71

	
	1305.16
	C-O aryl ethers
	0.25
	3.78



Continued Table A3  Parameters of FTIR spectrum of oxygen-containing functional group for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	HHCT
	1267.62
	C-O aryl ethers
	0.10
	1.53

	
	1153.72
	C-O phenols
	0.06
	0.84

	
	1078.25
	C-O alcohols
	0.08
	1.21

	
	1029.83
	Alkyl ethers
	0.05
	0.73

	SA
	1599.72
	Aromatic C=C
	0.17
	1.25

	
	1500.99
	Aromatic C=C
	0.34
	3.95

	
	1459.32
	Asym. CH3-，CH2-
	5.60
	14.62

	
	1432.48
	Asym. CH3-
	1.13
	33.74

	
	1376.82
	Sym. CH3-
	1.41
	21.14

	
	1349.81
	C-O aryl ethers
	0.85
	6.40

	
	1300.53
	C-O aryl ethers
	0.72
	12.99

	
	1263.70
	C-O aryl ethers
	0.79
	5.91

	
	1248.13
	C-O phenols
	0.40
	3.43

	
	1200.45
	C-O phenols
	0.06
	0.53

	
	1159.06
	C-O phenols
	0.16
	1.38

	
	1074.84
	C-O alcohols
	0.07
	0.62

	AR
	1780.25
	Aryl esters
	0.58
	1.27

	
	1708.74
	Carboxyl acids
	2.20
	4.87

	
	1603.89
	Aromatic C=C
	6.33
	14.01

	
	1502.80
	Aromatic C=C
	2.02
	4.47

	
	1450.15
	Aromatic C=C
	15.66
	34.69

	
	1377.89
	Sym. CH3-
	4.91
	10.86

	
	1339.08
	C-O aryl ethers
	0.74
	1.63

	
	1309.94
	C-O aryl ethers
	2.80
	6.19

	
	1254.94
	C-O phenols
	3.47
	7.69

	
	1186.28
	C-O phenols
	3.32
	7.36

	
	1136.82
	C-O alcohols
	0.50
	1.11

	
	1070.31
	C-O alcohols
	2.26
	5.00



Continued Table A3  Parameters of FTIR spectrum of oxygen-containing functional group for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	AR
	1031.51
	Alkyl ethers
	0.38
	0.84

	RE
	1723.40
	Aryl esters
	5.04
	7.30

	
	1706.04
	Carboxyl acids
	3.06
	4.44

	
	1669.79
	Conjugated C=O
	4.89
	7.10

	
	1604.50
	Aromatic C=C
	12.10
	17.55

	
	1501.61
	Aromatic C=C
	1.80
	2.61

	
	1458.08
	Asym. CH3-，CH2-
	4.27
	6.19

	
	1436.12
	Asym. CH3-
	9.46
	13.73

	
	1375.68
	Sym. CH3-
	3.17
	4.60

	
	1349.75
	C-O aryl ethers
	0.85
	1.24

	
	1322.44
	C-O aryl ethers
	3.47
	5.03

	
	1276.60
	C-O aryl ethers
	1.73
	2.51

	
	1224.99
	C-O phenols
	15.55
	22.55

	
	1116.50
	C-O alcohols
	1.14
	1.66

	
	1076.81
	C-O alcohols
	1.03
	1.49

	
	1037.25
	Alkyl ethers
	1.38
	2.00

	AS
	1775.18
	Aryl esters
	0.22
	0.64

	
	1739.61
	Aryl esters
	0.91
	2.66

	
	1719.17
	Aryl esters
	2.03
	5.93

	
	1667.14
	Conjugated C=O
	0.70
	2.05

	
	1612.60
	Aromatic C=C
	1.19
	3.46

	
	1495.86
	Aromatic C=C
	0.39
	1.13

	
	1460.46
	Asym. CH3-，CH2-
	3.70
	10.80

	
	1436.37
	Asym. CH3-
	2.65
	7.75

	
	1375.47
	Sym. CH3-
	2.02
	5.90

	
	1313.23
	C-O aryl ethers
	2.86
	8.36

	
	1260.37
	C-O aryl ethers
	2.16
	6.30

	
	1232.39
	C-O phenols
	0.61
	1.79



Continued Table A3  Parameters of FTIR spectrum of oxygen-containing functional group for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	AS
	1185.22
	C-O phenols
	1.22
	3.57

	
	1156.07
	C-O phenols
	0.35
	1.04

	
	1088.03
	C-O alcohols
	8.34
	24.36

	
	1027.42
	Alkyl ethers
	4.88
	14.26
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Fig. A4  Curve-fitting FTIR spectrum of aromatic structure for HHCT and its subcomponents
Table A4  Parameters of FTIR spectrum of o aromatic structure for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	HHCT
	885.46
	1H
	0.06
	6.11

	
	851.72
	2H
	0.09
	8.96

	
	810.59
	3H
	0.13
	13.12

	
	763.12
	3H
	0.23
	22.71

	
	741.60
	4H
	0.12
	11.37

	
	722.34
	alkanes side rings[(CH2)n,n>4]
	0.34
	33.35

	
	699.55
	5H
	0.04
	4.39



Continued Table A4  Parameters of FTIR spectrum of o aromatic structure for HHCT and its subcomponents by Curve-fitting
	Fractions
	Position
(cm-1)
	Assignments
	Area intensity
	Area percentage (%)

	SA
	891.92
	1H
	0.07
	1.23

	
	861.04
	1H
	0.10
	1.82

	
	811.51
	2H
	0.19
	3.42

	
	766.86
	3H
	0.35
	6.25

	
	743.04
	4H
	1.96
	35.44

	
	728.73
	(CH2)>n，n>4
	2.87
	51.85

	AR
	873.83
	1H
	4.95
	19.66

	
	847.06
	2H
	4.27
	16.95

	
	816.41
	2H
	6.33
	25.15

	
	784.11
	3H
	0.41
	1.64

	
	757.59
	3H
	6.20
	24.63

	
	719.30
	(CH2)>n，n>4
	2.41
	9.56

	
	692.11
	5H
	0.61
	2.42

	RE
	881.83
	1H
	0.25
	8.29

	
	846.55
	2H
	0.79
	25.88

	
	813.16
	2H
	0.34
	11.10

	
	782.95
	3H
	0.16
	5.37

	
	752.84
	4H
	0.90
	29.30

	
	723.43
	(CH2)>n，n>4
	0.30
	9.87

	
	701.60
	5H
	0.31
	10.19

	AS
	890.75
	1H
	0.11
	1.35

	
	863.78
	2H
	0.99
	12.69

	
	804.91
	2H
	6.20
	79.36

	
	765.92
	3H
	0.06
	0.74

	
	738.81
	4H
	0.11
	1.37

	
	722.02
	(CH2)>n，n>4
	0.08
	1.04

	
	702.65
	5H
	0.27
	3.46
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