Table S1.1 Fast pyrolysis products identified in this study（400℃）
	
	Products
	Formula
	Peak area (%)

	Acid
	Acetic acid
	C2H4O2
	5
	7.78
	5.61
	8.05

	
	Propanoic acid, 2-oxo-, methyl ester
	C4H6O3
	0.45
	0.88
	0.66
	1.01

	
	Tetradecanoic acid
	C14H28O2
	1.25
	
	
	

	
	n-Hexadecanoic acid
	C16H32O2
	
	
	
	3.44

	
	l-(+)-Ascorbic acid 2,6-dihexadecanoate
	C38H68O8
	
	
	2.69
	

	
	Palmitoleic acid
	C16H30O2
	0.57
	
	
	

	
	Pentadecanoic acid
	C15H30O2
	6.65
	5.21
	
	

	
	9,12,15-Octadecatrienoic acid, (Z,Z,Z)-
	C18H30O2
	3.77
	4.21
	2.24
	2.69

	
	E-15-Heptadecenoic acid
	C17H32O2
	
	
	0.29
	

	
	9-Hexadecenoic acid
	C16H30O2
	0.21
	0.16
	
	

	
	Benzenacetic acid, 4-benzyloxy-3-ethoxy-
	C17H18O4
	0.36
	
	
	

	Furan
	2-Furanmethanediol, dipropionate
	C11H14O5
	0.05
	0.08
	0.25
	0.08

	
	Furfural
	C5H4O2
	1.35
	1.87
	5.16
	1.14

	
	2-Furanmethanol
	C5H6O2
	0.23
	0.46
	0.9
	0.71

	
	2(3H)-Furanone
	C4H4O2
	0.22
	0.22
	0.31
	0.34

	
	2(5H)-Furanone
	C5H6O2
	0.68
	0.86
	1.04
	1.36

	
	2-Furancarboxaldehyde, 5-methyl-
	C6H6O2
	0.24
	0.35
	0.9
	0.31

	
	2,5-Dimethyl-4-hydroxy-3(2H)-furanone
	C6H8O3
	0.2
	0.19
	0.5
	0.16

	
	5-Hydroxymethylfurfural
	C6H6O3
	0.07
	0.08
	0.39
	0.09

	
	6-Methoxy-3-methylbenzofuran
	C10H10O2
	0.48
	0.81
	0.54
	0.91

	Ketone
	Acetone
	C3H6O
	0.79
	
	1.36
	

	
	1-hydroxy-2-Propanone
	C3H6O2
	0.65
	1.06
	0.91
	1.32

	
	4-Cyclopentene-1,3-dione
	C5H4O2
	0.18
	0.15
	0.76
	0.13

	
	2H-Pyran-2,6(3H)-dione
	C5H4O3
	0.27
	0.33
	0.36
	0.27

	
	2-Cyclopenten-1-one, -hydroxy-3-methyl-
	C6H8O2
	0.16
	0.23
	0.37
	0.4

	
	1,3-Dioxol-2-one,4,5-dimethyl-
	C5H6O3
	0.5
	0.52
	0.57
	1.26

	[bookmark: _Hlk67472554]
	Levoglucosan
	C6H6O3
	0.12
	0.28
	0.47
	0.25

	
	2-Propanone, 1-(acetyloxy)-
	C5H8O3
	0.33
	0.34
	0.21
	0.55

	
	2-Propanone, 1-(4-hydroxy-3- methoxyphenyl)-
	C10H12O3
	0.17
	0.43
	0.63
	0.62

	
	16-Hentriacontanone
	C31H62O
	
	
	0.12
	

	
	3',5'-Dimethoxyacetophenone
	C10H12O3
	0.27
	1.08
	0.61
	0.43

	Alcohol
	Benzyl alcohol
	C7H8O
	0.51
	0.35
	0.28
	0.33

	
	Cyclopropyl carbinol
	C4H8O
	0.24
	0.46
	0.28
	0.72

	
	Creosol
	C8H10O2
	0.97
	1.17
	1.52
	1.2

	
	1-Heptacosanol
	C27H56O
	
	
	2.31
	

	
	n-Tetracosanol-1
	C24H50O
	3.16
	
	
	

	
	1-Dodecanol, 2-octyl-
	C20H42O
	
	
	0.81
	0.98

	Phenol type
	Phenol
	C6H6O
	0.17
	0.25
	0.27
	1.52

	
	Phenol, 2,4-bis(1,1-dimethylethyl)-
	C14H22O
	0.01
	0.3
	0.25
	0.53

	Guaiacol type
	Catechol
	C6H6O2
	0.5
	0.63
	0.33
	0.74

	
	Phenol, 4-ethyl-2-methoxy-
	C9H12O2
	0.35
	0.45
	0.63
	0.53

	
	2-Methoxy-4-vinylphenol
	C9H10O2
	3.99
	5.59
	6.4
	7.68

	
	Phenol, 2-methoxy-3-(2-propenyl)-
	C10H12O2
	0.81
	1.5
	1.03
	1.18

	
	Phenol, 2-methoxy-
	C7H8O2
	1.39
	1.86
	2.36
	3.58

	
	trans-Isoeugenol
	C10H12O2
	2.49
	4.2
	3.98
	4.71

	Syringol type
	Phenol, 2,6-dimethoxy-4-(2-propenyl)-
	C11H14O3
	0.18
	1.19
	0.6
	0.41

	
	Vanillin
	C8H8O3
	1.35
	1.81
	1.35
	2.32

	
	Apocynin
	C9H10O3
	0.36
	0.59
	0.5
	0.64

	Non-aromatic hydrocarbon
	10-Heneicosene (c,t)
	C21H42
	
	
	
	0.16

	
	9-Hexacosene
	C26H52
	
	0.47
	
	0.41

	
	2-methylhexacosane
	C27H56
	
	
	1.64
	3.05

	
	Heneicosane, 11-(1-ethylpropyl)-
	C26H54
	
	
	1.11
	

	
	9-Hexacosene
	C26H52
	2.52
	3.87
	0.56
	0.29

	
	Tetradecane, 2,6,10-trimethyl-
	C17H36
	
	
	
	0.2

	
	Eicosane
	C20H42
	2.8
	3.69
	
	

	Other compounds
	2,2'-Bioxirane
	C4H6O2
	0.31
	0.32
	0.48
	0.41

	
	Pyrrolidine, 2-butyl-1-methyl-
	C9H19N
	0.49
	0.54
	1.06
	0.52

	
	Acetic anhydride
	C4H6O3
	
	1.14
	
	2.08
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	Hydroxyacetaldehyde
	C2H4O2
	0.59
	0.75
	0.67
	1.33

	
	1,2-Ethanediol, monoacetate
	C4H8O3
	0.73
	1.35
	0.84
	0.97

	
	Oxacycloheptadec-8-en-2-one, (8Z)
	C16H28O2
	4.71
	3.72
	1.86
	2.26

	
	2-Propenamide, N-(aminocarbonyl)-
	C4H6N2O2
	0.28
	0.33
	0.98
	0.27

	
	N-Butyl-tert-butylamine
	C8H19N
	1.91
	2.41
	6.2
	0.99

	
	1-Amino-2,6-dimethylpiperidine
	C7H16N2
	0.4
	0.59
	1.09
	0.44

	
	1,3-Di-O-acetyl-à-á-d-ribopyranose
	C9H14O7
	0.33
	0.41
	1.15
	0.1

	
	1,2,4-Trimethoxybenzene
	C9H12O3
	0.22
	0.52
	0.25
	0.17

	
	Methyl-(2-hydoxy-3-ethoxy-benzyl)ether
	C10H14O3
	0.31
	0.24
	0.27
	0.41

	
	Isoaromadendrene epoxide
	C15H24O
	2
	
	
	

	
	Caffeine
	C8H10N4O2
	3.41
	0.98
	0.82
	1.2

	
	Z,Z-4,15-Octadecadien-1-ol acetate
	C20H36O2
	4.46
	
	
	

	
	9-Tetradecen-1-ol, acetate, (Z)-
	C16H30O2
	1.94
	
	
	

	
	Oleyl alcohol , acetate
	C20H38O2
	1.62
	0.33
	
	

	
	9-Octadecenamide, (Z)-
	C18H35NO
	
	0.79
	
	

	
	Carbamic acid, monoammonium salt
	CH6N2O2
	5.45
	6.95
	11.14
	8.66





Table S1.2 Fast pyrolysis products identified in this study.（850℃）
	
	Products
	Formula
	Peak area(%)

	[bookmark: _Hlk67472204]Acid
	Acetic acid
	C2H4O2
	0.63
	2.16
	1.7
	1.37

	
	7-Octenoic acid
	C8H14O2
	0.89
	0.46
	
	

	
	Undec-10-ynoic acid
	C11H18O2
	0.47
	0.18
	
	

	
	Undecylenic acid
	C11H20O2
	0.56
	0.18
	0.48
	0.17

	
	n-Hexadecanoic acid
	C16H32O2
	2.12
	1.49
	1.49
	1.56

	
	9,12,15-Octadecatrienoic acid, (Z,Z,Z)-
	C18H30O2
	1.7
	1.53
	1.29
	1.22

	
	Octadecanoic acid
	C18H36O2
	0.42
	0.11
	0.12
	0.2

	
	Heptanoic acid
	
	
	
	0.34
	0.35

	
	10-Hydroxydecanoic acid
	C10H20O3
	
	
	0.41
	0.54

	
	8-Nonenoic acid
	C9H16O2
	0.06
	0.25
	0.29
	0.04

	Furan
	Furfural
	C5H4O2
	0.55
	0.65
	0.19
	0.25

	Ketone
	Cyclopentadecanone, 2-hydroxy-
	C15H28O2
	
	
	0.37
	

	
	Cyclopentanol, 2-methyl-, acetate, cis-
	C8H14O2
	
	0.47
	
	

	
	Oxacycloheptadec-8-en-2-one, (8Z)
	C16H28O2
	2.33
	1.47
	1.26
	1.28

	Alcohol
	Cyclopropyl carbinol
	C4H8O
	
	0.67
	
	1.03

	
	5-Hexen-2-ol
	C6H12O
	0.26
	0.54
	0.3
	0.39

	
	1-Undecanol
	C11H24O
	0.68
	0.55
	0.48
	0.63

	
	11-Hexadecen-1-ol, (Z)-
	C16H32O
	0.72
	0.49
	
	

	
	1,2-Benzenediol, 4-methyl-
	C7H8O2
	0.72
	0.31
	0.51
	0.22

	
	Hexadecen-1-ol, trans-9-
	C16H32O
	0.76
	0.58
	0.58
	0.51

	
	n-Nonadecanol-1
	C19H40O
	0.59
	0.46
	0.4
	0.34

	
	1-Heptacosanol
	C27H56O
	0.07
	0.58
	0.48
	0.83

	
	1-Heneicosanol
	C21H44O
	1.43
	0.75
	0.98
	1.14

	
	1-Dodecanol, 2-octyl-
	C20H42O
	0.05
	0.68
	
	

	
	n-Tetracosanol-1
	C24H50O
	6.83
	3.87
	3.68
	3.09

	
	4,14-Retro-retinol
	C20H30O
	0.1
	0.21
	0.09
	0.09

	Phenol type
	Phenol
	C6H6O
	
	1.42
	
	2.06

	
	Phenol, 2-methyl-
	C7H8O
	0.51
	0.72
	0.58
	0.71

	
	p-Cresol
	C7H8O
	0.9
	1.14
	0.97
	1.01

	Guaiacol type
	Creosol
	C8H10O2
	0.77
	0.14
	0.81
	

	
	Phenol, 2-methoxy-
	C7H8O2
	0.39
	0.18
	0.93
	0.23

	
	2-Methoxy-4-vinylphenol
	C9H10O2
	1.16
	0.58
	1.7
	0.85

	
	trans-Isoeugenol
	C10H12O2
	0.61
	0.25
	0.8
	0.31

	
	Coerulignol
	C10H14O2
	
	
	0.49
	

	Non-aromatic hydrocarbon
	2-Butene
	C4H8
	3.63
	5.63
	3.8
	6.47

	
	1-Butene, 3-methyl-
	C5H10
	0.33
	
	0.21
	

	
	2-Pentene, (E)-
	C5H10
	2.94
	3.53
	3.74
	2.21

	
	Cyclopropane, ethylidene-
	C5H8
	0.49
	0.63
	0.48
	0.71

	
	1,3-Cyclopentadiene
	C5H6
	1.1
	1.77
	1.23
	1.99

	
	Cyclopentene
	C5H8
	0.81
	0.8
	0.83
	0.85

	
	1-Hexyne
	C6H10
	0.61
	
	
	

	
	1-Hexene
	C6H12
	2.78
	2.02
	2.11
	1.96

	
	1,3-Cyclopentadiene, 1-methyl-
	C6H8
	1.98
	0.91
	0.71
	0.91

	
	1,4-Cyclohexadiene
	C6H8
	1.94
	2.78
	2.47
	2.58

	
	1-Heptene
	C7H14
	0.98
	0.82
	0.93
	0.89

	
	Cis-bicyclo[4.2.0]octane
	C8H14
	0.6
	0.56
	
	

	
	Cyclopropane, pentyl-
	C8H16
	0.86
	0.66
	0.67
	0.71

	
	Cyclopropane, octyl-
	C11H22
	0.73
	0.57
	0.62
	0.56

	
	Cyclopropane, nonyl-
	C12H24
	1.23
	
	1.24
	

	
	1,3-Methanopentalene, 1,2,3,5-tetrahydro-
	C9H10
	0.4
	0.61
	0.53
	0.71

	
	3-Tetradecene, (Z)-
	C14H28
	0.65
	0.7
	0.51
	0.66

	
	Cyclotridecane
	C13H26
	0.62
	0.44
	0.42
	0.42

	
	1,15-Hexadecadiene
	C16H30
	0.43
	0.24
	0.37
	0.28

	
	3-Eicosene, (E)-
	C20H40
	0.85
	0.55
	0.56
	0.51

	
	Ethylidenecyclobutane
	C6H10
	
	
	
	0.45

	
	1,4-Pentadiene, 3-propyl-
	C8H14
	
	
	0.56
	0.5

	
	1-Tetradecene
	C14H28
	0.7
	0.55
	0.5
	0.54

	
	1-Hexadecanol, 2-methyl-
	C17H36O
	0.35
	0.17
	0.18
	0.17

	
	2-methylhexacosane
	C27H56
	0.17
	0.08
	0.48
	0.27

	Aromatic hydrocarbon
	Benzene
	C6H6
	1.74
	2.66
	2.04
	3.18

	
	Toluene
	C7H8
	1.65
	2.4
	2.13
	2.96

	
	Ethylbenzene
	C8H10
	0.68
	0.89
	0.88
	0.93

	
	Benzene, 1,3-dimethyl-
	C8H10
	0.28
	0.45
	0.74
	1

	
	Benzene, 1-ethyl-3-methyl-
	C9H12
	0.23
	0.19
	0.28
	0.34

	
	Styrene
	C8H8
	1.08
	1.56
	1.32
	1.96

	
	Indene
	C9H8
	0.52
	0.92
	0.66
	1.13

	
	Azulene
	C10H8
	0.37
	0.69
	0.44
	0.94

	
	Naphthalene, 2-methyl-
	C11H10
	0.18
	0.81
	0.35
	0.73

	
	1H-Indene, 2,3,3a,4,7,7a-hexahydro-2,2,4,4,7,7-hexamethyl-, trans-
	C15H26
	0.61
	0.43
	0.6
	0.41

	Other compounds
	Carbamic acid, monoammonium salt
	CH6N2O2
	4.04
	5.92
	5.06
	6.05

	
	Spirohexan-5-one
	C6H8O
	
	0.73
	
	

	
	Octanal
	C8H16O
	0.38
	
	
	

	
	13-Docosenamide, (Z)-
	C22H43NO
	0.07
	0.49
	0.34
	0.25

	
	Oxirane, 3-butenyl-
	C6H10O
	
	
	0.54
	

	
	N-Butyl-tert-butylamine
	C8H19N
	0.37
	0.17
	0.94
	0.09
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Table  S1 . 1 Fast pyrolysis products identified in this study （ 400 ? ）  

 Products  Formula  Peak area (%)  

Acid  Acetic acid  C 2 H 4 O 2  5  7.78  5.61  8.05  

 Propanoic acid, 2 - oxo - , methyl ester  C 4 H 6 O 3  0.45  0.88  0.66  1.01  

 Tetradecanoic acid  C 14 H 28 O 2  1.25     

 n - Hexadecanoic acid  C 16 H 32 O 2     3.44  

 l - (+) - Ascorbic acid 2,6 - dihexadecanoate  C 38 H 68 O 8    2.69   

 Palmitoleic acid  C 16 H 30 O 2  0.57     

 Pentadecanoic acid  C 15 H 30 O 2  6.65  5.21    

 9,12,15 - Octadecatrienoic acid, (Z,Z,Z) -  C 18 H 30 O 2  3.77  4.21  2.24  2.69  

 E - 15 - Heptadecenoic acid  C 17 H 32 O 2    0.29   

 9 - Hexadecenoic acid  C 16 H 30 O 2  0.21  0.16    

 Benzenacetic acid, 4 - benzyloxy - 3 - ethoxy -  C 17 H 18 O 4  0.36     

Furan  2 - Furanmethanediol, dipropionate  C 11 H 14 O 5  0.05  0.08  0.25  0.08  

 Furfural  C 5 H 4 O 2  1.35  1.87  5.16  1.14  

 2 - Furanmethanol  C 5 H 6 O 2  0.23  0.46  0.9  0.71  

 2(3H) - Furanone  C 4 H 4 O 2  0.22  0.22  0.31  0.34  

 2(5H) - Furanone  C 5 H 6 O 2  0.68  0.86  1.04  1.36  

 2 - Furancarboxaldehyde, 5 - methyl -  C 6 H 6 O 2  0.24  0.35  0.9  0.31  

 2,5 - Dimethyl - 4 - hydroxy - 3(2H) - furanone  C 6 H 8 O 3  0.2  0.19  0.5  0.16  

 5 - Hydroxymethylfurfural  C 6 H 6 O 3  0.07  0.08  0.39  0.09  

 6 - Methoxy - 3 - methylbenzofuran  C 10 H 10 O 2  0.48  0.81  0.54  0.91  

Ketone  Acetone  C 3 H 6 O  0.79   1.36   

 1 - hydroxy - 2 - Propanone  C 3 H 6 O 2  0.65  1.06  0.91  1.32  

 4 - Cyclopentene - 1,3 - dione  C 5 H 4 O 2  0.18  0.15  0.76  0.13  

 2H - Pyran - 2,6(3H) - dione  C 5 H 4 O 3  0.27  0.33  0.36  0.27  

 2 - Cyclopenten - 1 - one,  - hydroxy - 3 - methyl -  C 6 H 8 O 2  0.16  0.23  0.37  0.4  

 1,3 - Dioxol - 2 - one,4,5 - dimethyl -  C 5 H 6 O 3  0.5  0.52  0.57  1.26  

 Levoglucosan  C 6 H 6 O 3  0.12  0.28  0.47  0.25  

 2 - Propanone, 1 - (acetyloxy) -  C 5 H 8 O 3  0.33  0.34  0.21  0.55  

 2 - Propanone, 1 - (4 - hydroxy - 3 -   methoxyphenyl) -  C 10 H 12 O 3  0.17  0.43  0.63  0.62  

 16 - Hentriacontanone  C 31 H 62 O    0.12   

