Table S1. Main chemical compounds present in the bio-oils obtained at 300 oC.
	
	
	
	Without catalyast
	Ca(OH)2
	Al2O3
	SnCl45H2O

	No
	
	Formula
	LBO
	HBO
	LBO
	HBO
	LBO
	HBO
	LBO
	HBO

	
	Monoaromatics
	
	-
	-
	-
	-
	-
	-
	-
	-

	1
	Pyrazinecarboxamide
	C5H5N3O
	-
	-
	6.28
	-
	7.27
	-
	-
	-

	2
	Phenol
	C6H6O
	4.75
	-
	4.50
	-
	5.24
	-
	3.16
	-

	3
	[15N]-anılıne
	C6H7N
	-
	-
	-
	-
	-
	-
	-
	0.01

	4
	Phenol. 4-amino-
	C6H7NO
	7.77
	-
	7.62
	-
	-
	-
	6.70
	-

	5
	Phenol. 3-amino-
	C6H7NO
	-
	-
	-
	-
	8.46
	-
	-
	-

	6
	1.3.5-Cycloheptatriene
	C7H8
	-
	-
	-
	-
	-
	-
	3.18
	-

	7
	Phenol. 2-methoxy-
	C7H8O2
	3.36
	-
	-
	-
	3.51
	-
	-
	-

	8
	Indolizine
	C8H7N
	-
	-
	-
	0.26
	-
	-
	-
	-

	9
	1H-Indole
	C8H7N
	-
	0.04
	2.96
	-
	2.26
	-
	-
	-

	10
	(E)-1-Azido-2-phenyl ethene
	C8H7N3
	2.79
	-
	-
	-
	-
	-
	-
	-

	11
	Phenol. 4-ethyl
	C8H10O
	-
	0.03
	-
	-
	-
	-
	-
	-

	12
	Phenol. 3-ethyl-
	C8H10O
	-
	-
	-
	-
	-
	0.04
	-
	-

	13
	Pyridine. 5-ethyl-2-methyl-
	C8H11N
	-
	0.06
	-
	3.34
	-
	0.02
	-
	-

	14
	Pyridine.3-ethyl-5-methyl-
	C8H11N
	3.21
	-
	-
	-
	-
	-
	-
	-

	15
	4-(Dicyanomethyl)nitrobenzene
	C9H5N3O2
	-
	-
	-
	0.37
	-
	-
	-
	-

	16
	Pyridine.4-(1.1-dimethylethyl)-
	C9H13N
	-
	0.02
	-
	-
	-
	-
	-
	-

	17
	Pyridine.3-ethyl-2.6-dimethyl-
	C9H13N
	-
	0.02
	-
	-
	-
	-
	-
	-

	18
	2-Naphthalenol.5-amino- 
	C10H9NO
	-
	-
	3.72
	-
	-
	-
	-
	-

	19
	1-methylen-ından-1.8-epoxıd
	C10H10O
	-
	-
	-
	-
	-
	-
	-
	0.01

	20
	2.6-Diacetylaminophenol
	C10H12N2O3
	-
	-
	-
	-
	-
	-
	-
	0.04

	21
	2.6-Dimethyl-4-propylaniline
	C11H17N
	-
	0.02
	-
	-
	-
	-
	-
	-

	22
	2-Methyl-5-(3-methylbutyl)pyridine
	C11H17N
	-
	0.04
	-
	-
	-
	-
	-
	-

	23
	3.4-Dimethylene-N-phenylpyrrolidine
	C12H13N
	-
	-
	-
	1.75
	-
	-
	-
	-

	24
	2'-Ethylacetoacetanilide
	C12H15NO2
	-
	0.02
	-
	-
	-
	-
	-
	-

	25
	7.8-dıhydro-6h-benzo[3.4]cyclobuta [1.2]cycloheptene(5.9-d2)
	C13H10D2
	-
	0.03
	-
	-
	-
	-
	-
	-

	26
	1H-Indole.4-(3-methyl-2-butenyl)
	C13H15N
	-
	0.14
	-
	-
	-
	-
	-
	-

	27
	Cyclo-(l-valyl-l-phenyLalanyl)
	C14H18N2O2
	1.19
	-
	1.28
	-
	1.91
	-
	2.22
	-

	28
	Cyclo-(l-leucyl-l-phenylalanyl)
	C15H20N2O2
	4.72
	-
	6.84
	-
	5.16
	-
	5.40
	-

	29
	Butyl Hydroxy Toluene
	C15H24O
	-
	-
	-
	-
	-
	-
	12.76
	-

	30
	Isovindolininol
	C20H24N2O
	-
	-
	0.27
	-
	-
	-
	-
	-

	31
	Corynan-17-ol.18.19-didehydro-10-methoxy-
	C20H26N2O2
	-
	-
	-
	-
	2.37
	-
	-
	-

	32
	Bicyclo[4.3.0]nonane.1-isoproopenyl-6.7-dimethyl-6-phenylsulfonylmethyl-
	C21H30O2S
	-
	1.19
	-
	-
	-
	-
	-
	-

	33
	1.3-Xylyl-15-crown-4.2-(9-orabicyclo [3.3.1]non-9-yl)-
	C22H33BO4
	-
	0.29
	-
	-
	-
	0.17
	-
	-

	34
	8'-O-Ethyl-á-Alectoronic Acid
	C30H36O9
	-
	-
	4.39
	-
	-
	-
	-
	-

	35
	2-Naphthacylarachidonate
	C32H40O3
	-
	-
	-
	-
	7.00
	-
	-
	-

	Polyaromatics

	36
	Quinoline. 4-methyl-
	C10H9N
	-
	0.05
	-
	-
	-
	0.04
	-
	-

	37
	4-(2-Methoxyphenyl)pyrimidin-2-ylamine
	C11H11N3O
	-
	-
	1.15
	-
	-
	-
	-
	-

	38
	N-(4-chlorophenyl)-2-[(4-Methylphenyl)sulfonyl]hydrazinecarbothioamide
	C14H14ClN3O2S2
	-
	-
	2.56
	-
	-
	-
	-
	-

	39
	4-[Phenylethynyl]-acetophenone
	C16H12O
	10.63
	-
	11.56
	
	11.25
	
	
	

	40
	4-Methoxy-7H-pyrido[2.3.4-kl]acridine
	C16H12N2O
	-
	-
	0.58
	-
	-
	-
	-
	-

	41
	2-(1.3-BenzoxazoL-2-Ylsulfanyl)-N'-[3-phenyl-2-propenylıdene]acet ohydrazıde
	C18H15N3O2S
	-
	0.05
	-
	-
	-
	-
	-
	-

	42
	2-Phenylmethanesulfonyl-5.6.7.8-tetrahydro-thieno[2.3-b]quinoli

n-3-ylamine
	C18H18N2O2S2
	-
	-
	0.89
	-
	-
	-
	-
	-

	43
	BenzenesulfoniCAcid.4-(Acetylamino)-.N'-[(2-hydroxy-1-

naphthalenyl)methylidene]hydrazide
	C19H17N3O4S
	4.36
	-
	-
	-
	-
	-
	-
	-

	44
	Bicuculline
	C20H17NO6
	-
	-
	-
	-
	-
	-
	-
	0.02

	45
	2.6-dimethyl-N-(2-methyl-à-phenylbenzyl)aniline
	C22H23N
	4.27
	-
	-
	-
	-
	-
	-
	-

	46
	Methyl N-(p-methoxybenzen

esulfonyl)-3-indoleacetate
	C24H42O3
	-
	-
	-
	-
	-
	-
	10.06
	-

	47
	Lucenin 2
	C27H30O16
	-
	0.04
	-
	0.27
	-
	-
	-
	-

	Oxygen compounds

	48
	2-Formyl-1-methylpyrrole
	C6H7NO
	-
	-
	-
	-
	-
	-
	9.33
	-

	49
	2-Cyclopenten-1-one.2-hydroxy-3-methyl-
	C6H8O2
	3.09
	-
	-
	-
	6.17
	-
	6.74
	-

	50
	5-Bromo-3-Methylide ne-1-methoxycyclohexane
	C8H13BrO
	13.96
	-
	-
	-
	19.88
	-
	
	-

	51
	3-Cyclohex-1-enyl-prop-2-enal
	C9H12O
	1.59
	-
	-
	-
	-
	-
	
	-

	52
	4-acetyl-1-methyl-1-cyclohexene
	C9H14O
	-
	-
	-
	-
	-
	-
	1.02
	-

	53
	2-(2.2-dimethylpropylidene) cyclohexane-1.3-dione
	C11H16O2
	-
	-
	-
	-
	-
	0.04
	
	-

	54
	3-Butyn-2-one. 4-[3.3-dimethyl-2-(1-m ethylethyl)oxiranyl]-
	C11H16O2
	-
	-
	-
	-
	-
	-
	12.55
	-

	55
	5-Hepten-3-yn-2-ol. 6-methyl-5-(1-methylethyl)- 
	C11H18O
	7.37
	0.07
	-
	-
	7.18
	-
	4.43
	0.04

	56
	2.5-Piperazinedione.3.6-bis(2-methylpropyl)-
	C12H22N2O2
	10.57
	-
	9.18
	-
	10.26
	-
	11.07
	-

	57
	2-Cyclohexen-1-one.4-hydroxy-3.5.5-trimethyl-4-(3-oxo-1-butenyl)-
	C13H18O3
	6.42
	-
	-
	-
	-
	-
	-
	-

	58
	4-Hydroxy-á-ionone
	C13H20O2
	-
	-
	-
	-
	-
	-
	-
	0.01

	59
	[anti11.12.syn4.12-4.4.9-Trichloro-12-oxotetracyclo[5.3.1.1(2.6).0(3.5)] dodec-8-en-11endo-yl]ester of acetic acid
	C14H13Cl3O3
	-
	-
	0.48
	-
	-
	-
	-
	-

	60
	4-(3-Hydroxy-2.6.6-trimethylcyclohe x -1-enyl)pent-3-en-2-one
	C14H22O2
	-
	-
	-
	-
	-
	-
	-
	0.09

	61
	Menthol.1'-(butyn-3-one-1-yl)-.
(1R.2S.5R)-
	C14H22O2
	-
	-
	-
	
	-
	-
	9.57
	

	62
	Acetic acid.(1.2.3.4.5.6.7.8-octahy

dro-3.8.8-trimethylnaphth-2-yl)methyl ester
	C16H26O2
	-
	-
	-
	37.66
	-
	-
	-
	2.17

	63
	Antirliine
	C19H24N2O
	-
	-
	-
	-
	-
	-
	1.12
	-

	64
	Columbin
	C20H22O6
	0.34
	-
	-
	-
	-
	-
	-
	-

	65
	Phorbol
	C20H28O6
	0.49
	-
	-
	-
	-
	-
	-
	-

	66
	Androstan-17-one. 3-ethyl-3-hydroxy-. (5à)-
	C21H34O2
	-
	-
	1.20
	
	-
	-
	-
	-

	67
	Pregnan-20-one. 3-hydroxy-.(3à.5à)-
	C21H34O2
	-
	-
	-
	1.03
	-
	-
	-
	-

	68
	Androstan-17-one. 3-ethyl-3-hydroxy-.(5à)-
	C21H34O2
	-
	-
	-
	0.44
	-
	-
	-
	-

	69
	Digitoxigenin
	C23H34O4
	-
	-
	-
	-
	-
	-
	0.69
	-

	70
	Gitoxigenin
	C23H34O5
	-
	-
	-
	-
	0.63
	-
	-
	-

	70
	11à-hydrozyresı
bufogenın
	C24H32O5
	-
	-
	0.84
	-
	-
	-
	-
	-

	72
	Cholic acid
	C24H40O5
	0.18
	0.48
	-
	-
	-
	-
	-
	-

	73
	Stigmast-5-en-3-ol.
(3á.24S)
	C29H50O
	0.61
	2.17
	0.96
	5.79
	-
	1.16
	-
	1.60

	74
	Malabdydtbboeo-gtffvvnjsa-n
	C30H44O11
	-
	-
	-
	0.60
	-
	-
	-
	-

	75
	germanicol - cin
	C30H50O
	-
	-
	-
	-
	-
	2.00
	-
	-

	76
	Betulin
	C30H50O2
	-
	0.09
	-
	-
	-
	-
	-
	-

	77
	R1-Barrigenol
	C30H50O6
	0.36
	0.08
	-
	0.55
	-
	0.04
	-
	-

	78
	Urs-12-en-28-al.
3-(acetyloxy)-. (3á)-
	C32H50O3
	5.41
	-
	-
	-
	-
	-
	-
	-

	79
	Lupeyl acetate
	C32H52O2
	-
	-
	3.30
	-
	-
	0.18
	-
	0.04

	Aliphatics

	80
	(Z)-2-Pentenal
	C5H8O
	-
	-
	-
	-
	-
	0.01
	-
	

	81
	5.9-dimethyldeca-5.8-

diene-2-one
	C12H20O
	-
	-
	-
	-
	-
	-
	-
	0.03

	82
	Tetradecanoic acid
	C14H28O2
	-
	0.15
	-
	
	-
	-
	-
	0.07

	83
	Hexadecanoic acid
	C16H32O2
	-
	7.19
	-
	2.28
	-
	3.73
	-
	5.39

	84
	2.9-Heptadecadiene-4

.6-diyn-8-ol. (Z.E)-
	C17H24O
	-
	-
	-
	
	-
	
	-
	0.04

	85
	6.9-Octadecadienoic

acid. methyl ester
	C19H34O2
	-
	-
	-
	0.50
	-
	0.24
	-
	

	86
	Ethyl linoleate
	C20H36O2
	-
	87.5
	-
	36.76
	-
	90.40
	-
	84.82

	87
	9.12.15-Octadecatrie noic acid.
2.3-dihydroxypropyl

ester. (Z.Z.Z)-
	C21H36O4
	-
	-
	-
	0.98
	-
	0.12
	-
	3.58

	88
	2-monolınolenın
	C21H36O4
	-
	-
	-
	-
	-
	-
	-
	1.25

	89
	Pyrrolidine.
1-(1-oxo-7.10-octadec

adienyl)-
	C22H39NO
	-
	0.22
	-
	1.16
	-
	-
	-
	-

	90
	6.9.12.15-Docosatetra

enoic acid. methyl

ester
	C23H38O2
	-
	-
	-
	0.92
	-
	1.67
	-
	-

	91
	Hexanoic acid. 2-ethyl-. oxybis(2.1-ethanediyloxy-2.1-ethanediyl)ester
	C24H46O7
	-
	-
	-
	-
	-
	0.04
	-
	-

	92
	9.12.15-Octadecatrienoic acid.
2.3-bis[(trimethylsilyl)oxy]propyl ester.
(Z.Z.Z)-
	C27H52O4Si2
	-
	-
	-
	-
	1.47
	
	-
	-

	Others

	93
	4-Pyrazolylmethanamine. 1-ethyl-3-methyl-
	C7H13N3
	-
	-
	10.52
	-
	-
	-
	-
	-

	94
	Trans-DecalınDıol
	C10H18O2
	-
	-
	-
	-
	-
	0.07
	-
	-

	95
	cıs-8-ethylbıcyclo[4.3.0]-3-nonene
	C11H18
	-
	-
	7.57
	-
	-
	
	-
	-

	96
	2-Cyclohexylpiperidine
	C11H21N
	-
	-
	
	-
	-
	0.01
	-
	-

	97
	Dibenzothiophene.1.2.3.4.6.7.8.9-octahydro-
	C12H16S
	-
	-
	1.90
	-
	-
	-
	-
	-

	98
	(1RS.2RS.4RS)-2-(2'-Methylallylbicyclo[2.2.2]oct-5-en-2-ol
	C12H18O
	1.86
	-
	-
	-
	-
	-
	-
	-

	99
	2-Propanol.1.1.1-trichloro-2-methyl-
	C13H16N2O
	-
	-
	-
	-
	-
	-
	-
	0.02

	100
	(1RS.2RS.7RS)-1.2.6.6-tetramethyl-10-oxatricyclo[5.2.1.0(2.7)]decan-3-one
	C13H20O2
	-
	-
	-
	-
	-
	-
	-
	0.03

	101
	Pyrrolidine.1-(3.4.4a.5.6.7-hexah

ydro-2-naphthalenyl)
	C14H21N
	0.70
	-
	-
	-
	-
	-
	-
	-

	102
	9.9'-Biphenanthrene.
octacosahydro-
	C28H46
	-
	-
	-
	8.70
	-
	-
	-
	-

	103
	Olean-13(18)-ene
	C30H50
	-
	-
	-
	-
	-
	-
	-
	0.46

	104
	methyl-2.3.4-trıs-o-[9-borabıcy
clo[3.3.1]non-9-yl]-à-d-xylopyranosıde
	C30H51B3O5
	-
	-
	-
	-
	-
	-
	-
	0.28


Table S2. Main chemical compounds present in the bio-oils obtained at 325 oC.
	
	
	Formula
	Without catalyast
	Ca(OH)2
	Al2O3
	SnCl45H2O

	
	
	
	LBO
	HBO
	LBO
	HBO
	LBO
	HBO
	LBO
	HBO

	No
	Monoaromatics
	
	-
	-
	-
	-
	-
	-
	-
	-

	1
	Pyrazinecarboxamide
	C5H5N3O
	-
	-
	5.60
	-
	3.36
	-
	-
	-

	2
	Phenol
	C6H6O
	4.32
	-
	6.32
	0.33
	6.43
	-
	6.05
	-

	3
	[15N]-aniline
	C6H7N
	-
	-
	-
	-
	-
	-
	-
	0.02

	4
	Phenol. 4-amino-
	C6H7NO
	8.19
	-
	-
	-
	9.67
	-
	12.90
	-

	5
	Phenol. 3-methyl-
	C7H8O
	2.44
	0.01
	-
	0.40
	-
	0.01
	-
	-

	6
	Pyrazine.2-ethyl-3-methyl-
	C7H10N2
	-
	-
	-
	-
	4.79
	-
	-
	-

	7
	m-Aminophenylacetylene
	C8H7N
	-
	0.01
	-
	-
	-
	-
	-
	-

	8
	1H-Indole
	C8H7N
	1.85
	-
	4.19
	1.31
	2.95
	-
	-
	-

	9
	Benzylnitrile
	C8H7N
	-
	-
	-
	0.02
	-
	-
	-
	-

	10
	Acetamide.N-(2-hydroxyphenyl)-
	C8H9NO2
	-
	-
	5.76
	-
	-
	-
	-
	-

	11
	Phenol. 4-ethyl-
	C8H10O
	-
	0.04
	-
	0.74
	-
	0.06
	-
	-

	12
	Pyridine.5-ethyl-2-methyl-
	C8H11N
	-
	-
	-
	0.01
	-
	-
	-
	-

	13
	5-Methyl-1H-indole
	C9H9N
	-
	0.02
	-
	-
	-
	-
	-
	-

	14
	1H-Indole. 4-methyl-
	C9H9N
	-
	-
	-
	1.60
	-
	-
	-
	-

	15
	1H-Indole. 3-methyl-
	C9H9N
	-
	-
	-
	-
	-
	-
	-
	0.02

	16
	Quinoline.1.2.3.4-tetrahydro-
	C9H11N
	-
	-
	-
	0.23
	-
	-
	-
	-

	17
	Phenol.4-ethyl-2-methoxy-
	C9H12O2
	-
	-
	-
	0.41
	-
	-
	-
	-

	18
	Quinoline. 4-methyl-
	C10H9N
	-
	0.02
	-
	-
	-
	0.06
	-
	-

	19
	1H-Indole.5.7-dimethyl-
	C10H11N
	-
	-
	-
	-
	-
	-
	-
	0.02

	20
	2.6-Diacetylaminophenol
	C10H12N2O3
	-
	-
	
	-
	-
	0.04
	-
	0.07

	21
	Felbamate
	C11H14N2O4
	-
	-
	-
	-
	1.18
	-
	-
	-

	22
	Ethyl5-phenylpyrazole-3-carboxylate
	C12H12N2O2
	-
	-
	-
	1.01
	-
	-
	-
	-

	23
	3-Methyl-2-(p-tolyl)-1H-pyrrole
	C12H13N
	-
	-
	-
	0.55
	-
	-
	-
	-

	24
	3.4-Dimethylene-N-phenylpyrrolidine
	C12H13N
	-
	-
	-
	4.84
	-
	-
	-
	-

	25
	1.1-Cyclopropanedimethanol.2-methyl-à-phenyl-
	C12H16O2
	-
	-
	-
	-
	-
	0.02
	-
	-

	26
	Carbamic acid.butylmethyl-. phenylester
	C12H17NO2
	-
	0.02
	-
	-
	-
	-
	-
	-

	27
	7.8-dıhydro-6h-benzo[3.4]cyclobu
ta[1.2]cycloheptene(5.9-d2)
	C13H10D2
	-
	0.02
	-
	0.71
	-
	-
	-
	-

	28
	1H-Indole.4-(3-methyl-2-butenyl)
	C13H15N
	7.36
	-
	-
	3.09
	9.34
	-
	-
	-

	29
	2.6-Piperidinedione.3-(4-aminophenyl)-3-ethyl-
	C13H16N2O2
	-
	-
	-
	-
	-
	-
	-
	0.17

	30
	Cyclo-(l-valyl-l-phenylalanyl)
	C14H18N2O2
	1.31
	-
	1.88
	-
	1.89
	-
	2.23
	-

	31
	Cyclo-(l-leucyl-l-phenylalanyl)
	C15H20N2O2
	4.27
	-
	5.97
	
	5.29
	-
	5.86
	-

	32
	2-hydroxy-5-[5-(4-methoxy-2-nit
ro-phenyl)-furan-2-ylmethyle
ne]-4-methyl-6-oxo-5.6-dihydro-p
yridine-3-carbonitrile
	C19H13N3O6
	-
	-
	-
	-
	-
	-
	5.82
	-

	33
	1-(4-methylphenyl)-4-(2-thienyl)-
4.6.7.8-tetrahydro-2.5(1h.3h)-quin
olinedione
	C20H19NO2S
	0.56
	-
	-
	-
	-
	-
	-
	-

	34
	Corynan-17-ol.18.19-didehydro-10-methoxy-
	C20H26N2O2
	0.30
	-
	-
	-
	-
	-
	0.35
	-

	35
	Bicyclo[4.3.0]nonane.1-isoproopenyl-6.7-dimethyl-6-phenylsulfonylmethyl-
	C21H30O2S
	-
	-
	-
	2.23
	-
	-
	-
	-

	36
	1.3-Xylyl-18-crown-5.2-(9-borabicyclo [3.3.1]non-9-yl)-
	C24H37BO5
	-
	0.16
	-
	-
	-
	-
	-
	-

	Polyaromatics

	37
	Quinoline. 3-methyl-
	C10H9N
	-
	-
	-
	-
	-
	-
	-
	0.03

	38
	Quinoline.2.6-dimethyl-
	C11H11N
	-
	-
	-
	0.71
	-
	-
	-
	-

	39
	4-(2-Methoxyphenyl)p

yrimidin-2-ylamine
	C11H11N3O
	-
	-
	1.49
	-
	-
	-
	-
	-

	40
	4-(2-Methoxyphenyl)p

yridine
	C12H11NO
	-
	-
	-
	1.05
	-
	-
	-
	-

	41
	Pyridine-3-carbonitrile.2-amino-4-(4-fluorophenyl)-6-methyl-
	C13H10FN3
	0.44
	-
	-
	-
	-
	-
	-
	-

	42
	4-[Phenylethynyl]-acetophenone
	C16H12O
	10.39
	-
	10.06
	-
	13.32
	-
	12.48
	-

	43
	4-Methoxy-7H-pyrido[2.3.4-kl]acridine
	C16H12N2O
	10.93
	-
	0.83
	-
	-
	-
	-
	-

	44
	6-Cyano-4-methylbenz o[b]naphtho[2.1-d]thi

ophene
	C18H11NS
	1.19
	-
	-
	-
	-
	-
	-
	-

	45
	2-(1.3-benzoxazol-2-ylsulfanyl)-n'-[3-phenyl-2-propenylidene]acet
ohydrazide
	C18H15N3O2S
	-
	-
	-
	-
	-
	-
	-
	0.08

	46
	quercetin7.3'.4'-trimethoxy
	C18H16O7
	-
	-
	-
	-
	0.69
	-
	-
	-

	47
	Dihydrocoptisine
	C19H15NO4
	-
	-
	2.18
	-
	-
	-
	-
	-

	48
	3-(4-Fluorophenyl)-5-phenyl-4-(pyrimidin-2-yl)isoxazole
	C19H16FN3O
	5.96
	-
	-
	-
	-
	-
	-
	-

	49
	(3-Methyl-1.4-diphenylbicyclo[2.2.0]hex-2-yl)methanol
	C20H22O
	2.84
	-
	-
	-
	2.87
	-
	-
	-

	50
	4-(4-ethoxy-benzoyl)-3-hydroxy-1-(2-hydroxy-ethyl)-5-(4-nitro-phenyl)-1.5-dihydro-pyrrol-2-one
	C21H20N2O7
	-
	-
	-
	-
	-
	0.03
	-
	-

	51
	n'-[2-methyl-3-(4-isopropylphenyl)-2-propenylidene]-2-(4-
	C22H27N3O
	-
	-
	-
	-
	1.62
	-
	-
	-

	52
	10-(1-naphthyl)-9.11-dıoxo-8a.9.10 .11.11a.11b-hexahydro-8h-pyrrol
o[3'.4':3.4]pyrrolo
[2.1-a]ısoquınolın
e-8-carbonıtrıle
	C25H17N3O2
	-
	-
	-
	0.97
	-
	-
	-
	-

	53
	1.3-Diphenyl-6-(p-chlorophenyl)-3a.4.4a.7a.8.8a-hexahydro-4.8-e

poxypyrrolo[3.4-f]indazole-5.7-(1H.6H)-dione-
	C27H20ClN3O3
	-
	0.12
	-
	-
	-
	-
	-
	-

	54
	Lucenin 2
	C27H30O16
	-
	-
	0.89
	-
	-
	-
	-
	-

	55
	5-[3-ethoxy-4-[2-(2-methoxy-phenoxy)-ethoxy]-benzylidene]-1-m-tolyl-pyrimidine-2.4.6-trione
	C29H28N2O7
	-
	-
	-
	-
	-
	0.08
	-
	-

	56
	1.2-Diphenyl-5-(t-buty l)acephenanthrylene
	C32H26
	-
	-
	-
	-
	-
	-
	-
	0.95

	Oxygen compounds

	57
	2-Cyclopenten-1-one.2-hydroxy-3-methyl-
	C6H8O2
	2.21
	-
	-
	-
	2.64
	-
	8.23
	-

	58
	3-amino-5-hydroxybenzyl
	C7H9NO2
	-
	-
	-
	-
	14.35
	-
	-
	-

	59
	2-Cyclopenten-1-one.3.4-dimethyl-
	C7H10O
	-
	-
	7.85
	-
	-
	-
	-
	-

	60
	2-Methyl-1-acetylcyclopent-1-ene
	C8H12O
	2.11
	-
	5.85
	-
	4.00
	-
	3.09
	-

	61
	N-(5-Methylfurfuryl) ethylamine
	C8H13NO
	12.69
	-
	-
	-
	-
	-
	-
	-

	62
	3-Cyclohex-1-enyl-prop-2-enal
	C9H12O
	-
	-
	4.28
	-
	-
	-
	-
	-

	63
	(2-cyclohexenyl)propargyl oxide
	C9H12O
	-
	-
	-
	-
	3.32
	-
	2.61
	-

	64
	5-Hepten-3-yn-2-ol.6-methyl-5-(1-methylethyl)-
	C11H18O
	4.58
	0.07
	6.25
	-
	6.70
	-
	6.23
	0.07

	65
	n-dinitrophenyl ester of (2h2)-ç-aminobutyric acid
	C12H13F2N3O6
	-
	-
	-
	-
	-
	-
	7.02
	-

	66
	2.5-Piperazinedione.3.6-bis(2-methylpropyl)-
	C12H22N2O2
	-
	-
	6.95
	-
	-
	-
	6.03
	-

	67
	2-Cyclohexen-1-one.4-hydroxy-3.5.5-trimethyl-4-(3-oxo-1-buten

yl)-
	C13H18O3
	3.84
	-
	-
	-
	-
	-
	-
	-

	68
	(1RS.2RS.7RS)-1.2.6

.6-tetramethyl-10-oxatricyclo[5.2.1.0(2.7)]decan-3-one
	C13H20O2
	-
	-
	-
	-
	-
	-
	-
	0.05

	69
	2-Nonenoic acid.
9-(dimethylamino)-2.4.6-trimethyl-7.9-dioxo-. [r-[r@.s@-(E)]]
	C14H23NO4
	2.80
	-
	-
	-
	-
	-
	-
	-

	70
	12-Hydroxy-14-methyl-oxa-cyclotetradec-6-en-2-one
	C14H24O3
	-
	-
	-
	5.56
	-
	-
	-
	-

	71
	Benzothieno[2.3-d]azepino[1.2-a]pyrimidin-5-one. 1.2.3.4.5.6.7.8.9.10-decahydro-
	C15H18N2OS
	1.12
	-
	-
	-
	-
	-
	-
	-

	72
	Lactaropallidin
	C15H24O3
	-
	0.08
	-
	-
	-
	-
	-
	-

	73
	Bicyclo[3.1.0]hexan-2-one.6.6-dicyano-5-(1-cycloocten-1-yl)-
	C16H18N2O
	-
	-
	-
	-
	3.42
	-
	-
	-

	74
	Acetic acid. (1.2.3.4.5.6.7.8-octahy

dro-3.8.8-trimethylnaphth-2-yl)methyl ester
	C16H26O2
	-
	0.08
	-
	-
	-
	0.77
	-
	0.86

	75
	Cyclodeca[b]furan-2(3H)-one.9-(acetyloxy)-3a.4.5.8.9.11a-exahydro-4-hydroxy-6.10-dimethyl -3-methylene-
	C17H22O5
	-
	-
	-
	-
	0.46
	-
	-
	-

	76
	Diazetidine Adduct
	C17H23N3O2
	-
	-
	-
	2.63
	-
	-
	-
	-

	77
	2.3-Dicyano-2-(2-oxo-cyclododecyl)-succinonitrile
	C18H22N4O
	-
	-
	-
	0.69
	-
	-
	-
	-

	78
	Antirliine
	C19H24N2O
	-
	-
	-
	-
	0.33
	-
	0.95
	-

	79
	Chiapin B
	C19H26O6
	-
	0.20
	-
	-
	-
	0.02
	-
	0.26

	80
	Phorbol
	C20H28O6
	-
	-
	0.43
	-
	-
	-
	-
	-

	81
	17à-Methyltestosterone
	C20H30O2
	-
	-
	-
	-
	0.73
	-
	-
	-

	82
	Androstan-17-one.3-ethyl-3-hydroxy-.(5à)-
	C21H34O2
	-
	-
	-
	1.01
	-
	-
	-
	-

	83
	5H-Cyclopropa[3.4]benz[1.2-e]azulen-5-one.9a-(acetyloxy)-1.1a.1b.4.4a.7a.7b.8.9.9a-decahydro-4a.7b.9-trihydroxy-3-(hydroxymethyl)-1.1.6.8-tetramethy

l-.[1aR-(1aà.1bá.4aá.7a à.7bà.8à.9á.9aà)]-
	C22H30O7
	0.68
	-
	-
	-
	-
	-
	-
	-

	84
	Pregnan-20-one.5.6-epoxy-3.17-dihydroxy-16-methyl-.(3á.5à.6à.16à)-
	C22H34O4
	-
	-
	-
	-
	-
	0.04
	-
	-

	85
	11à-hydrozyresıbufogenın
	C24H32O5
	-
	0.07
	-
	-
	-
	-
	-
	-

	86
	Desacetylcinobufagin
	C24H32O5
	-
	-
	-
	-
	-
	0.08
	-
	-

	87
	Cholic acid
	C24H40O5
	-
	-
	-
	1.00
	-
	0.03
	-
	-

	88
	17á.19-Diacetoxy-4.4-dimethyl-5à.13à-androst-8-en-3-one
	C25H36O5
	0.77
	-
	-
	-
	-
	-
	-
	-

	89
	Ethyl iso-allocholate
	C26H44O5
	
	-
	-
	1.35
	-
	-
	-
	-

	90
	24.25-Dihydroxycholecalciferol
	C27H44O3
	0.15
	-
	-
	-
	-
	-
	-
	-

	91
	Stigmast-5-en-3-ol.(3á.24S)-
	C29H50O
	0.70
	0.83
	-
	16.03
	-
	1.12
	-
	1.31

	92
	Toosendanin
	C30H38O11
	1.58
	-
	-
	-
	-
	-
	-
	-

	93
	germanıcol - cın
	C30H50O
	-
	1.12
	-
	-
	-
	-
	-
	-

	94
	Betulin
	C30H50O2
	-
	-
	-
	-
	-
	0.10
	-
	-

	95
	R1-Barrigenol
	C30H50O6
	-
	-
	-
	0.52
	-
	-
	-
	-

	96
	methylcommate b
	C31H50O3
	-
	-
	-
	-
	-
	0.10
	-
	0.88

	97
	Urs-12-en-28-al.3-(acetyloxy)-. 3á)
	C32H50O3
	4.52
	-
	-
	-
	-
	-
	-
	-

	98
	Lupeyl acetate
	C32H52O2
	-
	-
	-
	15.53
	-
	-
	-
	-

	Aliphatics

	99
	(Z)-2-Pentenal
	C5H8O
	-
	0.01
	-
	-
	-
	0.01
	-
	-

	100
	5.9-dimethyldeca-5.8-diene-2-one
	C12H20O
	-
	-
	-
	-
	-
	-
	-
	0.09

	101
	Tetradecanoic acid
	C14H28O2
	-
	-
	-
	-
	-
	-
	-
	0.10

	102
	Hexadecanoic acid
	C16H32O2
	-
	3.56
	-
	-
	-
	2.63
	-
	5.01

	103
	Hexadecadienoicacid. methyl ester
	C17H30O2
	-
	-
	-
	4.88
	-
	-
	-
	-

	104
	7-Heptadecyne.1-chloro-
	C17H31Cl
	-
	-
	-
	-
	-
	-
	0.32
	-

	105
	9.12-Octadecadienoylchloride. (Z.Z)-
	C18H31ClO
	-
	87.88
	-
	-
	-
	-
	-
	-

	106
	9-Octadecenamide.(Z)-
	C18H35NO
	-
	-
	-
	2.45
	-
	-
	-
	-

	107
	6.9-Octadecadienoic acid. methyl ester
	C19H34O2
	-
	0.25
	-
	-
	-
	2.66
	-
	-

	108
	Oxiraneundecanoic acid. 3-pentyl-. methylester. trans-
	C19H36O3
	-
	0.07
	-
	-
	-
	-
	-
	-

	109
	Ethyl linoleate
	C20H36O2
	-
	-
	-
	19.59
	-
	90.64
	-
	84.45

	110
	7.10.13-Eicosatrienoic acid. methyl ester
	C21H36O2
	-
	0.76
	-
	0.85
	-
	0.74
	-
	-

	111
	9.12.15-Octadecatrienoic acid.2.3-dihydroxypropylester. (Z.Z.Z)- 
	C21H36O4
	-
	3.63
	-
	0.63
	-
	0.12
	-
	2.30

	112
	Pyrrolidine.1-(1-oxo-7.10-octadec

adienyl)-
	C22H39NO
	-
	0.42
	-
	5.07
	-
	0.39
	-
	-

	113
	6.9.12.15-Docosatetraenoic acid. methylester
	C23H38O2
	-
	-
	-
	-
	-
	-
	-
	3.25

	114
	Docosanoic acid.8.9-dihydroxy-.
methyl ester
	C23H46O4
	-
	-
	9.22
	-
	-
	-
	-
	-

	115
	9.12.15-Octadecatrienoic acid.
2-[(trimethylsilyl)oxy]-1-[[(trimethylsilyl)oxy]methyl]ethyl ester.(Z.Z.Z)-
	C27H52O4Si2
	-
	0.20
	-
	-
	-
	-
	-
	-

	116
	9.12.15-Octadecatrienoic acid.
2.3-bis[(trimethylsilyl)oxy]propyl ester.(Z.Z.Z)-
	C27H52O4Si2
	-
	-
	-
	-
	0.64
	-
	-
	-

	117
	9.12-Octadecadienoicacid (Z.Z)-.
2.3-bis[(trimethylsilyl)oxy]propyl ester
	C27H54O4Si2
	-
	-
	-
	-
	-
	-
	0.58
	-

	Others

	118
	1H-Pyrrole.2.3.5-trimethyl-
	C7H11N
	-
	-
	2.84
	-
	-
	-
	-
	-

	119
	4-Pyrazolylmethanami

ne. 1-ethyl-3-methyl-
	C7H13N3
	-
	-
	8.93
	-
	-
	-
	-
	-

	120
	9-Azadispiro[3.0.3]no

nane
	C8H13N
	-
	-
	-
	-
	-
	-
	15.17
	-

	121
	2-(methylamıno)-4.5.6.7-tetrahydro-1-benzothıoph
ene-3-carbonıtrıle
	C10H12N2S
	-
	-
	2.22
	-
	-
	-
	-
	-

	122
	1.3-Cyclohexadiene.
1.5.5.6-tetramethyl-
	C10H16
	-
	-
	-
	-
	-
	-
	4.07
	-

	123
	2.2-Dimethyl-3-vinylbicyclo[

2.2.1]heptane
	C11H18
	-
	-
	-
	-
	-
	-
	-
	0.02

	124
	2-Cyclohexylpiperidine
	C11H21N
	-
	-
	-
	-
	-
	0.02
	-
	-


	125
	9.9'-Biphenanthrene. octacosahydro-
	C28H46
	-
	0.35
	-
	2.03
	-
	0.22
	-
	-


Table S3. Main chemical compounds present in the bio-oils obtained at 350 oC.
	
	
	
	Without catalyast
	Ca(OH)2
	Al2O3
	SnCl45H2O

	
	
	F ormula
	LBO
	HBO
	LBO
	HBO
	LBO
	HBO
	LBO
	HBO

	No
	Monoaromatics
	
	-
	-
	-
	-
	-
	-
	-
	-

	1
	4-Hydroxypyridine
	C5H5NO
	-
	-
	-
	-
	-
	-
	17.85
	-

	2
	5-Hydroxypyridine-2-carboxylic Acid
	C6H5NO3
	13.07
	-
	-
	-
	-
	-
	-
	-

	3
	Phenol
	C6H6O
	8.98
	-
	19.38
	-
	8.51
	-
	6.7
	0.02

	4
	[15N]-aniline
	C6H7N
	-
	0.02
	-
	0.2
	-
	-
	-
	-

	5
	Phenol. 4-amino-
	C6H7NO
	10.8
	-
	-
	-
	9.86
	-
	-
	-

	6
	Phenol. 3-amino-
	C6H7NO
	-
	-
	-
	-
	-
	-
	22.63
	-

	7
	Pyrazine.2-ethyl-3-methyl-
	C7H10N2
	5.78
	-
	-
	-
	-
	-
	-
	-

	8
	Phenol. 3-methyl-
	C7H8O
	7.61
	0.06
	8.49
	0.53
	7.6
	0.08
	4.37
	0.03

	9
	Phenol. 2-methoxy-
	C7H8O2
	-
	-
	8.63
	-
	-
	-
	-
	-

	10
	Phenol. 4-ethyl-
	C8H10O
	-
	0.13
	-
	0.88
	-
	0.18
	-
	0.08

	11
	Pyridine.5-ethyl-2-methyl-
	C8H11N
	-
	0.01
	5.33
	-
	-
	-
	7.22
	-

	12
	Pyridine.3-ethyl-5-methyl-
	C8H11N
	3.74
	-
	-
	-
	-
	-
	-
	-

	13
	o-Ethynylaniline
	C8H7N
	-
	0.06
	-
	-
	-
	-
	-
	-

	14
	1H-Indole
	C8H7N
	3.37
	-
	4.84
	1
	3.44
	0.09
	-
	-

	15
	Phenol.4-ethyl-2-methoxy-
	C9H12O2
	-
	-
	-
	-
	-
	0.04
	-
	-

	16
	5-Methyl-1H-indole
	C9H9N
	-
	-
	-
	1.59
	-
	-
	-
	-

	17
	1H-Indole. 3-methyl-
	C9H9N
	-
	-
	-
	-
	-
	-
	-
	0.02

	18
	1H-Indole.5.7-dimethyl-
	C10H11N
	-
	-
	-
	-
	-
	0.21
	-
	0.08

	19
	2.6-Diacetylaminophenol
	C10H12N2O3
	-
	-
	-
	-
	-
	-
	-
	0.02

	20
	Glycine.N-(N-glycyl-L-leucyl)
	C10H19N3O4
	5.65
	-
	7.83
	-
	10.19
	-
	-
	-

	21
	Quinoline. 4-methyl-
	C10H9N
	
	0.14
	-
	-
	-
	0.24
	-
	0.02

	22
	Felbamate
	C11H14N2O4
	1.32
	-
	-
	-
	1.4
	-
	-
	-

	23
	Benzeneethanamine.N-(1-methylethylidene )-
	C11H15N
	-
	-
	-
	0.27
	-
	-
	-
	-

	24
	1-Naphthalenecarbonitrile. 8-amino-
	C11H8N2
	-
	-
	-
	1.25
	-
	-
	-
	-

	25
	3-Methyl-2-(p-tolyl)-1H-pyrrole
	C12H13N
	-
	-
	-
	0.31
	-
	-
	-
	-

	26
	3.4-Dimethylene-N-phenylpyrrolidine
	C12H13N
	-
	-
	-
	3.34
	-
	-
	-
	-

	27
	3-(1-Hydroxyethyl)-4-phenylpyrrolidin-2-one
	C12H15NO2
	-
	-
	3.02
	-
	-
	-
	-
	-

	28
	2-Allyl-3.6-dimethoxybenzyl alcohol
	C12H16O3
	-
	-
	-
	-
	-
	-
	-
	0.04

	29
	7.8-dihydro-6h-benzo[3.4]cyclobuta[1.2]cycloheptene(5.9-d2)
	C13H10D2
	-
	0.05
	-
	-
	-
	0.09
	-
	-

	30
	Propenamide.2-cyano-3-(2.4.6-trimethylphenyl)-
	C13H14N2O
	-
	-
	-
	-
	-
	-
	1.52
	-

	31
	1H-Indole.4-(3-methyl-2-butenyl)-
	C13H15N
	-
	0.18
	-
	-
	-
	-
	-
	-

	32
	2.6-Piperidinedione.3-(4-aminophenyl)-3-ethyl-
	C13H16N2O2
	-
	-
	-
	-
	-
	-
	-
	0.08

	33
	Acridine.1.2.3.4.5.6.7.8-octahydro-
	C13H17N
	-
	-
	-
	1.41
	-
	-
	-
	-

	34
	2-(2-allylimino-4-oxo-thiazolidin-5-yl)-n-(2-nitro-phenyl)-acetamide
	C14H14N4O4S
	-
	-
	-
	-
	-
	-
	1.17
	-

	35
	Cyclo-(l-valyl-l-phenylalanyl)
	C14H18N2O2
	1.18
	-
	0.82
	-
	1.36
	-
	1.84
	-

	36
	Cyclo-(l-leucyl-l-phenylalanyl)
	C15H20N2O2
	4.23
	-
	2.36
	-
	4.46
	-
	3.58
	-

	37
	isoquinoline.1.2.3.4-tetrahydro-6.7-dimethoxy-4.4'-spiro-cyclohe xanone.hydrochloride-
	C17H24ClNO3
	-
	-
	-
	-
	0.39
	-
	-
	-

	38
	Ethanone.2-(2.2.4.6.6-pentamethylcyclohexylidene)-1 -phenyl-
	C19H26O
	-
	-
	4.88
	-
	-
	-
	-
	-

	39
	n-methyldeacetylcolchicine
	C21H25NO5
	-
	-
	-
	-
	-
	-
	0.07
	-

	40
	Corynan-17-ol.18.19-didehydro-10-methoxy-. acetate(ester)
	C22H28N2O3
	-
	-
	-
	2.03
	-
	-
	-
	-

	Polyaromatics

	41
	4-(2-Methoxyphenyl)pyrimidin-2-ylamine
	C11H11N3O
	0.82
	-
	1.46
	-
	1.27
	-
	-
	-

	42
	[1.1'-Biphenyl]-4.4'-diol. 3.3'-dimethoxy-
	C14H14O4
	0.36
	-
	-
	-
	-
	-
	-
	-

	43
	4-[Phenylethynyl]-acetophenone
	C16H12O
	10.84
	-
	9.64
	-
	9.28
	-
	10.41
	-

	44
	1-(2'.6'-Dimethylphenoxy)-2-phenyl-1-(deuteriooxy)ethane
	C16H17DO2
	-
	-
	4.59
	-
	-
	-
	-
	-

	45
	4.5-Dimethyl-2-phenyl-3-(2-pyridyl)pyrrole
	C17H16N2
	-
	-
	-
	-
	-
	-
	-
	0.16

	46
	isoquinoline.1.2.3.4-tetrahydro-6.7-imethoxy-4.4'-spiro-cyclohe xanone.hydrochloride-
	C17H24ClNO3
	-
	-
	-
	-
	0.39
	-
	-
	-

	47
	Ethanone.2-(2.2.4.6.6-pentamethylcyclohexylidene)-1 -phenyl-
	C19H26O
	-
	-
	4.88
	-
	-
	-
	-
	-

	48
	(3-Methyl-1.4-diphenylbicyclo[2.2.0]hex-2-yl)methanol
	C20H22O
	3.05
	0.04
	-
	-
	3.99
	-
	-
	-

	49
	n-methyldeacetylcolchici ne
	C21H25NO5
	-
	-
	-
	-
	-
	-
	0.07
	-

	50
	strychine-methyliodide
	C22H24N2O2
	-
	-
	-
	0.67
	-
	-
	-
	-

	51
	n'-[2-methyl-3-(4-isopropylphenyl)-2-propenylidene]-2-(4-
	C22H27N3O
	2.19
	-
	-
	
	2.54
	-
	-
	-

	52
	Corynan-17-ol.18.19-didehydro-10-methoxy-. acetate(ester)
	C22H28N2O3
	-
	-
	-
	2.03
	-
	-
	-
	-

	53
	methylN-(p-methoxybenzenesulfonyl)-3-indoleacetate
	C24H42O3
	-
	-
	-
	-
	5.65
	-
	-
	-

	54
	n-{(2.4-dichlorophenyl)[1-(2.6-dimethylphenyl)-1h-tetraazol-5-yl]methyl}-2-(2-methyl-1h-indol-3-yl)ethanamine
	C27H26Cl2N6
	-
	-
	-
	-
	-
	-
	-
	0.04

	55
	Lucenin 2
	C27H30O16
	-
	-
	0.06
	-
	-
	0.1
	-
	-

	56
	2-(4'.6'-Dimethoxy-2'.3'-diphenylindol-7'-yl)-5-methyl-4-phenylpyrrole
	C33H28N2O2
	-
	-
	-
	-
	-
	0.07
	-
	-

	Oxygen compounds

	57
	3.3-Dimethoxy-2.2-dimethylpropanol
	C7H16O3
	-
	-
	4.89
	-
	-
	-
	-
	-

	58
	Ethanone.1-(2-methyl-1-cyclopenten-1-yl)-
	C8H12O
	5.77
	-
	-
	-
	-
	-
	-
	-

	59
	2-Methyl-1-acetylcyclopent-1-ene
	C8H12O
	-
	-
	-
	-
	5.39
	-
	-
	-

	60
	2-Cyclopenten-1-one.2.3.4-trimethyl-
	C8H12O
	-
	-
	-
	-
	-
	-
	2.97
	-

	61
	4-Hydroperoxide-5-carboxyethyl-6-methy-3.4-dihydro-2H-pyran
	C9H14O5
	-
	-
	-
	0.75
	-
	-
	-
	-

	62
	3-caren-10-al
	C10H14O
	-
	-
	-
	-
	-
	-
	3.7
	-

	63
	3.6-Diisopropylpiperazin-2.5-dione
	C10H18N2O2
	-
	-
	-
	-
	-
	-
	2.59
	-

	64
	trans-decalindiol
	C10H18O2
	-
	0.13
	-
	-
	-
	0.2
	-
	-

	65
	5-Hepten-3-yn-2-ol.6-methyl-5-(1-methylethyl)-
	C11H18O
	5.31
	-
	5
	-
	5.58
	-
	2.98
	-

	66
	4-(2.5-Dihydro-3-methoxyphenyl)butylamine
	C11H19NO
	-
	-
	4.29
	-
	-
	-
	-
	-

	67
	8.9-dihydro-7H-cyclopenta[c]isoquinolin-5(6H)-one
	C12H11NO
	-
	-
	-
	3
	-
	0.34
	-
	-

	68
	Naphthalene.1.2.3.5.8.8a-hexahydro-
	C12H20INO3
	-
	-
	-
	0.99
	-
	-
	-
	-

	69
	2.5-Piperazinedione.3.6-bis(2-methylpropyl)-
	C12H22N2O2
	-
	-
	-
	-
	-
	-
	3.38
	-

	70
	4.4-Dimethyltricyclo[5.4.0.0(1.8)] undec-5-en-9-one
	C13H18O
	-
	-
	-
	-
	-
	-
	-
	0.02

	71
	Spiro[oxirane-2.1'(1'H)-indene].2'.3'.3'a.4'.7'.7'a-hexahydro-5'-acetyl-2'.3'.3'a.7'-tetrahydroxy-4-hydroxycarbonyl-.3.4-lacton
	C14H16O7
	-
	-
	-
	1.18
	-
	-
	-
	-

	72
	11-Isopropylidenetricyclo[4.3.1.1(2.5)]undec-3-en-10-one
	C14H18O
	-
	-
	-
	-
	-
	-
	-
	0.02

	73
	Menthol.1'-(butyn-3-one-1-yl)-.(1R.2S.5R)-
	C14H22O2
	-
	-
	-
	-
	-
	-
	4.89
	-

	74
	Furosardonin A
	C15H20O2
	-
	-
	-
	
	-
	-
	0.59
	-

	75
	1-Propyl-2-methyl-7-methoxy-5H.6H-pyrido[3.4-b]indole
	C16H20N2O
	-
	-
	-
	0.56
	-
	-
	-
	-

	76
	Acetic acid.(1.2.3.4.5.6.7.8-octahydro-3.8.8-trimethylnaphth-2-yl)methyl ester
	C16H26O2
	-
	1.93
	-
	15.3
	-
	-
	-
	-

	77
	Acetic acid.(1.2.3.4.5.6.7.8-octahydro-3.8.8-trimethylnaphth-2-yl)methyl ester
	C16H26O2
	-
	-
	-
	3.88
	-
	2.47
	-
	-

	78
	Acetic acid.(1.2.3.4.5.6.7.8-octahydro-3.8.8-trimethylnaphth-2-yl)methyl ester
	C16H26O2
	-
	-
	-
	-
	-
	1.24
	-
	-

	79
	Antirliine
	C19H24N2O
	0.58
	-
	0.13
	-
	-
	-
	0.7
	-

	80
	Phorbol
	C20H28O6
	-
	-
	-
	-
	0.27
	0.3
	0.1
	-

	81
	2-Pyridineethanol.1-oxide
	C21H26D2O3
	0.49
	-
	-
	-
	-
	-
	-
	-

	82
	Pregna-5.16-dien-20-one. 3-hydroxy-. (3á)-
	C21H30O2
	-
	-
	-
	-
	0.43
	-
	-
	-

	83
	octahydrocolumbinic acidmethyl ester
	C21H32O6
	0.71
	-
	-
	-
	-
	-
	-
	-

	84
	Androstan-17-one.3-ethyl-3-hydroxy-.(5à)-
	C21H34O2
	-
	-
	0.5
	-
	-
	-
	-
	-

	85
	Desacetylcinobufagin
	C24H32O5
	-
	0.21
	-
	-
	-
	-
	-
	-

	86
	Desacetylcinobufagin
	C24H32O5
	-
	-
	-
	1.47
	-
	-
	-
	-

	87
	Cholic acid
	C24H40O5
	-
	-
	-
	1.17
	-
	-
	-
	-

	88
	Ethyl iso-allocholate
	C26H44O5
	-
	-
	-
	1.81
	-
	-
	-
	-

	89
	24.25-Dihydroxycholecalciferol
	C27H44O3
	-
	-
	-
	-
	-
	-
	0.23
	-

	90
	Stigmast-5-en-3-ol.(3á.24S)-
	C29H50O
	-
	1.9
	-
	14.27
	-
	2.29
	-
	-

	91
	Olean-18-ene
	C30H50
	-
	-
	-
	2.83
	-
	-
	-
	-

	92
	demycarosylturimycin h
	C43H74N2O14
	-
	-
	-
	-
	-
	-
	-
	0.26

	Aliphatics

	93
	Hexadecanoic acid
	C16H32O2
	-
	1.83
	-
	-
	-
	2.00
	-
	1.56

	94
	9.12-Octadecadienoylchloride. (Z.Z)-
	C18H31ClO
	-
	-
	-
	-
	-
	-
	-
	97.50

	95
	Octadecatrienoicacid. methyl ester.
labeled with carbon-13
	C19H32O2
	-
	-
	-
	1.60
	-
	-
	-
	-

	96
	6.9-Octadecadienoic acid. methyl ester
	C19H34O2
	-
	0.23
	-
	9.17
	-
	-
	-
	-

	97
	6.9.12-Octadecatrien

oic acid. methyl ester
	C19H32O2
	-
	0.86
	-
	-
	-
	-
	-
	-

	98
	Ethyl linoleate
	C20H36O2
	-
	90.61
	-
	3.08
	-
	81.91
	-
	-

	99
	Hi-oleic safflower oil
	C21H22O11
	-
	-
	-
	-
	-
	0.23
	-
	-

	100
	7.10.13-Eicosatrienoic acid. methyl ester
	C21H36O2
	-
	-
	-
	0.82
	-
	-
	-
	-

	101
	9.12.15-Octadecatrienoic acid.
2.3-dihydroxypropylester. (Z.Z.Z)-
	C21H36O4
	-
	0.31
	-
	-
	-
	5.72
	-
	-

	102
	Pyrrolidine.1-(1-oxo-7.10-octadec

adienyl)-
	C22H39NO
	-
	0.96
	-
	8.49
	-
	1.49
	-
	-

	103
	Pyrrolidine.1-[1-oxo-5-(3-undecyl

oxiranyl)pentyl]-
	C22H41NO2
	-
	-
	-
	2.96
	-
	-
	-
	-

	104
	6.9.12.15-Docosatetraenoic acid. methylester
	C23H38O2
	-
	-
	-
	11.01
	-
	-
	-
	-

	105
	Hexanoic acid.2-ethyl-.oxybis(2.1-ethanediyloxy–2.1-ethanediyl)ester
	C24H46O7
	4.18
	-
	-
	-
	-
	-
	-
	0.05

	106
	Cyclopropanebutanoicacid.
2-[[2-[[2-[(2-pentylcyclopropyl) methyl]cyclopropyl]methyl] cyclop

ropyl]methyl]-. methylester
	C25H42O2


	-
	0.35
	-
	-
	-
	0.49
	-
	-

	Others

	107
	1.2-Dicarbadodecabo

rane (12).
1-[(propylthio)methyl]-
	C6H20B10S
	-
	-
	-
	-
	0.51
	-
	-
	-

	108
	1H-Pyrrole.2.3.5-trimethyl-
	C7H11N
	-
	-
	3.86
	-
	-
	-
	-
	-

	109
	cıs-8-ethylbıcyclo[4.3.0]-3-nonene
	C11H18
	-
	-
	-
	-
	5.98
	-
	-
	-

	110
	(1 and3)methyl-5-ethyl indane
	C12H22
	-
	-
	-
	-
	11.88
	-
	-
	-

	111
	Pyrrolidine.1-(3.4.4a.5.6.7-hexah

ydro-2-naphthalenyl)-
	C14H21N
	-
	-
	-
	-
	-
	-
	0.17
	-

	112
	9.9'-Biphenanthrene.
octacosahydro-
	C28H46
	-
	-
	-
	1.97
	-
	0.22
	-
	-
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Fig S1. Hydrothermal liquefaction reactor system.
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Fig. S2. FT-IR spectrums of light bio-oils at 300, 325 oC.
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Fig. S3. FT-IR spectrums of Heavy bio-oils at 300, 325 oC.
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Fig. S4. FT-IR spectrums of Bio-chard at 300, 325 oC.
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Fig. S5. 1H NMR spectrums of light bio-oils and Heavy bio-oils at 350 oC (Light bio-oil; a: without catalyst, b: Ca(OH)2, c: Al2O3, d: SnCl4.5H2O. Heavy bio-oil; e: without catalyst, f: Ca(OH)2, g: Al2O3, h: SnCl4.5H2O)
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Fig.S6. FT-IR spectrums of light bio-oils, heavy bio-oils and Bio-chars at 350 oC.
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Calcium hydroxide 





Aluminium oxide





Name





Heavy  Bio-oil





4000





550





3500





3000





2500





2000





1500





1000





cm-1





98





52





55





60





65





70





80





85





90





%T





97





62





65





70





75





80





85





90





%T





104





50





55





60





65





75





80





85





95





%T





102





51





55





60





70





75





80





85





95





%T





2922,48cm-1; 52,62%T





1708,07cm-1; 60,86%T





2852,99cm-1; 63,00%T





2923,87cm-1; 63,17%T





1452,31cm-1; 76,67%T





2923,20cm-1; 50,91%T





2853,49cm-1; 63,77%T





1708,35cm-1; 67,43%T





2922,65cm-1; 52,61%T





1708,21cm-1; 54,84%T





2852,83cm-1; 64,16%T





1218,58cm-1; 77,77%T





Tin (IV) chloride pentahydrate





Without catalyst





Calcium hydroxide catalyst





Aluminium oxide





Name





Bio-char





4000





550





3500





3000





2500





2000





1500





1000





cm-1





97





72





74





78





80





84





86





90





92





%T





100





44





50





55





60





70





75





80





90





%T





92





63





65





70





75





80





85





90





%T





94





73





74





78





80





82





86





88





90





%T





1019,85cm-1; 72,83%T





2920,77cm-1; 45,63%T





1416,93cm-1; 51,27%T





1540,96cm-1; 55,31%T





2850,90cm-1; 58,13%T





1033,04cm-1; 70,15%T





1032,95cm-1; 63,31%T





2923,57cm-1; 64,03%T





2923,74cm-1; 73,17%T








