SUPPLEMENTARY MATERIALS
Analytical pyrolysis of fir sawdust, olive stone and sewage sludge in molten carbonate salts 
Elahe Ahmadia, Irene Corallia, Cristian Torrib, Andrea Facchinb, Alessandro G. Rombolàb, Martina Zangheria, Francesco Fantozzic, Haiping Yangd, Shurong Wange, Daniele Fabbria*

aDepartment of Chemistry “Giacomo Ciamician”, University of Bologna, Tecnopolo di Rimini, via Dario Campana 71, Rimini, Italy; bDepartment of Chemistry “Giacomo Ciamician”, University of Bologna, Laboratori “R. Sartori”, Via Sant'Alberto 163, Ravenna 48123, Italy; cDepartment of Engineering, University of Perugia, Via G. Duranti 67, Perugia 06125, Italy;d State Key Laboratory of Coal Combustion, School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, P.R. China; eState Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, P. R. China.

Py-GC-MS of biomass at 500 °C; compound attribution, m/z of ions and molten carbonate effect.
Table S1.  Firwood sawdust.
Table S2. Olive stone.
Table S3. Sewage sludge.

Table S1.  Py-GC-MS of firwood sawdust (FS) at 500 °C. Compound attribution, m/z of relevant ions (most intense in bold); Q: m/z of quantitation ion. Molten salt effect: (*) significant effect due to the presence of molten carbonate salts, (0) no effect, (-) compound not quantified.
   
	Compound
(increasing elution)
	m/z
	Q
	Molten salt effect

	cyclopentadiene
	39, 65, 66
	66
	0

	hydroxyacetaldehyde
	31, 42, 60
	31
	*

	Acetic acid
	43, 45, 60
	45
	*

	2-propanone, 1-hydroxy
	31, 43, 74
	 
	-

	3-hydroxypropanal
	43, 73, 74
	 
	-

	methylcyclopentadiene
	77, 79, 80
	79
	0

	toluene
	65, 91, 92
	92
	0

	butanediale
	29, 43, 58
	 
	-

	furaldehylde
	29, 95,96
	96
	0

	2-cyclopenten-1-one
	53, 54, 82
	82
	*

	2-oxopropanoic acid methyl ester
	29, 43, 102
	 
	-

	(5H)furan-2-one
	39, 55,84
	84
	*

	2-hydroxy-2-cyclopenten-1-one
	42, 55, 98
	98
	*

	2-methyl-2-cyclopenten-1-one
	53, 67, 96
	96
	*

	3-methyl-2-cyclopenten-1-one
	67, 81, 96
	96
	*

	phenol
	65, 66, 94
	94
	0

	2-hydroxymethylene tetrahydrofuran-3-one
	29, 58, 114
	114
	*

	3-hydroxy-2-methyl-2-cyclopenten-1-one
	55, 69, 112
	112
	0

	2,3-dimethyl-2-cyclopenten-1-one  
	39, 67, 110
	110
	*

	2-methylphenol
	77, 107, 108
	108
	*

	4-methylphenol
	77, 107, 108
	108
	*

	guaiacol (G)
	81, 109, 124
	124
	0

	3-hydroxy-2-methyl-4H-pyran-4-one (maltol)
	71, 97, 126
	126
	*

	2-hydroxy-3-ethyl-3-cyclopenten-1-one
	83, 111, 126
	126
	0

	2,4-dimethylphenol 
	77, 107, 122
	122
	*

	guaiacol, 4-methyl
	95, 123, 138
	138
	*

	1,2-benzenediol
	64, 92, 110
	110
	*

	5-hydroxymethyl-2-furaldehyde
	41, 97, 126
	126
	*

	guaiacol, 4-ethyl
	122, 137, 152
	152
	0

	1,2-benzendiol-4-methyl
	78, 123, 124
	124
	*

	guaiacol, 4-vinyl
	107, 135, 150
	150
	0

	2-hydroxymethyl-5-hydroxy-2,3-dihydro-(4H)-pyran-4-one
	87, 97, 144
	144
	*

	guaiacol,4-allyl (Eugenol)
	131, 149, 164
	164
	0

	vanillin
	81, 151, 152
	152
	*

	guaiacol, 4-propenyl ((Z)-Isoeugenol)
	77, 149, 164
	
	-

	guaiacol, 4-propenyl ((E)-Isoeugenol)
	131, 149, 164
	164
	0

	homovanillin (G-CH2-CHO)
	122, 137, 166
	166
	*

	acetovanillone (G-CO-CH3)
	123, 151, 166
	166
	*

	guaiacylacetone (G-CH2-CO-CH3)
	122, 137, 180
	180
	0

	levoglucosan
	57, 60, 73
	60
	*

	dihydroconiferylalcohol (G-CH2-CH2-CH2-OH)
	122, 137, 182
	182
	0

	1,6-anhydro-β-d-glucofuranose
	43, 69, 73
	73
	*

	lignin dimer (E)-4,4’-dihydroxy-3,3’-dimethoxystilbene
	211, 272
	272
	*

	stigmasta-3,5-dien-7-one
	174, 269, 410
	
	-





Table S2. Py-GC-MS of olive stone (OS) at 500 °C. Compound attribution, m/z of relevant ions (most intense in bold); Q: m/z of ion used for quantitation. Molten salt effect: (*) significant effect due to the presence of molten carbonate salts, (0) no effect, (-) compound not quantified.

	Compound
(increasing elution)
	m/z
	Q
	Molten salt effect

	cyclopentadiene
	39, 65, 66
	66
	0

	hydroxyacetaldehyde
	31, 42, 60
	31
	0

	acetic acid
	43, 45, 60
	45
	*

	methylcyclopentadiene
	77, 79, 80
	79
	0

	2-propanone, 1-hydroxy
	31, 43, 74
	 
	-

	3-hydroxypropanal
	43, 73, 74
	 
	-

	toluene
	65, 91, 92
	92
	0

	butanediale
	29, 43, 58
	 
	-

	furaldehyde
	29, 95,96
	96
	0

	2-cyclopenten-1-one
	53, 54, 82
	82
	0

	2-oxopropanoic acid methyl ester
	29, 43, 102
	 
	-

	2-furanmethanol
	41, 81, 98
	98
	0

	(5H)furan-2-one
	39, 55,84
	84
	0

	2-hydroxy-2-cyclopenten-1-one
	42, 55, 98
	98
	*

	2-methyl-2-cyclopenten-1-one
	53, 67, 96
	96
	*

	3-methyl-2-cyclopenten-1-one
	67, 81, 96
	96
	0

	phenol
	65, 66, 94
	94
	0

	2-hydroxymethylene-tetrahydrofuran-3-one
	29, 58, 114
	114
	*

	3-hydroxy-2-methyl-2-cyclopenten-1-one
	55, 69, 112
	112
	0

	2,3-dimethyl-2-cyclopenten-1-one  
	39, 67, 110
	110
	*

	2-methylphenol
	77, 107, 108
	108
	0

	4-methylphenol
	77, 107, 108
	108
	0

	guaiacol (G)
	81, 109, 124
	124
	0

	unknown
	125, 140 
	 
	-

	3-hydroxy-2-methyl-4H-pyran-4-one (maltol)
	71, 97, 126
	126
	*

	2,4-dimethylphenol
	77, 107, 122
	122
	0

	guaiacol, 4-methyl
	95, 123, 138
	138
	0

	1,2-benzenediol
	64, 92, 110
	110
	*

	5-hydroxymethyl-2-furaldehyde
	41, 97, 126
	126
	*

	1,2-diol-3-methoxybenzene
	97, 125, 140
	140
	*

	guaiacol, 4-ethyl
	122, 137, 152
	152
	0

	1,2-benzendiol-4-methyl
	78, 123, 124
	124
	*

	guaiacol, 4-vinyl
	107, 135, 150
	150
	0

	syringol (S)
	111, 139, 154
	154
	0

	guaiacol, 4-propyl
	123, 167, 196
	196
	0

	guaiacol,4-allyl (Eugenol)
	131, 149, 164
	164
	0

	vanillin
	81, 151, 152
	152
	*

	syringol, 4-methyl
	125, 153, 168
	168
	0

	guaiacol, 4-propenyl ((E)-Isoeugenol)
	131, 149, 164
	164
	0

	homovanillin (G-CH2-CHO)
	122, 137, 166
	166
	*

	acetovanillone (G-CO-CH3)
	123, 151, 166
	166
	0

	syringol, 4-ethyl
	137, 167, 182
	182
	0

	guaiacylacetone (G-CH2-CO-CH3)
	122, 137, 180
	180
	0

	levoglucosan
	57, 60, 73
	60
	*

	syringol, 4-vinyl
	137, 165, 180
	180
	0

	syringol, 4-propyl
	123, 167, 196
	196
	*

	dihydroconiferylalcohol (G-CH2-CH2-CH2-OH)
	122, 137, 182
	182
	0

	syringaldehyde (S-CHO)
	167, 181, 182
	182
	*

	syringol, 4-propenyl
	151, 179, 194
	194
	0

	(E)-coniferyl alcohol (G-CH=CH-CH2-OH)
	124, 137, 180
	137
	*

	sinapaldheyde (S-CH=CH-CHO)
	165, 180, 208
	208
	*

	lignin dimer (E)-4,4’-dihydroxy-3,3’-dimethoxystilbene
	211, 272
	272
	*








Table S3. Py-GC-MS of sewage sludge (SS) at 500 °C. Compound attribution, m/z of relevant ions (most intense in bold);  Q: m/z of ion used for quantitation. Molten salt effect: (*) significant effect due to the presence of molten carbonate salts, (0) no effect, (-) compound not quantified.

	Compound
(at increasing elution)
	m/z
	Q
	Salt effect

	acetic acid
	43, 45, 60
	45
	*

	benzene
	51, 77, 78
	78
	0

	N,N-dimethylethanolamine
	42, 58, 89
	58
	0

	pyridine
	39, 52, 79
	79
	0

	pyrrole
	39, 41, 67
	67
	0

	toluene
	65, 91, 92
	92
	*

	acetamide
	43, 44, 59
	59
	0

	furaldehylde
	29, 95,96
	96
	0

	methylpyrrole
	53, 80, 81
	81
	*

	ethylbenzene
	77, 91, 106
	106
	0

	styrene
	51, 78, 104
	104
	0

	5-methyl furaldehyde
	53, 109, 110
	110
	0

	phenol
	65, 66, 94
	94
	0

	2-hydroxymethylene-tetrahydrofuran-3-one
	29, 58, 114
	114
	*

	3-hydroxy-2-methyl-2-cyclopenten-1-one
	55, 69, 112
	112
	0

	2,3-dimethyl-2-cyclopenten-1-one  
	39, 67, 110
	110
	*

	indene
	63, 115, 116
	116
	0

	4-methylphenol
	77, 107, 108
	108
	0

	maltol (3-hydroxy-2-methyl-4H-pyran-4-one)
	43, 71, 126
	126
	*

	benzylnitrile
	90, 116, 117
	117
	0

	2,4-dimethylphenol
	77, 107, 122
	122
	*

	indole
	89, 90, 117
	117
	*

	vinylguaiacol
	107, 135, 150
	150
	0

	methylindole
	77, 130, 131
	131
	0

	Pro-Leu
	86, 70, 154
	154
	0

	Pro-Pro
	70, 194
	194
	0

	cholest-4-ene
	108, 355, 370
	
	-

	cholest-2-ene
	215, 316, 370
	370
	0

	cholesta-3,5-diene
	147, 353, 368
	
	-

	campestene (24-methylcholestene) 
	330, 369, 384
	
	-

	stigmastene (24-ethylcholestene)
	344, 383, 398
	
	-

	coprostanol (5α-cholestan-3β-ol)
	215, 270, 388
	388
	0

	cholestanone
	231, 316, 386
	
	-

	tocopherol
	164, 165, 430
	
	-

	5α-cholestan-3α-ol
	215, 373, 388
	
	-

	thiocholestane (5α-cholestane-3β-thiol)
	249, 389, 404
	249
	0

	cholest-5-en-3-one
	124, 229, 384
	
	-

	stigmastanol
	215, 233, 416
	416
	0

	sitosterol
	303, 396, 414
	
	-

	thiocampestane (24-methyl-5α-cholestane-3β-thiol)
	249, 403, 418
	
	-

	thiostigmastane  (24-ethyl-5α-cholestane-3β-thiol)
	249, 417, 432
	249 
	0
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