Electronic Supplementary material

Catalytic effect of K and Na with different anions on lignocellulosic biomass pyrolysis
Haiping Yang, Zhiqiang Chen, Yi Zhang, Biao Liu, Yang Yang, Ziyue Tang (), Yingquan Chen, Hanping Chen
State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology, Wuhan 430074, China
E-mail: tangziyue_hk@163.com







Figure A1 GCMS spectrum of liquid products from the disconnected pyrolysis of cellulose and alkali metal carbonate. 









Table A1 Component of liquid products from for cellulose pyrolysis under variable alkali metal salts
	Species
	Blank
	KCl
	K2SO4
	K2CO3
	NaCl
	NaSO4
	Na2CO3

	Linear aliphatic compound

	Acetic acid
	1.2
	2.2
	1.7
	-
	3.3
	1.9
	-

	2-Propanone, 1-hydroxy-
	0.9
	1.9
	2.9
	14.6
	3.9
	2.4
	12.0

	Acetoin
	-
	-
	-
	3.2
	-
	-
	3.5

	1-Hydroxy-2-butanone
	0.3
	0.6
	0.9
	1.7
	1.0
	0.7
	2.0

	Butanoic acid, 4-hydroxy-
	-
	-
	-
	5.1
	-
	-
	3.5

	Furan compound

	Furfural
	4.1
	5.9
	5.5
	-
	6.5
	4.7
	-

	2-Furanmethanol
	-
	-
	0.9
	5.1
	2.3
	-
	5.5

	2-Furancarboxaldehyde, 5-methyl-
	1.1
	2.6
	2.0
	1.3
	3.2
	1.8
	1.5

	5-Hydroxymethylfurfural
	1.6
	4.5
	2.2
	-
	5.3
	2.5
	-

	Cyclopentanone compound

	Cyclopentanone
	-
	-
	-
	2.7
	-
	-
	3.7

	2-Cyclopenten-1-one
	-
	-
	-
	8.2
	-
	-
	8.3

	Cyclopentanone, 2-methyl-
	-
	-
	-
	2.1
	-
	-
	2.3

	Cyclopentanone, 3-methyl-
	-
	-
	-
	1.3
	-
	-
	1.5

	2-Cyclopenten-1-one, 2-methyl-
	-
	1.2
	0.9
	5.7
	0.9
	0.6
	6.9

	1,2-Cyclopentanedione
	1.7
	2.5
	1.3
	-
	2.2
	1.4
	-

	2-Cyclopenten-1-one, 3-methyl-
	0.4
	0.5
	0.8
	4.5
	0.6
	0.5
	5.1

	2-Cyclopenten-1-one, 3,4-dimethyl-
	-
	-
	0.6
	1.8
	-
	-
	2.1

	2-Cyclopenten-1-one, 2,3-dimethyl-
	-
	-
	-
	2.2
	-
	-
	2.6

	1,2-Cyclopentanedione, 3-methyl-
	1.1
	1.9
	3.2
	4.1
	3.0
	2.3
	4.4

	2-Cyclopenten-1-one, 2,3-dimethyl-
	-
	-
	0.3
	3.4
	-
	-
	4.5

	2-Cyclopenten-1-one,
2-hydroxy-3,4-dimethyl-
	-
	-
	1.1
	5.5
	-
	-
	6.3

	2-Cyclopenten-1-one, 3,4,4-trimethyl-
	-
	-
	-
	1.5
	-
	-
	2.0

	2-Cyclopenten-1-one, 3-ethyl-
	-
	-
	-
	1.8
	-
	-
	-

	2-Cyclopenten-1-one, 
3-ethyl-2-hydroxy-
	-
	-
	0.4
	2.8
	0.4
	-
	2.4

	Phenyl compound

	Phenol
	-
	-
	-
	1.4
	0.9
	0.7
	1.0

	p-Cresol
	-
	-
	-
	2.7
	-
	-
	4.4

	1,2-Benzenediol, 3-methoxy-  
	-
	-
	-
	1.8
	-
	-
	1.8

	Phenol, 3,5-dimethyl-
	-
	-
	-
	2.7
	-
	-
	-

	Androsugar and pyrone

	2H-Pyran-2-one, 
4-methoxy-6-methyl 
	-
	-
	-
	2.3
	-
	-
	2.2

	4H-Pyran-4-one, 
3,5-dihydroxy-2-methyl-
	3.4
	3.5
	-
	-
	-
	-
	-

	1,4:3,6-Dianhydro-α-D-glucopyranose
	4.9
	2.4
	3.0
	-
	1.8
	2.8
	-

	1,6-Anhydro-β-D-glucopyranose 
	59.2
	53.2
	57.7
	-
	48.6
	60.9
	-

	1,6-Anhydro-α-D-galactofuranose
	6.8
	2.6
	5.3
	-
	1.3
	4.4
	-




Table A2 Component of liquid products from for bamboo pyrolysis under variable alkali metal salts
	Species
	Blank
	KCl
	K2SO4
	K2CO3
	NaCl
	NaSO4
	Na2CO3

	Linear aliphatic compound

	2,3-Butanedione
	1.5
	1.1
	1.2
	-
	0.9
	0.9
	0.3

	2-Butanone
	1.0
	0.8
	0.6
	1.2
	0.4
	0.5
	0.8

	Acetic acid
	18.6
	16.7
	17.9
	-
	18.5
	17.7
	-

	2-Propanone, 1-hydroxy-
	4.1
	3.9
	3.5
	1.7
	3.9
	3.5
	2.1

	1-Hydroxy-2-butanone
	2.4
	2.3
	2.2
	1.1
	2.1
	1.9
	1.3

	Succindialdehyde
	1.0
	1.1
	1.1
	-
	1.1
	1.0
	-

	1,2-Ethanediol, diacetate
	1.0
	0.9
	1.0
	-
	1.0
	0.9
	-

	Furan compound

	Furfural
	5.9
	5.4
	5.3
	4.2
	4.9
	4.9
	5.5

	2-Furanmethanol
	2.7
	2.8
	2.6
	1.3
	2.6
	2.5
	1.0

	Cyclopentanone compound

	Cyclopentanone
	-
	-
	-
	1.2
	-
	-
	1.2

	2-Cyclopenten-1-one, 2-methyl-
	1.2
	1.2
	1.0
	2.8
	0.9
	0.9
	3.2

	1,2-Cyclopentanedione
	1.6
	1.7
	2.0
	-
	1.8
	1.5
	-

	2-Cyclopenten-1-one, 3-methyl-
	0.9
	0.9
	0.5
	2.6
	0.6
	0.7
	2.8

	1,2-Cyclopentanedione, 3-methyl-
	3.1
	3.3
	2.7
	2.0
	2.8
	2.9
	-

	Phenyl compound

	Phenol
	2.8
	2.9
	2.2
	6.5
	2.5
	2.4
	6.9

	Phenol, 2-methyl-
	1.8
	2.0
	1.2
	5.1
	1.6
	1.7
	4.9

	p-Cresol
	2.8
	2.8
	2.3
	6.4
	2.5
	2.6
	6.4

	Phenol, 2-methoxy-
	1.9
	2.5
	1.7
	5.0
	1.8
	1.6
	4.5

	Phenol, 2,3-dimethyl-
	-
	-
	-
	2.6
	0.4
	0.5
	2.3

	Phenol, 2,4-dimethyl-
	-
	-
	-
	2.7
	-
	-
	1.9

	Phenol, 2,5-dimethyl-
	-
	-
	-
	2.1
	-
	-
	1.4

	Phenol, 4-ethyl-
	3.4
	2.8
	2.7
	11.7
	-
	3.5
	11.4

	Phenol, 3,5-dimethyl-
	-
	-
	-
	2.4
	-
	-
	2.1

	Creosol
	1.3
	1.6
	1.2
	1.3
	1.1
	1.2
	1.0

	Phenol, 3,4-dimethyl-
	-
	-
	-
	1.5
	-
	-
	1.3

	Catechol
	2.5
	2.4
	3.2
	-
	3.5
	3.6
	-

	4-Vinylphenol
	9.7
	10.5
	9.3
	4.2
	9.7
	9.3
	8.6

	Benzene, 1-ethyl-4-methoxy-
	-
	-
	-
	4.0
	-
	-
	2.6

	Phenol, 3-ethyl-5-methyl-
	-
	-
	-
	2.9
	-
	-
	2.8

	1,2-Benzenediol, 3-methoxy-
	1.9
	2.9
	4.2
	-
	4.2
	4.3
	-

	Phenol, 2,3,5-trimethyl-
	-
	-
	-
	1.6
	-
	-
	1.2

	Phenol, 4-ethyl-2-methoxy-
	1.3
	1.6
	1.8
	3.6
	1.8
	1.5
	3.0

	1,2-Benzenediol, 4-methyl-
	1.6
	-
	1.6
	-
	1.8
	2.1
	-

	2-Methoxy-4-vinylphenol
	2.4
	3.0
	2.3
	-
	2.3
	2.0
	1.8

	Phenol, 2,6-dimethoxy-
	3.9
	5.2
	3.7
	6.7
	3.9
	1.4
	6.7

	Phenol, 3,4-dimethoxy-
	1.5
	1.3
	1.5
	-
	1.5
	1.6
	-

	3,5-Dimethoxy-4-hydroxytoluene
	1.5
	1.9
	1.6
	1.9
	1.5
	1.3
	0.8

	trans-Isoeugenol
	1.4
	1.6
	1.3
	1.5
	1.3
	1.2
	1.7

	4-Ethylbiphenyl
	1.1
	1.5
	1.9
	3.1
	1.2
	3.4
	2.4

	(E)-2,6-Dimethoxy-4-
(prop-1-en-1-yl)phenol
	1.7
	2.3
	1.7
	1.2
	1.6
	1.4
	1.2

	Androsugar

	1,6-Anhydro-β-D-glucopyranose
	4.8
	2.8
	5.0
	-
	4.9
	4.6
	-
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