Characterization of Lignin Derived from Water-only and Dilute Acid Flowthrough Pretreatment of Poplar Wood at Elevated Temperatures
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Addition file
Table S1 Major GC/MS detected aromatic compounds in hydrolysates

	Major lignin derivatives
	Relative abundance
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	MW
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++
	 
++
	 
+++
	 
+++
	

	 
340



a: 0.05%(w/w) H2SO4, 62.5mL/min; b: Water-only, 25mL/min; c: 0.05%(w/w) H2SO4, 25mL/min; d: pretreatment severity factor. +     0－10%; ++      10%－20%; +++     20%－50%; -      not available.




Table S2 Assignments of main lignin 1H- 13C cross-peaks in the HSQC Spectra of the RISLs [1-6]

	Lignin linkages and monolignols
	Chemical shift

	-OCH3
	55.47(C) 3.70(H)

	A: β-O-4
	71.70(S-Cα) 4.84(S-Hα) 59.50-59.70(Cγ) 3.40-3.63(Hγ) 85.90(S- Cβ) 4.09(S-Hβ) 83.49(G/H-Cβ) 4.28(G/H-Hβ)

	B: resinol
	84.85(Cα) 4.62(Hα) 53.30(Cβ) 3.05(Hβ) 70.85(Cγ) 4.14/3.78(Hγ) 

	C: phenylcoumaran
	86.79(Cα) 5.41(Hα) 53.3(Cβ) 3.46(Hβ) 62.52(Cγ) 3.68(Hγ)

	D: spirodienone
	59.67(Cβ) 3.19(Hβ)

	G: guaiacyl
	111.02(C2) 6.95(H2) 115.05(G5) 6.74(H5) 119.01(G6) 6.78(H6)

	G’: oxidized (Cα=O) guaiacyl
	111.56(C2) 7.50(H2) 123.55(C6) 7.54(H6)

	S: syringyl
	103.95(C2/6) 6.67(H2/6)

	S’: oxidized (Cα=O) syringyl
	106.52(C2/6) 7.29(H2/6)

	E: p-hydroxybenzoate
	131.33(C2/6) 7.62(H2/6)

	F: cinnamyl alcohol
	128.39(Cβ) 6.20(Hβ) 128.59(Cα) 6.42(Hα)

	K: cinnamaldehyde
	126.23(Cβ) 6.74(Hβ)


a Note: G, S, H-C or G, S-H refers to C and H in the lignin sub-units, guaiacyl, syringyl and p-hydroxyphenyl.
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Figure S1 Gel permeation chromatography (GPC) analysis of flowthrough lignin samples; Red: lignin obtained under 240, residence time of 10mins, 0.05% sulfuric acid  and flow rate of 25ml/min (LogR0 ~5.0); Blue: lignin obtained under 270, residence time of 10mins, water-only and flow rate of 25ml/min (LogR0 ~6.0)




Figure S2 Assigned interunit linkages of lignin, including different side-chain linkages, and aromatic units: (A) β-O-4 aryl ether linkages; (B) resinol substructures (β-β′, α-O-γ′, and γ-O-α′ linkages); (C) phenylcoumarane substructures (β-5′and α-O-4′ linkages); (D) spirodienone substructures (β-1′ and α-O-α′ linkages); (G) guaiacyl units; (G′) oxidized guaiacyl units with an Cα-ketone; (S) syringyl units; (S′) oxidized syringyl units with a Cα ketone;  (E) p-hydroxybenzoate substructures; (F) alcohol end groups; (K) cinnamaldehyde end groups. 
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A: ß Aryl ether (ß-O-4')
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B: resinol (ß-ß')
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C: phenylcoumaran (ß-5')
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D: Spirodienone
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G: guaiacyl units
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G’: oxidized (Ca=O) guaiacyl units
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S: syringyl units
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S’: oxidized (Ca=O) syringyl units
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F: cinnamyl alcohol end groups
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