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Scheme A1. Lignin extraction process for LigA1 and LigA1´ samples.



Scheme A2. Lignin extraction process for LigA2 y LigA3 samples.

Scheme A3. Lignin extraction process for LigB, LigC1, LigC2, LigC3 y LigC4 samples.


Scheme A4. Synthesis of lignosulfonates by microwave-assisted sulfonation




Table A1. 
Synthesis process: weights and reagent composition
	For 25 ml of Na2SO3
	For 25 ml of Na2CO3
	For 50 ml of NaHCO3

	Lignin mass (g)
	(g)
	%(m/v)
	Used (ml)
	(g)
	%(m/v)
	Used (ml)
	(g)
	%(m/v)
	Used (ml)

	LigA1
	0.1014
	5.5237
	22.1
	1.5
	1.0062
	4.0
	1.5
	5.0004
	10.0
	7.5

	LigA1´
	0.1007
	5.5099
	22.0
	
	1.0642
	4.3
	
	4.9995
	10.0
	

	LigA2
	0.1085
	5.4823
	21.9
	
	1.0011
	4.0
	
	5.0179
	10.0
	

	LigA3
	0.1055
	
	
	
	
	
	
	
	
	

	LigB
	0.2071
	5.4851
	21.9
	3.0
	1.0080
	4.0
	3.0
	5.0282
	10.1
	15

	
	0.2192
	5.4959
	22.0
	
	1.0923
	4.4
	
	5.0304
	10.1
	

	LigC1
	0.1120
	5.4897
	22.0
	1.5
	1.0027
	4.0
	1.5
	5.0513
	10.1
	7.5

	LigC2
	0.1173
	
	
	
	
	
	
	
	
	

	LigC3
	0.1026
	
	
	
	
	
	
	
	
	

	LigC4
	0.0997
	5.5066
	22.0
	
	1.0072
	4.0
	
	5.0011
	10.0
	



[image: ]
Fig. A1. Comparison of UV-Vis spectra of lignins LigA1 and LigA1’ with commercial Vanisperse A.
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Fig. A2. 1HNMR spectra of some commercial lignosulfonates and those obtained in this work.
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Fig. A3. COSY spectra of commercial lignosulfonates and those obtained in this work.
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Mix 10g of pruning straw + 100 ml of water / 0.1 M oxalic acid + 100 ml of 2-methyltetrahydrofuran (2MeTHF) solvent → in a Berghof reactor → At a temperature of 140ºC.


After 3h → Dissolution (aqueous + organic phase).


Dissolution:
For LigA2 → Vacuum filter → Keep filtrate (organic phase) → Evaporate solvent → Obtain lignin.
For LigA3 → Decanted → Preserve organic phase → Evaporate the solvent → Obtain lignin.



Dissolution → Enzyme hydrolysis → solid residue (lignin) → Wash and freeze-dry


-From cane → Lignins LigB.
	-From pruning → Lignin LigC1.


Pruning biomass.


-Steam explosion at 195ºC → Delignify → LigC2.
-Steam explosion at 220ºC → Delignify → LigC4.
-Delignify → LigC3.


Cane biomass and pruning biomass → Steam explosion (190ºC and 195ºC respectively). 



Mix lignin + Na2SO3 at 22% m / v + Na2CO3 at 4% m / v in a PVC reactor.


Reactor → Apply 10 irradiation cycles of 6 seconds at 550W (10 seconds rest between cycles), in a microwave → Dissolution with suspended particles.


Dissolution → Add 6-10 drops of concentrated H2SO4 and 10% NaHCO3 → neutral-basic pH.


Centrifuge → store supernatant liquid.


Supernatant liquid + concentrated H2SO4 → Precipitate (Lignosulfonate).


Separate by centrifugation → dry at 50ºC.



Dissolve 0.5g of pruning straw in 9.5g of ionic liquid (1-ethyl-3-methylimidazolium acetate) in a reactor equipped with stirring and at atmospheric pressure) → At a temperature of 105ºC.


After 3.5h → Add acetone:water mixture 1:1 → Cellulose and Hemicellulose precipitates → Filter and store supernatant liquid.


Supernatant liquid → Acetone evaporates → Lignin precipitates → Vacuum filtration with nylon membrane → Obtaining lignin.


Washing the lignin with distilled water.
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