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FTIR of all:
The following section displays the FTIR spectra for the different esterification methods.
BKPLE Kn – Varying time at 70 °C

Figure S1. Left: Complete FTIR spectra of BKPLE Kn reaction with varying reaction times at 70 °C. Right: Close-up of the carbonyl region.
BKPLE Kn – Varying molar ratios of AGU:ITA

Figure S2. Left: Complete FTIR spectra of BKPLE Kn reaction with varying equvalience of AGU:ITA. Right: Close-up of the carbonyl region.

BKPLE Gas 

Figure S3. Left: Complete FTIR spectra of BKPLE Gas reaction with varying reaction times and temperatures. Right: Close-up of the carbonyl region.
BKPLE Kn – MCC reference reaction

Figure S4. FTIR of kneading reaction with MCC.


Example of polyelectrolyte isotherm: BKPND


Figure S5. Adsorption isotherm for fibers titrated with poly(BRENE) for assessment of total fiber charge. Adsorbed polymer is plotted against equilibrium polymer concentration.


	Sample
	Sample weight (g)
	Filter 
	Filter + Klason lignin 
	Klason lignin (g)
	K. Lignin content (%)
	Absorbance
	Soluble Lignin Conc. (g/dm3) 
	Soluble Lignin (g)
	Sol. Lignin content (%)
	TOTAL LIGNIN    (%)
	Arabinose
	Galactose
	Glucose
	Xylose
	Mannose
	Arabinose
	Galactose
	Glucose
	Xylose
	Mannose
	TOTAL sugars %
	Total detected

	BKP1
	0,20
	818
	832
	0,0014
	0,70%
	2430
	0,002
	0,0022
	1,1%
	1,80%
	1,2786
	0,4662
	161,4744
	15,569
	12,4833
	0,603
	0,225
	79,036
	8,702
	6,218
	94,79%
	96,59%

	BKP2
	0,20
	726
	732
	0,0006
	0,30%
	2448
	0,002
	0,0022
	1,1%
	1,40%
	1,3247
	0,4835
	168,1702
	16,118
	12,9590
	0,621
	0,232
	81,742
	8,947
	6,411
	97,95%
	99,35%

	BKPLE1
	0,13
	1410
	1412
	0,0002
	0,15%
	2256
	0,002
	0,0021
	1,5%
	1,69%
	1,1917
	0,4535
	165,1041
	13,475
	12,2383
	0,585
	0,228
	84,093
	7,838
	6,344
	99,09%
	100,78%

	BKPLE2
	0,14
	1492
	1495
	0,0003
	0,21%
	2445
	0,002
	0,0022
	1,5%
	1,76%
	1,3884
	0,5247
	189,6902
	15,538
	14,0848
	0,633
	0,245
	89,686
	8,389
	6,777
	105,73%
	107,49%


Carbohydrate analysis
Klason analysis was performed on BKP and BKPLE, as presented in the Table S1.
Ref. Total Charge
5.2284164433697153	26.702269692923895	42.803738317757009	61.622668205681947	90.93205354887597	3.1835696386554688	4.8532890789683156	5.3482325874414371	5.5782416151313781	5.7150022413630888	Equilibrium polymer concentration (mg/l)

Ads polymer (mg/g)
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