Electronic Supplementary Material (ESI) for Green Chemistry.
This journal is © The Royal Society of Chemistry 2021

Supplementary data to the article:

STRUCTURAL AND MOLECULAR-WEIGHT- DEPENDENCY IN THE
FORMATION OF LIGNIN NANOPARTICLES FROM FRACTIONATED SOFT-
AND HARDWOOD LIGNINS

Ievgen V. Pylypchuk!®, Anastasia Riazanova, Mikael E. Lindstrom!?, Olena Sevastyanova'~2*
Division of Wood Chemistry and Pulp Technology, Department of Fiber and Polymer
Technology, School of Chemistry, Biotechnology and Health, KTH Royal Institute of
Technology, Teknikringen 56-58, 100 44 Stockholm, Sweden;
2Wallenberg Wood Science Center, Department of Fiber and Polymer Technology,
School of Chemistry, Biotechnology and Health, KTH Royal Institute of Technology,
Teknikringen 56-58, 100 44 Stockholm, Sweden.

*Corresponding authors e-mail: ievgenpy@kth.se, Tel: +46 764 090 812;

olena@kth.se, Tel: +46 767 762 735
KEYWORDS: lignin nanoparticles, lignin fractionation, lignin self-assembly,

eucalyptus lignin, spruce lignin.

8 pages
4 tables

7 figures


mailto:ievgenpy@kth.se
mailto:olena@kth.se

Table S1. The nanoparticle labeling.

Lignin fraction

Initial lignin concentration,

Nanoparticles labeling

mg/ml
EL1 0.1;1;2;4;6 NPs from EL1 fraction
EL2 0.1;1;2;4;6 NPs from EL2 fraction
EL3 0.1;1;2;4;6 NPs from EL3 fraction
EL4 0.1;1;2;4;6 NPs from EL4 fraction




Eucalyptus lignin fractions properties

Abbreviation EL1 EL2 EL3 EL4 ELS
Solvent ysed for the EtOAc EtOH MeOH Y- DMSO
fractionation
Mn (g/mol) * 650 870 1220 1570 1780
Mw (g/mol) * 950 1390 2170 3150 8570
PDI 1.5 1.6 1.8 2.0 4.8
Carbohydrates (%) 2.4 3.2 3.5 2.3 11.7
Aliphatic -OH 0.7 1.5 18 18 73
(mmol/g)
% Carboxyl -OH 0.3 0.4 03 0.2 0.2
2 (mmol/g)
=
o 5
5 Total phenolic 5.0 4.5
Té _OH (mmol/g) 3.9 3.6 2.7
o
‘é S/G ratio 2.8 2.2 2.2 1.9 1.6
=
= B-O-4 content 0.7 7.7 13.3
per 100 of C9 14.1 N/A
lignin units

Table. S2. Eucalyptus lignin fractions properties.
* The molecular weight was determined using the SEC method (size exclusion
chromatography)

** The functional groups of lignin structure were obtained by analytical pyrolysis (Py-

GC/MS/FID) and 3'P NMR analysis.




Table. S3. Spruce lignin fractions properties.

Spruce lignin fractions properties

Abbreviation SL1 SL2 SL3 SL4 SLS5
Solvent }1sed for the EtOAc EtOH MeOH A DMSO
fractionation
Mn (g/mol) * 740 1190 1530 2970 3210
Mw (g/mol) * 1200 2280 3080 6360 20920
PDI 1.6 1.9 2.0 2.1 6.2
Carbohydrates (%) 4.8 4.3 4.9 3.9 15.4
Aliphatic -OH 0.9 1.9 2.0 20 27
(mmol/g)
% Carboxyll/-OH 0.7 0.5 0.3 0.3 0.2
: (mmol/g)
o 2
ED Total phenolic 5.0 4.6 4.2 41 31
5 -OH (mmol/g)
o
t';, S/G ratio N/A N/A N/A N/A N/A
=3
= B-O-4 content 2 8.4 10.4
per 100 of C9 9.4 N/A
lignin units

* The molecular weight was determined using SEC method (size exclusion chromatography)
** The functional groups of lignin structure were obtained by analytical pyrolysis (Py-

GC/MS/FID) and *'P NMR analysis.
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Fig. S2. SEM micrographs of spruce LNPs derived from corresponding lignin fractions.



Spruce LNPs

Fig. S4. Zeta-potential for eucalyptus (a) and spruce (b) LNPs.
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Fig. S5. TEM micrographs of LNPs.

Fig. S6. Carboxylic groups content in corresponding lignin fractions vs LNPs size.
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Table S4. The number of S and G units for each lignin fraction.

Fraction S-units, % G-units, % Fraction G-units, %
EL1 69.1 24.9 SL1 84.6
EL2 63.9 28.7 SL2 84.6
EL3 64.1 28.7 SL3 82.2
EL4 60.6 31.7 SL4 82.7
EL5 57.1 35.7 SL5 85.3
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Fig. 7. Number of S and G units for each lignin fraction.
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