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Supplementary Figure S1 UV/vis spectra of (a) soluble and (b) insoluble lignin fractions including as-

received lignin. A Camspec M550 Double Beam Scanning Spectrophotometer was used to acquire 

ultraviolet spectra of lignin solutions. Approximately 0.5 mg of lignin was dissolved in 20 ml of DMSO 

at 20 °C. Approximately 3 ml of the liquid was transferred to a quartz cuvette (6030-UV, Hellma UK 

LTD) with a path length of 1 cm. A reference spectrum was obtained using neat DMSO prior to 

evaluating the sample. The scanning range was from 190-500 nm with a scan interval of 0.5 nm. 

 

 

 

 

 



Supplementary Table S1 Extinction coefficients for as-received (BioChoice ® lignin) and fractionated 

lignin samples at 280 nm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure S2 Differential scanning calorimetry (DSC) traces for the first heating scan of 

as-received lignin: (a) soluble; and (b) insoluble fractions. Diamond DSC (Perkin Elmer, UK) was used 

to determine the glass transition temperature (Tg) of soluble and insoluble lignin fractions. These 

experiments were conducted in a nitrogen atmosphere where the flow rate was maintained at 50 

cm3/minute. The samples were heated from 20-250 °C at 10 K/minute. The samples were cooled to 20 

°C at 10 K/minute and two successive heating/cooling cycles were performed. 

 

 

 

Samples Extinction coefficient 

(l g-1cm-1) 

As-received (BioChoice®) Lignin (ARL) 27.5 

Acetone Soluble Lignin (ASL) 36.1 

Acetone Lignin Insoluble Residue (ALR) 25.5 

Ethanol Soluble Lignin (ESL) 30.8 

Ethanol Lignin Insoluble Residue (ELR) 28.5 



 

 

Supplementary Figure S3 DSC traces for the second heating scan of as-received lignin: (a) soluble; 

and (b) insoluble fractions. 

 

 

 

Supplementary Figure S4 DSC traces for the third heating scan of as-received lignin: (a) soluble; and 

(b) insoluble fractions. 

 



 

Supplementary Figure S5 Molecular weight distribution traces for as-received lignin: (a) soluble; and 

(b) insoluble lignin fractions. The molecular weight distribution was obtained using gel permeation 

chromatography (GPC, Agilent 1260 Infinity II-MDS). This instrument was equipped with refractive 

index detector and UV wavelength of 280 nm). Dimethylformamide (DMF) was used as the mobile 

phase eluent with a flow rate of 1 ml/minute at 50 °C. A 100 µL of dissolved lignin sample, in DMF 

containing 5 mmol of NH4BF4, with a concentration of 1 mg/mL was injected into the column.  

 

 

Supplementary Table S2 Molecular weights and glass transition temperature (Tg) of BioChoice® 

lignin samples. 

Mw refers to weight average molecular weight, Mn refers to number average molecular 
weight and PDI corresponds to polydispersity index (Mw/Mn). The reported Tg in this table for 
lignins is from second heating scan. 

 

 

 

Samples Mw 

(g/mol) 

Mn 

(g/mol) 

PDI 

(Mw/Mn) 

Tg 

(°C) 

As-received lignin (ARL) 7367 3413 2.16 154.7 

Acetone soluble lignin (ASL) 6700 3357 2.00 146.7 

Acetone insoluble lignin residue (ALR) 17665 7499 2.36 181.2 

Ethanol soluble lignin (ESL) 5370 3121 1.72 134.2 

Ethanol insoluble lignin residue (ELR) 16203 5738 2.82 187.3 



 

 

Supplementary Table S3 The viscosity and electrical conductivity of the concentrations of lignin 

solutions (ASL-ESL) used in the electro-spinning experiments to find optimum concentration for 

electro-spinning. 

Experiment 

number 

Total polymer concentration 

(wt%) 

Viscosity 

(Pa.s) 

Electrical conductivity 

(Sm-1) x 10-4 

1 48.2 (2.5 g in 3 ml) 0.17 1.71 

2 50.4 (2.5 g in 2.75 ml) 0.22 1.97 

3 52.8 (2.5 g in 2.5 ml) 0.42 2.46 

4 55.4 (2.5 g in 2.25 ml) 1.13 3.31 

The following experiments were conducted to find an optimum concentration for lignin 
electro-spinning. 

 

 



 

Supplementary Figure S6 SEM micrographs of electro-spun lignin fibres: (a-b) shows solvent rich 

morphology for experiment 1 (Supplementary Supplementary Table S3) with the lowest polymer 

concentration; (c-d) shows  morphology of beaded-fibres emanating from experiment 2; (e-f) shows 

smooth and circular fibre morphology and this corresponds to experiment 3 with a viscosity of 0.42 

Pa.s; and (g-h) shows  morphology of fused fibres from experiment 4. 

 


