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1. FTIR Spectra and Band Assignments 

 

1.1. FTIR Band Assignment 

Table S1. Characteristic FTIR lignin bands and their assignments according to 

literature data. 

General lignin 

bands (cm-1) 

Assignment References 

3412-3460 OH stretching  [1] 

3388 hydroxyl groups in phenolic and aliphatic structures [2] 

2842-3000 C-H stretching of the methyl and methylene group [1] 

2689-2880 C-H stretching methyl group of methoxyl [1] 

2928 C-H stretching [2] 

1420-1603 C=C aromatic skeletal stretching [1-3] 

1323-1327 syringyl ring breathing with C-O stretching [1,3,4] 

1270 C-O of guaiacyl ring [1,2] 

1264 syringyl structures [2,4] 

1223 syringyl structures [2] 

1218 syringyl and guaiacyl ring breathing with C-O 

stretching 

[1,3] 

1034-1135 aromatic C-H in plane deformation  [1,3,4] 

1030 C-O deformations of secondary alcohols and aliphatic 

ethers 

[1] 

915 C-H out-of-plane in positions 2, 5 and 6 of guaiacyl 

units 

[1] 

836 aromatic C-H out of plane bending [3] 
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Table S2. Modified FTIR lignin bands after removal of polysaccharides and their assignments 

according to literature data. 

Modifications after 

LCC cleavage (cm-1) 

Assignment References 

1693 - 1728 C=O stretching in carbohydrates [3-5] 

1269 C=O stretching in carbohydrates [3,5] 

1156 C-O stretching in ester groups in carbohydrates [4] 

1036 C-O stretching in ether bond in carbohydrates [2] 

 

 

 

1.2. Alkaline Hydrolysis – Acid Precipitation 

The FTIR spectra of initial HL1 and HL2 lignins, purified lignins and insoluble residues after 

the alkaline hydrolysis - acid precipitation treatment are shown in Figure S1 (a) and (b) 

(supplementary information). A reduction is shown for the 1036 and 1156 cm-1 bands in the 

purified lignin fraction of HL1 compared to initial lignin sample or insoluble residue, which 

has a high carbohydrate content. Regarding the HL2 lignin, the purified lignin fraction shows 

a decrease in the 1036 and 1693 cm-1 bands, which confirmed its lower polysaccharide content 

compared to the initial sample or insoluble residue. 
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Figure S1. FTIR spectra of (a) initial HL1 and (b) HL2 lignins and the corresponding purified 

lignin fractions and insoluble residues after the alkaline hydrolysis - acid precipitation using 

0.1 M NaOH (initial Wlign = 0.03, T = 25 oC). 

 

No significant differences in the FTIR spectra of purified lignins, obtained under different 

NaOH concentrations, temperatures or initial mass fraction of lignin, are observed (Figure S2, 

supplementary information). This could be explained by the high purity of purified lignin 

fractions, which contain in all cases less than 1 % d.m. polysaccharides. 
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Figure S2. (a) FTIR spectra of the initial HL1 lignin and purified lignin fractions using NaOH 

at different concentrations (initial Wlign = 0.03, T = 25 oC). (b) FTIR spectra of the initial HL2 

lignin and purified lignin fractions obtained at different temperatures (0.1 M NaOH, initial 

Wlign = 0.03). 

 

1.3. Acid Hydrolysis  

 
In Figure S3, it is shown that the increase of acid concentration for HL1 lignin leads to a slight 

decrease of the 1036 cm-1 band, which is in concordance with the reduction of polysaccharide 

concentration in the samples. The influence of acid hydrolysis temperature and time in the 

lignin FTIR spectra is observed in Figure S4 for HL1 lignin. The lower the polysaccharide 

concentration in lignin samples, increasing temperature and time, the smaller the 

polysaccharide bands at 1036 and 1156 cm-1. The effect acid hydrolysis temperature for low 

acid concentration experiments (0.2 M H2SO4) is represented in the FTIR spectra of Figure S5 

for HL2 lignin. As mentioned above, the reduction of the carbohydrate content in the samples 

by increasing temperature is observed in the modification of the band at 1036 cm-1. 
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Figure S3. FTIR spectra of the initial HL1 lignin and samples after the acid hydrolysis using 

H2SO4 at different concentrations (T = 30 oC, t = 1 h). 

 

 

 

 

 

Figure S4. FTIR spectra of the initial HL1 lignin and samples after the acid hydrolysis using 2 

M H2SO4 at different temperatures and times. 
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Figure S5. FTIR spectra of the initial HL2 lignin and samples after the acid hydrolysis using 

0.2 M H2SO4 at different temperatures for 1 hour. 

 

2. Polysaccharide Distribution in HL1 and HL2 Lignins 

 

Figure S6. Initial polysaccharide distribution in the HL1 and HL2 lignin samples. 
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