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Fig. 2 Influence of different dosages of laccase on the content of

sulfonic groups of SKL at different incubation times
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Table 1 Influence of different dosages of laccase on the molecular

weight distribution of SKL at different incubation time

Dosage of Incubation
M M, M,/M,
laccase(U/g) time (h)

Control 2200 2900 1.30
5 3 2300 2900 1.31
5 12 2300 3100 1.35
5 24 2500 3400 1.42
5 36 2300 3000 1.37
20 3 2300 3100 1.33
20 12 2300 3300 1.36
20 24 2500 3500 1.44
20 36 2200 2900 1.38
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Fig. 3 Chromatograms of CH31 (a) and KL (b)
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Fig. 4  Influence of different dosages of laccase on the

content of methoxyl group of KL at different incubation times
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Fig. 5 Influence of different dosages of laccase on the

content of phenolic group of KL at different incubation times
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Table 2 IR bands assignment of KL and the ratio of the characteristic peak and the reference peak at 1500 cm ~
Wavenumber Assignment Control 20 U/g Lac., 24 h
Asz587/A 1500 OH stretching in phenolic and aliphatic structures 2.615 3.429
Asgss/Alsoo C—H vibrationin —CH5 and —CH, 0.932 1.370
Asgar 7Aoo C—H vibration in methoxyl groups 1.013 0.978
A L4607 A1s00 C—H deformations band of asymmetric methyl and methylene 0.951 0.992
A\397/A 500 Aliphatic C—H stretching in methyl groups and phenolic hydroxyl 0. 809 0. 888
Aj95/A500 G ring plus C—O stretching 0.702 0.771
A6/ Arsoo C—O stretching 0. 690 0.752
A6/ A 500 S ring and C—O stretching 1. 007 0.936
A o407 Avs00 Aromatic C—H in-plane deformation 0. 590 0.658
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B, HUR B e A B a2 00 R P AR
A T Z Db AT % e & B, 1714 em A HYEET B
WA, A3 BTN iy I Ak 3 R R S I Y B R —C —
O 4,7 1224 cm ™' F1 1036 cm ™' 4b fi% W i 14 BE 5.
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Fig. 7 'H-NMR spectra of KL

Table 3  Signal assignment of ' H-NMR spectra of KL

Signal (&) Assignment Control 20 U/g Lac., 24 h
7.2 ~6.8 H,, Hg, Hg in guaiacyl units (G) 1. 80 1.96
6.8 ~6.2 H,, Hg in syringyl units (S) 1.89 1.46
5.7~5.25 H,, Hgin B-5' substructures 0.45 0.52
4.9 ~4.75 H, in B-0-4" structures 0.25 0.23
4.75 ~4.5 Hy in B-0-4" structures 0.39 0.39
4.0~3.5 H in methoxyls 6. 69 5.57
3.1~3.0 H, in BB’ structures 0.38 0.32
2.6~2.3 DMSO 1 1
2.3~2.1 H in aromatic acetates 0.51 0.56
2.1~1.8 H in aliphatic acetates 0.71 0. 66
1.8~0.8 Aliphatic H 2.33 2.32
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Laccase modification
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Fig. 8 Charge density of lignin model compounds
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Table 4 Charge density of lignin model compounds on C, and Cg %
- : - , S 4
Lignin Charge density on C, and Cg E
model 2 c6 8 2
LA -0.185 -0.192 0 1
LB -0.202 -0.212 0500 1000 1500 2000 2500 3000 3500
Time (s)
2.6 ;§ Eﬁ i 1‘K ﬁﬁ & & 1{,' ﬁﬁ& 7k Eﬁ % XTJ- — 1{,’ ﬁ W Fig. 10 Influence of SKL by laccase modification on the
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Influence of SKL by laccase modification on the

particle size of TiO, slurry
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SULFOMETHYLATION REACTIVITY OF ALKALI LIGNIN
WITH LACCASE MODIFICATION

Dong-jie Yang, Hai-feng Zhou, Shao-qu Xie, Xiao-lei Wu, Xue-qing Qiu
(School of Chemistry and Chemical Engineering, State Key Lab of Pulp and Paper Engineering,
South China University of Technology, Guangzhou 510640)

Abstract The alkali lignin was modified by laccase,followed by sulfomethylation. To study the mechanism of
laccase modification on the influence of sulfomethylation reactivity, the control and laccase modified alkali
lignins were characterized by chemical, spectroscopic and chromatographic methods. The molecular weight of
sulfomethylated lignins was measured by gel permeation chromatography ( GPC) ,and the structural changes in
laccase modified lignins were characterized by functional groups measurements, headspace gas chromatography
(GC) ,infrared spectroscopy (IR) and nuclear magnetic resonance (NMR). It is proposed that laccase was
able to promote both polymerization and depolymerisation. The molecular weight (M) changed a little,but the
polydispersity was larger than that of the control. The demethylation by laccase oxidation made the increase of
the content of phenolic group,while the content of syringyl decreased. At the same time,laccase could oxidise
the phenolic end-groups into stabilized radicals that subsequently undergo radical-radical coupling. The charge
density of lignin model compounds was calculated by molecular simulation. It was indicated that why
demethylation benefited the sulfomethylation. According to structural changes in lignin, the mechanism of the
influence laccase modification on the sulfomethylation reactivity was deduced. The sulfomethylation reactivity,
measured by the content of sulfonic groups,was increased by 35% after laccase modification. It was mainly due
to the increase of the content of phenolic groups and the decrease of steric hindrance. In addition, the
dispersion efficiency of sulfomethlated alkali lignin with laccase modification on the TiO, slurry improved
significantly.

Keywords Laccase, Alkali lignin, Sulfomethylation reactivity, Dispersion efficiency



