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Fig. 1
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IR spectra of AL and ACAL
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Fig. 3  Structural schematic diagram of the lignin acetylation reaction
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Fig. 4 Scattering light intensity as a function of the water
content (vol% ) in the THF/H, O dispersion media

The initial concentration of ACAL in THF was 0.5 mg/mL.
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Fig. 5 Hydrodynamic diameters (D, ) and the polydispersity
index of the spherical micelles as a function of the water
dropping speed (pL/s)

The initial polymer concentration in THF was 1.0 g/L.
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Fig. 6 Hydrodynamic diameters (D, ) and the polydispersity
index of the micelles as a function of the initial concentration of
ACAL in THF

The H,O/THF ratio (V/V) was 4:1.
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Fig. 7 Typical TEM images of the spherical micelles prepared with different initial concentrations and water dropping speeds: (a) 1 g/L
and 40 pL/s, (b) 1 g/L and 1 pL/s, (¢) 2 g/L and 1 pL/s, (d) 5 g/L and 1 wL/s
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Fig. 8 Typical SEM (a) and AFM (b) image of the spherical micelles obtained by vertical deposit method
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The Acetylation of Alkali Lignin and Its Use for Spherical Micelles Preparation

Xue-qing Qiu'"?, Hao Li"*?, Yong-hong Deng" *" | Yong Qian"'*, Cong-hua Yi'"’
("' School of Chemistry and Chemical Engineering , * State Key Laboratory of Pulp and Paper Engineering
South China University of Technology, Guangzhou 510640 )

Abstract Acetylized modification with acetyl chloride was carried out on alkali lignin ( AL) which comes
from pulping and papermaking industry ,to obtain the acetylated alkali lignin ( ACAL). The structural changes
between AL and ACAL were characterized by infrared spectroscopy (IR) and nuclear magnetic resonance
(NMR) ,and the results showed that the hydroxy groups in AL were displaced by the acetyl groups in ACAL.
ACAL can form spherical micelles which are in the nonoscale by self-assembly in the mixed solvent of
tetrahydrofuran ( THF ) and water. Static light scattering was used to monitor the forming process of the
micelles and to measure the critical water content. The diameter and the polydispersity of the micelles were
affected by the initial concentration of ACAL in THF and the dropping speed of water was studied , and were
measured by the dynamic light scattering. The scanning electron microscope ( SEM ) and the atomic force
microscope (AFM) were also used to characterize the feature of the micelles. Results show that the acetylized
modification is a good method for perparing lignin-based spherical micelles with regular structure, and the
structure also has a good rigidity and stability in the drying condition. The diameter and the polydispersity of
the micelles can be controlled by the solution initial concentration and the water added speed. According to the
analaysis, the 77-7 interaction between the aromatic nucleus in ACAL is stronger than in AL and the stronger
7r-77 interaction is considered to play an important role in the formation of the micelles.
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