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Fig.2 SEM and AFM stereoscopic images of the pure CNF film and composite films with different lignin mass fractions
(a, ): CNF film; (b, g): CNF-L2%; (c, h): CNF-L5%; (d, i): CNF-L7%; (e, j): CNF-L10%



Tab.1 Mechanical properties of the pure CNF and composite films with different lignin mass fractions

Film abbreviation Thickness/jum Density/(g: cm™) Tensile strength/MPa Elastic modulus/GPa
CNF 63 1.26 140.0 + 1.7 6.04 +£0.07
CNF-L2% 81 1.00 1353 +£3.8 6.33+0.13
CNF-L5% 78 1.17 1174+1.4 7.11 £0.08
CNF-L7% 74 1.07 959+ 1.4 6.91+0.12
CNF-L10% 75 1.07 67.6+2.5 6.54 +£0.25
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Fig.3 (a) UV-vis light transmittance spectra of composite films with different lignin mass fractions; (b) effect of lignin
content on the UVA and UVB blocking rate of composite films; (¢) UVA and UVB blocking rates of CNF-L7%

film during four cycles
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Fig.5 TG (a) and DTG (b) curves of the pure CNF and composite films with different lignin mass fractions
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Preparation and Property of Nanocellulose/Lignin Anti-Ultraviolet Film

Wenhao Su', Xuan Shu', Maolin Dong', Dan Luo', Xiuyu Liu’, Hongqi Dai', Huiyang Bian"*
(1.College of Light Industry and Food Engineering, Nanjing Forestry University, Nanjing 210037, China;
2.Key Laboratory of Chemistry and Engineering of Forest Products, State Ethnic Affairs Commission,
Guangxi Key Laboratory of Chemistry and Engineering of Forests Products, Guangxi University for Nationalities,
Nanning 530006, China)

ABSTRACT: Lignin was isolated from poplar sawdust through maleic acid pretreatment, then mechanically mixed
with nannocellulose according to different contents to prepare nanocellulose/lignin composite film by filtration and
drying process. The microstructure, mechanical property, optical property and thermal stability of the materials were
tested by scanning electron microscope, universal tensile testing machine, ultraviolet spectrophotometer,
spectrodensitometer and thermogravimetric analyzer. The results show that the surface of the pure CNF film is
smooth and dense, while the addition of lignin makes film rough with the increasing root mean square (RMS)
roughness value from 19.8 nm to 62.7 nm. With the increase of lignin content, the tensile strength of the composite
films is decreased from 140 MPa to 67.6 MPa. When the lignin mass fraction is 5%, the Elastic modulus is up to
7.11 GPa. In the meantime, lignin endows the composite films with excellent ultraviolet shielding properties with the
UVA and UVB blocking rate of 99.23% and 100%, respectively. In addition, the incorporation of lignin improves the
thermal stability of the composite films, and the maximal mass loss temperature is 313 ‘C. The nanocellulose/lignin
composite films show high application potential in the fields of food packaging, UV protection, and agricultural
mulching film.

Keywords: nanocellulose; lignin; composite material; film; ultraviolet shielding



