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Despite the wide availability of cellulose and its considerable attributes, its derivative
quaternized ethoxylated hydroxyethyl cellulose (CELgh) has hardly been used in film
productionln this study, hydrophilic and transparent films were produced from CELqh
aqueous solutions, different concentrations of CELqh were considered, as well as the use of
glycerol as a plasticizer. Zinc oxide nanoparticles (ZnO NPs, 19.7 = 1.4 nm) were
synthesized and incorporated into films to confer them antimicrobial properties. To
decrease hydrophilicity and evaluate changes in other properties, the hydroxyl groups of
this macromolecule were utilized as polyols in the synthesis of bio-based polyurethanes,
resulting in concomitant film formation (PUCELqgh). Castor oil, which primarily comprises
ricinoleic acid triglyceride, was used to disperse the reagents and as an additional source of
hydroxyl groups. ZnO NPs and glycerol were also included in these films. The iCELgh
exhibited thermal stability up to approximately 200 °C. The electrical conductivity of the
films containing glycerol and ZnO decreased compared to the control (CELgh), indicating
that the additives interfered with the transport of electrical charges. Typically, a CELqh-
type film exhibits tensile strength, Young's modulus, and elongation at break of
approximately 13 MPa, 23 MPa, and 47%, respectively. The PUCELqgh-type films
demonstrate hydrophobicity and thermal stability up to around 300 °C, with tensile
strength, Young's modulus, and elongation at break of approximately 3 MPa, 5 MPa, and
75%, respectively. The tensile properties of both types of films varied to higher or lower
values depending on the additive present. The ongoing study aims to develop films with
potential applications in sensors, antiviral food packaging, and dressings, among other
areas.

Acknowledgements

Coordination for the Improvement of Higher Level or Education Personnel, Brazil, Finance
Code 001 (fellowship to T.G.) National Council for Scientific and Technological
Development, Brazil (Process 309.692/2017-2, and Process 403.494/2021-4)

References
CASSALES, A.; RAMOS, L. A.; FROLLINI, E. Synthesis of bio-based polyurethanes from
Kraft lignin and castor oil with simultaneous film formation. International Journal of



Biological Macromolecules, v. 145, p. 28-41, 2020.

DE OLIVEIRA, F. et al. Phenolic and lignosulfonate-based matrices reinforced with
untreated and lignosulfonate-treated sisal fibers. Industrial Crops and Products, v. 96, p.
30-41, fev. 2017

PORTO, D. S. et al. Cellulose as a polyol in the synthesis of bio-based polyurethanes with
simultaneous film formation. Cellulose, v. 29, n. 11, p. 6301-6322, 11 jul. 2022.



