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Determination of Key Process Parameters and Advantages of Bacterial

Cellulose-Based Facial Masks

Yang Yixuan, Li Xinrong, Wang Yanan, Xie Yanyan, Zhong Cheng
(Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: Bacterial cellulose (BC) membranes were produced by fermentation of Komagataeibacter xylinus. The study
investigated the optimal initial thickness and moisture content of BC membranes as a base material for face masks, and
compared their properties with those of commercial mask substrates. In addition, the effects of membrane position and different
dehydration methods on their performance were investigated. The results showed that BC membranes with an initial thickness
of 2 mm and a moisture content of 20% had a liquid carrying capacity more than twice that of silk and non-woven fabric. The
water retention rate was 63%, the water vapor transmission performance was 1215 g/(m? d), the peel force at 90°was 2.33
N/m, the air permeability was 1231 cm®/(m? d 0.1 MPa), and the bending stiffness was 0.66 mN €¢m. BC membranes from
different positions all met the requirements for face mask base materials, indicating their suitability for use as qualified mask
substrates. Among the dehydration methods, the performance of BC membranes followed the order: vacuum dehydration >
hot air dehydration >extrusion dehydration. However, extrusiondehydration is more efficient and energy-saving, making it
more suitable for large-scale production.
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Fig. 1 Liquid carrying capacity of BC membranes withthicknesses of 2 mm, 3 mm, and 4 mm under different initial water

contents
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Fig.2 Water retention rates of BC membranes with thicknesses of 2 mm, 3 mm and 4 mm under different initial water contents
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Fig.3 Moisturizing performance of BC membranes with different thicknesses (2 mm, 3 mm, 4 mm) at various water contents
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Fig. 4 Water vapor permeability, conformability,

transparencyandstructural characterization of BC

membranes
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Fig. 5 Structural and Property Comparison of BC Membranes, Silk, and Non-woven Fabrics
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Fig. 6Water vapor transmission rate, peel strength and
transparency of silks and non-woven fabrics and BC

membranes
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Fig.7 Comparison of thestructure and properties of the upper, middle, and lower layers of vertically cut BC membranes
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Fig.8Water vapor permeability, conformability and
transparency of different layers of BC membranes after
longitudinal cutting.
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Fig.9 Comparison of the structure and properties of BC membranes after extrusion, hot - air drying, and vacuum dehydration
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Fig.10 Properties of BC membranes after extrusion, hot - air
drying, and vacuum dehydration: water vapor transmission
rate, peel strength andtransparency
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