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Received: 20-02-2022 Surface-engineered coatings for the fire protection of cotton are being increasingly

used thanks to the ease of application of the coatings and their effectiveness in

Accepted: 12-06-2022 preventing flame propagation and improving resistance to irradiative heat flux
Available online:20-06-2022 exposure. Two main approaches have been extensively investigated in this context,
Print ISSN: 2251-7278 namely sol-gel derived coatings and layer-by-layer assemblies. On the other hand,
Online ISSN: 2383-2223 these approaches can provide treated fabrics with outstanding flame-retardant

features. Notwithstanding, according to the composition of the sol-gel recipes and the
type of deposited layers in layer-by-layer assemblies, it is possible to design
DOR: 20.1001.1.22517278.1401.12.1.6.1 multifunctional (for example, hydrophobic, oil repellent, self-clean, anti-bacterial,
electrically conductive, etc.) treatments. Therefore, this review discusses recent

Keywords: advances concerning both sol-gel and layer-by-layer strategies, highlighting current
Flame Retardancy limitations, open challenges, and possible advances. In addition, an attempt has been
Cotton made to give a brief overview of the works done in this field.
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Figure 1: A self-sustaining combustion cycle (i.e., Emman’s fire triangle) for flammable materials [5].
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Figure 2: Schematic representation of sol-gel reactions taking place in acidic conditions (M = (semi) metal) [5].
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'3-Aminopropyl Trimethoxysilane
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Figure 5: Images of the different treated and original fabric residues after flame tests with surface ignition (1st and 2 nd column) and edge ignition
(3rd and 4th column) according to EN ISO 15025. The sol-gel coating was based on TRIAMO (1) and phenylphosphonic acid (2) of highest
concentration (1 mol/l) [27].
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Figure 6: Scheme of the layer-by-layer (LbL) dipping process (first two depositions) carried out on a cotton fabric, using two
polyelectrolytes/suspensions that are oppositely electrically charged [5].
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