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Abstract

The development of technology and various industries has necessitated the use of new types of coatings. To prepare new
coatings, it is very important to pay attention to environmental issues and reduce emissions and waste. One of the new and
very popular coatings is the flame retardant coating, which, not only reduces financial losses, but also prevents human
disasters. Most of the flame retardants contain halogen, which is not suitable from the environmental point of view.
Therefore, the introduction of flame retardant materials that are biocompatible and stable has attracted the attention of
researchers and various industries. However, biomaterials for the development of flame retardant coatings have attracted the
attention of the world community. In this article, the types of flame-retardant biological retardants are introduced and their
mechanism of action is investigated. Subsequently, tannic acid is introduced as a promising natural source for the
development and production of flame retardant coatings, and the latest published results in this field are reviewed. Finally,
the advantages, disadvantages and limitations of these materials are reviewed, and the challenges ahead for their
development are presented.

Key words: Natural flame retardants, Tannic acid, Combustion, Sustainable
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Figure 2: Chemical structure of tannin and tannic acid (15).
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Figure 3: Schematic synthesis of TA@RGO and TGA and DSC diagram of prepared samples (18).
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Figure 4: Diagram of the thermal behavior of polyphenolic tannin compound (20).
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Table 5: The formulation and performance of various composites with TA as a flame retardant (23).

10 wt% LC-PA/TA 26.9 245 21.1

PLA 5 wi%BA-TA-MEL 27.1 15.3 6.9
PLA 17 wt% TA-3 wt% OMMT - 50 94
BPC 5 wt% chitosan/TA@5%HNT 225 30.4 171
PE 4.0 wt% PHDT@FeCo-LDH 29.7 28.3 52.1
PE APP@TA/adenine/Ni 335 46.3 29.1
PS 20 wt% PER/APP/TGE 35.5 53.8 43.4
Cotton DETA-TA-PA 355 91.2 58.1
Cotton TA-NaOH 35.5 81.8 68.75
Cotton TA/B@PDA 34 49.1 31.9
PAN 2 wt% TA-MoS: 30.2 38.1 29.7
PAN 8BL TFMCB 28.5 68 65.2
PU 5 W% TA@RGO 26 31.0 25.9
PU 5 Wt%TA-B@CNT 34.8 32.8 25.1
Natural Rubber 60 wt% APP/TA@GE 32.1 39.4 37.3
PVC 10 wt% MH@PASN@TAZn 30.3 42.2 1.05
Nylon 6 15 wt%TC/TA 25 52.1 174

Polylactic acid (PLA), Bamboo/PLA composites (BPC), Polyethylene (PE), Polystyrene (PS), Polyurethane (PU), Polyvinyl chloride (PVC),
Flame retardant (FR), Limiting oxygen index (LOI), Peak heat release rate (pHRR), Total heat release rate (THR).
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Figure 5: Schematic illustration of the release of flame retardant monomers in the environment (24).
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