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Research on hydrophobic and liquid hazardous chemical-resistant coatings

for outer fabric of fireman’ s protective clothing for firefighting
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Abstract; It is of great significance to construct a hydrophobic and liquid hazardous chemical-
resistant coating on the surface of the outer fabric of fireman’ s protective clothing for firefighting to
cope with complex fire environments. Using polytetrafluoroethylene (PTFE) particles of varied sizes
as functional materials,combined with polydimethylsiloxane (PDMS) as a binder, hydrophobic and
liquid hazardous chemical-resistant coatings were constructed on the outer fabric surface through an

impregnation-spraying dual-modification process. The surface morphology, wettability, hazardous
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chemicals resistance, air and moisture permeability, and durability of the fabrics were tested and
characterized. It was observed that an irregular relief-like rough structure was formed on the fiber
surfaces after coating treatment. The water contact angle of the coated fabric was 154. 18°, while the
acid contact angle and the alkali contact angle were 91. 8° and 138. 0° respectively. After immersion
in liquid hazardous chemicals such as H,SO, solution ( with a mass fraction of 30% ), NaOH
solution (with a mass fraction of 30% ) , methanol and ethyl acetate, the mass loss rate of the fabrics
was less than 5%. The air permeability and moisture permeability of the coated fabric were
345.12 mm/s and 6 557.33 g/(m”-d) respectively. After multiple wearings and washings, the
hydrophobic property of the coated fabric only slightly decreased. After being burned in the outer
flame of an alcohol lamp for 20 min, the water contact angle of the coated fabric still reached
108. 00°, and there were no obvious holes or cracks on its surface. These findings confirmed that the
prepared coated fabric exhibits excellent hydrophobicity, resistance to liquid hazardous chemicals,
air and moisture permeability, and durability.

Keywords: fireman’ s protective clothing for firefichting; outer fabric; coating; hydrophobicity;

resistance to liquid hazardous chemical ; air permeability ; moisture permeability; durability
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Fig. 1 SEM pictures of the samples
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in different liquid hazardous chemicals
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Fig.5 Air permeability of the samples
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Fig. 6 Moisture permeability of the samples
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Fig.7 Surface damage condition of the samples after
being exposed to the outer flame of an alcohol

lamp for 20 min
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Fig. 8 SEM photos of the base fabrics after different

times of abrasion
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Fig. 9 SEM photos of the H coated fabrics after different
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