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Enhancement of acid and alkali barrier property in PTFE membrane

reinforced outer-layer fabric for firefighter protective clothing
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Abstract: In recent years, the increasing frequency of hazardous chemical accidents nationwide has
shifted firefighting towards an all-hazard, large-scale emergency response paradigm. Enhancing the
chemical barrier property of firefighter protective clothing while achieving lightweight fabrication is
crucial for safeguarding the lives of rescue personnel, improving operational efficiency, and meeting
the demands of multi-environment emergency operations. Through testing and comparing the
performance of three types of polytetrafluoroethylene ( PTFE) membranes, the optimal membrane
was selected and laminated to an outer shell flame-retardant fabric to develop a novel lightweight
composite protective fabric with excellent acid and alkali barrier property, aiming to enhance the

safety protection of protective clothing for firefighters in chemical disaster incidents. The results
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indicated that the developed composite protective fabric achieved a hydrostatic pressure of 73. 33 kPa

and a water contact angle of 153.5° on the fabric side. The standard breakthrough time for both

96% ( mass fraction) H,SO, and 30% ( mass fraction) NaOH exceeded 60 min, satisfying the

Level 3 chemical permeation requirements. Furthermore, calculations showed that a three-layer

firefighting protective ensemble, comprising the developed composite fabric, commonly available

commercial insulation layer and comfort layer, had a total weight of less than 2. 8 kg. The research

successfully achieves the enhancement of acid and alkali barrier property and lightweight fabrication

for the outer shell of firefighter protective clothing,

protection for rescue personnel.

and is expected to provide more reliable safety

Keywords: PTFE membrane; composite protective fabric; firefighter protective clothing; acid and

alkali barrier property; standard breakthrough time; hydrostatic pressure
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Tab.2 Test results of hydrostatic pressure
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PTFE-C 8.24 8. 11
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PF 73.33 9.21
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