Burning Through Barriers Comparative Acid in Fabrics and Porcine Skin
Abstract
Purpose
This study aimed to compare the effects of commonly encountered corrosive acids on fabric degradation, exothermic activity, and skin injury using cotton, polyester, and viscose fabrics in an ex vivo porcine skin model.
Methods
Controlled acid contamination with sulphuric, hydrochloric, and formic acids was applied to different fabrics over a porcine skin model. The effects of acid exposure on fabric integrity, dye bleeding, fabric and skin temperatures, and skin injury were assessed at 30, 60, 180, and 300 seconds.
Results
Fabric degradation varied according to acid and fabric type, with the greatest degradation observed in polyester exposed to sulphuric acid. Dye bleed and thermal responses also differed, with sulphuric acid producing the largest temperature increases across all fabric types (peak ΔT: 10.6°C, 12.5°C, and 12.3°C for cotton, polyester, and viscose, respectively). No detectable tissue injury was observed following hydrochloric acid exposure, under either direct or fabric-mediated conditions. Sulphuric acid resulted in injury extending to the reticular dermis and subcutaneous tissue, whereas formic acid demonstrated the deepest tissue penetration, reaching muscle involvement following viscose-mediated exposure. Acid contamination significantly influenced thermal responses, skin injury depth, and fabric integrity (all p < 0.05), whereas fabric type and exposure duration showed no significant effects on injury depth (p = 0.804 and p = 0.958, respectively).

Conclusion
Sulphuric acid caused the greatest fabric damage and thermal response, while formic acid caused the deepest tissue injury, particularly with viscose fabric. These findings indicate that acid type affects the severity and pattern of tissue injury.
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