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STUDY OF THE ETHANOL/NITRIC ACID REACTION IN THE REMEDIATION OF WASTE POLYETHYLENE TEREPHTHALATE /POLYAMIDE (PET/PA).
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Highlights
· Selective degradation.
· Polymeric mix
· Optimization Nitric acid/ethanol ratio 
· Characterization of Polyamide.
· Potential for chemical recycling of textile waste.
Resumo/Abstract
The degradation of textile waste using a combination of nitric acid and ethanol was investigated. Textile samples were characterized using attenuated total reflectance Fourier transform infrared spectroscopy (FTIR-ATR). The optimal volume ratio of nitric acid to ethanol was determined experimentally. Initially, 10 mL of nitric acid was placed in a beaker, and ethanol was added dropwise. The ideal quantities for the reaction were found to be 10 mL of nitric acid and 7 mL of ethanol. In a subsequent experiment, equal masses (1.00 g each) of polyethylene terephthalate (PET) and polyamide (PA) were placed in a beaker, followed by the addition of 10 mL of nitric acid and 7 mL of ethanol. In a separate series of five beakers, varying masses of PA (ranging from 1 to 5 g) were treated under the same conditions. It was observed that PET remained chemically stable, while PA degraded rapidly. This degradation was attributed to the cleavage of amide bonds, facilitated by oxidative intermediates generated from the nitric acid-ethanol mixture. FTIR-ATR spectroscopy was utilized to differentiate between PET and PA. The spectrum of PET matched data found in literature, while the PA sample was identified as Nylon 6,6. The results confirmed that PET does not degrade under the tested conditions, whereas PA was completely decomposed. Consequently, PET was removed from this study, indicating a selective degradation process for mixtures of PET and PA.  An additional variable of interest is the solvent effect, due to the dual role of nitric acid, which acts both as a solvent and a reagent. Nylon is soluble in strong acidic solutions, and nitric acid—being a solution of nitrogen dioxide gas in water—can undergo both solvation and chemical reaction. Interestingly, increasing the mass of PA slowed the reaction rate of the degradation process. This inverse relationship is attributed to the competing effects of nitric acid acting as both a solvent and a reagent. Future work will focus on isolating and characterizing the degradation products to evaluate their potential as industrial feedstocks.
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