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Highlights 
The PVC was exposed to UV radiation and analyzed by fluorescence, FTIR and GPC. Dehydrochlorination and 
oxidized were observed, highlighting the need for stabilization and recycling. 

Resumo/Abstract 

Polyvinyl chloride (PVC) is one of the most used synthetic polymers on a global scale, mainly due to its versatility, low 
cost and durability (1). However, it has a high environmental impact and toxicity, as its degradation is slow and results 
in the release of harmful compounds. Ultraviolet radiation (UV) acts as one of the main agents of PVC degradation, 
promoting photodegradation processes that begin with dehydrochlorination, responsible for the release of HCl and the 
formation of conjugated polyene sequences (2). In subsequent steps, the oxidation of these structures occurs, with the 
generation of functional groups such as aldehydes, ketones and carbonyls, which significantly modify the 
physical-chemical properties of the material (3).​
The present study aimed to evaluate these structural transformations using fluorescence spectroscopy and Fourier 
Transform Infrared (FTIR) spectroscopy on PVC powder samples irradiated for different periods (15 min to 5 h). The 
results showed an initial increase in fluorescence, associated with the formation of polyenes, followed by a decrease 
at longer exposure times, indicating conversion to oxidized species with lower emission intensity. FTIR analyses 
complemented the spectroscopy results, showing progressive intensification of carbonyl bands (1720–1745 cm⁻¹) and 
reduction of C–H and C–Cl absorptions, confirming the progression of photodegradation.​
Additionally, the samples were analyzed by Gel Permeation Chromatography (GPC) to assess polydispersity, defined 
as the ratio of the weight-average molar mass (Mw) to the number-average molar mass (Mn). It was observed that 
polymers exposed for longer periods exhibited higher polydispersity, indicating increased molecular chain scission 
during degradation.​
The results highlight the importance of spectroscopic and chromatographic techniques in elucidating PVC degradation 
mechanisms and characterizing structural changes induced by UV radiation. Further studies are being conducted 
using Immobilized Microparticle Voltammetry (VIMP) to complement the analysis of chemical alterations. 
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