

[image: ]


	Área: _____EDU____


Forensic Simulation Approach in Higher Education: Case Study and Pirinex Detection by HPLC-DAD
Camily Cristina Shmidt da Luz (IC)1, 2, Gabriel Serpa Jacinto (PQ)1, 2, Otto Mauricio Santos Gerlach (PQ)1, 3, Albertina Xavier da Rosa Corrêa (PQ)1, 4*. 
acorrea@univali.br 
1Curso de Engenharia Química, Escola Politécnica, UNIVALI; 2Laboratório de Pesquisa em Química (LaPeQ), Multiusuário, UNIVALI; 3Laboratório de Instrumentação Analítica (LIA), Multiusuário, UNIVALI; 4Programa de Pós-Graduação em Ciência e Tecnologia Ambiental, UNIVALI.

[bookmark: _GoBack]Palavras Chave: Scientific research, Liquid Chromatography, Contaminants.
Highlights
HPLC-DAD confirmed Pirinex contamination in tomato through retention time and UV-Vis spectrum matching; Students acted as forensic analysts in an interdisciplinary educational simulation.
Resumo/Abstract
Forensic simulations in higher education are an effective pedagogical tool for promoting active and interdisciplinary learning. This project integrated the Thermodynamics II, Organic Chemistry II, and Instrumental Analysis courses for undergraduate Chemical Engineering students at the University of Vale do Itajaí (Univali). The activity centered on a simulated criminal investigation, challenging students to act as forensic experts to identify the substance responsible for a fictional character's death. The investigation was presented in the form of a narrated episode, using advanced analytical techniques and scientific reasoning. The analysis was conducted using High-Performance Liquid Chromatography with Diode Array Detection (HPLC-DAD), taking Pirinex (chlorpyrifos), a pesticide widely used in agriculture, as the target compound. The standard presented a retention time (RT) of 1.953 minutes, with absorption peaks at 230 and 290 nm. In the tomato sample, a major peak was observed at 1.950 minutes, accounting for 96.57% of the relative area, with a UV-Vis spectrum consistent with that of the standard, confirming the presence of Pirinex residues. In contrast, the lettuce sample exhibited a peak at 2.674 minutes, with a significantly smaller area (4.355 mAU·s) and no spectral match to the standard, indicating the absence of Pirinex contamination. As part of the interdisciplinary assessment, student groups documented the analytical process in the form of forensic simulation episodes, portraying all stages from sample collection and preparation to data interpretation. The videos were shared on the course’s social media platforms, expanding the scientific outreach of the activity and encouraging public engagement with science and forensic chemistry. The project culminated in a public presentation event, where the episodes and findings were showcased, promoting peer interaction and scientific communication among participants. This experience highlights the potential of active and interdisciplinary methodologies in undergraduate education, bridging theory, laboratory practice, and social engagement through a realistic forensic investigation simulation. In addition to developing technical skills, the activity fostered critical thinking, autonomy, and integration across different fields of chemistry, consolidating student learning in a contextualized and applied manner.
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