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This research evaluates the effects of contamination variables and laundering on the forensic analysis of cotton fibers using the FT-IR technique. Fresh pig blood roughened
the fiber surface and produced amide peaks that lowered the Hit Quality but still allowed for fabric identification. Sauce left a sticky residue and broad O-H stretching peaks that
obscured the cellulose structure, hindering accurate identification. Clay left dried residues and introduced mineral peaks that decreased Hit Quality without preventing
Identification. Burning significantly altered the spectral characteristics and made the fibers highly fragile. Additionally, black cotton fabrics showed lower % Transmittance due to
higher infrared absorption. While laundering removed stains and improved spectral clarity, cleaning agents must be chosen carefully to avoid fiber damage. Overall, contaminant
variables critically affect the reliability of FT-IR analysis, emphasizing the need for meticulous forensic evidence collection.
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Textile fibers are crucial forensic evidence whose chemical structures can be| 190° 100
analyzed using FT-IR, effectively linking suspects, victims, and crime scenes. However, in ®95_'
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food stains, altered by laundering, or damaged by burning. Since each condition introduces _:‘;"90_ §
distinct chemical properties, they can significantly interfere with analytical accuracy. §, _ 'Ego_
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| 24 sc.an/samples - Spectral Analysis
" Video Microscope e 3\ If..s-f»ﬂﬂ*’“”"“‘--fo1;| = |dentifiable: Blood (Siloxane peaks present) and Clay (Amide peaks present).
-1x'and 4x magnification N | 1’| I = Unidentifiable: Sauce (masked by broad O-H peaks).
3 |“ B = Degraded: Burned samples (sighatures destroyed).
} | v 'l,‘ = Recovered: Laundered samples (clarity restored).
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This study reveals that contaminants and physical alterations significantly impact the
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Ultimately, forensic experts must carefully account for a fiber’s environmental history
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