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Infrared Spectroscopy Application for
Qualitative Identification of Adhesives

Abstract:

Adhesives generally consist of multi-component systems with complex formulations. The
ingredients are divided into two parts: the base material, which plays the fundamental bonding role,
known as the base, and various additives are added to meet various process and production
requirements for better adhesive performance. Commonly used additives include curing agents and
vulcanizing agents, vulcanization accelerators, antioxidants, plasticizers, toughening agents, diluents,
thickeners, and fillers, among others.

The primary component analysis of adhesives is a common forensic examination content. Past
methods typically included physical data, chemical identification, elemental analysis, UV absorption
spectroscopy, mass spectrometry, and nuclear magnetic resonance. Among these, infrared
spectroscopy is the most effective method, and there are many comprehensive articles and
monographs on this subject. Although it has achieved certain results, there are still many limitations.
Therefore, we adopted attenuated total reflectance infrared spectroscopy to analyze the main
components of some adhesives, achieving satisfactory results.
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Principle:

Infrared spectroscopy is an effective method for the qualitative identification of substances. It
utilizes the distinct characteristic absorptions of different adhesives in the infrared range, allowing
for the qualitative analysis of their main components.

Sample Preparation:

Samples containing adhesives are cut into a certain size (approximately 2cm x 2cm) and placed with
a sample clamp on the ATR attachment. A certain pressure is applied to ensure close contact with
the crystal for measurement.

Experimental Conditions:
Instrument and Accessories:

FTIR-650 Fourier Transform Infrared Spectrometer;
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Single ATR attachment (45°, zinc selenide crystal);

Testing Conditions:
Resolution: 4 cm”-1;

Scan repetitions: 32 times;
Detector: DTGS

Scan range: 4000-600 cm”-1

Example of Experimental Results:
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Chart 1 Acrylic Adhesive

t@Ansmit@nce =

Wan
= ek A

Wawe numbsd

Chart 2 Organic Silicone Adhesive
Conclusion:

The analysis of adhesives using attenuated total reflectance infrared spectroscopy requires no
sample preparation and allows for in-situ determination. Infrared spectroscopy, with the use of ATR
attachment, provides a simple and reliable qualitative testing method for adhesives. It is an ideal

approach for identifying different types of adhesives.
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