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Combining Infrared Spectroscopy Experiment with Quantum Chemical
Calculations to Study Hydrogen Bond in Several Aliphatic Alcohol and
CCl4 Solutions
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Abstract: Infrared spectroscopy has become a common method for analysis and characterization owing to its high
sensitivity, high-speed measurement, and ability to obtain many information about functional groups. Although most of
the experimental projects in existing textbooks focus on the qualitative and quantitative analysis of compounds, which
are mainly based on infrared spectroscopy, there are few experimental investigations on infrared spectroscopy
involving intermolecular hydrogen bonding and quantum chemical calculations. In this study, based on original infrared
spectroscopy experiments, several common aliphatic alcohols were used as examples to investigate the infrared
spectral characteristics of alcohol-carbon tetrachloride solutions with different percentages (V/V%). The hydrogen
bond structures were explored in combination with quantum chemical calculations. The improved teaching method,
combining macro and micro that is experimental phenomena and molecular structure respectively, may enable
students to have a clearer understanding of the original frequency values of absorption peaks and the microscopic
effect of intermolecular hydrogen bonds. In addition, it can significantly improve their interest in learning, broaden their
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horizons, and cultivate innovative thinking and critical thinking skills.

Key Words: Infrared spectroscopy; Quantum chemical calculation; Aliphatic alcohol; Hydrogen bond;
Macro and micro
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