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As powerful tools, Infrared (IR) techniques are widely used in daily life, such as data transfer, 

military application such as night vision, as well analysis of medicines, chemicals and materials. 

Infrared is an electromagnetic light which has a wavelength or frequency between visible 

light and microwave. According to the wavelength or frequency, IR is diveded into three regions: 

near-IR (approximately 14000–4000 cm
−1

), mid-IR (4000–400 cm
−1

), far-IR (400–10 cm
−1

). Since 

IR light is located in the same frequency region as the vibration of molecules and thus demonstrate 

stong adsorption at certain frequencies for each type of molecule, IR spectroscopy is widely used 

for the detection in a molecular level. Among the different IR regions, mid-IR is the mostly used 

for the study of the fundamental vibrations of molecules. The collection of IR spectra is mostly 

carried out with the help of Fourier transform infrared (FTIR) spectrometer. 

IR spectroscopy is widely used for the identification of substances or molecules, especially 

organic molecules, due to its sensitive to molecular structure. The region of 1500-500 cm
−1

 is 

recognized as the fingerprint region since each functional group has unique IR-absorbance 

features in this region. IR spectroscopy is also used to study surface-sensitive materials. For 

example, IR is employed in the study of the surface of nanostructured materials using the 

adsorption of small molecules, such as CO, CN
-
, as probing reaction. 

1
 

In this talk, the principles and some applications of IR spectroscopy in chemistry will be 

briefly introduced. Some of the new development of IR techniques, such as space and time 

resolved IR spectroscopy, as well some recent discoveries, such as Surface Enhance IR Absorption 

(SEIRA) and Abnormal Infrared IR Effects (AIREs), will also be touched in this talk. 

1. Wang, H. C.; Sun, S. G.; Yan, J. W.; Yang, H. Z.; Zhou, Z. Y., JPCB, 2005, 109, (10), 4309-4316. 

 


