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Abstract: Terahertz time—domain spectroscopy is utilized to detect the spectra of 3,4-dichloroaniline
and 2,5-dichloroaniline isomers within the spectral range of 0.2 to 2 THz. There are absorption peaks at
1.00, 1.48 and 1.88 THz in the spectra of 3,4-dichloroaniline, comparing with absorption peaks at 0.83,
1.04 and 1.17 THz in the spectra of 2,5-dichloroaniline. The intensity of the absorption peaks for the two
isomers are also obviously different. DFT(Density Functional Theory) is adopted to simulate the
theoretical spectrum of two isomers, which indicates the theoretical spectra and experimental spectra are
in good consistency. The results reveal that terahertz time-domain spectroscopy can be applied in the
fingerprint detection of 3, 4-dichloroaniline and 2, 5-dichloroaniline isomers. It provides a rapid and
accurate method for the detection of toxic compounds which have obvious absorption peaks in terahertz
band.
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(a) 3,4-dichloroaniline (b) 2,5-dichloroaniline

Fig.3 Monomolecular models of two dichloroanilines labeled with atomic species and number
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Fig.4 Crystalline unit cell models of two dichloroanilines with dashed lines showing the hydrogen bonds between molecules
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Fig.6 The experimental and calculated spectra of two dichloroanilines (based on cell and monomolecule models)
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Tablel Comparison of experimental and calculated peak positions and vibration mode attribution of two dichloroanilines

characteristic absorption peak/THz

samples experimental spectra cell model monomolecule model vibration mode of cell model
1.00 0.85 / in-plane rocking vibration of whole molecule
3,4-dichloroaniline 1.48 1.45 / out-of-plane rocking vibration driven by CI1-C5-C6-CI2
1.88 1.75 / out-of-plane rocking vibration of ring with C3-N9 as the axis
out-of-plane rocking vibration of ring with hydrogen bond between
083 100 ! N3-HS5 and N3 as the axis
2,5-dichloroaniline 1.04 1.18 / out-plane rocking vibration of whole molecule
17 3 ; out-plane rocking vibration of C11-C7-C8 and in-plane rocking vibration of

CI12-C12-C13-C6-N3
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Fig.7 Vibration modes of 3,4-dichloroaniline in three different spectral regions
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Fig.8 Vibration modes of 2,5-dichloroaniline in three different spectral regions
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