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Structure characterization and vibrational spectrum identification of

1, 2-diaminocyclohexane copper (II) chloride complex
LI Lei, JIANG Yinzhi, ZHENG Xuming
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The 1, 2-diaminocyclohexane (Dach) copper(II) chloride complex crystal was prepared for
investigating its structure and crystal formation process. The structure model of the complex was
optimized by density functional theory. According to these calculations, the stabilization energy for the
stepwise coordination reactions between 1, 2-diaminocyclohexane-Cu (11) complex and H,O and Cl-in
aqueous solution, and the simulated vibration spectra of the corresponding reaction products were
obtained. The Fourier transform infrared (FT-IR) spectrum and laser microscopic Raman (Micro-Ra)
spectrum of the crystal, and the resonance Raman spectroscopy in aqueous solution were used to analyze
and characterize the structure of the complex. Finally, simulated vibrational spectrum was compared, and
experimental vibration spectrum was identified. The results showed that the main structures of the
complex were [ Cu(Dach), H, O]*" and [Cu(Dach),Cl]" in aqueous solution. In the crystal, the repeating
unit of the complex was [ Cu(Dach),H,O]Cl,. Cu(II) coordinated with four N atoms in two 1, 2-
diaminocyclohexane molecules to form a CuN, planar tetragonal structure, and H,O involved in axial
coordination, while the two Cl™ ions were bound with N—H:--Cl bound as external equilibrium ions and

played an important role in the formation of [ Cu(Dach),H,O]Cl, complex. According to the analysis of
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stabilization energy, the main coordination reactions in aqueous solution and the main chemical processes
of crystal precipitation were obtained: [ Cu(Dach),H,O]*" + 2ClI~ — [ Cu (Dach),H,0O]Cl,and [ Cu
(Dach),Cl]* 4+ H,0+ Cl~ —[Cu(Dach),H,O]Cl,. This study can provide a reference for the structural

characterization and lay a foundation for the study of excited state dynamics of similar complexes.

Key words: 1, 2-diaminocyclohexane copper (II) chloride; metal ion complex; crystal structure;

vibrational spectrum; density functional theory
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