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Fig. 1

ATR-FTIR spectrum of S—O in binary solutions DMSO-H, O (a)

and 3 mol + L™"' LiCl/(DMSO-H,0) (b) at different temperatures
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Table 2 Bond and thermodynamic parameters of different configurations

Species d(S—0)/pm AE/(k] « mol™1) AH/ (k] « mol™1) AG/(k] « mol™1)
DMSO 151. 9
(DMSO), 153. 1 —23.8 —263.3
DMSO + H,O 153. 4 —31.6 —34. 1
[Li(DMSO) ]+ 155.9 —238.3 —240. 8 —211.8
[Li(DMSO),]* 154. 7 —175.2 —177.7 —143.1
[Li(DMSO-H,0)]" 155.2 —315.9 —318.4 —298
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Study of Temperature Effect on LiCl/ (DMSO-H,0) Solution by
2D-IR

WU Xiao-jing', LI Xing-xing', LI Zhi', CHENG Long-jiu*
1. School of Chemistry and Chemical Engineering. Hefei University of Technology., Hefei
230601, China

230009, China
2. College of Chemistry & Chemical Engineening, Anhui University, Hefei
Abstract The study of the solution. especially metal ions in binary solutions, is an important part in the fields of chemical engi-
neering and environment. The traditional analysis would mainly be the use of one-dimensional Infrared spectroscopy or Raman
spectroscopy. However, the resolution ratio of the methods is low. and spectral peaks overlap is serious usually, which will lead
to the errors. Two-dimensional infrared spectroscopy (2D-IR) has its advantage, in this article 2D-IR and density functional the-
ory have been combined to analysis of the cluster in solution, and the result could satisfactorily be obtained. Firstly using Fourier
transform infrared spectroscopy (FTIR) for DMSO-H, O and Li" /(DMSO-H, O) have been measured in the range of 4 000~400
em ' with temperature as external disturbance. One-dimensional infrared spectra of S—O double bond could be obtained by
normalization of the data. It could be found that the S—0O of DMSO shifted to red when water was added, and their intensity
of S—O infrared vibration would increase with the raise of temperature. The intensity of S—O double bond would decrease
with the addition of Li* , moreover the overlap of peaks was serious, which would influence to distinguish. 2D-IR would be used

to analyze, include its type, dynamic change, change order of molecule in S—O double bond and the effect of lithium ion on
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the solution. And the changing rule could be obtained. The cluster structures have been optimized and analyzed by using density
functional theory calculation, and the results could prove that it is useful and feasible. Moreover, both the theoretical calculation
and experimental have been used in the verification of the clusters in the solution, and these would expand the researchregion.
Therefore, when discussed forDMSO-H, O and LiCl/(DMSO-H, O)by using 2D-IR with the temperature change. The results of

! when temperature is

synchronous 2D-IR have shown that there are four automatic peaks near 1 010, 1 045, 990 and 1 020 cm™
perturbed, which indicates that in S—O bond exists methyl vibration, DMSO + H,; O, monomer and dimer DMSO molecular
clusters. Furthermore, the DMSO « H, O with frequency of 1 010 cm™' changed earlier has been discovered in asynchronous 2D-
IR. and it was speculated that the [Li(DMSO-H, ) ]" is more sensitive to temperature. By combining density functional theory
(DFT) and 2D-IR analysis, the forms of clusters could be ascribed, and the problem of overlap or unobvious peaks in one-dimen-

sional infrared spectroscopy could be solved, and more chemical information would be obtained in a better way.

Keywords Two-dimensional infrared spectroscopy; Binary solutions; Density functional theory; Solvation
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