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Fig. 2 Experimental Raman spectrum of ethyl hexanoate
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Fig. 3 Experimental infrared spectrum of ethyl hexanoate
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Table 1 Assignment of the theoretical vibrational modes of ethyl hexanoate and experimental NRS and IR

No ’ffrzr_OT [E{éf:_) 1 Nf({z ;H;_ 1 Vibrational modes assignm ent

1 216 C20—C21

2 240 237vw Cl1—C2

3 307 277w C21—C20—019

4 325 340vw C6—C9—Cl12

5 362 375w Cl1—C2—C6 ; C21—C20—019

6 433 395vw Cl1—C2—Cé6

7 443 C21—C20—019

8 620 603w C12—C15

9 708 ce, C9, C12 C—H

10 713 734w C2, C6 C—H

11 739 C2, C9, C12 H Cl C—H
12 762 779vw 779vw C21, C20 C—H

c1, c2l, 6, €12 C—H ;

B 813 80Tvw €2,€20 C—H  ;CI15—019—C20
14 841 841w

15 865 862w 865m Cl1—C2—C6

16 902 890vw 890w C21—C20—019

17 944 945vw Cl, C2 Co6, C9 C—H
18 977 979w C6—C9—CI2 ; C1—C2

19 1001 C6—C9—CI12 ; C1—C2

20 1015 1 036m C21—C20—019

21 1028 1 025w C2—C6—C9

22 1077 1 067w C20—C21

23 1084 1 099m 1 097m C20—019

24 1089 1113m 1 113m Cc2—C6—9

25 1154 1 166s

C21—C20—019
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26 1180 1 177s 1175vw Cl1, C2, Co, C9, C12 C—H
27 1211 1213w C2, C6 C9 C—H
28 1224 1245vw C12—C15—019
29 1258 1270vw
30 1287 1297w 1 304w C2, C6, C12 C—H ; C2, C6, C9, C20 C—H
31 1290 1297w 1 304m Cc2, C6, C9, C12, C20 C—H
32 1335 1330vw Cc2, €9, C12 C—H
33 1354 C21 C—H ; C20
34 1359 1 345w 1369vw C2—C6—C9
35 1372 Cl C—H
36 1377 1372w 1391vw Cl C—H ; C20
37 1430 1422w Cl2 C—H
38 1442 1 449w 1 444m Cl, C21 C—H ; C2, C6, C9, C20 C—H
39 1 456 1 466m 1 444m Cl, C21 C—H ; Cc2, C6, C9 C—H

1 460( IR) ’ ’ ’ ’
40 1750 1 739vs 1 734m C15=018
a1 2 672vw 2 672vw

2 732vw 2 732w

42 2 896 2 863m 2 875s C9 C—H
43 2908 2 873m 2 875s C2 C—H
44 2921 2935m 2 936vs Cl, c9 C—H ; C6H11 ; C2, C6 C—H
45 2936 2935m 2 936vs Cl2 C—H
46 2944 2959m c2,C6 C—H
47 2965 2959m 2 961m C20 C—H ; c9 C—H
48 2986 2 980w Cl Cl—H4, C1—H5
49 2992 2 980w Cl C—H
50 3003 C21 C21—H?24, C21—H25 s Cl2 C—H
51 3030 C20 C—H ; C21  C21—H25, C21—H26

Relative Intensity: vs: Very strong; s: Strong; m: Middle; w: Weak; vw: Very weak
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Study on Vibrational Spectra of Ethyl Hexanoate Molecule

CAT Zht peng, DU Ya bing, ZHANG Ling, LI Peng wei, JIA Ting jian, MO Yur jun®
Institute of Optics & Photoelectronic T echnology, College of Physics and Electronics, Henan University, Kaifeng 475004,
China

Abstract T he vibrational spectra of ethyl hexanoate were calculated by the density functional theory( DFT) with B3LYP com-
plex function, diffuse function and polarization function added to heavy atoms and light atoms. On the base of this, the normal
Raman spectrum( NRS) and the infrared spectrum(IR) were assigned in detail in the present paper. Comparing the calculated re-
sults with the experimental data, the calculated results are in good agreement with the experimental results. T he comparison of

the experimental Raman and infrared spectra shows that in the experimental Raman spectrum, the strongest bands appear at the
frequencies of 2 600-3 100 em™', while the strongest band is not 1 734 em™ ' but 1 444 em~! at the frequencies of 4032 000
ean”'. The band 1 734 cm™ " attributed to the C=0 stretch vibration is the distinctive mark of organic ester compounds, and
the band 1 444 ¢m~"' is related to the symmetric and antr symmetric scissors vibration of C—H. In the experimental infrared
spectrum, the strongest vibrational band is 1 739 em~ !, which is related to C=0 stretch vibration; At the frequencies of 400+
2 000 em™ ', therelative intensity of the infrared spectrum is distinctively stronger than that of the Raman spectrum, but the rek
ative intensity of infrared spectrum is w eaker t han that of the Raman spectrum at the frequencies of 2 600-3 100 em™ !. In the fre-
quencies of 2 600 2 800 cm™', the vibrational bands 2 762 and 2 732 em~ "' do not appear in the experimental spectra, which may
originate from two reasons: (1) the weak interaction of molecules. Also, the relative intensity of these vibrational bands is very
weak in the experimental spectra, and this may testify that the interaction of molecules is rather weak; (2) the vibrational bands
may belong to second order vibrational mode at the frequencies of 2 600-2 800 ¢cm™'. The relative intensity of infrared bands is
weaker than that of the Raman bands at the frequencies of 2 600 2 800 cm~'. At the end, the stronger bands appearing in Raman
and infrared experimental spectra are assigned as characteristic marks, respectively. The study on vibrational spectra of ethyl
hexanoate molecule may have great application value in detection of liquor flavor, chemical industry and biology fields, providing

import ant reference value for the related basic research field.
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