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Table 1 Fermi resonance data of p-benzoquinone in various solvents”

Solvent € F- F+ R So Fy Fy
Cyclonehexane 2 023 1 655 31 1672 82 7955 13 60 1 657 26 1670 86
Carbon tetrachloride 2 228 1 656 09 1671 08 1L 791 4 12 1 661 54 1 665 66
Benzene 2 247 1 656 07 1670 29 1L 244 1 55 1 662 41 1663 95
Diethyl ether 4 335 1 657 20 1671 24 Q0 932 0 50 1 663 87 1664 37
Chloroform 49 1 656 88 1672 31 Q 622 3 60 1 662 80 1 666 40
T etrahydrofuran 7 58 1 657 86 1671 12 Q 612 319 1 662 89 1 666 08
Ethylene dichloride 10 36 1 656 76 1672 00 Q 644 3 30 1662 73 1 666 03
Pyridine 133 1 656 42 1669 99 Q 872 0 93 1 662 74 1663 67
Ethyl alcohol 24 55 1 658 15 1671 37 0 499 4 42 1 662 55 1 666 97
M ethyl alcohol 32 63 1 657 95 1671 82 Q 352 6 65 1 661 56 1668 21
Nitromethane 36 64 1 659 04 1673 47 Q 566 4 03 1 664 24 1668 27
Acetonitrile 38 2 1 658 95 1672 75 Q 781 1 70 1 665 00 1 666 70
Dimethyl sulfoxide 46 7 1 656 06 1673 22 Q 328 8 69 1 660 30 1668 98

*F-, FF , S  F- F+ F5, F§ ,
So  Fo Fs R= Intensity(F+ )/ Intensity( Fg )
V saper (F5) F )
5 Viwa( F5) F5
6
S(J = Vsn]lniﬂn(n) ) - Vsr»lminn(FT]) (7)
%, (7 (1
Vi (F6) = Ve (Fo) e- 1| _ |[R-1
g S I-c 2+ 1]~ |R+ 1 (8)
o
HL o o (8 s R= a+ W/ (€+ ¢)
*} o
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. [12,13]
Fig 1 The relation between didectric constant € and the inten- Nyquist  Seehra
sity ratio R of C—O of p-benzoquinone, and the fit 22 =0
ting curve Ny quist [ ( 2)
2 e 1/R ( 2
KBM
Vs = Violutin e- 1 VR= 037+ 3 60/(e- 1 50)
= cC (4)
V apor 2e+ 1 (1)
Vior » Veowiin s R= I(low frequency) /I (high fre-
, € s C
quency), ,
> s I/R
Vo (F5) — Vsl o) € 23 —0
vapor (£0 ) = Vsoltion( F0) _ = .
Ve (Fo ) = Cl e 1 (5) Sechrd '3 C=0
Vo (F3) = Vo (Fo) _ [ &= 6) : R
Vo ( Fo) 2e+ 1
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Table 2 Fermi resonance data of cyclopentanone

in various solutions

Table 3 The intemnsity ratio of 4-dimethylamine- benzal dehy de

in various solutions

Fig 2 The relation between dielectric constant and the intensi-
ty ratio of C—O of cydopentanone, and the fitting

curve

R= 0638+ 078/ (e~ 1 76)

)

Y ¢=o and Correded for
Solvent combination R* Fermi
tone/cm ™! resonance
Neat liquid 1746, ~1730 0730 17392, 1736 0
Hexane 1753, ~1725 0093 17506, 1727. 4
Methy! tert buty! ether 1749, ~ 1728 0217 17453, 17305
Diethyl ether 1748, ~1727 0200 17445, 17305
Carbon tetrachloride 1747, ~1727 0256 17429, 1731 1
Benzene 1745, ~ 1727 0307 17408, 17312
Carbon disulfide 1745, ~ 1724 0184 17417, 17213
Benzonitrile 1743, 1729 Q763 17369, 17351
Nitrobenzene 1742, 1729 Q85 17361, 1734 6
Acetonitrile 1743, 1730 1 603 17363, 1736 7
Dichloromethylene 1742, 1728 1L 019 17349, 17351
Nitromethane ~ 1742, 1730 1491 17348, 17372
Dimethyl sulfoxide ~ 1740, 1727 1813 17316, 1735 4
Chloroform (Q 1%) 1742, 1726 1300 17330, 17350
Tert butyl alohol 1744, 1728 1313 17349, 1737 1
Isopropyl alcohol 1746, 1728 1305 17358, 1738 2
Ethyl alcohol 1746, 1728 1323 17352, 17377
Methyl alcohol 1745, 1727 1772 17335, 1738 5
Wat er 1742, 1721 2107 17218, 173417
* R=I(low frequency) /I( high frequency)

10

8

6

1a
§ 414
2
a u ”Hn o
0 v T v T
0 20 40 60 80

Solvent R* Dielectric constant
Hexane 0. 15 19
Diethyl ether 0. 43 43
Benzene 0. 82 23
Carbon tetrachloride 0. 71 22
H exam ethylph osphoramide 0. 86 30 0
Acetone 0. 92 20 7
Nitrobenzene 1. 00 34 8
Benzonitrile 0. 95 25 2
Acetonitrile 0. 79 380
Dimethyl sulfoxide 0.73 48 9
Dichlorom ethane 0. 77 91
Chloroform 0. 64 4 8
Propar 2ol 0. 35 18 3
Etheanol 0. 33 24 3
M ethanol 0. 32 336
Water 0. 11 80 4
* R= I(high frequency)/I(low frequency)
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Fig 3 The relation between dieectric constant and the intensi-

ty ratio of C—O

and the fitting curwe

C=0
R= a+ W (e+ ¢)

of 4 dimethylamine- benzaldehyde,
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Abstract Fermi resonance is one of the general and important phenomena in vibration spectra. T he method of solvent variation
is one of the main methods to study Fermi resonance. In the present paper, FT IR spectroscopy was used to study the Fermi res-
onance of p-benzoquinone in thirteen solvents. Theresults show that there are some function relationships betw een the dielectric
constant of solvent and the intensity ratio of Fermi resonance. And the empirical formula was obtained by curve fitting. T he e
quation of Kirkw ood Bauer-Magat was applied to the study of Fermiresonance. And the authors obtained the relation between
the intensity ratio R and the dielectric constant € This result is in accordance with the em pirical formula. In order to confirm our
result, the infrared data of R. A. Nyquist and J. K. Seehra were analyzed. These results are in accord with that of p-benzoqut

none.
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