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Abstract. Structures of dimers of the acetonitrile and DMF diluted by carbon-tetrachloride and
xenon matrices at 80K were studied with infrared absorption spectroscopy. Sample and matrix
mateirals were codeposited onto a KBr cold trapping window. Infrared absorption spectra of pure
samples and diluted samples were compared to explain the structures of dimers. The acetonitrile
dimer showed the antiparallel shape and the DMF dimer showed the linear shape. After annealing,

the infrared spectrum of the diluted sample showed the same shape with that of the pure sample.
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Table 1. Infrared Absorption Bands of the Acetonitrile

BEHE - BRI

CH,;CN, cm~! CH,CN/Xe/CCl,,cm™! Band Shift,cm™!
80 K 80 K 170 K 80 K
v(C=N) 2250.59 2252 .52 2250.59 +1.93
6 (CH;) 1035 .86 1038 .51 1036.10 +2.65
1039 .23
1047 .91 1046 .71
p(C—C) 917.74 919.67 917.50 +1.93
v (C—-H) 2939 56 2938.30 2940 .04 —1.26
2999 82 3000.54 300030 +0.72
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0.12 -
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0
=4
<
2 - A
¥
o]
a v (C-H)
< 0.04 S(CH ) 7
3
v{C-C)
\ l L N k\~ l AL-—Lh__'—-'
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Figure 3. Infrared Absorption Spectrum of Acetonitrile at 80K.
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Table 2. Infrared Absorption Bands of the Dimethylformamide at 80K, cm™?

DMF DMF/Xe (1/500) Shift DMF/CCI, (1/500) Shift
v (C=0) 1, 660.70 1,666.25 +5.55 1,667.21 +6.51
1,669 .86 +9.16
(doublet)
p(C—N) 1,254 .51 1,254.75 +0.24 1,255.71 +1.20
1,099.98 t,099.26 —0.72 1,096.13 -3.85
1,064 .06 1,064 .06 0 1,062.62 —1.44
v(C—H)* 2,929.19 2,929 67 +0.48 2,931.60 +2.41
S (CHjy) 1,456 52 1,456.52 0 1,456.52 0
1,436.51 1,436.51 0 1,435 31 —1.20
1,414.09 1,411 68 —2.41 1,409 .27 —4 .82
1,390.95 1,391.43 +0.48 1,389.26 —1.69
* | The band intensity is too weak.
7.8 8 8.5 g 8.5 11
. 1Y : 13 4 T . 1 Il T T lﬁ
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! @) ]
DMF/CCl, (1/500) at 80K
[} i 4
Q
=
o L A
Q
)
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0 - 4
Q
<
- (b) DMF/Xe (1/500) at 80K
3 (c) DMF, neat at BOK -
] L oL 1. L. i 1
1300 1200 1100 1000 900
Wavenumber
Figure 8. v(C—N) Band of DMF at 80K
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=
kg
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5(CHs) WE2| O|F: Table 204 Hi= uls} ko]
olFstt A= Wi Aot dAH R eEe HY
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