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THE. INFRA~IiEDSPECTRUM OF C 02 

by 

R. Ko Sheline and J" W. We igl 

Department of Chemistry,. Radiation Laboratory 
University of California, Berkeley, California 

... --2--

Recently radio-carbon dioxide contain~·ab.out 30% c1402 has become available., 

We have used a Perkin-Elmer automatic infra-red spectrometer with a NaCl prism to obtain 

the spectrum of this C02 in the region 2-16 'microns. The measurements were made at 
. - ... 

/ 

room temperature in a 9.4 cm.' glass cell fitted with KBrwindows. The total CO2 pressure 

-<was 9.6 lDm. The absorption curves are shown in Figure 1. 

, 'nle calibration function of McKinney and Friedel (1) ~ which gives a straight 

line when plotted against drum reading, _ permitted a more"accuratedeterminat ion of, 

frequencies than the usual curve of)) itself vs. drum reading. This was important 

,because the preCision wit~ which it was possible to determine the band center~ limited 

the accuracy of the product rule checko 

Table 1 shows our experimental results, as well as those ofAo Ho Nielsen for 
I 

C.3:-302 (2). These data are 'compared to the frequencies calculated from the infra-red 

active fundafilE)nt,als OfCl~02 by the Redlich-Teller product rule ,(3). The agreement 

between the observed and calculated quantities is well within the precision of our " 

measurements. The product ,rule applies strictly only to zero-order bands; however, 

the difference in ratio between the zero order bands and the fundamentals for CO2 is 

so small as to be negligible» unless one has the accuracy of a grating spectrograph. 

In view of recent interest in the isotope effect on bond'energies, we hope 

to locate these band centers with a grating spectrometer, with the purpose of determining 

l differences in the potential functi:ons of the isotopiC molecules. The authors are 

'. indebted to Professor .Mo Calvin 'for hislntere:l=3t in: this w'ork. 
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Table I 

Isotope Sh~tt of Band Centers 

Ratio (~i )2 Ratio (~1 )3 

100000 100000 

L,OOOO 

097154. 

094710 

094656 

100000 

097242 ,. 

- l.97154 

~94496 

094656 
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