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The Peroxide-ion Fundamental Frequency 
By J. C. EVANS 

(Chemical Physics Research Laboratory, The Dow Chemical Company, Midland, Michigan 48640) 

Summary Recently published Raman data for Group IA 
and 11-4 element peroxides should be reassigned to the 
corresponding carbonates. The peroxide-ion frequency 
is shown to be near 800 cm.-l. 

BLUNT, HENDRA, and MACKENZIE~ recently presented 
Raman data for several ionic superoxides and peroxides and 
suggested, on the basis of the lack of correlation between 
the frequencies and bond lengths, that the qualitative 
molecular-orbital picture of the bonding in these diatomic 
species may be grossly inadequate.2 However, although 
their data for the superoxide fundamental frequencies (near 
1140 cm.-l) are in accord with previously published 
their values for the peroxides (1054-1093 cm.-l) are in 

marked disagreement with data obtained in this laboratory 
several years ago using 5461 A mercury excitation and 
photographic recording (values near 800 cm.-1) ; there are 
apparently no published values for comparison 

Of the eight wavenumber values for peroxides quoted by 
Hendra and his co-workers, seven were immediately found 
by reference to the available standard spectra (Raman and 
ix.) to be within a few wavenumbers of the v1 mode of the 
carbonate ion in the corresponding solid metal carbonate ; 
peroxides react rapidly with atmospheric CO, to yield 
carbonates. A sample of anhydrous Na202 (J. T. Baker 
Co. Analyzed Reagent)t was examined in a sealed sample 
tube with a Spex Ramalog instrument (6328 excitation) 
and found to show a very weak Raman band at  1141 cm.-l 

t We thank Mr. H. W. Rinn, who obtained X-ray powder data for this material and confirmed that its pattern was compatible with 
the established lattice  constant^.^ 
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indicative of the presence of a small amount of superoxide: 
and two very strong bands at  738 and 794 cni.-l which are 
assigned, respectively, to the pair of identical peroxide ions 
within the unit ~ e l l ~ 9 ~  and to the unique peroxide ion 
located a t  the unit-cell edge; the relative intensities are 
indeed close to 2 : 1. 

Another sample of Na,O, in an open tube exposed to the 
atmosphere showed, within a short time, loss of intensity at 
the 1141, 794, and 738 cm.--l bands and the appearance of 
new bands at  1084 (carbonate), near 830 (weak), and 862 
cm.-l (the lower hydrates of sodium peroxide). The octa- 
hydrate, obtained from an aqueous solution prepared by 
adding the anhydrous material slowlp to ice-cold water in 

the absence of CO,, showed a strong Raman band a t  
842 cm.-l. 

These data illustrate that the peroxide ion is subjected to 
widely varying environments in these several ionic lattices 
but they do not suggest a need for modifying the qualitative 
MO picture for the diatomic oxygen series. A smooth 
curve drawn through eight points on a graph of the funda- 
mental frequencies against measured bond lengths for the 
O,+ and 0, systems using data tabulated by Herzberg’ 
predicts a peroxide ion frequency near 800 cm.-l if the bond 
length is 1.49 A.5 
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