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To develop procedures for evaluating trectivity”  triplet in these samples was 1.3 for corundum, 1.9 for
of aluminum oxides and elucidating its origin, it is y-oxide, and 1.5 for boehmite-Oxide is character-
important to obtain new experimental data on the stateed by the maximal content of singlet oxygen species
and behavior of the oxygen sublattice, primarily toin samples desorbed in the entire examined tempera-
reveal the relationship between the structural forms aure range (561000°C). At 90C°C, the molar ratio
the oxide and surface properties in sorptidesorp- 329 1A, 127 is 1:1.8: 1 fory-oxide, 1:0:1 for
tion processes involving oxygen. The suggested spegorundum, and 1:1.4:1.1 for boehmite. THha
trum of oxygen states in these processes is diverse [¥brm is absent in samples obtained by desorption from

The goal of this study was to determine the relativé:Orunolum at temperatures above #00

content in gas samples of various oxygen species ther- The increased relative content of triplet oxygen in
mally desorbed from such samples of alumina agymples desorbed from boehmite is apparently due to
boehmite, y-oxide, anda-oxide (corundum), COITe- e hresence of significant amounts of water as ther-

sponding to structural transition from the hydratedy | qehydration product. Water shows high efficiency
form to the close-packed condensed structure in the . ision deactivation of electronically excited

course of thermal dehydration. The samples were olecules [4]. The step character of the process is

analytically pure grade. The structures were identifieq: - - :
, : onfirmed by simultaneous presence in the samples of
with a CAD-4 X-ray diffractometer. Thermal desorp- the most e>¥cited3zg) and irﬁ)termediatel(xg) statgs.

tion products were analyzed by gas Chrom"’mgraph@forundum ensures direct radiative deactivation of the

[2] and also by high-resolution IR spectrophotometry .
[3]. Comparison of the temperature-programmed des-Inglet molecules.

sorption spectra of molecular oxygen shows that the 1o |R study of gas samples reveals the presence
most active desorption of oxygen occurs atG0The ¢\ e)l.resolved absorption bands originating from the
next peak is observed at 6W), and the last peak, at gjngjet states of oxygerta,, 14581456 cnit (0—1);
90C°C. In the series considereg;oxide shows the is+ 1405 and 13701373 omt (0-1, 1-2). A series
highest desorption activity. This is quite consistent,%,,,4q" are observed at positions corresponding to
with the features of crystal structure of cubic alumi-y, " 2in vibrational transitions in the triplet oxygen
num oxide, resembling the spinel structure, namelymolecule' 1556 (01), 1531 (12), 1510-1514 (2.3)
with the presence 0f10% vacant siteslin the'cati(_)nic and 1485 ot (3-4) ’[5] The ac'Eivity of these mol’e-
,[S#eb Ia;tlscgé;h?egéyﬁzrnggn;f gggzgg 2?%2?2%“2- cules is due to polarization in the course of deactiva-
9 P . tion of singlet states. The intensity ratio of the IR

?OugTépBHﬁ:fO;%;;'sc:se ! gp dtﬁé?ri;ﬁ;bggzmgeeaczgonqﬁégands is consistent with the results of the chromato-

showed the presence of oxygen in the ground triple‘i’raphic analysis. The IR spectra also reveal the pres-

- : - : ence of small amounts of the radical ions énd G
state and in two electronically excited singlet statesénd of the G- ions (1070-1145, 18701850, 800.

A characteristic feature of the gas samples ther800 cm?). Detection of electronically excited mole-
mally desorbed from the surface of all the specimensules in samples obtained at relatively low tempera-
at 400C is the absence of the most stable electronitures (26-200°C) suggests the existence of long-lived
cally excited statéA,. The molar ratio singlet'Ef) :  singlet oxygen states on the oxide surface.
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