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N20 decomposition on supported Rh catalysts (RhI USY, RhI SiO,, RhI Al.0s) has been carried out to study the oxy-
gen coverage (6,) dependence on the activity and to study the mechanism of O desorption using an isotopic tracer tech-
nique. The decomposition activity for all the Rh catalysts went down to the minimum (formation of only N2), but in-
creased with increasing the coverage, and finally a high activity with steady-state O. production was attained at high 6..
In the isotope study, N2**O was pulsed onto **O0 oxidized Rh catalyst at a low temperature (2200 ), and desorbed O
molecules were monitored by means of mass spectrometry. The **O fraction in the desorbed oxygen had almost the
same value as that on the surface oxygen. The result shows that the O. desorption does not proceed via the Eley-Rideal
mechanism, but via the Langmuir-Hinshelwood mechanism, i.e., the desorption of dioxygen through the recombination
of adsorbed oxygen. On the other hand, O,-TPD measurement in He showed that desorption of oxygen from the Rh
catalyst occurred at much higher temperatures (O 5000 ). Therefore, it was proposed that reaction-assisted desorption
of O takes place during N-O decomposition at the low temperature (22000 ).
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Tablel Comparison of the Rh dispersion of Rh catalysts.

Catadyst” BETaea HIRh  COIRh Rhparticle
(m?g) sze(d)
RhIUSY 695 0.54 0.51 20
RhISIO; 81 0.07 — 157
RhiIAIOs 120 0.88 1.07 13

@ The Rhloading was 2wt [0 for all the catalysts.
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Table2 Theisotopic fraction *°O (**f) and the isotopic equilibrium constant (Ke)
in the product molecules from **O;, C**0 and N*°O pulses at 2200 .

Catalyst Experiment No. Pulse Surfacespecies Product **foss Ke
1 c*0 0 CO, 069 4.00
2 \Pe] 0 02 0.62 197
RhIUSY 2 N2*O 50 N.O  0.00% —
3 B0, %0 O 0.68 0.37
4 #0, — o 0947 —
1 Cc*0 e CO. 032 352
2 \Fe] e 07} 031 251
RhISIO; 2 \Pe] 0 N.O  0.00% —
3 80, %0 07} 0.70 012
4 B0, — O 0.94* —

@ The isotopic abundance of **0 is 0.002. ® The *f in the incident pulse measured

without the catalyst.
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Fig.4 Reaction-assisted desorption of O, during N:O de-
composition on Rh catalyst.

Table3 Observed *f and calculated **f values based on the three mecha-

nisms.
B aic.

Mechanism 8f of O, Equation RhIUSY RSO,
just produced C0028 CO026

LH AL B Bl 10 C[1I BC 0.69 0.32

ER AO112B 102 B] 10 C1I BC 0.44 0.20

HA AOO0 BC 0.19 0.08

Observed 0.62 0.31
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