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Significance and Relevance

In-situ XAFS studies on the fine structure and oxygen storage dynamics of CeO,-based complex
oxides with precious metals were performed at the BL14B1 and BL14B2 beamlines at SPring-8. H;
and CO were used as reducing gases, and their differences were analyzed. The results showed no
change in the fine structure of Ce and near elements after reduction by either gas, though CeO, was
reduced faster by H, than CO. These results indicated the need for evaluation using real vehicle
model gases due to differences in reduction rates and the many species of emissions gases in real
vehicle environments).

Introduction and Motivations

The automotive industry has reached a turning point, and emissions regulations for internal
combustion engine vehicles are being further tightened. In Europe, On-Board Monitoring (OBM)
regulations are scheduled to be introduced in EURO7 from 2025 onward, creating an immediate need
for technological innovation in internal combustion engine vehicles. In particular, On-Board
Diagnostics (OBD) standards will be tightened, requiring precise management of the deterioration of
the Oxygen Storage and release Capacity (OSC) of precious metal-loaded ceria-based complex oxides.

Materials and Methods

In this study, oxygen storage and Table 1. Percentage of sample contained in the sample
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Ce K-edge in BL14B1 and BL14B2, SPring-83j(a).

Samples were heat treated at high temperatures to reproduce the degraded catalyst. This method
allowed us to evaluate the robustness of the catalysts and the dynamics of the OSC as actually
degraded. In-situ EXAFS and Dispersive XAFS measurements were carried out at Ce K-edge (40,443 eV)
using the high energy of SPring-8. White X-rays dispersed by Si (311) curved crystals were incident on
the sample, and the X-ray intensities before and after transmission were measured by an ion chamber.
K-edges of Pd, Zr, and Y were measured by the transmission method. All samples were pretreated for
oxidation. 0, 20% (N, balance) was used as the oxidizing gas. H, 5% (N, balance) or CO 10% (N, balance)
was used as the reducing gas. During the measurement, the oxidizing and reducing gases were
alternately flowed at 400 °C.

Results and Discussion

DXAFS analysis showed that H, reduction proceeded faster than CO until 40 to 50 seconds. However,
the reduction rate decreased after that, and the final reduction reached at 100 s was found to be
similar for both gases (Fig. 1).

On the other hand, the reduction rate by CO showed a steady rate until the switch to the oxidation
process. No difference in oxidation rate was observed between H; and CO. These results indicate that
there is a clear difference in the reduction rates depending on the species of reducing gases, and
provide important knowledge in the reactivity of the catalysts.
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Fig.2 Ce and near elements fine structure of different
reducing gas species
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