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In this study, various types of three-way catalysts such as conventional Pd
catalysts with and without oxygen storage materials, multi elements non-precious metal catalysts and
rare metal free oxygen storage materials were fabricated and analyzed by operando X-ray absorption
spectroscopy in order to obtain an insight into development of highly active and robust catalysts.

As a result, real time observation on the dynamic behavior of Pd species supported onto oxygen
storage material and development of precious metal free three-way catalyst and oxygen storage
materials.
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NOy
2
v-Al,03 (JRC-ALO-7) 500°C
3 10 wt% Cu/Al03 10 wt% CusoNisg/Al20s 10 wt% CusoNiso 5 wt% X/Al,0;  X= Mn,
Fe, Co He 900°C 5% H./He 1

NO: 1000ppm, CO: 1000ppm, CsHs: 250ppm, O2: 1125ppm, He: balance 100 mL min?t

200 mg 373K 773 K 50°C 10 20
Micro-GC He 773K
NO: 1000ppm, CO: 1000ppm, CsHs: 250ppm, Oy: 806-1444ppm, He: balance
lean rich 25

125
3 FeRh
v-Al>03 (JRC-ALO-7) (Rh(acac); Fe(NOs)s 9H-0) 500°C

0.6 wt% Rh-10 wt% Fe/Al,O3 0.6 wt% Rh/ Al,O3
1173K  5%Hy/He 1h SPring-8 BLO1B1 100mg
500°C NO 1000 ppm, CO 1000 ppm,
C3Hg 250 ppm, O, 700 or 1550ppm, He: balance GC

0.6 wt% Rh-10 wt% Fe/Al0s >Fe
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Figure 2 GC and NOy profiles of the eluent gases of three-way catalytic reaction over 1 wt% Pd/Al,O3
during operando XAS measurement and A, the O concentration indicator.

(A=([NO]a+[CO]at[O2]ax2)/([NO]sH CO]st[O2]s%2), where [X]y is the concentration of X at the actual
(y=a) or stoichiometric (y=s) condition.)
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Figure 1 GC and NOy profiles of the eluent gases of three-way catalytic reaction over 1 wt% Pd/CeO,
during operando XAS measurement and A, the O, concentration indicator.
(A=([NO]a*+[CO]a+[O2] ¢2)/([NO]s+H CO] st+[O4]sx2), where [X]y isthe concentration of X at the actual
(y=a) or stoichiometric (y=s) condition.)
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Figure 3. Catalytic activity of the CuNi—Z (X = Mn, Fe, or Co) catalysts and the CuNi and Cu
catalysts during the NO-CO-C3He—O, TPR test: (a) NO conversion to N2, (b) CO + CsHg
conversion to COg, () CO conversion, and (d) CsHg conversion.
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