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Abstract : Waste three-way catalysts were remanufactured by ultrasonic wave treatment followed by active
component re-impregnation and the catalytic activities and surface properties of remanufactured catalysts were
measured at various remanufacturing conditions. In case of the catalyst prepared by ultrasonic wave cleaning, the
optimal period for elimination of surface contaminants from the waste catalyst was found to be about 5 minutes.
The proper re-impregnation amounts of the active components for the best catalytic performance were
investigated and the catalytic performance tests were also carried out with various temperature for the total
hydrocarbon (THC), carbon monoxide (CO) and nitrogen oxides (NOx) conversions. The experimental results
showed that the catalytic performances of the remanufactured catalysts were recovered almost the same level as
those of the fresh catalyst except those of the NOx conversion .
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Figure 1. Schematic diagram of catalyst performance test unit.
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(a) Fresh catalyst (x100)

(d) Aged catlyst
(front side, x300)

(c) Aged catlyst
(front side, x100)

(i) Soi 5 min (X100)

(i) Sonic 5 min (x300)

Figure 2. Photographs of front area of fresh, aged, and
ultrasonic wave-cleaned catalysts.
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Figure 3. SEM images of fresh and aged catalysts.
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(c) Sonic 5 min

Figure 4. SEM images of ultrasonic wave-cleaned catalysts.

(c) PdRh30

(d) PtPdRh10

Figure 5. SEM images of remanufactured catalysts.
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Table 1. Conditions for the catalytic reaction

Operating condition Space velocity Temperature

NOx 2000 ppm
H.C. 2000 ppm
co 1.6% .
15,000 hr’ 150 ~ 400 C
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Figure 6. TGA patterns for the various types of catalysts.
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Figure 7. Conversion of THC with the variation of temperature
over fresh and aged catalysts.
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Figure 9. Conversion of THC with the variation of temperature
over remanufactured catalysts.
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Figure 11. Conversion of CO with the variation of temperature
over ultrasonic wave-cleaned catalysts.
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