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Catalyst Consisting of Combined Metal Oxide and Alkali Metal Sulfate for Diesel Exhaust Emissions
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Abstract

Diesel engines are being reviewed as a way of reducing CO, because of their high thermal efficiency. However, noble metals such
as platinum are essential to catalysts for diesel exhaust gas treatment. As those metals are sparse resources, it is an important
challenge to economize their use. Regarding this matter, we focused on catalysis for Particulate Matter (PM) combustion using a mixture
of transition metal sulfate and alkali metal sulfate. We studied various mixtures without platinum and as a result we determined a specific
mixture to be the best for high catalysis and durability. In exhaust gas tests, the mixture proved a suitable substitute for noble metal catalysts.

If it replaces the conventional catalyst in the system, it can reduce the use of noble metals.
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Fig. 1 Schema of diesel exhaust gas treatment system
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Fig. 2 Relation between type of mixture and combustion onset temperature
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Fig. 3 PM combustion performance of developed catalytic DPF
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Fig. 4 Catalytic reaction with isotopically labeled oxygen
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Fig. 5 View showing frame format of PM combustion
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Fig. 6 Relation between endurance time and combustion onset temperature
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Table 1 Result of endurance test
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oooo [g/kWh] 0h 600h | 1100h | 1670 h
PM 00300 0011 | 0010 | 0011 | 0.009
HC 0700 0139 | 0236 | 0252 | 0249
co 5000 0016 | 0192 | 0210 | 0331
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Fig. 7 PM number around developed catalytic DPF
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