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Vehicle Emission Control Technology Utilizing Zeolite Adsorption Function

Keita NAKAO
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Tetsuo ASAKAWA

Zeolites are used for various adsorbents by utilizing their pore structure. Zeolites with higher SiO, / Al,O,; molar

ratio show higher hydrothermal durability and are often used in automotive catalyst applications. One of the recent

important applications is hydrocarbon (HC) trap that is effective in reducing HC emission during the cold start

period. HC trap is also required to have strong adsorption capability for hydrocarbons, because it is necessary to

hold hydrocarbons up to the operating temperature of the oxidation catalyst ( > 200°C ). Metal loading is the one

of the effective methods to improving it. In this paper, we report the results of our studies so far along with recent

technical information. Among our developed materials, Cs-loaded zeolite and Cu-loaded zeolite are promising for HC

trap, because they combine higher hydrothermal durability and stronger adsorption capability for hydrocarbons.
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Fig.1 Toluene Adsorption-Desorption Profiles of
High-Silica *BEA

Table 1 Adsorption Behaviors of Toluene to High-Silica * BEA

Desorption Temp. | Adsorption Rate
(c) (%)
Fresh 118 0
Lean-aged 114 0
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Table 2 Adsorption Behaviors of Toluene to Cs/ MFI

Desorption Temp. | Adsorption Rate
(«c) (%)
MFT* Fresh 130 13
Cs/ MFI | Fresh 165 40
Lean-aged 156 35
Rich-aged 165 41
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Fig.5 Cs MAS NMR Spectra of Cs/MFI

a) Fresh, b) 850°C X50hr Lean-aged
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Fig.6 Toluene Adsorption-Desorption Profiles of
Ag/ MFI

Table 3 Adsorption Behaviors of Toluene to Ag/ MFI

Desorption Temp. | Adsorption Rate
(c) (%)
MFT* Fresh 130 13
Ag/ MFI | Fresh 236 68
Lean-aged 110 24
Rich-aged 107 15

¥ Before Ag ion-exchange
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Table 4 Adsorption Behaviors of Toluene to Cu/ Zeolite

Desorption Temp. | Adsorption Rate
(c) (%)
HCT-Ay* | Fresh 138 6
HCT-A Fresh 205 77
Lean-aged 144, 229 56
Rich-aged 158 61
HCT-B Fresh 125, 248 64
Lean-aged 121 0
HCT-C Fresh 190 69
Lean-aged 117 8

¥ HCT-A without Cu loading
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Fig. 8 H>~TPR Profiles of Cu / Zeolite

Table5 Quantitative Analysis of H,-TPR Profiles

Peak Temp. | H, Consumption
(c) (mmol/ g)
HCT-A | Fresh 364 0.189
Lean-aged 447 0.184
Rich-aged 357 0.093
HCT-B | Fresh 280 0.180
Lean-aged 557 0.071
HCT-C Fresh 261 0.092
Lean-aged 552 0.048
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