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Verification of HC Trap Materials and Catalysts to Reduce Exhaust Emissions
during Cold-start in V6 Engine
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In order to reduce emissions immediately after
engine cold-start, which is a challenge for conventional
three-way catalyst systems, an HC trap catalyst was
developed that combines new HC trap materials and
an HC purification catalyst for efficiently purifying the
trapped HC. Ag-CHA and Cu-FAU were developed as
zeolite HC trap materials that have pore sizes close
to the HC molecular sizes and can adsorb HC up to
higher temperatures by increasing the stability of the
exchanged ions that promote chemisorption. It was
also clarified that arranging the HC purification catalyst
layer in the upper layer of the HC trap materials is
key to effectively purifying the desorbed HC, and that
adding an oxygen absorbing and releasing material
consisting of CeO, and ZrO, in a 1:1 ratio to the
HC purification catalyst enables purification of the
desorbed HC even under stoichiometric conditions. A
V6 engine with this HC trap catalyst in an underfloor
arrangement was able to reduce HC emissions during
engine cold-start by approximately 50% in the LA#4
mode emission test.
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Fig. 2 Direction of enhancement of HC trap material
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Table 1 Gas composition of model gas for evaluation
Gas Concentration

Propylene / ppmC 348
Isopentane / ppmC 108
Toluene / ppmC 408
Isooctane / ppmC 336
NO / ppm 500

Hs / % 0.17

CO /% 0.5

02/ % 0.49

CO, /% 14

H,O / % 10

N, Balance
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Fig. 5 Influence paraffin carbon number on adsorption

rate of various zeolites evaluated with 300 ppmC
various paraffin and N, gases

Table 2 Propylene adsorption rate on various
ion-exchanged FAU

Element Cu Ag Cr Co Ni Mo
Adsorption rate [%] | 5.1 | 13.0 - - - -
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(b) After aging at 850°C

Fig. 6 Propylene adsorption and desorption profile of

Ag-CHA and Ag-MFI
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