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1. Introduction

Due to the increasingly stringent NOx emission regulations imposed by the EPA [1],
several research efforts are ongoing to understand the potential NOx abatement techni-
ques that are available for lean-burn diesel engines, which include: NOx storage and re-
duction (NSR) [2-4], selective catalytic reduction (SCR) [6-6] and continuously re-
generating trap (CRT) [71.

In these technologies, the oxidation of NO to NO: is an important step for the after
treatment reactions. At present, it i1s mainly achieved by using Pt-based catalyst.
However, many problems remain to be solved before its commercial application.

There has been little attempt to search substitute for Pt based catalyst. In present
work, we report a new catalyst of Co—-ion exchanged K->Ti205 as alternatives of Pt based
catalysts. The activity comparing with Pt-based catalysts for the NO oxidation was in-
vestigated by varying concentration of oxygen and GHSV. The deactivations of the cat-
alyst with SO2 and NO:2 were also evaluated.

2. BExperimental

Reaction tests were performed in flow-reactor equipment, consisting of a packed-bed
made of quartz tube (10mm internal diameter). 0.6g catalyst was charged in each run,
with various space velocities from 20,000 h ' to 240,000 h''. The gas existing the reactor
was continuously analyzed by means of a NOx analyzer (Chemiluminescence NO-
NOx-NOx analyzer, Model 42C, high level, Thermo environmental instruments INC.).

Catalyst deactivation test is another important part in this work, which include the in-
fluence of SOz and NOo.

3. Results and discussion

3.1. Influence of GHSV and O
Figure 1 shows the oxidation of 700ppm NO at various GHSV as a function of tem-
perature with 1026 O 1n the feed. From the figure we can find that the optimum tem-

perature shifted to higher region (from 282 T to 320 T) and the maximum NO con-
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version decreases from 845 to 72% with increasing GHSV from 20,000h_1 to 240,000h
which is due to the thermodynamic equilibrium(NO: < NO + 3 O2). When the GHSV is
high asl20,000h_1, the NO conversion is still over 80%, which means the reaction rate is
very high.

The effect of O: concentration is shown in Figure 2. The maximum conversions ob-
served at various temperatures are dependent on the O2 concentration. The peak temper-
ature at which the maximum conversion is shown decreases with an increase in the
concentration of O:. Above the peak temperature, the conversions decrease with the
temperature increase due to the thermodynamic equilibrium. The same phenomenon was
also observed for Pt-based catalysts by Joél Després [8].
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Fig.1l. Influence of GHSV on the conversion of NO as a function of temperature.
Feed: 700ppm NO, 10% O, T: 200 T ~420 C, increasing rate: 2 C/min,
GHSV: 20,000h“1~240,000h'"1, He balances.
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Fig. 2. Influence of the O concentration on NO conversion as a function of temperature.
Feed: 700ppm NO, 0.4~10% 2, Temperature 200 C~440 T, increasing rate: 2 C
/min; GHSV: 20,000h™", He balances.
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3.2. Deactivation by SOz and NO-

SOq poisoning is one of the key problems for Pt-based catalysts. In order to check ac-
celerated deactivation, more than one order of magnitude higher than the typical value
present in gasoline engine emission were used. The results of the test are shown in
Figure 3. When the SO, concentration is kept within 10ppm, there is only a slight de-

crease in the NO conversion, which indicates that Co—1on exchanged K2Ti:0s is resistant
to the SOz poisoning.
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Fig. 3. Influence of SO; on NO conversion as a function of temperature.
Feed: 700ppm NO, 10% O, Temperature 200 C~420 T, increasing rate: 2 TC/min;
GHSV: 120,000h ' He balances.
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Fig. 4. Oxidation of NO over fresh and pretreated catalysts.
Feed: 700ppm NO, 10% Oz Temperature 200 C ~ 420 T, increasing rate: 2 C/min,
GHSV: 120,000h !, He balances.
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Figure 4 shows the oxidation of 700ppm NO over fresh and pretreated catalyst in
550ppm NO: and 109 O2 at 250 C for 2h as a function of temperature. The pretreated
catalyst shows the same activity as the fresh one, which means NO: has neglectable ef-
fect on Co-1on exchanged K2T120ks.

4. Conclusion

The influence of GHSV and O:2 concentration were studied. It is found that the re-
action rate of NO oxidation on Co-ion exchanged K;T120s catalyst is very high. The
peak temperature 1s as low as that of Pt-based catalyst.

Deactivation tests have shown that Co-ion exchanged K:Ti20s catalyst is more re-
sistant to SO2. and NO. Comparing to Pt-based catalyst, the high NO oxidation activity
and high resistance to NO: and SO: of the new Co-ion exchanged K:Ti:0s catalyst

make it a promising candidate catalyst for commercial application.
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