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A study of NOx performance for Cu-chabazite SCR catalysts by Sulfur poisoning and

desulfation
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Abstract:  Small-pore Cu-chabazite SCR catalysts with high NOx conversion at low temperatures are of inter-
est for marine diesel engines with exhaust temperatures in the range of 150 to 300°C. Unfortunately, fuels for
marine diesel engines can contain a high level of sulfur of up to 1.5% by volume, which corresponds to a
SO, level of 500 ppm in the exhaust gases for an engine operating with an A/F ratio of 50:1. This high lev-
el of SO, in the exhaust may have detrimental effects on the NOx performance of the Cu-chabazite SCR
catalysts. In the present study, a bench-flow reactor is used to investigate the effects of sulfur poisoning on
the NOx performance of Cu-chabazite SCR catalysts. The SCR catalysts were exposed to simulated diesel ex-
haust gas stream consisted of 500 ppm SO,, 5% CO,, 14% O, 5% H,O with N, as the balance gas at 150,
200, 250 and 300°C for 2 hours at a GHSV of 30,000 h™. After sulfur poisoning the low-temperature NOXx
performance of the SCR catalyst is evaluated over a temperature range of 150-300°C to determine the extent
of the catalyst deactivation. Desulfation is also carried out at 600 and 700°C for 30 minutes to determine
whether it is possible to recover the NOx performance of the sulfur-poisoned SCR Catalysts.
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Table 1: Input values for catalyst

Space velocity @STP(hr?) 30,000
Catalyst length (in.) 3
Catalyst diameter (in.) 0.875
Correction factor for catalyst 06
wall volume )
Experiment temperature (K) 673
Experiment pressure (psig) 25

Table 2: Input values for reference environment

Tref (K) 293
Pret (pSIa) 14.7
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Figure 1: Schematic diagram of experimental measur-
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(d) Furnace with installed Cu-Chabazite sample

(e) Tested Cu-Chabazite samples
Figure 2: Photographs of test equipments
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Figure 3: Comparison of standard and fast evaluate
for fresh Cu-CHA
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Figure 4: Standard evaluate after twice sulfur poi-
soning(at 150C) of fresh Cu-CHA

FarulA A Yol 28t 2] #3779 A183.(2013. 11)

Standard evaluate after sulfur poisoning
of fresh Cu-CHA afd desulfate‘

—a=frash

NOu Conwersi on rate(%]

=& sulfur poiscninglat 250°C, hrs)

= desulfate(st350'C, 3minutes)

=i desulfate[st5007, Hminutes)

150 200 250 300 350
Temperature[T)

Figure 5: Standard evaluate after sulfur poisoning(at
250C) of fresh Cu-CHA and desulfate(at 350, 500°C)
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Figure 6: Standard evaluate after sulfur poisoning(at
4007C) of fresh Cu-CHA and desulfate(at 600°C)
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Fast evaluate after sulfur poisoning of fresh
Cu-CHA and desulfate
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Figure 8: Fast evaluate after sulfur poisoning(at 40
0C) of fresh Cu-CHA and desulfate(at 600°C)

Comparison between standard evaluate
and fast evaluate

=i=frash{std]
=a={reshilast)

=E=sulfur potsoning|at 400°C, Zhrs), std

MO Canversion rake ()

=@=sulfur polkoning|at 4007, Zhrs), fast
=& desulfste (31600, 30 minutes),sd

=dr desulfate (a2600°C, 20 minutes), fast|

150 250 300

Temperatue| )

Figure 9: Comparison of standard and fast evaluate
after sulfur poisoning(at 400°C of fresh Cu-CHA
and desulfate(at 600C)
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