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Apparent rate constants

0.84% Pd T=100°C T=120°C T=150°C T =200°C
ky 0.004 0.004 0.004 0.004 [s™]
ky 0.080 0.080 0.080 0.080 [s~1]
ks 0.030 0.030 0.030 0.030 [s~1]
kg 0.035 0.035 0.065 0.085 [s~1]
K 0.005 0.008 0.050 0.100 [s71]
kg 0.003 0.005 0.020 0.035 [s71]
K 0.7 E-04* 2.0 E-04* 9.5 E-04* 72.3 E-04* [s71]
ky 3.0 E-04 7.0 E-04 35.0 E-04 200.0 E-04 [s™1]
K 0.003 0.005 0.050 0.120 [s71]
ks 0.0 E-04 1.0 E-04 4.0 E-04 6.0 E-04 [s~1]

Table SI.1 Apparent rate constants for the 0.84% Pd sample. The estimates for ks and kg in wet conditions are
reported at the bottom of the table. *Extrapolated from the Arrhenius equation.



0.50% Pd T=100°C

ey 0.00252 [s™]
ky 0.080 [s™1
ks 0.030 [s™1
kg 0.035 [s7]
ke 0.005 [s7]
kg 0.0018 [s7]
kY 1.19 E-04 [s™1]
ky 1.79 E-04 [s™]
k" 0.0018 [s™1
ks 0.0 E-04 [s~1]

Table SI.2 Apparent rate constants for the 0.50% Pd sample. The estimates for ks and kg in wet conditions are
reported at the bottom of the table.
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Fig. SI.1 Replicated Temperature Programmed Surface Reaction (TPSR) runs (tests 1, 3,5, 7) ina NO + O, +
H,0 atmosphere on the 0.84% Pd-CHA sample: nominal NO feed concentration (dashed line), measured
outlet NO concentration (solid lines). T = 100-500 °C at 15 °C/min, W, = 40 mg, GHSV = 300,000 cm3/h/gcat
(STP). Gas feed: NO = 200 ppm, CO = 0 ppm, O, = 10 % v/v, H,0 =5 % v/v. The figure shows that exposing the
catalyst repeatedly to CO + O, in tests 2, 4 and 6 (not shown) did not deactivate the catalyst.
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Fig. SI.2 Temperature Programmed Surface Reaction (TPSR) run in a NO + O, dry atmosphere on the 0.84%
Pd-CHA sample: measured NO release (red dots, difference between NO detected and NO fed), NO, trace
(green dots), kinetic fit of NO (red solid line) and NO, (green line). T = 100-500 °C at 15 °C/min, W, = 40 mg,
GHSV = 300,000 cm3/h/gcat (STP). Feed: NO = 200 ppm, CO =0 ppm, O, =10 % v/v, H,0 =0 % v/v.
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Fig. SI.3 Arrhenius plots of the rate constants for R4ads, R4des, R5 and R6 (dry-gas) over the 0.84% Pd-CHA
sample. T-range = 100-200 °C.
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Fig. SI.4 Arrhenius plots of the rate constants for R5 and R6 (wet feed) over the 0.84% Pd-CHA sample. T-
range = 100-200 °C.
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Fig. SI.5 CO + O, feed mixture: experimental results over 0.84% Pd sample at 100 (squares), 120 (circles) and
150 °C (triangles). W,,; = 40 mg, GHSV = 300,000 cm3/h/g..: (STP). Gas feed: CO = 1500 ppm, O, = 10% v/v,
H,0 = 0% v/v.



€
& 200 - GTTeeeeesssscccccceeeonao /J’////////////////”////////////////////////////////h
=
1504
1 CO NO
1004 10000
s o o 120°C
{:6 A A 150°C
OM' —— 1 T 1 T - T " 1 T T T
4500 4550 4600 4650 4700 4750 4800 4850 4900 4950 5000
t[s]

Fig. SI.6 CO + O, + delayed NO feed mixture: experimental results over 0.84% Pd sample at 100 (squares),
120 (circles) and 150 °C (triangles). W, = 40 mg, GHSV = 300,000 cm3/h/g..:(STP). Gas feed: CO = 1500 ppm,

NO =200 ppm, O, = 10% v/v, H,0 = 0% v/v.



1800
1801 coin
£ J
s 1400
Q
= 1200 4
o
"'3 T k3 k  k*3 7
= : 1 1 1 T
;_; 400 ——COo
Q i ———CO,
c 300 2
Q
[&] 200 4
1004 %, CO
2 NO,
0 ey SIS s e e e
0 100 200 300 400 500 4500 4600 4700 4800 4800 5000
Time, s
1800 J
1600
£ ]
s 1400
a
I3 1200
2
- pa
g 400”
= i
3]
c 300
Q
O 200
100
0 . LS A e S s s |
0 100 200 300 400 500 4500 4600 4700 4800 4800 5
Time, s
NO in
200
E 150
[=}
=— *
S k3 Kk, K3
.E 100 ————NO
§ ————NO,
8 adsorption
50
0 — . R
0 500 1000 1500 2000
Time, s
200
E 150
=%
g ki/3 ko k*3
= 5 5 M5
‘E 100 ——NO
8 ———NO,
s
o
[¥]
50
o i fa%n -
0 500 1000 1500 2000
Time, s

Concentration, ppm

Concentration, ppm

Concentration, ppm

1800

16001 coin
£ J 4
H 1400
[=1
& 12004
o
s 7 L3 Kk k'3 7
= 400: 2 5 g T
c —CO
5] —_—0,
= 300+ 2
=]
[&] 2004

100 H o CO

, 2 NO,
0 ey ==t T o Z e e e e e
0 100 200 300 400 500 4500 4600 4700 4800 4900 5000
Time, s

1460 4 | k/3 Kk k;*3
=) s s () =
——CO0,
40 -
30
20
10 4
0 T T T T r T e
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Time, s
NOin
200 e O S LN Ve 4
150
*
kJ3 k, k3
100 — e NO
———NO,
desorption
50
oLk R R |
0 500 1000 1500 2000

180
ksIS ks k6*3
— NO
" ————NO,
. s oy
500 1000 1500 2000
Time, s

Fig. SI.7 Sensitivity analysis for the different kinetic parameters on the test that was used for the fit. Light
colors are for k/3, regular colors for the fitted k and dark colors for k*3.



