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XRD analysis of the H-SSZ-13, BS and Cu-BS samples

Figure S2 presents the XRD patterns of the H-SSZ-13 and Cu-BS samples. Both patterns
exhibit characteristic reflections for the chabazite structure. No obvious reflections from Cu
species can be observed from the Cu-BS sample indicating well dispersed Cu species.
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Figure S1: X-ray diffractograms for the H-SSZ-13 (black) and Cu-BS (blue) samples.
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Figure S2: High-resolution X-ray diffractogram (upper panel) and Rietveld refinement (lower
panel) for the BS sample.
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DSC-MS
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Figure S3: Thermogram (a, d, g, j) and ammonia mass spectrometer signal during NHj
adsorption (b, e, h, k), and NH3 desorption profile during linear heating (c, f, i, 1) of the BS,
Cu-BS, H-SSZ-13 and Cu-SSZ-13 sample.
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Infrared analysis for CO/NO adsorption on the Cu-BS sample

CO and NO adsorption experiments were carried out on the Cu-BS sample using a VER-
TEXT70 spectrometer (Bruker) equipped with a liquid nitrogen cooled mercury cadmium tel-
luride detector with the band width 600-12000 cm™, a Praying Mantis™ diffuse reflectance
accessory and a high-temperature stainless steel reaction chamber (Harrick Scientific Prod-
ucts Inc.). The spectra were measured between 900 and 4000 cm™ with a spectral resolution
of 1em™. About 85 il sample was loaded into the reaction chamber. After pre-treatment of
the samples with O, at 550 °C for one hour, 300 ppm of CO or NO was fed to the samples at
30°C. The spectra were taken in Ar after CO/NO adsorption for 1 min. The backgrounds
were taken in Ar at 30 °C after the pre-treatment. The recorded spectra is shown in Figure
S4.
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Figure S4: Infrared spectra recorded after CO adsorption (left) and NO adsorption (right)
on the Cu-BS sample.

The absorption band at 2151 and 2131 cm™ for the CO chemisorption spectrum (Figure
S4 left panel) can be assigned to CO adsorbed on Cu™.1 The band at 2151 cm™ is similar to
that from the strong CO adsorption on Cu™ observed on Cu-ZSM-5,% while the slightly red-
shifted band 2131 em™ may be originated from CO coadsorbed with OH groups? on Cu™ or
CO on Cu nanoparticles.! The band at 2261 cm™ is associated with CO adsorbed on Cu?*.°
The spectrum recorded after NO adsorption (Figure S4 right panel) exhibit one band at 1889
cmt. This band is assigned to NO adsorbed on Cu?*.5¢ The CO and NO chemisorption
experiments suggest that Cu ions were successfully exchanged into the B-SSZ-13 structure.
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Full infrared spectra for the methane exposure experiments
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Figure S5: Infrared spectra for pre-oxidised BS exposed to methane at 250 °C during 0 to
7 h. The spectrum at 0 h was taken in presence of 500 ppm of N,O whereas the remaining

spectra were recorded in Ar.
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Figure S6: Infrared spectra for pre-reduced BS exposed to methane at 250 °C during 0 to 7

h. All spectra were recorded in Ar.
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Figure S7: Infrared spectra for pre-oxidised H-SSZ-13 exposed to methane at 250 °C during 0
to 7 h. The spectrum at 0 h was taken in presence of 500 ppm of N,O whereas the remaining
spectra were recorded in Ar.
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Figure S8: Infrared spectra for pre-reduced H-SSZ-13 exposed to methane at 250 °C during
0 to 7 h. All spectra were recorded in Ar.
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Figure S9: Infrared spectra for pre-oxidised Cu-BS exposed to methane at 250 °C during 0
to 7 h. The spectrum at 0 h was taken in presence of 500 ppm of N, O whereas the remaining
spectra were recorded in Ar.
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Figure S10: Infrared spectra for pre-reduced Cu-BS exposed to methane at 250 °C during 0
to 7 h. All spectra were recorded in Ar.
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Full infrared spectra for the methanol desorption experiments
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Figure S11: Infrared spectra collected during temperature programmed desorption of
methanol from the H-SSZ-13 sample ramping the temperature from 30 to 450 °C.
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Figure S12: Infrared spectra collected during temperature programmed desorption of
methanol from the BS sample ramping the temperature from 30 to 450 °C.
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Figure S13: Infrared spectra collected during temperature programmed desorption of
methanol from the Cu-BS sample ramping the temperature from 30 to 450 °C.
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