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1 Physico-chemical characterization

1.1 Elemental and N2-physisorption Measurements

The results from standard characterization is reported in Table S1. The samples are denoted
XCuSSZ-13 and yCuSAPO-34, where x is the Cu/Al ratio and y is the Cu/Si ratio.

Table S1. Elemental composition, such as (Al+P)/Si [Si/Al], Cu/Si [Cu/Al] and Cu content was
determined with Energy Dispersive X-ray Spectroscopy (EDX). N2-adsorption/desorption
measurements recorded at -196 <C were used to find the specific surface area (m?%g) and total
pore volume (V). Thermogravimetric analysis was used to find the water content (%).



Exchange Specific

S (A+P)/Si | culsi | cue \C’gﬁg;tb surface | Vi©
P Method areat
[SIAI | [CWAI | (Hmolig) | (cm¥g)

(Cu-salt) g (m2/g)
0.50Cu LIE
557.13 (CuA) 14.8 0.53 540 18 770 | 0.334
0.25cusApo- | LIE
' (CuAcy) 14.9 0.25 249 18 616 | 0.294
34 ;

(x3)
0.08CUSAPO- | LIE
34 (CUAC) 14.9 0.08 87 14 690 | 0.306

4determined by EDX
bdetermined with TGA
‘determined at p/po = 0.99
4The CuAc; solution used in the first round was 0.02 M. For the second and third round, a
CuAc-solution resulting in a Cu/Si ratio of 0.5 was used (0.008 M).




1.2 Scanning Electron Microscopy (SEM)

Figure S1 shows the SAPO-34 morphology at different distances.
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Figure S1. SEM-images of H-SAPO-34 at different distances. The crystals of the copper incorporated SAPO-34
materials were similar to the parent material, and are therefore not included.

1.3 Powder X-ray Diffraction (PXRD)

The PXRD patterns of the template containing and H-form SAPO-34 is reported in Figure S2.
In Figure S3, the H-form SAPO-34 pattern is reported together with the Cu exchanged SAPO-
34 samples used in this study.
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Figure S2. PXRD pattern of the template containing SAPO-34 (turquoise), and the calcined
SAPO-34 (black). The patterns are vertically shifted for clarity.
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Figure S3. PXRD patterns of the calcined parent material (black) as well as the Cu-exchanged
SAPO-34 materials, 0.08CuSAPO-34 (orange) and 0.25CuSAPO-34 (red). The patterns are
vertically shifted for clarity.

1.4 CO; production from CHs-TPR

Figure S4 shows the product detected after fully oxidation of methane over the three Cu-CHA
samples tested in this study.
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Figure S4. CO; production profiles from total oxidation of CHa over 0.50CuSSZ-13 (blue),
0.08CuSAPO-34 (orange) and 0.25CuSAPO-34 (red), measured by an online MS during flow
of CH4 while heating from 100 to 650 <T (ramp: 5 <C/min). The materials were activated at 500

<T in Oz for 8 h prior to the CH4-TPR experiment. The profiles have been normalized to the
sample weight.

1.5 Raman Spectroscopy

Table S2 is summary of the Cu(l1)xOy species assigned to peaks observed in the Raman spectra.

Table S2. Overview of bands correlating to Cu(I1)xOy species observed in this study, and their
comparison to assignments found in literature



SAPO-34 SSZ-13 Coordination Cu(1)xOy-species Reference

620 Three-fold [Cu-(1-0)-Cu?* 'pe'El‘tit al.
524 510 Pappas et
al. [2]
587 580 Three-fold [Cu(trans-p-1,2-02)Cul?*
812 830
549 Pappas et
Four-fold [Cu(n®-02)]* al. [2]
1006 1100
Woertink
o 1 +
1155 Three-fold [Cu(n™-02)] etal. [3]
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