1) Geometric parameters of Cu(I) sites before and after single NO molecule adsorption in high

silica model.

PBE/TZVP results. Distances in A, angles in degrees.

Cu() Cu(D)-FAU“ NO-Cu(I)-FAU
site
nAl-O(H)Y? CNa Rewo? CNcu Reuo Reun Ryno  Bcuno
site II LAl 33) 1.98, 2.06, o) 2.05 (02), 1.795 1.175 143.6
2.19 (02) 2.05 (04) 1.793 1.174  145.8*¢
2Al- 33) 1.98,2.08, n 2.03 (02), 1.795 L.177 143.0
meta-1' 2.13 (02) 20804 1792 1.176 1457
2Al- 33) 2.02,2.06, n 2.04 (02), 1.798 L.177 142.3
para-1 2.11 (02) 2.08 (04) 1.794 1.176 145.8%*
1.798 1.180 142.2
3ALLIL 33) 2.00, 2.06, ) 2.04 (02),
2.08 (02) 2.11 (04) 1.794 1.178 145.4%
33) 2.04, 2.16, 1.837 1.180 137.3
2.47 (02) 1.837 1.181 136.4%
site 11 2.02 (O1), 2.01 (O1),
1Al 2(1) 2.04 (Od) 2 503 (Od) 1.785 1.176 145.8
2.01, 2.02 2.04, 2.05
3A1-3.3 2(2) OD) 2(2) ©OD) 1.797 1.175 144.8
1.96 (O1), 1.95 (O1),
4AI-1,1,3  2(1) 2.16 (Od) 2 5y (0d) 1.785 1.175 145.8

¢ Data from ref. 65. * nAl-m: n denotes number of Al atoms within QM cluster, m are
crystallographic types of protonated O atoms. ¢ Cu coordination number to framework O atoms.
m(n): m denotes total Cu-O coordination number, n number of distinct coordinated TO4 units. d Only
Cu-O distances closer than 2.5 A considered. Italics depict distances between Cu and O atoms
belonging to AlOy units. Crystallographic types of O atoms in parenthesis. ¢ Star depicts Cu-N-O
species bent toward the plane of 6T ring. ! Meta and para denote mutual Al atoms positions in 6T
ring.



2) Geometric parameters of Cu(l) sites before and after single NO molecule adsorption in Y

models.

PBE/TZVP results. Distances in A, angles in degrees.

model  Cu(l) Cu(I)-FAU* NO-Cu(I)-FAU
site
nAl’ CNey' Reuo” CNcu Rcu-o Reun Rno  Ocun-o
. . 1Al 2.10, 2.06, 2.05(02), 1801 1.174 1426
Yroostell ) 3 Hw02 Y 20704 1796 1178 1468+
by 205220 1848 1173 1372
(02) 1.843 1.174 137.9%
2Almeta® o 198,206, 0 20102), 1800 L178 1414
(2) 2.32 (02) 20704 1793 1177 146.1%*
20 2.00, 1838  1.176 1359
227(02) 1833 1.178 137.8*
2Alpara 5o 204209 ., 203,202 1834 LI75 1399
(1) 2.14 (02) (02) 1.835 1.172  139.6%
site I 2Al 21) 22'_%;((%‘3’ 21) 5:84;(((2)2), 1790  1.175  145.1
. 1Al 2.02,2.09, 2.0302), 1804 1.174 1420
Y2 o stell 33 L1502 2V 20004 1708 1172 1465¢
bp) 203220 1851 1173 1368
(02) 1.846  1.172  138.5%
2Almeta 5 202,209 o 204,216 1854 1177 1303
(D 2.13 (02) (02) 1.845  1.173  138.3%
2Alpara 4o 206,200, 20502), 1817 LI78 1381
(D 2.16 (02) 2.10(04) 1.804 1.177 145.2%
20 2.07, 1862 1.176  135.1
22902) 1860 1.179  134.7*
. 3Al 2.02, 2.06, 2.06,2.20, 1852 1.180 135.6
X sitell ) 33 21002 3 23502 1855 1183 133.8%
yiy 20402, 1801 LSO 1414
2.07(04) 1793 1.178 147.0%

“ Data for Y1 model from ref. 65. ” nAl: for site II clusters denotes number of Al atoms within 6T
ring for site II, value in parenthesis refers to number of Al atoms in the remaining part of QM
cluster. For site III cluster is total number of Al atoms in QM cluster. ¢ Cu coordination number to
framework O atoms. m(n): m denotes total Cu-O coordination number, n number of distinct
coordinated TOy units. ¢ Only Cu-O distances closer than 2.5 A considered. Italics depict distances
between Cu and O atoms belonging to AlOy4 units. Crystallographic types of O atoms in parenthesis.
¢ See text for detailed description of various ‘Y lattice’ models. / Star depicts Cu-N-O species bent
toward the plane of 6T ring. * Meta and para denote mutual Al atoms positions in 6T ring.



3) Properties of the dinitrosyl species calculated for high-silica FAU model.

Singlet (S)and selected triplet(T) states: structural parameters (distances in A, angles in degrees), interaction energies (kJ/mol) and NO stretching

bonds harmonic frequencies (cm'l).

Cu(l) site  nAl-O(H)* spin  CNc,” Rcuof Reun Rn.o Ro.o’ RN OcuN-0 Eads AH,q! ONO
(Edef)e
site 11 2.08(02) 1889  1.168 1275 77 1691
1Al S 2D S04 1956 1164 T FT2 st 39 1814
214(02) 1845  1.168 137.9 .56 1689
T 20 504 1929 1166 28 27T 334 g 27 1829
DAL 209(02) 1888  1.170 1273 75 1682
meta-1 S 2D S04 1952 1166 T FT2 0 sa 0 (83) 38 1805
2.09(02) 1874  1.168 1345 .55 1674
T 20 His04 1913 1160 2% 2T 36 (34 26 1814
DAL 272(02) 1931  1.168 1248 T2 1682
para-1 S 2D S04 194 1167 2P F0 a9 (g4 36 1802
2.10002) 1872 1174 1277 73 1673
3AI-L1 S 2D S04 1975 1164 2B EB a4 (98 37 1802
2.13(02)
1972 1.174 1233 65 1663
S 33)  2.36(02) 236 270 32
Sioios 1975 Lles 1233 (69) 1791
site III 205(01) 1902  1.169 1263 87 1686
1Al S 2D Hs04 1915 1167 20 EB 59 3 45 1807
208(04) 1891  1.174 1232 73 1670(1700)°
3Al-3,3 S 2D Ho0004 2032 1163 XM 20 93 (3 37 1789(1825)
1.97(01) 1900 1171 1256 -89 1681(1698)
4Al-L1.3 S 2D S04 1920 1166 0 2B 50 @ 46 1785(1817)
o reson 1SS LT oo oo L o 1672

1.895 1.167 132.8 ®) 1789



“ nAl-m: n denotes number of Al atoms within QM cluster, m are crystallographic types of protonated O atoms. > Cu coordination number to
framework O atoms. m(n): m denotes total Cu-O coordination number, n number of distinct coordinated TO, units. © Only Cu-O distances closer
than 2.5 A considered. Italics depict distances between Cu and O atoms belonging to AlO4 units. Crystallographic types of O atoms in
parenthesis. ¢ Distances between atoms belonging to NO molecules. ¢ See text for definition. / Calculated according to the equation 3 with f.
taken form MP2 and CASPT?2 calculations.  Meta and para denote mutual Al atoms positions in 6T ring. ¢ Values in parenthesis obtained from
22T QM clusters.



