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Fig. S1 Lewis pair functionalized UiO-66. (a) Octahedral cage (green) and tetrahedral cage (purple)
of the unit cell of UiO-66. (b) Primitive cell of UiO-66 with the octahedral cage highlighted. Two
Lewis pair functional groups in a single UiO-66 primitive cell with the groups (c) unquenched and
(d) quenched. The energy of the quenched configuration is 1.74 eV lower than the unquenched
configuration. The UiO-66 framework atoms are represented by lines, and the Lewis pair
functional moieties are represented by balls and sticks. Atom colors: gray for C, red for O, blue
for N, pink for B, dark green for Zr, light blue for F. Hydrogen atoms belonging to the framework
are not shown for clarity.
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Scheme S1. Proposed synthesis route for UiO-67-NBF2.12

We here sketch out a potential pathway for synthesis of UiO-67-NBF2 as shown in Scheme S1.
NH: functionalized PBDC (PBDC: 1,4-benzenedicarboxylate) *8 and N doped PBDC %2 are
well known linkers can be synthesized for MOF. The linker shown in Scheme S1, 2-amino-3-(4-
cargoxyphenyl)pyridine-6-carboxylic acid, 1 may be obtained by modification of dcppy with
N.!

(1) Synthesis of UiO-67-N-NF is achievable based on the postsynthetic modification (PSM)
method for synthesis of UiO-67-dcppy (dcppy: 2-phenylpyridine-5,4 0-dicarboxylic acid).!*
Here, we can combine PBDC and 1 to get a statistical mixture of linker and finally UiO-67-N-
NH:2 obtained should be partially functionalized by N-NHo.

(2) The NH2 group may be replaced with a B(OH)2 functional group using chemistry described
by Zhao et al. in Ref 1 for producing arylbornic acids from arylamines.

(3) The B(OH)2 group can be modified to BF> through Method A described by Ishihara et al. in
Ref 2 to obtain the target product UiO-67-NBF-.
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Fig. S2 Primitive cell of (a) UiO-67, (b) UiO-67-NBF, and (c) UiO-67-(NBF.)4 with the octahedral
cage highlighted
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Table S1. Summary of pore volumes and porosities for UiO-67, UiO-67-NBF, and UiO-67-
(NBF,)4 calculated by PLATON®,

Material Pore volume (A%  Porosity (%)
Uio-67 3360.7 68.2(67.7%)
UiO-67-NBF: 3340.2 67.8
UiO-67-(NBF2)4 3269.1 66.3

The pore volume of UiO-67 simulated is 3360.7 A3/primitive cell (0.955 cm®/g), which is close to
the experimental results 0.85 cm®/g 17 and simulated results 1.05 cm®/g 8,

Table S2. The adsorption energies of CO2 and H: in UiO-67-X, with X= NBF,, NBH2, NBCl,
NB(CHs)2, NB(Ph)z.

Eads H2 CO2
UiO-67-NBF; -0.50 -0.20
UiO-67-NBH> -1.35 -0.80
UiO-67-NBCl; -099 -0.26
UiO-67-NB(CHs)2  -0.45 -0.18
UiO-67-NB(Ph); 021 014

Note: Ph = phenyl group

Table S3. The structural details of CO2 and H2 adsorbed in UiO-67-X. (bond length: d/angstrom,
angle: z/degree)

CO2 H2
d(C—Oa) d(C—Ob) Z(Oa—C—Ob) d(Oa—B) d(C—Nz) d(Ha*Hb) d(Ha_B) d(Hb_Nz)

Free H» 0.732

Free CO> 1.176 1.176 180.0

UiO-67-NBF, 1.289 1.193 130.8 1.530 1.646 2.041 1.232 1.031
UiO-67-NBH; 1.293 1.198 129.1 1.582 1.604 2121 1.220 1.027
UiO-67-NBCl, 1.302 1.193 129.3 1.509 1.603 2.080 1.211 1.029
UiO-67-NB(CHz3)2 1.285 1.194 129.8 1.554 1.613 2.019 1.233 1.029
UiO-67-NB(Ph). 1.288 1.194 131.4 1.549 1.648 2.055 1.231 1.032
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Table S4. The structural details of CO2 and H adsorbed in UiO-67-X. (bond length: d/angstrom,
angle: z/degree)

CO2 H:2
d(C—N) d(C—B) L(N—C—B) d(C—N) d(C—B) Z(N—C—B) d(C—N) d(C—B) Z(N—C—B)
UiO-67-NBF» 1.351 1.576 112.8 1.358 1.628 110.0 1.351 1.659 112.4
UiO-67-NBH: 1.377 1.597 120.6 1.367 1.582 110.2 1.367 1.589 114.9
UiO-67-NBCl, 1.353 1.572 112.0 1.365 1.619 108.7 1.360 1.627 111.5

UiO-67-NB(CH3). | 1.357  1.583 112.4 1.370 1.610 110.0 1.369  1.623 112.4
UiO-67-NB(Ph), 1.352 1.570 114.3 1.360 1.623 110.4 1.356  1.656 111.7

Table S5. The DDEC charges of Lewis acid (B) and base (N) sites of functional group in UiO-
67-NBF, and adsorbed CO> or Hz. The atom labels are defined in Fig. 2.

Lewis acid  Lewis base CO; Hz
B N C Oa Ob Ha Hb
UiO-67-NBF> +0.78 -0.23
w/CO; +0.72 -0.03 +0.63 -0.41 -0.40
wW/H> +0.45 -0.12 -0.24 +0.29
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Fig. S3 The optimized cluster model of the NBF2 functionalized BPDC ligand with carboxylate
groups in BPDC ligand replaced by H atoms (a) and the NBF; functionalized ligand cluster with
adsorbed H; (b) and CO2 (c). The adsorption energies of H, and CO; calculated by CP2K and
Gaussian 09.1° The theoretical level for CP2K calcuations is described in the main text and for
Gaussian calcuation we used the M062X functional with the 6-311++G(d,p) basis sets. The
optimized primitive cell structure of UiO-67-NBF2 with adsorbed Hz and CO- are shown in (d)
and (e), respectively, for comparison. Note the steric hinderance in (e) caused by the close
approach of the two oxygen atoms, only 2.514 A apart. In contrast, the H-O distance in (d) is
appropriate for hydrogen bonding.
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Fig. S4 Potential energy profile for CO2 hydrogenation to produce cis-HCOOH in UiO-67-NBF-.
Structural details of 2H*+CO2: d; o =1.176 A, d;  =1.180 A, 0, -c-0,=178.29°, dy ;.
=2573 A, d; , =2.804 A, d, =1.031 A, d, 5=1.233A; TS3: d¢ o =1.213 A, d ,, =1.266
A, c0,-c-0,=135.96, dy y =1.292A, d. ,, =1.250 A, dy, =1.242 A d,, 5=1577 A

HCOOH: d¢ o =1.217 A, d¢ 4 =1.350 A, 0, -c-0,=122.72°, d;, _y =0.993 A, ., =1.106
A d, y=2412A, d, 5=3.056 A,
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Fig. S5 The top view of sequential H. addition in UiO-67-(NBF2)4 corresponding to Fig. 4.
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Fig. S6 Potential energy profile for the dissociation of the first Hz in UiO-67-(NBF2)4. Structural

details of Ho(vdW): d,, _,, =0.738 A, q, ,=2.729A,q, ,=2.476 A

TS1(1): d

Ha—Hp

=0.952 A, a, ,=1465A q, , =1413A;2H* g, , =2.056 A, q, ,=1.229 A,
d,, ,=1.032 A,
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Fig. S7 Potential energy profile for the dissociation of the second Hz in UiO-67-(NBF2)a.
Structural details of 2H*+Ha(vdW): o, =0.735A, 4,  =2.833A,q,  =2.665A;

TS1(2): g, ,, =0.946 A, a,  =1475A,q,  =1421A;4H* 4  =1961A, 4,  =1231A,
d, . =1.033A.
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Fig. S8 Potential energy profile for the dissociation of the third Hz in UiO-67-(NBF)4. Structural
details of 4H*+Hp(vdW): 4, =0.733A, 4,  =3.645A,q4,  =2.876 A;

TS1Q3): a, ,, =0.981A, a,  =1.451A 4  =1373A; 6H*: 4, , =2.027A, 4, ,=1231A

d,, _

,=1.031 A
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Fig. S9 Potential energy profile for the dissociation of the fourth Hz in UiO-67-(NBF2)a.
Structural details of 6H*+Ha(vdW): o, . =0.738 A, 4,  =2.863A,q,  =2.632 A,

TS1(4): g, ,, =0.970A, a, ,=1456 A4,  =1.382A;8H* 4 , =2.020A, 4,  =1231A,
g, . =1.031A
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Fig. S10 Projected density of states (PDOS) for B and N atoms in UiO-67-(NBF2)s and UiO-67-

NBF.. (a) Plot of both B and N PDOS over both the valence and conduction bands. (b)
Conduction band B PDOS. (c) Valence band N PDOS. The Fermi level is normalized at 0 eV in
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each graph. The smeared PDOS data were obtained by post-processing using the python code
written by Juan Garcia in N. Aaron Deskins’s group.?
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Fig. S11 Potential energy profile for CO> reacting with a hydride (Ha) and proton (Hp) in UiO-
67-(NBF2)s with 2H* (single dissociated Hy). Structural details of CO2+2H*: dc,oa =1.173 A,

Oco,=1.178 A, ~0,-c-0,=179.10°, do , =2.147 A, dc , =2.569 A, d,, =1.034 A, d,
=1.224 A; TS3(1): d¢ o, =1.207 A, d;  =1.265A, <0, -c-0,=136.41°, dy _, =1.268 A,
ey, =1.248 A, dy, =1.238 A, d, =1.515A; cis-HCOOH: d. , =1.216 A, d; o =1.350 A,

20,-c-0,=122.98°, d;, , =0.987 A, d. , =1.106 A, d, |, =2.552 A, d,, 5=3.045A.
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S12 Potential energy profile for CO; reacting with a hydride (Ha) and proton (Hp) in UiO-

67-(NBF2)s with 8H* (4 dissociated Hy). Structural details of COx+2H*: d; o =1.166 A, d¢ ¢
=1.187 A, ~0,-c-0,=178.93°, dy  =2.420 A, d. , =2519 A, d, =1.032A, dy,
=1.225 A; TS3(4): d¢ o, =1.203 A, d;  =1.283 A, 0, -c-0,=135.68°, d,  =1.305 A,
ey, =1.247 A, d,, =1.239 A, d, ;=1.555 A, cis-HCOOH: d. , =1.204 A, d; ¢ =1.368 A,

£0,-c-0,712366°, dg ; =0.992 A, d., =1.109 A, d,, =2.107 A, d, ;=2.388 A.

S16



0.80

0.60

0.40

0.20

0.00

-0.20

Energy(eV)

-0.40

-0.60

-0.80

-1.00

[ cis-HCOOH ca \ AE=1.16

+6H*
0.00

\  CH,(OH),
N +4H*
—
-0.84

Fig. S13 Potential energy profile for cis-HCOOH reacting with a hydride (Hc) and proton (Hq) in
UiO-67-(NBF2)4 to form methanediol. Structural details of cis-HCOOH+6H*: dC_HC =2.162 A,

do, 4, =2.403A, d, ;=1210A, d, ,=1.035A;TS4: d. , =1.380A, d, , =1.279A, d,, ,
=1.361 A, d, _=1.224 A; CHy(OH),+4H*: d. ; =1.100 A, d, _,, =0.985 A, d,, ;=3.334 A,
dy, y=2.119 A,
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Fig. S14 Potential energy profile for CH2(OH). reacting with a hydride (He) and proton (Hs) in
UiO-67-(NBF2)4 to form CH3OH and H.O. Structural details of CH2(OH)2+4H*: dc,He =2.806 A,

do n, =1910A, dy g=1.221A, d, ,=1.054A; TS5: d._; =2.020A, d, ,, =1.013A, d,,

=1.265 A, d, ,=1.847 A, d. , =2.298 A; CH3OH+2H*: d. , =1.109 A, d, ,, =0.980 A,

dy 5=4.927 A d, =2.724 A
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Fig. S15 (a) Potential energy profile for rotation of cis-HCOOH to trans-HCOOH in the center of
UiO-67-NBF>. The torsion angle of Ha-C-Oa-Hp in cis-HCOOH, TS6 and trans-HCOOH are 0.4°,
94.5°and 179.7°, respectively. The rotation barrier is 0.48 eV. (b) The structural details for rotation
of cis-HCOOH to trans-HCOOH at the corner of UiO-67-NBF.. The torsion angle of Hy,-C-Oa-Ha
in cis-HCOOH, TS and trans-HCOOH are 2.7°, 94.5° and 179.6°, respectively. The rotation barrier
is 0.65 eV. The diffusion of cis-HCOOH from the corner to the center of the pore is endothermic
by 0.26 eV. (c) The structural details for rotation of cis-HCOOH to trans-HCOOH in the gas phase.
The torsion angle of Hy-C-Oa,-Ha in cis-HCOOH, TS and trans-HCOOH are 0.0°, 90.0° and 180.0°,
respectively. The rotation barrier is 0.40 eV.
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Fig. S16 Potential energy profile for trans-HCOOH reacting with a hydride (Hc) and proton (Hq)
in UiO-67-(NBF2)4 to form CH20 and H2O. Structural details of trans-HCOOH+6H™*: dC,HC =2.644

A dy  =2198 A, dy 5=1223 A, d, =1.037 A; TS7: d. ,, =1.392 A, d, , =1.198 A,
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Fig. S17 Potential energy profile for CH2O reacting with a hydride (Hg) and proton (Hn) in UiO-
67-(NBF2)s. Structural details of CHO+4H*:d_, =2.812 A, d,, ;=1.235 A, de o, =1.225 A,

do,y,=2.763 A, d,, ,=1.032 A; TS11: d._, =1.502 A, d,, 5=1.320 A, d¢_o =1.276 A, dy_,
=1587 A, d,, =1.086 A; CHsOH+2H*: d_, =1.099 A, d, ;=4.043A, d._, =1.445A, d,

=0.978 A, d,, ,=2.684 A,
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Table S6. The energy data for Fig. 6.

Species Energy(eV)
CO2(g)+4H2(9) 0.00
CO2(g)+8H+~ -1.59
CO2+8H~ -1.93
cis-HCOOH+6H* -1.57
trans-HCOOH+6H* -1.75
CH2(OH)2+4H* -2.41
CH20+H20+2H* -2.09
CH30OH+H,0+2H* -2.75
CH3OH(g)+H20(g)+2H* -2.00
TS3(4) -1.33
TS4 -1.25
TS5 -0.34
TS6 -1.13
TS7 -0.83
TS8 -0.62
TS9 -1.39
TS10 -1.82
TS11 -1.67

Table S7. The forward reaction energies AE; (eV) and barriers AEy (eV) for the elementary
reactions involving methanol production in UiO-67-(NBF2)a.

reactions AEr AEp
Ho—2H* -0.52 0.35
Ho+2H*—4H* -0.46 0.37
Ho+4H*—6H* -0.29 0.49
Ho+6H*—8H* -0.32 0.50
CO2+8H*—cis-HCOOH+6H* 0.18 0.60
cis-HCOOH+6H*—CH2(OH)+4H* -0.84 0.32
CH(OH)+4H*—CH30H+H,0+2H* -0.34 2.07
ciss-HCOOH—trans-HCOOH -0.18 0.44
trans-HCOOH+6H*—CH>0+H,0+4H* 0.15 0.92
CHaz(OH),+4H*— CH20+H20+4H* 0.32 1.79
CH2(OH)2+4H*+H>0— CH20+2H,0+4H* 0.43 1.02
CHaz(OH),+4H*+HCOOH—CH20+H,0+4H*+HCOOH 0.45 0.59
CH20+4H*—CH3OH+2H* -1.16 0.32
CH30OH+H,0O+2H*— CH30OH+H>0(g)+2H* 0.13 -

CH3OH+2H*— CH30H(g)+2H* 0.62 -
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Table S8. Structural details for Fig. 7-11.

]

CHz(OH)2+4H* TS8 CH20+H,0+4H*
de o, =1.439 A de o, =1.331 A de o, =1.225 A
FI9-7 1 d,,_,, <0973 A do, ,, =1.357 A do, 1, =3.386 A
dy, o =2.488 A dy, o =1.184 A dy, o,=0.977 A
CHa(OH)o+ H20+4H* TS9 CH20+H;0+ H,0+4H*
de o =1.453 de o =1.785 A de o =2542 A
do, 4 =1.969 A Ao,y =1.201 A do, 4 =0.991 A
Fig-8 ) d, ,=0.082A dy, o =1.261 A dy, o =1.830A
do, 1, =0.987 A do, 4, =1.302 A do, i, =1.935 A
Ay, 0 =1.929 A Ay, o =1.163 A dy, 0 =0.985 A
CHa(OH)>+HCOOH+4H* | TS10 CH20+H;0+ Ho0+4H*
do,_n, =1.795 A do n, =1.178 A de o =2542 A
dy, o, =0.993 A dy, o, =1.274 A do, 4 =0.991 A
F19-9 1 g, , =1.019 A 0y =1.424 A dy, o, =1.830A
Oy o =1.628 A dy o =1.075 A do, 1, =1.935 A
de o =1.462 A de o =1.828 A dy, 0 =0.985 A
CH2(OH)2 TS12 CH,0+H,0
de o, =1.467 A de o, =1.838 A de o, =2.373 A
Oy, 4 =1.741 A dg, 1 =1.096 A Uy, 1 =0.994 A
Fig.11 | Jo-n, =1.012A O 1, =1.408 A Oy _n, =1.792 A
de o, =1.391 A de o =1.289 A de o, =1.236 A
do, 1, =1.992 A Ao, 4, =1.233 A Ao, 4, =1.634 A
dy, o =1.788 A dy, o =1.207 A dy, o =1.020 A

]
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Fig. S18 Potential energy profile for HCOOH reacting with hydride (Hc) and proton (Hg) to
produce Hz in UiO-67-(NBF)a. Structural details of trans-HCOOH+6H*:d, , =2.899 A, d, ,

=1.227A, d, ,, =0.988 A, d,, ,, =2.465A, d, =1.031A;TS12: d, ,, =1.323A, d,, ;=3.413
A dy  =1324 A, dy , =0.998 A, d, =2.721 A; trans-HCOOH+Hz+4H*: d, , =0.984 A,
dy, 5=3.793A, d, ,, =2.963 A, d ,, =0.739 A, d, =2.622 A.

Table S9. Comparison of the forward reaction energies AE,; (eV) and barriers AE, (eV) for
CH2(OH),—CH:0 in UiO-67-NBF; and gas phase.

H,0 HCOOH

CH, (OH), —CH,O+H,O CH, (OH), CH,O+H,O CH,(OH), H CH,O0+H,O
AEr AEb AEr AEb AEr AEb
UiO-67-NBF; 0.32 1.79 0.43 1.02 0.45 0.59
Gas phase 0.51 1.84 0.42 1.01 0.46 0.62
Gas phase ? 0.38 2.06 0.32 1.27 0.45 0.80
Gas phase P 0.34 2.06 0.29 1.30 0.40 0.82
Gas phase ° 0.37 2.09 0.36 1.39 0.46 0.92

Note: The gas phase results are obtained from Harza et al.?* calculated using Gaussian 03 and 09
at different levels of theory: @ B3LYP/ 6-31+G(d,p), ® B3LYP/ 6-311++G(3df,3pd), ¢ MP2/6-

311++G(3df,3pd).

S24



Table S10. The binding energies (eV) for different molecules in UiO-67-(NBF2)s. n represent the
number of Hz chemisorbed in UiO-67-(NBF2)s. CO2, HCOOH, CH2(OH)2, CH20, CH30H and
H>0O are chemisorbed in UiO-67-(NBF2)4 when n=1, 2, 3, and the structures are shown in Fig.
S19, S20 and S21, respectively. When n=4, CO2, HCOOH, CH2(OH)2, CH20, CH3z0OH and H.0
are physisorbed, as shown in Fig. S22. cis-HCOOH is physisorbed in the pore for n=1 to 4, with
a geometry similar to trans-HCOOH shown in Fig. S22.

Species n=1 n=2 n=3 n=4
COz -0.30 -0.42 -0.14 -0.03
cis-HCOOH -0.12 -0.15 -0.07 -0.23
trans-HCOOH -0.49 -0.70 -0.83 -0.30
CH2(OH)2 -1.06 -1.22 -1.34 -0.08
CH:20 -1.84 -1.60 -1.55 -0.21
CH30OH -1.06 -0.97 -1.00 -0.12
H20 -1.03 -1.00 -0.97 -0.11
; QP p 0 Q . ) o Q
D x)\ ¥ [N - \?{\ V(| ke ™ }?,_.(»- ¢
Pl o s, f i M
Cbz* trans-HCOOH* CH,(OH),*
o XK W INE 2NN BN K>\
) (¥ X s Wi vt b [N =~V
A 1 L YT 9 Y Y
= A I ///\ . /\\1{/ /\ /\\\l/, /\
CH,0* CH;OH* H,0*

Fig. S19 The structures of CO2*, trans-HCOOH*, CH2(OH)>*, CH.O*, CH30H*, H,O*
chemisorbed in UiO-67-(NBF2)s with one chemisorbed Ho.
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Fig. S20 The structures of CO2*, trans-HCOOH*, CH2(OH).*, CH.O*, CH3:0H*, H,O*
chemisorbed in UiO-67-(NBF2)4 with two chemisorbed Ha.

ENDIEE S
1 /\\M /\\\l/\
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Fig. S21 The structures of CO2*, trans-HCOOH*, CH2(OH)>*, CH.O*, CH30H*, H,O*
chemisorbed in UiO-67-(NBF2)4 chemisorbed with three Ha.
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Fig. S22 The structures of CO., trans-HCOOH, CH2(OH),, CH20, CH30OH and H-O physisorbed
in UiO-67-(NBF2)4 with four chemisorbed Ho.

S27



CO, uptake (cm?/g)
[y
n

5 —e—Ui0-67-sim
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0 0.2 0.4 0.6 0.8 1.0

Pressure (bar)

Fig. S23 Comparison between experimental®® and simulated CO, adsorption isotherms in UiO-67
at 298 K. Lines are drawn as a guide to the eye. The simulated isotherm is larger than experiments,
which is to be expected for sorbent materials having some fraction of blocked pores from defects
or incomplete activation.
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CO, and N, uptake (mmol/g)
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Fig. S24 The simulated CO- and N2 adsorption isotherms for a 15:85 CO2/N> mixture in UiO-67,

UiO-67-NBF2 and UiO-67-(NBF2)4 at 298K. Lines are drawn as a guide to the eye.
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Microkinetic modeling of adsorption-desorption of Hz2 and COz2

Equations (1) and (2) described the adsorption of H> and CO> in UiO-67-NBF-:

H, (VAW) +* = 2H* 1)
CO,(vdW)+*=CO,* (2)
The * symbol in the equations above denotes the Lewis pair (LP) acid and base sites, so that one

* can accommodate both dissociated H atoms in eq(1). We assume that adsorption/desorption of

H> and COz is in equilibrium, giving

ELCHZH*: k_102H* ©)
kzccoze* = kz‘gcoz* 4)
The equilibrium adsorption constant for H, and CO; are given by
0.

K = 5
1=C, 0" ()

9002*
Ke= s (6)

The total coverage is 6*+6,,,. + 0. . =1, where

T ™
1+ KCy, +K,Coo,
K.C
Oyee = — ®)
1+ KlCHZ + KZCCOZ
K,C
ecoz* = S 9)
1+ K1CH2 + KZCCOZ
The coverage ratio of Hz and CO: is therefore given by
6, _ K.Cy, (10)
ecoz* KZCCO2
The adsorption equilibrium constants of eq(5) and eq(6) are given by
_(AEZL - TASl)
K, =ex 11
! p( T (11)
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K, = exp(_(AEzk__l_TASZ )] (12)

We assume that the difference in entropy between the physisorbed and chemisorbed species in

UiO-67-NBF; is small because of the highly confined nature of the physisorbed molecules in
UiO-67-NBF2, which allows only hindered rotations and little translational freedom. Hence, we

assume that [TAS| < |AE| for i = 1, 2. Hence,

—AE
K =e 1 1
! XPL T } (13)
—AE
K, =ex 2 14
: p[ kBTj (14)

As a result,

C,. exp(—-AE,/k,T C - C
O _ Co @P(AETKGT) _ Gy, exp( AElJrAEZJ:C”Z eXp(O'ZB] (15)

Oco, B Ceo, €XP(—AE, /k,T) B Ceo, kT kT

o,

We summarize the ratio of 2H* and CO2* (6,,. / 6, ) in UiO-67-NBF2 in Table S11.

Table S11 The ratio of 2H* and CO2* (8,,.. / 6, .) in UiO-67-NBF at different temperatures and

concentrations of Hz and COa.
Orpir | Oco, T(K)
298 350 400 450 500
3:1 74859 16632 5662 2449 1252
Cy,/Cc, 1:1 24953 5544 1887 816 418
1:100 250 233 55 8 4

If the UiO-67-NBF: is highly selective toward CO2 over Hz the sites will still not be poisoned by
CO: because the ratios in S11 are so large. Hence, if the ratio of concentrations of H2/CO- in the
pore is 0.01, the 6,,,./ 6, .is still on the order of 100 at 298 K or 350 K.
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