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Table S1 Comparison of the catalytic performance of UiO-66-Guay »(s) with previously reported MOFs.

Entry Catalyst Epoxide Cocatalyst (mol%) Time (h) T (°C) P (MPa) Yield Ref.
1 USTC-253-TFA PO 6.5 72 25 0.1 38.2% 1
2 PS/Ui0-66 fiber ECH 1.55 4 120 2 78% 2
3 PVA/UiO-66 fiber ECH 1.55 4 120 2 71% 2
4 MOF-5-NH, ECH 0.5 6 50 1.2 81% 3
5 Ui0-66/Cu-BTC PO 0.5 6 60 1.2 88% 4
6 UMCM-1-NH, PO 0.44 24 RT 1.2 90% 5
7 PNU-25-NH, PO 0.5 18 55 0.1 93% 6
8 Ui0-66-Guag »(s) ECH 0.8 12 70 0.1 84% This work
9 Ui0-66-Guag (s) PO 0.8 12 70 0.1 96% This work

Note : PO = propylene oxide; ECH = epichlorohydrin.
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Fig. S1 SEM images of (a) UiO-66(/) and (b) UiO-66-Guay (/). (c) SEM image of UiO-66-Gua »(/) particle slice

and corresponding elemental mapping of Zr, C, O, and N, respectively.

Fig. S2 SEM images of (a) UiO-66(s) and (b) UiO-66-Guag»(s). (c) SEM image of UiO-66-Guay »(s) particle slice

and corresponding elemental mapping of Zr, C, O, and N, respectively.
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Fig. S3 FT-IR spectra of UiO-66(s) and UiO-66-Guag »(s).
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Fig. S4 PXRD patterns of UiO-66-Guay(s) with different amount of 4-guanidinobenzoic acid hydrochloride (Gua).
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Fig. S5 PXRD pattern of UiO-66-NH,
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Fig. S6 'H-NMR spectra (CDCl3) for CO, cycloaddition with epichlorohydrin using UiO-66-Guag(s) catalyst.
Black line: the substrate; Green line: TBAB; Red line: the reaction solution after centrifugation (conditions: 10 mg

catalyst, 0.8 mol% TBAB, 1.0 atm CO, and 70 °C for 12 h); Blue line: the isolated product.
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Peak of molecular fragment via
-CH,CI group dissociation from
principal product

Peaks at m/z = 61.04 and 79.04 were assigned to
molecular fragment via —CH,Cl and —CH,OH group
dissociation from the by-product, respectively.
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Fig. S7 (2) 'H-NMR (a) spectra (CDCl;) for CO, cycloaddition with epichlorohydrin using UiO-66-Gua »(s) catalyst
(conditions: 10 mg catalyst, 0.8 mol% TBAB, 1.0 atm CO; and 70 °C for 12 h); (b) mass spectra of the principal

product; (c) mass spectra of the by-product.
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Fig. S8 'H-NMR spectra (CDCl;) for CO, cycloaddition with propylene oxide using UiO-66-Guagy(s) catalyst.
Black line: the substrate; Green line: TBAB; Red line: the reaction solution after centrifugation (conditions: 10 mg

catalyst, 0.8 mol% TBAB, 1.0 atm CO, and 70 °C for 12 h); Blue line: the isolated product.
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Fig. S9 'H-NMR spectra (CDCl;) for CO, cycloaddition with epibromohydrin using UiO-66-Guag(s) catalyst.
Black line: the substrate; Green line: TBAB; Red line: the reaction solution after centrifugation (conditions: 10 mg

catalyst, 0.8 mol% TBAB, 1.0 atm CO, and 70 °C for 12 h); Blue line: the isolated product.
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Fig. S10 '"H-NMR spectra (CDCl3) for CO, cycloaddition with 1,2-epoxyhexane using UiO-66-Guag y(s) catalyst.
Black line: the substrate; Green line: TBAB; Red line: the reaction solution after centrifugation (conditions: 10 mg

catalyst, 0.8 mol% TBAB, 1.0 atm CO, and 70 °C for 12 h); Blue line: the isolated product.
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Fig. S11 '"H-NMR spectra (CDCls) for CO, cycloaddition with epoxypropyl phenyl ether using UiO-66-Guay,(s)
catalyst. Black line: the substrate; Green line: TBAB; Red line: the reaction solution after centrifugation (conditions:

10 mg catalyst, 0.8 mol% TBAB, 1.0 atm CO, and 70 °C for 12 h); Blue line: the isolated product.
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Fig. S12 PXRD patterns of UiO-66-Gua,,(s) before and after five catalytic cycles.
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Fig. S13 SEM images of (a) as-synthesized UiO-66-Guag »(/), (b) UiO-66-Guag »(/) after catalytic cycles, (c) as-
synthesized UiO-66-Guag(s), and (d) UiO-66-Guay »(s) after catalytic cycles.
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Fig. S14 EDS pattern of UiO-66-Gua »(s) after catalysis.
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Fig. S15 CO, adsorption heat (Qst) for UiO-66(s) and UiO-66-Guag »(s).
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Fig. S16 The plot of the yield versus time in the presence of UiO-66-Guag »(s), TBAB and UiO-66-
Guag(s)/TBAB.

2.0
] {2
1.5-
ey
-
U -
=
0
— 1.0+
h
=
. ]
0.5- y=0.13891x+0.24078
R*=0.9839
| &
! | Y T y T T T T 1 T 1

0 2 4 6 8 10 12
Time (h)

Fig. S17 First-order kinetic plot of the —In(1-xcy) versus time in the presence of UiO-66-Gua »(s)/TBAB.



The reaction kinetic of CO, cycloaddition to epichlorohydrin (ECH) was studied by using a
reported approach. The following rate Eq. S1 is used in calculating the kinetics of this reaction:
rate = — d[ECH]/dt = k (ECH)* (CO,)® (catalyst)® (cocatalyst)? (S1)

Here the £ is the rate constant.

Since the amount of CO, is in excess hence its pressure could be considered as constant,
moreover the amount of catalyst (10 mg) and cocatalyst (0.8 mol%) could be considered constant
as their concentrations are not changing throughout the reaction. So the above Eq. S1 could be
reduced to following Eq. S2

rate = — d[ECH)/dt = k,p, (ECH)" (S2)
Where k,ps = k(CO;)° (catalyst)® (cocatalyst)d
(ECH) =(ECH)o * (1-Xzcn)

kops wWas the observed quasi-first-order rate constant for ECH concentration. And x.., was the
conversion percentage of ECH. From Eq. S2 it was clear that the rate of reaction depends only on
the concentration of ECH hence the reaction kinetic is determined only with respect to the substrate
of ECH. Eq. S2 was converted to Eq. S3 by the integral as following.

-In(1 = Xpen) = kops -t (S3)

From the curve of -In(1 — x,) vs time were linearly fitted by the Eq. S3, the 4, value for the
quasi-first-order reaction was found to be 0.14 h'!.
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