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Fig. S1 (a,b) TG and DTA curves of ZIF-8 recorded in air (one-step calcination). (c,d) TG and
DTA curves of ZIF-8@ZIF-67 recorded in N, (the first-step calcination in a N, atmosphere);
(e,f) TG and DTA curves of ZIF-8@ZIF-67 recorded in air (the second-step calcination in an
air atmosphere).



Fig. S2 TEM image of (a) ZnO-2 prepared from ZIF-8 via one-step calcination in an ambient
atmosphere, (b) ZnO@Co304 precursor prepared from the core-shell ZIF-8@ZIF-67 crystals

in a tubular furnace at 400 °C for 2 h under a N, atmosphere at a heating rate of 1 °C min-! to

obtain.
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Fig. S3 High resolution XPS centered on (a) Co 2p and (b) Zn 2p for the ZIFs derived
samples.
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Fig. S4 (a) SEM, (b) TM, and (C) high resolution TEM images f ZIF-8 derived ZnO.



Fig. S5 (a) SEM , (b) TEM and (c) high resolution TEM of ZIF-8@ZIF-67 derived
ZHO@CO304.
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Fig. S6 (a, b) SEM ii*nages of ZIF-67, (c, d) SEM, (e) TEM, and (f) high resolution TEM
images of ZIF-67 derived Co30,.



Fig. S7 (a) TEM and (b) high resolution TEM images of the commercial ZnO.
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Fig. S8 (a) N, adsorption-desorption isotherms and (b) pore size distribution of the ZIFs
derived samples and the commecial ZnO.
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Fig. S9 GC-MS spectra of the products (a) CO and (b) CH4 of photocatalytic '*CO, reduction
over ZnO@Co;0, after 12 h irradiation.
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Fig. S10 (a) XRD patterns (A = 0.15418 nm) of ZnO@Co03;04-400, ZnO@Co0304-500 and (c,d)
ZnO@Co304-600.
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Fig. S11 TEM images of (a,b) ZnO@Co03;04-500 and (c,d) ZnO@Co03;04-600 prepared from
ZIF-8@ZIF-67.
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Fig. S12 (a) N, adsorption-desorption isotherms and (b) pore size distribution of
ZnO@C0304-400, ZnO@C0304-500 and (c,d) ZnO@Co3;04-600.
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Fig. S13 (a) CO and (b) CHj4 evolution of ZnO@Co0304-400, ZnO@Co0504-500 and
ZnO@Co0304-600 under UV-vis irradiation.
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(a) ZnO
ZnO + 2h* + H,O ey 71O + +1/20, + 2H*

(1)

CO, + 8¢ + 8H* =y CH, + 2H,0 (2)
CO, + 2¢ + 2H* sy CO + H,O (3)
ZNO + 2h* ) 712+ + 1/20, (4)

2CO, + 2e + Zn2* sy 7NCO.,,+ CO (5)

[

(b) ZnO@Co;0,
ZnO + 2h* + C0,0, + H,O memmmmp 7nO + C0,0,+1/20,+ 2H+  (6)
CO, + 8 + BH* mmmmmmp CH,+ 2H,0 (2)

CO, + 2¢ + 2H* mmmp CO + H,0 (3)

(

Fig. S14 Proposed reaction equations for the photoreduction of CO, with (a) ZnO and (b)
ZnO@Co504 under UV-vis irradiation.
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Table S1 Structural parameters of the ZIFs derived samples and the commecial ZnO.

N

Commercial ZnO 1.65 0.0022
7Zn0O 293 0.100 13.6
ZnO@Co3;04-400 25.0 0.104 16.7
C030, 11.3 0.041 14.6
ZnO@Co0304-500 11.5 0.034 11.9
ZnO@Co0304-600 1.80 0.0063 14.1

Table S2 Summary of the various photocatalytic systems employed for CO, reduction.

Catalyst Co-catalyst Light Conditions Major Rat_e: (‘f lm ol Ref.
source products o~ h'1)

UV-Vis

ZIF derived ZnO ~ Co;0;  light: 300 ~0220d  CHa 099" This work
H,0 vapor CO 6.51
W Xe lamp
Iwt%Pt UV-Vis CO, and
Zn,GeO4 nanobelt and 1 wt % light: 300 o 02 ADOr CH,4 0.025 1
RuO2 W Xelamp vap
. UV-Vis
@?ﬁ‘ﬁ?&%&;‘;ﬂ: 1 wt% Pt light: 300 Hcgzvinir CH,  0.0057 2
W Xe lamp ~* p
Hollow anatase o UV-Vis
Ti0, single crystals ih‘f(t)g’ light: 300 Hcgzvaanir CH, 00017 3
with {101} facets W Xe lamp = ° p
UV-Vis
Leaf-architectured o light: 300 CO, and CH,4 0.28
StTiO; Lot o o | Ey@ veper || ©O 0.35 4
lamp
UV-Vis
light: 200  CO, and CH,4 0.036
0
BELEDS A 20 0 W Hg-Xe H,O vapor CO 0.17 >
arc lamp
NaNbO; with cubic— UV-Vis CO, and
orthorhombic 0.5 wt% Pt light: 300 H Ozva or CH4 5.94 6
surface-junctions W Xe lamp = * p
UV-Vis
Cubic NaNbO; 0.5 wt% Pt light: 300 H%%zvzn((i)r CH, 5.31 7
W Xe lamp p
. N CO, and
Cubic NaNbO3; 0.5 wt% Pt light: 300 H.0 vapor CH,4 4.86 8
W Xe lamp ~ ° p
UV-Vis
0
TiO, 13\1:?)1/; light: 300 HC82 2‘“‘; CH, 8.77 9
W Xe lamp  * vap
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TiO, Nanosheets UV-Vis

Exposed with 95% 1 wi% Pt light: 300 Hcgzvznir CH, 0.011 10
{100} Facets W Xe lamp = * P
: UV-Vis
Mlcrgﬁnése‘g’omus 1 wt% Pt light: 300 Hcgzvinir CH, 0.412 11
2 4 W Xe lamp ~ 2 P
Titania Nanosheets 'UVTVls CO, and CH, 1.14
and Graphene - light: 300 H-0 vapor co 291 12
Nanosheets W Xe lamp ~ ° P ’
UV-Vis
0
S e light:300 0022 e, 2.59 13
2 4 W Xe lamp ~* P
UV-Vis
Ordered mesoporous ) light: 300 CO; and CH,4 0.15 14
TiO, W Xe arc H,0 vapor CO 0.19
lamp
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