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Fig.1 Synthesis diagram of the Cu cluster@UiO-66
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Bl 2 #E B TEM BB A Ui0-66 (a); 1Cu cluster@UiO-66 (b);
2Cu cluster@Ui0-66 (c); 3Cu cluster@UiO-66 (d); 4Cu cluster
@Ui0-66 (e); 5Cu cluster@UiO-66 (f)

Fig.2 TEM images of the samples UiO-66 (a); 1Cu cluster@
Ui0-66 (b); 2Cu cluster@UiO-66 (c); 3Cu cluster@UiO-66 (d);
4Cu cluster@UiO-66 (e); 5Cu cluster@UiO-66 (f)
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Fig.3 XRD pattern of the samples
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Fig.4 Electron microscopic characterization of Cu cluster@UiO-
66 sample TEM image (a); STEM image (b) and corresponding
EDS surface distribution spectra of
Zr (c); C (d); Cu (e); N (); and O (g)
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Table 1 Corresponding Cu loading amounts for different Cu
cluster@UiO-66 samples

Sample w(Cu)/%

Ui0-66 -
1Cu cluster UiO-66 0.24
2Cu cluster UiO-66 0.42
3Cu cluster UiO-66 0.70
4Cu cluster UiO-66 0.80
5Cu cluster UiO-66 0.88
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Fig.5 Photocatalytic CO, hydrogenation performance of Cu
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Fig.7 Catalytic performance of Cu cluster@UiO-66 composites for photocatalytic CO, hydrogenation cycle repetitive reaction (a);
XRD patterns of Cu cluster@UiO-66 before and after reaction (b)
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Fig.8 Electron microscopic characterisation of the Cu cluster@
Ui0O-66 sample: (a) TEM photographs; (b) STEM photographs
and corresponding EDS elemental surface distribution
spectra of (¢) Zr, (d) C, (e) N, (f) O and (g) Cu
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Fig.9 TEM photographs of Cu cluster samples: (a) Fresh; (b) Placed for 24 h; (c) After CO, hydrogenation reaction
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composites with different Cu loading amounts
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Fig.11 Fluorescence spectra of Cu cluster@UiO-66 composites

with different Cu loading amounts (4yjiagon=3 75 nm)
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Table 2 Fluorescence lifetime of Cu cluster@UiO-66 composites with different Cu loading amounts (Aeyjion= 450 nm)

Sample 7,/ps A/% 7,/ps Ax/% 75/ps A5/% To/PS

Ui0-66 67.80 41.81 82.68 23.73 11.75 34.46 107.56
1Cu cluster UiO-66 71.37 41.59 92.01 25.08 11.40 33.33 117.00
2Cu cluster UiO-66 72.85 42.00 104.78 23.15 10.98 34.86 128.08
3Cu cluster UiO-66 87.29 39.96 116.52 21.61 10.04 38.44 145.93
4Cu cluster UiO-66 75.16 42.38 119.35 22.62 10.62 35.01 141.44
5Cu cluster UiO-66 70.73 41.78 129.41 19.90 8.48 38.32 147.73
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Cu Cluster@UiO-66 Cluster-loaded Catalysts for Photocatalytic CO,
Hydrogenation Reaction

WANG Xiulin', QI Shaopeng’, ZHOU Kun’', DENG Xi, YAO Huichao', DAI Ruoyun',
ZHANG Yuging', WU Sida', NIE Suofu'
(1. Technology R & D Center, CNOOC Gas & Power Group, Beijing 100028, China; 2. University of Science and
Technology of China, Hefei 230026, China)

Abstract: Aiming at the stability of highly active Cu-based cluster catalysts, we constructed the Cu cluster@UiO-
66 composite by using the unique structural confinement effect of MOFs to anchor the Cu in UiO-66 can not only
act as a light-absorbing unit to capture sunlight to form photogenerated carriers, but also enhance the porous
structural stability on the microscopic scale. It is found that during the photocatalytic reaction, the photogenerated
electrons of UiO-66 can be rapidly transferred to the Cu cluster, which is used as the catalytically active site to
drive the CO, reduction reaction. Benefiting from the efficient charge transfer and stable cluster active site
structure in the composite, the photocatalytic CO, hydrogenation reaction activity is significantly enhanced. The
related research results provide a new idea for the synthesis of MOFs-supported cluster materials.

Key words: composite structure; UiO-66; Cu cluster; photocatalytic CO, reduction
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