
s1 

Supporting Information for Acta Phys. -Chim. Sin. doi: 10.3866/PKU.WHXB202007089 

Cu@UiO-66 衍生的 Cu+-ZrO2界面位点用于高效催化 CO2加氢制 
甲醇 

王艳秋，钟子欣，刘唐康，刘国亮*，洪昕林* 
武汉大学化学与分子科学学院，武汉 430072 

Cu@UiO-66 Derived Cu+-ZrO2 Interfacial Sites for Efficient CO2 
Hydrogenation to Methanol 

Yanqiu Wang, Zixin Zhong, Tangkang Liu, Guoliang Liu *, Xinlin Hong * 
College of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072, China. 

 

 

 
*Corresponding authors. Emails: liugl@whu.edu.cn (L.G.); hongxl@whu.edu.cn (H.X.); Tel.: +86-13476231209 (L.G.). 



s2 

 
Fig. S1  TEM images of the Cu@UiO-66-0.5 precursor. 

 
Fig. S2  XRD pattern of the Cu@UiO-66-0.5 precursor. 

 
Fig. S3  N2 adsorption-desorption isotherms of CZ-0.5-T catalysts. 
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Table S1  Microstructure characteristics of catalysts prepared at different calcination temperatures. 

Catalysts BET surface area/(m2∙g−1) Pore volume/(cm3∙g−1) Average pore size/nm 

CZ-0.5-350 49.1 0.15 13.7 

CZ-0.5-400 49.4 0.12 7.9 

CZ-0.5-450 32.1 0.11 9.9 

UiO-66 1291.8 0.72 2.2 

 
Fig. S4  Pore-size distributions of CZ-0.5-T catalysts derived from N2 desorption isotherms. 

 
Fig. S5  TEM images of CZ-0.5-400 after calcination and reduction. 

  



s4 

 
Fig. S6  CO selectivity at different temperature over CZ-x-T catalysts. 

 
Fig. S7  TOS test of CZ-0.5-400 in the methanol synthesis from CO2 hydrogenation at 260 °C.  

Reaction conditions: GHSV = 21600 mL·g−1·h−1, 4.5 MPa, H2/CO2 = 3. 

 
Fig.  S8  XRD pattern of CZ-0.5-400 after 30 h TOF test. 

Table S2 a  Change of Cu particle size after different reaction time. 

CZ-0.5-400 Cu particle size (nm) 

Reduced 5.1 

Spent 8.6 

After 30 h TOS 12.7 

a Cu particle size is calculated from the Scheler formula according to Cu (111) lattice plane. 

230 240 250 260 270 280
10

15

20

25

30

35

40

45
 CZ-0.5-350
 CZ-0.5-400
 CZ-0.7-400
 CZ-0.9-400
 CZ-0.5-450

C
O

 S
el

ec
ti

vi
ty

/%

T/℃

0 5 10 15 20 25 30
0

20

40

60

80

100

 CH3OH Selectivity

 CO2 Conversion

C
O

2 
C

on
ve

rs
io

n
&

C
H

3O
H

 S
el

ec
ti

vi
ty

/%

Reaction time/h

0

5

10

15

20

 CH3OH Yield

C
H

3O
H

 Y
ie

ld
/%

10 20 30 40 50 60 70 80

2 θ/(°)

In
te

si
ty

(a
.u

.)

 CZ-0.5-400 after TOF test



s5 

 
Fig. S9  TEM images of spent CZ-0.5-400. 

 

 
Fig. S10  In situ DRIFTS spectra of CO adsorption swept by Ar over reduced CZ-0.5-400. 

 
Fig. S11  TPSR-MS profiles of CO2 + H2 co-adsorption over CZ-0.5-400. 


