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Fig. S1 Representative SEM image of CA-LDH sample.

Table S1 Metal contents in different catalyst samples determined by ICP-OES.
 

Metal composition a (wt%)
Sample

Cu Mb

TCPP(Zn)@CA-LDO 15.2 10.3
TCPP(Co)@CA-LDO
TCPP(Ni)@CA-LDO                            
TCPP(Fe)@CA-LDO

20.5
18.4
19.6

16.7
13.7
18.6

a Determined by ICP-OES, b M = Zn, Co, Ni, or Fe.
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Fig. S2 XRD patterns of TCPP(Co)@CA-LDO, TCPP(Ni)@CA-LDO, and TCPP(Fe)@CA-LDO 
catalysts, which were all calcined at 500°C for 3 h.

Table S2. The specific BET surface area of different catalyst samples.

Sample BET (m2/g)

CA-LDO 184.6 

TCPP@CA-LDO 206.5

TCPP(Zn)@CA-LDO 208.6

TCPP(Co)@CA-LDO 182.2

TCPP(Ni)@CA-LDO 236.3

TCPP(Fe)@CA-LDO 226.4

Note: the calcination temperature for the catalysts was fixed at 350oC.
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Fig. S3 The Arrhenius plots and activation energy of methanol formation reaction over the 
different catalyst samples.

Table S4. The specific BET surface area of catalyst samples prepared at 350 and 500℃, 
respectively.

Sample BET (m2/g)

TCPP(Zn)@CA-LDO-350 208.6

TCPP(Zn)@CA-LDO-500 170.2

TCPP(Zn)/CA-LDO-350 191.2

TCPP(Zn)/CA-LDO-500 175.6
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Fig. S4 N2 physisorption isotherms of the intercalated and surface-supported catalysts calcined at 
different temperatures (350oC and 500oC).
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Table S5. Comparison of CO2 hydrogenation performance over different Cu-based catalysts in 
literature.

Catalysts P (MPa)
T
(oC)

CH3OH 
Select. (%)

CO2 
Conv. 
(%)

GHSV  
(mL/gcat/h)

Ref.

Cu/Zn/Al/Zr mixed 
oxides

5 250 61.3 25.6 4000 [1]

Cu/ZnO@mSiO2 5 250 66.6 9.8 6000 [2]

CuO-ZnO/Al2O3 5 280 37 19.5 10000 [3]

Cu0.5Zn0.15Ce0.35 2 200 83.1 4.3 2400 [4]

Cu-ZnO-Al2O3 3 250 73.4 6.0 2600 [5]

Cu/CeO2/Al2O3 4 200 94 7.1 6000 [6]

Cu-ZnO-ZrO2 3 220 80.2 18.2 6000 [7]

Cu/ZnO/C 4 230 80.7 2.92 6000 [8]

Cu0.25In0.75Zr0.5O 2.5 250 79.7 1.48 18000 [9]

TCPP(Zn)@CA-LDO 3 200 99.5 1.41 24000
this 
work

TCPP(Zn)@CA-LDO 3 250 58.5 8.48 24000
this 
work

Note: GHSV: gas hourly space velocity.
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