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Fig. S1. (A) The conversion of EC, the selectivity to EG and ME with various supported 

Cu catalysts. Reaction conditions: 1 g of the as-calcined Cu/SiO2 or Cu7-M1/SiO2 

catalyst precursor in situ reduced at 350 oC in 2.0 MPa H2; Reaction temp. = 180 oC, 

H2= 60 ml/min, GHSVH2=2400, WHSVEC = 0.13, 2.0 MPa of H2. (B) The XRD patterns 

of the Cu7-M1/SiO2 catalysts.
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Fig. S2. (A) The conversion of EC, the selectivity to EG and ME with Cux-Mg1/SiO2 

catalysts. Reaction conditions: the reaction conditions are identical with those for Fig. 

S1 except that 3 MPa of H2 was adopted. (B) The XRD patterns of the Cux-Mg1/SiO2 

catalysts.



   
0.43 0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.51
0

20

40

60

80

100

120 A  Conversion 
 Selectivity of EG 
 Selectivity of ME

Co
nv

. /
 S

el
. (

%
) 

Zr molar ratio z in Cu8-Mg1-Zrz/SiO2

10 20 30 40 50 60 70 80 90

23 nm

B

8:1:0

8:1:0.5

8:1:0.48

8:1:0.47

8:1:0.44



11 nm

14 nm

10 nm

11 nm

DCu X:Y:Z

CuX-MgY-ZrZ/SiO2 
CuO
Cu





In
te

ns
ity

 (a
.u

.)

2 theta (degree)

Fig. S3. (A) The conversion of EC, the selectivity to EG and ME with Cu8-Mg1-

Zrz/SiO2 catalysts, the reaction conditions are identical with those for Fig. S2. (B) The 

XRD patterns of the Cu8-Mg1-Zrz/SiO2 catalysts. 
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Fig. S4. The conversion of EC, the selectivity to EG and ME versus Cu8-Mg1-

Zr0.47/SiO2 catalyst precursor calcination temperature. The reaction parameters are 

identical with those for Fig. S2 except that the catalyst precursor was calcined at 

different temperatures.
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Fig. S5. (A) The conversion of EC, the selectivity to EG and ME versus Cu8-Mg1-

Zr0.47/SiO2 catalyst reduction temperature. The reaction parameters are identical with 

those for Fig. S2 except that the catalyst precursor was reduced at different 

temperatures. (B) XRD patterns of Cu8-Mg1-Zr0.47/SiO2 catalysts after reduced at 

different temperatures. 
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Fig. S6. NH3-TPD curves of Cu8-Mg1-Zr0.47/SiO2 catalyst after reduced at different 

temperatures.



160 170 180 190 200
0

20

40

60

80

100

120  Conversion 
 Selectivity of EG 
 Selectivity of ME

Co
nv

. /
 S

el
. (

%
) 

Reaction temperature (oC)

Fig. S7. The conversion of EC, the selectivity to EG and ME versus reaction 

temperature with Cu8-Mg1-Zr0.47/SiO2 catalyst. The reaction parameters are identical 

with those for Fig. S2 except that the reaction was conducted at different temperatures.
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Fig. S8. (A) The conversion of EC, the selectivity to EG and ME versus hydrogen 

pressure; (B) effect of hydrogen flow rate on the conversion of EC, the selectivity to 

ME and EG; (C) The conversion of EC, the selectivity to ME and EG versus WHSVEC. 

 Other reaction parameters are identical with those for Fig. S2.


