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Fig. S1 Catalytic performance of CeO2 catalysts prepared from different metal salts.
(CN: cerium nitrate, CAN: cerium ammonium nitrate, CA: cerium acetate)
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Fig. S2 The SEM mapping of the precursor of sample Ce0.9Zr0.1O2 prepared with cerium acetate as cerium source.
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Fig. S3 Catalytic performance of CexZr1-xO2 samples. Reaction conditions: catalyst 0.1 g, CH3OH 15mL, 2-CP 3g, 
5h.



Tab. S1 The acid-basic properties of synthesized CexZr1-xO2 catalysts. 
Basicitya (μmol/g) Acidityb (μmol/g)Catalyst

BW 
(<200c)

BM 
(200~400)

BS 
(>400) BT

AW 
(<200)

AM 
(200~400)

AS 
(>400) Total

CeO2 192.04 64.28 13.66 269.98 54.24 40.39 15.83 110.47
Ce0.9Zr0.1O2 235.85 80.87 5.63 322.35 63.3 40.69 17.84 113.03
Ce0.8Zr0.2O2 196.37 32.1 5.82 234.28 42.21 26.81 11.95 80.96
Ce0.7Zr0.3O2 190.86 24.06 6.42 221.33 27.12 18.01 8.01 53.14

a Calculated by CO2-TPD; b Calculated by NH3-TPD; c The unit of temperature is ℃.

Fig. S4 The digital photographs of samples: (a1-a4) CexZr1-xO2 precursors and (b1-b4) CexZr1-xO2 materials (x=1-
0.7, for the sample number from 1 to 4).

Fig. S5 The relationship between catalytic performance and acid-base site content of CexZr1-xO2.



1000 800 600 400 200 0

C
ou

nt
s /

 s

Binding Energy (eV)

Ce0.9Zr0.1O2
Ce3dCe3d

O1s

Zr3d

930 920 910 900 890 880

U

U'U''

V

V'V''

C
ou

nt
s /

 s

Binding Energy (eV)

Ce3dV'''
U'''

533 532 531 530 529 528 527 526 525

OC

OV

C
ou

nt
s /

 s

Binding Energy (eV)

O1s

OL

175 180 185 190

Zr3d3/2
C

ou
nt

s /
 s

Binding Energy (eV)

Zr3d5/2
Zr3d

Fig. S6 XPS spectras of (a) full spectra; (b) Ce3d; (c) O1s and (d) Zr3d of Ce0.9Zr0.1O2.


