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Figure S1. N2 adsorption-desorption isotherms of CeO2 with different morphologies
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Figure S2. Pore size distribution of CeO2 with different morphologies
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Figure S3. XPS spectra of CeO2 catalysts with different morphologies
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Figure S4. Py-FTIR spectrum of CeO2-S

200 300 400

In
te

ns
ity

/a
.u

.

Temperature/℃

 CeO2-S-1
 CeO2-S-2
 CeO2-S-3

Weak acid Medium acid Strong acid

Figure S5. NH3-TPD curves of the recycled CeO2-S catalyst
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Figure S6. XPS spectra of CeO2-S calcined at different atmospheres

Table S1. Acid-base amount of CeO2 catalysts with different morphologies

Acid amount/μmol‧g-1 Base amount/μmol‧g-1

Catalyst
Weak Medium Strong Total acid Weak Medium Strong Total base

CeO2-S 35.19 19.64 5.78 60.60 49.54 23.61 6.60 79.76 

CeO2-SR 19.01 12.04 3.98 35.04 61.29 34.45 6.86 102.6

CeO2-LR 19.26 10.20 2.85 32.31 20.36 14.96 6.62 41.95 

CeO2-P 23.40 6.48 0.05 29.93 22.88 9.94 1.92 34.74  

CeO2-C 3.81 4.07 0.00 7.88 8.48 1.37 0.16 10.01 
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Table S2. Effects of calcination atmosphere on CeO2-S catalytic performance and XPS analysis

Catalyst XTDA/% S2-TMC/% S4-TMC/% STDC/% Stotal/% OL/Ototal Ce4+/Cetotal

CeO2-S-air 100.0 2.8 6.9 86.8 96.5 0.71 0.92

CeO2-S-N2 100.0 2.5 10.6 73.2 86.3 0.70 0.85

CeO2-S-H2 100.0 2.5 6.4 72.2 81.1 0.65 0.82

Reaction conditions: TDA=0.25 g, DMC=6 mL, CeO2-S=0.25 g, 170 ℃, 10 h; PN2=1.5 MPa; Stotal=S2-

TMC+4-TMC+TDC. Ototal=Olatt+Ov+OH2O+OH
-
. Cetotal=Ce3++Ce4+

.


