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Figure S1. Transmission electron microscope (TEM) images of initial rCB (a) and selected modified 
samples: rCB_SA_3h (b), rCB_SA_24h (c), rCB_BDS_20h (d). 

  



 
 

 

 

 

Figure S2. The effect of reaction temperature and reaction time on glycerol conversion and selectivity 
to solketal obtained on rCB_SA_3h catalyst. 

 

 

 

 

 

Scheme S1. Pathway of the acetalization reaction of glycerol with acetone. 
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Scheme S2. The proposed mechanism for glycerol acetalization reaction with acetone over 
sulfonated rCB catalysts. 

 

  

O

O OH

+

+

- O

O OH
-

-

+

S
O

O O

C

-

C

H3C

O

H3C +

C

H3C
O

H3C

C
H2C CH2

HO OH
C

H2C CH2

OH
OH

OH
H

O
 - H2O

H a a



 
 

2250 2100 1950 1800 1650 1500 1350 1200 1050 900 750

Tr
an

sm
itt

an
ce

 [%
]

Wavenumber [cm-1]

rCB

rCB_SA_3h

G/rCB_SA_3h

C=O S=O
S=O

 

Figure S3. FT-IR spectra of initial and modified rCB samples after the 1st reaction cycle (spent 
catalysts). 

 

  



 
 

Table S1. Elemental composition of the initial and spent rCB samples measured by XPS (in at.%). 

Sample C  O  S  Si  Zn  
rCB_SA_3h 76.4 15.7 3.9 4.0 0.0 
rCB_SA_3h_spent 75.0 17.9 2.4 4.7 0.0 
      
G/rCB_SA-3h 69.9 19.8 3.9 6.4 0.0 
G/rCB_SA-3h_spent 71.0 20.9 1.8 6.3 0.0 

 

 

 

  

Figure S4. The XPS survey spectra of spent rCB samples. 

 

 

 

    

Figure S5. High-resolution XPS C1s spectra of spent rCB samples. 

 

 

 



 
 

Table S2. Results of the deconvolution of C1s regions together with the relative atomic percentage of 
different carbon species. 

Binding 
Energy 

[eV] 
Assignment 

Sample 

rCB_SA_3h 
[%] 

rCB_SA_3h 
spent 

[%] 

G/rCB_SA_3h 
[%] 

G/rCB_SA_3h 
spent [%] 

284.5 C-C, C-H, C=C 74.7 75.5 71.5 66.2 

285.9-
286.1 

C-O in phenol, 
alcohols, 

ethers, C-S 
13.8 12.3 13.4 21.6 

287.2-
288.0 

C = O in 
carbonyl and 

quinone 
3.1 4.6 5.5 6.4 

288.4-
289.7 

O-C = O in 
carboxyl, 

esters, 
carbonate 

5.1 4.3 4.9 3.9 

>291.0 π-π* 3.3 3.3 4.7 1.9 

 

 

 

 

    

 

Figure S6. High resolution XPS S2p spectra of spent rCB samples. 

 

 



 
 

Table S3. Results of the deconvolution of the S 2p region, along with the relative atomic percentages 
of different sulfur species. 

Binding 
Energy 

[eV] 
Assignment 

Sample 

rCB_SA_3h 
[%] 

rCB_SA_3h 
spent [%] 

G/rCB_SA_3h 
[%] 

G/rCB_SA_3h 
spent [%] 

163.0-165.5 -C-S-C- 35.8 35.1 37.5 52.6 

167.5 and 
170.5 

-C-SOx-C- 64.2 64.9 62.5 47.4 

 

 


