
SUPPLEMENTARY INFORMATION

 A NEW APPROACH IN THE MECHANISM FOR THE ACETALIZATION OF 

BENZALDEHYDE OVER MOFs CATALYSTS 

Esteban Camu,*ab Cesar Pazo,ab Daniel Becerra,bc Yoan Hidalgo-Rosa,bd Dayan Paez-
Hernandez,d Ximena Zarate,e Eduardo Schottbe and Nestor Escalona*abf

a Departamento de Ingeniería Química y Bioprocesos, Facultad de Ingeniería, Pontificia 
Universidad Católica de Chile. Email: esteban.camu@uc.cl; neescalona@ing.puc.cl 
b Núcleo Milenio en Procesos Catalíticos hacia la Química Sustentable
c Departamento de Química Inorgánica, UC Energy Research Center, Facultad de Química y de 
Farmacia, Pontificia Universidad Católica de Chile.
d Doctorado en Fisicoquímica Molecular and Center of Applied Nanosciences (CANS), 
Universidad Andrés Bello
e Instituto de Ciencias Químicas Aplicadas, Theoretical and Computational Chemistry Center, 
Facultad de Ingeniería, Universidad Autónoma de Chile.
f Unidad de Desarrollo Tecnológico, Universidad de Concepción, Chile

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2020

mailto:esteban.camu@uc.cl
mailto:neescalona@ing.puc.cl


0 2000 4000 6000 8000 10000
0

20

40

60

80

100

%
 C

on
ve

rs
io

n

Time (s)

 41,2 L
 82,4 L
 165 L
 330 L

0 2000 4000 6000 8000 10000 12000
0

20

40

60

80

100

%
 C

on
ve

rs
io

n

Time (s)

 41,2 L
 82,4 L
 165 L
 330 L

Fig. S.1 Conversion in function of time for UiO-66F (left) and UiO-66 (right)
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Fig. S.2 Concentrations of the reactant and detected products from the benzaldehyde 

acetalization over UiO-66 catalyst.
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Fig. S.3 Reactants and products identified at different times for benzaldehyde acetalization over 

UiO-66 catalyst.



L-H model

Bz + * ⇌ Bz* (1)
𝐾1 =

𝜃𝐵𝑧
[𝐵𝑧]𝜃𝑣

2MeOH + 2* ⇌ 2MeOH* (2)
𝐾2 =

𝜃2𝑀

[𝑀]2𝜃2𝑣

Bz* + MeOH* ⇌ MMB* + * (RDS) (3)

MMB* + MeOH* ⇌ DMMB* + * + H2O (4)
𝐾4 =

𝜃𝐷𝑀𝑀𝐵𝜃𝑣
𝜃𝑀𝑀𝐵𝜃𝑀

DMMB* ⇌ DMMB + * (5)
𝐾5 =

[𝐷𝑀𝑀𝐵]𝜃𝑣
𝜃𝐷𝑀𝑀𝐵

𝜃𝐵𝑧= 𝐾1[𝐵𝑧]𝜃𝑣
𝜃𝑀= 𝐾2[𝑀]𝜃𝑣

𝜃𝑀𝑀𝐵=
[𝐷𝑀𝑀𝐵]𝜃𝑣
𝐾4𝐾5 𝐾2[𝑀]

𝜃𝐷𝑀𝑀𝐵=
[𝐷𝑀𝑀𝐵]𝜃𝑣

𝐾5

𝑟= (𝑘3𝜃𝐵𝑧𝜃𝑀 ‒ 𝑘 ‒ 3𝜃𝑀𝑀𝐵𝜃𝑉)

𝑟= (𝑘3𝐾1 𝐾2[𝐵𝑧][𝑀] ‒
𝑘 ‒ 3[𝐷𝑀𝑀𝐵]

𝐾2𝐾4𝐾5[𝑀])𝜃𝑉2

 

𝜃𝑉=
1

(1 + 𝐾1[𝐵𝑧] + 𝐾2[𝑀]+
[𝐷𝑀𝑀𝐵]
𝐾2𝐾4𝐾5[𝑀]

+
[𝐷𝑀𝑀𝐵]

𝐾5 )



E-R model

Bz + * ⇌ Bz* (6)
𝐾6 =

𝜃𝐵𝑧
[𝐵𝑧]𝜃𝑣

Bz* + MeOH ⇌ MMB* (RDS) (7)

MMB* + MeOH ⇌ DMMB* + H2O (8)
𝐾8 =

𝜃𝐷𝑀𝑀𝐵
[𝑀]𝜃𝑀𝑀𝐵

DMMB* ⇌ DMMB + * (9)
𝐾9 =

[𝐷𝑀𝑀𝐵]𝜃𝑣
𝜃𝐷𝑀𝑀𝐵

𝜃𝐵𝑧= 𝐾6[𝐵𝑧]𝜃𝑣

𝜃𝑀𝑀𝐵=
[𝐷𝑀𝑀𝐵]𝜃𝑣
𝐾8𝐾9[𝑀]

𝜃𝐷𝑀𝑀𝐵=
[𝐷𝑀𝑀𝐵]𝜃𝑣

𝐾9

𝑟= (𝑘7𝜃𝐵𝑧[𝑀] ‒ 𝑘 ‒ 7𝜃𝑀𝑀𝐵)

𝑟= (𝑘7𝐾6[𝐵𝑧][𝑀] ‒ 𝑘 ‒ 7[𝐷𝑀𝑀𝐵]𝐾8𝐾9[𝑀] )𝜃𝑉

 

𝜃𝑉=
1

(1 + 𝐾6[𝐵𝑧] + [𝐷𝑀𝑀𝐵]𝐾8𝐾9[𝑀]
+
[𝐷𝑀𝑀𝐵]

𝐾9 )


