
Supporting information 

 

High Energy Ion Irradiation Induced Ordered 

Macropores in Zeolite Crystals 

Valentin Valtchev,
‡*

 Emannuel Balanzat,
†
 Vesselina Mavrodinova,

#
 Isabel Diaz,

≠
 Jaâfar El 

Fallah,
‡
 Jean-Michel Goupil 

 

‡
 Laboratoire Catalyse & Spectrochimie, UMR6506, ENSICAEN - Université de Caen - 

CNRS, 6 boulevard du Maréchal Juin, 14050 Caen, France  

†
 CIMAP Centre de recherche sur les Ions les Matériaux et la Photonique, UMR 6252 

CEA/CNRS/ENSICAEN, BP 5133 14070 CAEN, France  

#
 Institute of Organic Chemistry, Bulgarian Academy of Sciences, Acad. Bonchev str., Sofia 

1113, Bulgaria     

≠
 Instituto de Catálisis y Petroleoquímica, CSIC, C/Marie Curie 2, Cantoblanco, 28049 

Madrid, Spain                                                                                                                                                             

 

 

 

 

 

 

 



Activity gain model 

The final formulas employed in the activity gain model are provided below. Details of the 

calculations will be provided if necessary.  
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Figuer 1. Gain in activity is a function of the fluence and the size of secondary pore network. 

The expereimental points (rhombus), provided in Figure 5 in the main body of the article, are 

included.  

 

 

 

 

 

 

 

 

 

Figure 2. Increase of the external surface due to the introduction of secondary pore network in 

zeolite crystals. Left: Fluence rate – porosity relationship; Right: Increase of the external 

surface area as a function of the pore size.  

 

 

 

 

 

 


