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reported that, in the MTO (Methanol to Olefins) process, bound zeolites displayed better catalytic performances 
(activity, deactivation) than their parent powder.16 Pérez-Ramírez et al. also reported that formed hierarchical ZSM-
5 catalysts have a direct impact on their catalytic performances during the MTO reaction.17 Their bound catalysts 
exhibited higher macroporosity and better mass transport properties while preserving their native intracrystalline 
mesoporosity.18 Others also reported that catalytic activity could be reduced during forming due to the 
agglomeration of binder around the active phase.19,20  
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Figure 2. Representative SEM micrographs of USY-2 extrudates a) overall view b) zoom on zeolite particles (arrows). 

 

Table 2. Unit cell parameters, Si/Al ratio, and crystallinities of zeolite powders and their derived extrudates (30 wt% zeolite - 70 wt% alumina).  

 
Samples  Unit cell (Å) Si/Ala Crystallinity (%) 

Y  24.69 2 100 

Y*  24.62 3 76 

Y/Ext  24.62 3 70 

USY-1 24.30 14 71 
USY-1*  24.30 14 69 

USY-1/Ext 24.30 14 70 
USY-2 24.25 27 74 

USY-2*  24.25 27 66 
USY-2/Ext  24.25 27 67 

 a Breck-Flanigen correlation: Si/Al= (192/(115.2 x (a-24.191))-1; a is the unit cell parameter  

 * Zeolite calcined at 823 K. 
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Figure 5. TG/DSC thermograms of (a-b) Catapal B, zeolite Y and green extrudates 30 wt% Y zeolite, 70 wt% Pseudoboehmite (dried at 323 K for 2 hours), c-d) 
Catapal B, zeolite USY-2 and green extrudates 30 wt% USY-2 zeolite-70 wt% Pseudoboehmite (dried at 323 K for 2 hours).  

 

5. 27Al NMR Spectroscopy 
 27Al NMR spectroscopy can determine the distribution of framework (tetrahedral and distorted 
tetrahedral) and extra-framework aluminum (octahedral and pentahedral) and to identify features of the various 
forms of alumina. 42  
 The 27Al NMR spectra of the Y zeolite powder and its derived green (dried at 323 K) and calcined (623 K 
and 823 K) extrudates (30 wt% Y zeolite, 70 wt% pseudoboehmite) are compared in Figure 6A-B). No spectral 
features that may be attributed to zeolite-binder interactions can be found as all peaks are located in similar 
regions of the NMR spectra.  
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