
Figure 4. STEM-EELS elemental mapping (a) STEM; (b) silicon; (c) Carbon (d) Nitrogen; (e) Oxygeno of 

representative CD-PMOs-NPs. (f) The merged image consists of silicon, nitrogen, and oxygen. 
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Scheme 2. Synthetic path of cyclodextrin-based Periodic Mesoporous Organosilicas Nanoparticles (CD-PMOs-NPs) 

Synthesis Of CD-TES 

Scheme 1. Synthetic path of cyclodextrin-based triethoxysilane (CD-TES) 

Characterization Of CD-TES 

Characterization Of CD-PMOs-NPs 
Cyclodextrins (CDs) are cyclic oligosaccharides consisting of six or more linked D-glucopyranose units. 

Because of their toroidal shape, these macromolecules contain geometrically well-defined angstrom-scale 

cavities which are known to form inclusion compounds with organic molecules of suitable geometry and 

function. A potentially important application for cyclodextrins is the removal of toxic organic contaminants in 

water.1-5 Moreover, the chiral nature of the cavity in these molecules makes them promising candidates for 

enantiomeric separation applications.2 Recently several methods of producing CD-functionalized materials have 

been reported.1-5 These involved the cross-linking of CDs into polymers using C-OH linkers such as 

epichlorohydrin and diisocyanato compounds.3-5 The another approach utilizes the coating or grafting of CD 

moieties onto a stationary phase such as organic polymers or silica gel.2 Although CD-containing polymers 

have proven to be useful for the separation of organic pollutants from water, these materials often have 

somewhat of a low binding affinity with organic molecules.3-5 A notable exception to this is the recently reported 

preparation of a new “nanoporous” CD polymer, which proved to be very effective in the removal of small 

organic molecules from water.1 and 4 Although this material can be considered “nanoporous” in the sense that it 

contains cavities resulting from the CD molecules, the polymer had a very low surface area2 and is thus 

completely lacking in framework nanoporosity.  

Periodic mesoporous organosilicas nanoparticles (PMOs-NPs) materials are fundamentally unique thanks to the 

combination of all the advantages of a robust porous organic/inorganic framework, along with the intrinsic 

properties of the organic fragments. Our strategy is to introduce cyclodextrin into the PMOs-NPs to combine the 

numerous assets of mesoporous silica and unlimited applications of cyclodextrins. 

 

Conclusions 
We have successfully synthesized cyclodextrin–based PMOs-NPs hybrid materials. Our results show that the 

produced materials have 33 m2/g surface area, which is comparatively better than β-CD polymer crosslinked with 

epichlorohydrin (EPI-CDP, SBET = 23 m2 g−1), which is the most extensively studied β-CD polymer for water 

purification and has been commercialized.4 We will synthesize mixed cyclodextrin–based PMOs-NPs with 

commercially available TES derivatives (Phenylene or ethylene) to improve surface area.  

Figure 1.(a)1H NMR and (b)13HR-Mass spectra of CD-Silane 
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Figure 3. (a & c) TEM images (b) SAED image; (d) EDS of CD-PMOs-NPs. 
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Figure 2. Fourier transform infrared spectra of  CD-TES and CD-PMOs-NPs 
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CTAB = Cetyltrimethylammonium bromide 
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Figure 5. Nitrogen adsorption–desorption isotherms of CD-PMOs-NPs. 


