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Abstract 

Phosphazene-based polymers were synthesized by using different pendant groups such as 

trifluoroethoxy (TFE), phenoxy (PHO) and octafluoropentoxy (OFP). High performance 

methoxyethoxyethoxy/cyclohexoxy (MEE/CH) based polyphosphazene was developed for the first 

time in literature using a mixed-substitution method. The structural, chemical, and thermal 

properties of these polymers were analyzed using several techniques such as Gel Permeation 

Chromatography (GPC), Thermal Gravimetric Analysis (TGA), Differential Scanning Calorimetry 

(DSC), and Nuclear Magnetic Resonance (NMR). Significant differences in gas transport 

properties of gases have been observed between these pendant groups because of their differences 

in glass transition temperature and physical interaction with CO2. For the first time, we report on 

the high performance of TFE polyphophazene based mixed matrix membranes (MMMs) using a 

SIFSIX-Cu-2i (SIFSIX) metal organic framework (MOF) as the filler particles. These MMMs 
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