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The development of advanced materials for space environments requires an optimal combination of thermal stability, electrical
conductivity and low density. These materials need to maintain their structural and integrity during long missions in harsh space 
conditions. Here, nanocomposite membranes based on aromatic and fluorinated polyimide with 5-20 wt% of graphene nanoplatelets 
(GNPs) were synthesized and characterized. An eco-friendly chemical approach was employed using a green and bio-based solvent, 
dimethyl isosorbide (DMI). Several experimental techniques were used to assess their potential applications in space environment.
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Step 1: Synthesis of fluorinated and aromatic PI in DMI

Step 2: PI/GNP dispersions preparation (GNP: 5-20 wt%)

STIRRINGPI SONICATION

Step 3: Thermal treatment in oven: from 25 °C to 200 °C under 
vacuum

PI and PI/GNP flexible 
samples

(thickness: 99 – 126 µm )

CONCLU SION

Surface hydrophobicity increases with increasing of GNP

• Lightweight PI/GNP nanocomposites are successfully 
fabricated using the green bio-based solvent DMI

• Hydrophobic behavior increased with GNP loading

• FTIR analysis confirmed the successful imidization of PI 

• Thermal analysis shows Tg values around 200 °C, 
suggesting their potential use in the space environment.
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PI 94.4 ± 1.3   32.94 31.66 1.28

PI/GNP_5 99.0 ± 1.7 21.93 19.80 2.12

PI/GNP_10 102.2 ± 2.0 19.71 17.98 1.74

PI/GNP_15 104.0± 2.1 19.18 17.80 1.38

PI/GNP_20 107.6 ± 0.7 19.05 18.35 0.70

Density (g/cm3)

PI 1.447 ± 0.023

PI/GNP_5 1.447 ± 0.035

PI/GNP_10 1.533 ± 0.043

PI/GNP_15 1.550 ± 0.063

PI/GNP_20 1.582 ± 0.021

The density values 
are suitable for 

space applications, 
where lightness is 

a crucial factor

Imidization Degree ID (%)

PI 97.6

PI/GNP_5 96.3

PI/GNP_10 98.8

PI/GNP_15 98.3

PI/GNP_20 99.6
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