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Graphene has played an important role in nanoscience owning to its exceptional mechanical,
electrical, chemical and thermal properties. Graphene-reinforced polymer nanocomposites (GPNCs)
were prepared by in situ suspension polymerization, and the GPNCs were chloromethylated with
chloromethyl ethyl ether and then aminated with trimethylamine to form GPNC ion-exchange resins
(GPNC-IERSs). Raman spectroscopy revealed the existence of chemically bonded interaction between
graphene and the polymer networks via the increased intensity and Raman shifts. Theoretical
simulation model developed using density functional theory indicated the mechanism of free radical
polymerization, and the formation of strong sp® hybridization of C-C bond at graphene-polymer
interface. The thermal and structural properties of the reinforced nanocomposites were investigated
at the graphene contents varied from 0 to 1.0 wt%. The thermal stability was evaluated by
thermogravimetric-differential thermal analysis (TG-DTA). It showed that the addition of graphene
to the polymer matrix greatly increased the onset degradation temperature by about 20 °C. The
prominent improvement of structural properties of the nanocomposites such as swelling capacity and
total ion exchange capacity was found at 0.4 wt% graphene, which confirmed that the good
dispersion of graphene throughout the polymer matrix with strong interaction within the networks
counted for much in the properties enhancement effect. With the excellent swelling-resistance
property and thermal stability, the GPNC-IER used as a catalyst exhibited a better catalytic
performance in hydration of ethylene oxide (EO) to monoethylene glycol (MEG) in terms of activity
and selectivity under lower water/EO molar ratio of 10. The 500h on-stream test further confirmed
that graphene effectively reinforced the properties when well incorporated into the polymer networks.
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