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[bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK11][bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: _GoBack]      Compared to chemically modified graphene, pristine graphene displays better properties especially in electric and mechanic fields. However, due to the hydrophobic surface of graphene and Van der Waals forces occurring between layers, graphene can be only slightly dispersed in high boiling point solvents and aggregation can be easily formed during storage. Instead of using environmentally disastrous organic solvent or surfactant, polymer stabilizers can assist the layered materials to disperse in low boiling point solvents with a higher nanosheet concentration and a better stability. Appropriately, exfoliated graphene stabilized by polymers is an ideal starting material for composite preparation. In this study, we chose water, an ecofriendly solvent in which graphene is almost insoluble and polyvinyl alcohol (PVA) as stabilizer for its good solubility in water. By a simple liquid phase exfoliation (LPE) of graphite in PVA solution, a high content of dispersed graphene can be obtained. The experimental results also show that graphene concentration is variable with polymer concentration. In optimized conditions, a dispersion at molecular scale with a graphene content in polymer matric can reach up to 80wt.%. We provided a better understanding in the stabilization mechanisms of graphene solution by polymer intermediates. Here the interaction parameter of polymer-surface and the molar weight of polymer are two parameters determining the facility of the polymer adsorption. These parameters can be used to select the suitable combination of 2D materials/ polymer/ solvent. We believe that this work establishes a theoretical support and a principle in materials choice for 2D materials-polymer composite application.
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