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Preparation of Magnesium Hydroxide/Graphene Nano-Compound and its Flame Retardant Properties
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Abstract : Magnesium hydroxide (MH) is widely used as a flame retardant for polyolefin (PO) cable compounds due to its
halogen-free, non-toxic,and environmentally friendly properties. With the continuous improvement of wire and cable performances,
the applications of MH face more challenges. To achieve controllable preparation of MH flame retardants, caustic calcined magnesia
and graphene nanoplatelet (GNP) were adopted to prepare MH and MH@GNP nanosized flame retardants by hydration method. The
process was optimized by orthogonal design, then MH and MH@GNP were obtained at a ball milling time of 6 h, a hydrothermal
temperature of 110 °C, and a reaction time of 2 h. MH@GNP is proved to form with coated structure of sheet-like MH around 200
nm on two-dimensional GNP nanoplatelet. Compared with commercial MH product (CMH), the prepared MH shows enhanced
effects on inhibiting combustion and reducing heat release at the same amount of 50 wt% flame retardant. Furthermore, halogen-free
flame-retardant PO composite with MH@GNP has the remarkable limiting oxygen index of 28.2% and V-1 rating of UL 94.
Compared with PO, PO/MH@GNP presentes the peak heat release rate decreases by 55% and the total heat release decreases by
54%. Accordingly, an efficient and green preparation technology with the pollution free and by-products free characteristics is
proposed by using caustic calcined magnesia as the raw material to prepare MH through hydration, which can be applied to modu-
late the morphology and particle size of MH and obtain the MH flake with a particle size of 200 nm. Meanwhile , combined with two-
dimensional GNP, the technology can be used to prepare structured MH@GNP nanocomposite flame retardant that shows significant
advantage of flame retardancy.

Keywords : magnesium hydroxide ; caustic calcined magnesia ; graphene nanoplatelet ; polyolefin ; flame retardant proper-
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