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Abstract (300 word limit)
Chemical vapor deposition (CVD) is the most popular technique for industrial level production of high quality graphene materials. Great progress has been achieved since the first approach of catalytic CVD growth of graphene films in 2009. At the current stage, mass production of CVD graphene films toward graphene industry has been realized up to a level of millions of m2 per year. For single crystal graphene wafers, it also reaches tens of thousands of wafers per year with a size of 4 to 6 inches. Current research emphasis on CVD graphene materials is laid on three different directions, high-quality graphene films and wafers for general purpose; novel graphene materials with hierarchical structures or unique growth substrates; purpose-oriented graphene materials. The challenges for the CVD growth of general purpose graphene films and wafers include domain size, layer control, defect density, wrinkles, intrinsic surface contamination, uniformity, transferability, scalability and cost issue. Much efforts are also made on the direct growth of graphene on nonmetal target substrates and it is still no way to compete with catalytic CVD graphene on metal in quality. One of the most representative examples of novel graphene materials is the graphene glass fibers developed in Beijing Graphene Institute (BGI). We have succeeded in directly growing graphene on commercially widely used glass fibers with well controlled layers and qualities. Such kinds of graphene glass fibers exhibited excellent electrical conductivities with a sheet resistance ranging from kilo-ohms down to ohms level. It has been used for deicing applications with extremely high electrothermal conversion efficiency up to 94%. At BGI, we are also working for the purpose-oriented graphene materials and even customized graphene materials depending on the special needs and requests from customers. There is actually a great space in this area, which is particularly important before graphene films and wafers find their practical application market in next ten years.
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