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ABSTRACT In order to investigate the transformation behavior of tetrahedral amorphous carbon (ta-
C) into graphene, a three-layered structure material of metal catalyst Ni/ tetrahedral amorphous carbon
(ta-C)/Si-substrate was prepared via a two-step process, namely ta-C film was firstly deposited on Si-sub-
strate with a home-made filtered cathodic vacuum arc system, then on which (111) preferential oriented
Ni-film was further deposited by electron beam evaporation method. Afterwards the as prepared three-lay-
ered structure material was treated via a controlled rapid thermal annealing method in order to transform
(ta- C) into graphene. Meanwhile,the effect of annealing temperature on the graphene growth was fo-
cused. Results show that both the deposited films of ta-C and Ni all present smooth and uniform surface
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morphology, which provide the premise for growing high-quality graphene. Furthermore, the annealing

temperature plays great role on the crystallization of amorphous carbon into graphene. When the anneal-

ing temperature was above 400°C, the multilayered graphene could form on Ni surface, and the better

quality of graphene was obtained through annealing at 500°C for 15 min.

KEY WORDS inorganic non-metallic materials, multilayer graphene, rapid thermal annealing, Ni cata-

lyze, tetrahedral amorphous carbon
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Fig.5 SEM surface images of samples annealed at 200°C (a), 300°C (b), 400°C (c), 500°C (d), 600°C (e)
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