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Fig.1 Molecular models of polyethylene and the

graphite nanosheet
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Fig.2 Initial configuration of the simulation system
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Fig.3 Annealing of the system for equilibration
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Fig.4 Simulation system after annealing
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Fig.5 Schematic diagram of temperature control during the

growth of graphite nanosheets in the simulation
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Fig. 6 Variation in the main products of the system

with time
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and 200 ps
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Table 1  Variation of atom number in graphene
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Table 2 Growth rate of graphite microchips for different

heating, holding and cooling times

, It PRIERSE O R EIRFE, PIAER
ps ps ps /%
1 150 0 150 4.77
2 150 50 150 38.59
3 150 50 200 18.55
4 100 50 200 15.03
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Reactive molecular dynamics simulation of graphene preparation
by the pyrolysis-template method

LUO Tao TAN Jing YANG WeiMin CHENG LiSheng”

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The preparation of graphene is currently a hot topic. This work investigates the possibility of preparing
graphene by growth on the edge of templating graphite nanosheets using the intermediate products of the pyrolysis of
waste plastic as precursors. The practicability of this concept and the mechanism of the reactions were investigated
on an atomistic scale by carrying out reactive molecular dynamics simulations with polyethylene as an example of the
plastic. The results reveal that the pyrolysis of polyethylene produces intermediate vinyl radicals and methyl radi-
cals, which are highly reactive and are able to attach to the edge of the templating graphite nanosheets to promote
the growth of graphene. This suggests that the proposed synthesis route is practical. The influence of varying the
heating and cooling times on the growth of graphene was also analyzed. This work can provide useful guidelines for
the experimental preparation of graphene.

Key words: graphene; polymer; template; molecular dynamics; ReaxFF



