S1

Supporting information

Recycling End-of-life Polycarbonate in Steelmaking: Ab
Initio Study of Carbon Dissolution in Molten Iron
M. Hussein N. Assadi* and Veena Sahajwalla
Centre for Sustainable Materials Research and Technology, School of Materials
Science and Engineering, The University of New South Wales, Sydney, 2052,
Australia
*Tel: +61-2-9385-5234. E-mail: Hussein.assadi@unsw.edu.au

To provide a comparative measure of polycarbonate’s performance as a
carbon source, we also studied the dissolution of graphite in molten Fe. This
is because graphite is a well–studied1 carburizing material and is known to
have the highest carbon dissolution rate in molten Fe,2 thus it sets a
benchmark for polycarbonate’s carburizing potentials. Two sheets of solid
graphite with experimental lattice parameters3 containing 48 C atoms were
added at the distance of ~ 1.5 Å from the closest Fe atoms of the molten
Fe’s cleaved surface thus creating graphite–molten Fe interface as
demonstrated in Figure S1(a). Figure S1(b) shows the atomic configuration
of dissolved graphite in molten Fe. We can see that the first layer of graphite
has completely been diffused in the molten iron while the second layer has
lost its crystalline nature. Figures S2(a) and (b) present the density profile of

S2

the graphite/molten Fe at the beginning and the conclusion of the
simulation. We can see the two sharp C peaks in Figure 4(a) just above the
graphite/molten Fe interface demonstrating the perfectly crystalline nature
of the graphite. By t = 6 ps, most of the C atoms that is 27 of the original 48
C atoms have been dissolved in the molted Fe by crossing the interface
boundary.

Figure S1. The decomposition and dissolution of the graphite sheets in
molten iron at T = 1823 K (~ 1550 °C). The red and black spheres represent
Fe and C atoms respectively.

The gray shade surrounding the atoms

represents electronic charge density around each atom which also indicates
the atomic bonds. In (b) one can see the disappearance of C–C bonds as the
graphite sheets are dissolved in molten Fe.
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Figure S2. Calculated density profiles ρ(z ) of dissolution process of the
graphite layers in molten Fe are presented. (a) and (b) correspond to the
structures at the beginning and the conclusion of the simulation. The dashed
line marks the interface defined as the highest z coordinate of the Fe atoms.
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