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There is an increasing number of new, exciting and
dynamic uses for magnetic nanoparticles (MNPs), including
many in the field of medicine (site-specific chemotherapy),
technology  (spintronics) and industry  (ferrofluids).
Magnetotactic bacteria produce chains of nanosized magnetite,
Fe;0,4, particles that operate as internal magnets. This
biosynthesis of magnetite is the earliest known example of
biomineralisation, having first occured some two billion years
ago. Despite this, much of the detailed atomistic mechanism
by which the process occurs is unknown. Therefore, we have
begun to develop an atomistic model for the system, in an
attempt to understand the processes involved, particularly the
role of the 1-5% Co that is present in the biomineral.

In this work we report initial results for modelling the
different surfaces of magnetite, using differing methods.
Comparison of the related surface energies produced for these
methods, using energy minimisation (METADISE [1]) and
molecular dynamics (DL_POLY [2]), identified the {100}
surface as the most stable. For all methods, elasticity constants
were compared to the data produced from previous studies [3].
Subsequent to this, attachments of simple organic molecules to
the magnetite were analysed and modelling of interactions
between these molecules and the {100} surface were
performed.

Future work will validate the potentials for the interactions
between the simple organic molecules and the magnetite
surface, enabling us to fit the required organic/ inorganic cross
parameters to a system where the stable surfaces are well
defined, allowing us to better access the validity of each of the
components of the model. This is in the aim of progressing to
more complex protein attachments.
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Neodymium isotopic composition of
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It has recently been shown that intermediate and deep
ocean circulation can be reliably reconstructed using the
neodymium (Nd) isotopic composition of the aragonitic
skeleton of scleractinian deep-water corals [1,2,34].
Motivated by these findings, we have investigated the Nd
systematics of the high-magnesium calcite skeleton of deep-
water gorgonian octocorals. These corals have centennial-
scale lifespans and are distributed worldwide, representing
potential archives of past oceanic circulation at sub-decadal
resolution. Live-collected corals, belonging to the families
Isididae (genus Keratoisis) and Coralliidae (genus
Corallium), were retrieved from the Atlantic, Pacific, and
Southern Oceans as well as from the Mediterranean Sea at
water depths between ~500 to ~1300m. Seawater samples
from two profiles in the Mediterranean Sea were collected at
the same locations and depths as the coral samples in order to
compare seawater Nd isotopic compositions with the coral
skeletons. The isotopic ratio ('**Nd/'*Nd) was obtained using
a VG Sector 54-30 thermal ionization mass spectrometer by
dynamic multicollection. The neodymium concentration was
analysed along different tracks parallel to the growth bands
using a 193nm laser ablation microsampling system connected
to a Varian 820 inductively coupled plasma mass
spectrometer.

The gorgonian calcite skeletons and the surrounding
seawater share equivalent Nd isotopic compositions, which
clearly show that these calcite corals are reliable archives of
water mass circulation.
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