Dual Fluid Reactor
by liquid lead at elevated temperatures. The dissolving properties of liquid lead towards steel are
to be reduced by aluminium plating and regulated oxygen admixture to the lead.
The DFR concept

The DFR incorporates elements of the MSR and liquid-metal cooled fast reactors and extends their
advantageous properties.
Lead in

Lead out

Fuel out

Fuel in

Figure 1. Dual Fluid reactor core

The key feature of the DFR is the removal of the heat by a separate coolant loop, contrary to the
MSR where the heat has to be removed by the fuel itself.
Using separate loops for fuel and cooling has many advantages while it simplifies the overall concept. It allows for a very high power density going along with inherent safety thus rendering the
DFR very economically competitive. A main advantage is that the DFR works with very fast neutrons and a very high neutron excess. The high neutron excess can be used to dispose of long-lived
nuclear waste produced by todays thermal reactors, in parallel to its own power production. The
DFR can be built at low costs without the need for extensive material research.
The fuel can now circulate as slow as necessary to provide an optimum burnup while the coolant can
circulate as fast as necessary to provide the best heat removal. As a consequence, undiluted moltensalt fuel can be used and the amount of fissile materials in the fuel can be increased significantly.
This not only boosts the power density but also raises the fuel's boiling point and therefore allows for
a very high operational temperature. This combines the advantages of the Generation IV concepts
of the MSR and the VHTR.
As the choice of coolant materials is not restricted by the fuel anymore, liquid lead can be used
which not only has the advantage of an excellent heat transfer but also makes it possible to operate
the DFR as a fast reactor. Fast reactors have a net neutron excess which can be used for breeding or
for the deactivation of long-living fission products. This is further amplified by the employment of
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