
Summary / Objectives:

Generation IV Coolants Quality Control

The quality of coolant in Fast Neutron Reactors must be controlled due to the 
potential impact of impurities on the structural material, on the dosimetry and 
subsequently on the operation. Liquid metals (sodium, lead-bismuth eutectic, pure 
lead) and gas (He) need to be purified in order to avoid deleterious effects and 
satisfy several safety requirements. Several purification systems and dedicated 
instrumentation have been developed for this purpose, taking into account the 
specific properties of each coolant.
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In the XFR, X means the kind of coolant. SFR is sodium cooled fast reactor 
and LFR is lead cooled fast reactor. The coolant must be able to extract 
heat from the reactor efficiently. It is also required to transfer heat 
efficiently to the energy conversion system. They are also required to 
ensure the safety  structural and operational conditions.

Impurities in the coolant may adversely affect the operation of SFR and 
LFR. It can cause corrosion, reduction of heat transfer coefficient and 
formation of an obstruction in a narrow space.



The concentration of impurities such as oxygen and hydrogen that can be 
dissolved depends on the temperature of the coolant sodium in the case 
of SFR. 

The principle of purification in a cold trap is explained. Sodium can be 
purified by cooling, leading to crystallization of O and H as Na2O and NaH
in a “cold trap”. The cooled sodium is then heated up again for operation.



In the case of LFR, if the working area of the coolant is not properly 
maintained, it will cause corrosion and oxide deposition, which will damage 
the reactor.

The method of removing impurities in cold traps and filters is being carefully 
investigated because it is different from the case of sodium. Examples of recent 
research results are given, and these results can be used to design efficient 
purification devices.




