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Abstract & Background: Supercritical water (scH2O) is a key solvent and/or reagent used for

energy, environment and nanomaterials emerging technologies. It is a new phenomenon to consider for

the successful implementation of technologies using supercritical fluids, the pseudo-boiling (PB),

phenomenon happening during isobaric heating, when the fluid changes from its liquid-like (LL) to gas-like

(GL) supercritical states [1].
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Aims: In this study, using a continuous flow tubular reactor working under scH2O conditions, we

developed an experimental method to determine the PB temperature (TPB) of transitions between the LL

and GL phases of scH2O. Moreover, we visualize the PB phenomenon by in-situ neutron imaging [2].

Methods and Results 

Conclusions: The PB phase transition is reversible, as the system follows the same path during

heating as during cooling. Moreover, we show that there is a LL/GL phase separation when water

interacts with micro porous carbon with monolithic structure [2]. This fundamental knowledge has great

impact on water science, as it helps to establish the structure-properties relationship of water at

supercritical conditions. Moreover, our neutron-imaging method allows studying the water–solid surface

interaction under supercritical conditions, information relevant for the design of materials used as

catalysts, sorbents, or membranes for separation processes.
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Isobaric temperature profiles during isobaric heating and cooling of scH2O;

the plateau indicates the TPB of transition between LL and GL phases.

Water ‘s density variation in the presence of carbon porous monolith; from left to right: 

the carbon monolith inside the scH2O reactor, the colour scaled water density map and 

the density variation over time; it is visible the LL/GL phase separation during PB [2].

Picture of NISA (Neutron Imaging Supercritical-

water Analysis) setup used  in this study

Schematic representation of NISA for in-situ

measurements 

Thermodynamic data calculated for PB transition at

different pressures: TPB is the temperature of transition,

ΔPBT is the transition temperature interval (T + - T -),

ΔPBh is the enthalpy of transition, Δhst/Δhth is the ratio

between the structural and thermal contributions to PB,

and ΔPBs is the entropy of transition.[3]
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