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Phase diagram of bulk water
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Liquid/vapor Phase transition
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Confined liquid-vapor phase transition:
liquid intrusion/extrusion

-

.k

VA ’ \

o rc %\ Confined
\

|“‘ :': vapor Guillemot et al, PNAS 109,19557 (2012)
Grafted MCM-41 500] | o
e hydrophobic o 1 infrusion

Extrusion

T R I
4 ‘3" 7

B 4

"Y‘a N ¥

w-.: 2 £

% .\’%‘:.. Y 5 P E
' s o 8 = :
LI © =
e o058 H
54 oy 55 :
RN AL, % H
i ¥ A L 5 trusi
8 A ¥ el H
e i -y extrusion
":‘gz\\%; ’ ] ‘ V‘ : E l'llllllll"l'..llllllll!l'lll
D 9 LD H ﬂ
sﬁ”"i.‘*‘ ‘*‘ ?‘Q.v)“.; P - -E- - = = = = .
oAl o 2 & SRR g
i o Bt ex :
£ 2 £ F V t
3 i 4 ey i ext
ge g b i
i H

¥
Q 3 )
‘ &
S
2

. e\’\ .~‘ . Iii‘ ) T‘\’ ” 3
B (5 Volume (mm?®)

2N
FI5 e ad
A% ¥ e ¥y, 5
A5 AN, A
e 3 002
Intrusion = S
By RS U 2
AT PRCR I e I e, N
——- 8L S
——___:, ~ % ¥ 7 ‘. . Ly k-

N

4
/
/4
. :
i Confined
1
‘ -
\ liquid Evropean Funded by
<N " Council the European Union




Key characteristics for technological applications
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Confined, Low-T, supercritical water
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Confined, Low-T, supercritical water
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Confined, Low-T, supercritical water
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The unusual chemistry of Cu,(tebpz): highly
hydrophobic but with hydrophilic spots
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Effect of the temperature: reprised
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Effect of the temperature: reprised
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P'(MPa)

Effect of the temperature: reprised
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Tuning critical temperature by reducing the
liauid density: the ZIF case NS
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Conclusions and outlook

* The ordinary fluid phases of water, liquid(-like) and vapor(-like)
exist also under extreme confinement, down to 1 nm pore size.

* A supercritical phase exists as well (all props of bulk SC water?)

* The porous material plays a role beyond the classical physics
picture: itis not an inert confining medium.

* Low-T supercriticality opens new perspective in sensible thermal
energy storage, supercritical solvents for chemistry. Additionally,
the existence of (confined) supercritical water and bulk water at
the same P/T allows to dream of a all-water fluid/fluid
chromatography
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