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Nanoporous Vycor glass

igs

K.S. and R.P., Phys. Rev. B 83, 184110 (2011)

~1 3D network of
interconnected pores

1 average pore radius:
=3.8-4.0 nm

1 porosity: $=0.25-0.28



Effective longitudinal modulus 3

1.0+
0.8+

0.6+

e,

0.4+

0.2+

0.0

1.06 -

1.04 -

B/Bo

1.02 -

1.00

Ak A A AAA AAAAA&QM

T T T T T 'A IA“IA “_
(@) A
A adsorption A A \
A desorption A i
A A
A & 1
"t
a2 _
A
A An4 ‘4 ]
(b) . /
A Al 44
£ _
A

00 02 04 06 08

P/Pg

1.0

Liquid argon (86 K) in
porous Vycor glass

for f<1:
= modulus unchanged
B = PBo
for f=1:
m increased modulus

B > Bo



Effective modulus f < intrinsic modulus B, 445
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for f=1 (filled pores):

IBAr,ads ?

effective medium equation

AB:(B_BO) =C BAr,ads
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,BAr,adS in Vycor
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K. Schappert and R. Pelster, J. Phys. Chem. C 122,
5537-5544 (2018)



IBAr,ads in Vycor

Enhancement as a result

Baas = Bruik (o) + alApg

sat | with Apg®t from:

of adsorption stress:

G. Y. Gor, Langmuir 30,
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Influence of nanoconfinement

on :BNZ,adS?
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Longitudinal modulus of empty nanoporous glass
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Longitudinal modulus of empty and filled sample
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Effective medium analysis for f =1
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Longitudinal modulus of nanoconfined nitrogen
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Longitudinal modulus of nanoconfined nitrogen
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Longitudinal modulus of nanoconfined nitrogen
stronger temperature
dependenc_:e than bulk
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Longitudinal modulus of nanoconfined nitrogen
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stronger temperature
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Longitudinal modulus of nanoconfined nitrogen
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Longitudinal modulus of nanoconfined adsorbates
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Longitudinal modulus of nanoconfined adsorbates

NITROGEN ARGON
significant enhancement enhancement
40-70% ~15%

fe2sr 7 157 o theoretically expected |
T _ 1.4+ 7 7 _____va_llues for Baraas
o Sl 2y '

o Pz bulk 212

=06 “aal

04 1.0+

60 7=D 8=0 9=0 100

T(K)

sat

Baas = Bouik (o) + alpg



= JEE
Summary

- Experimental observation:
- Significant enhancement of modulus:

Bn2,ads > Bnz,buik
- Stronger temperature dependence:

d,BNZ,ads > d.BNZ,bulk

dT dT
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Summary

- Experimental observation:
- Significant enhancement of modulus:

Bn2,ads > Bnz,buik
- Stronger temperature dependence:

d,BNZ,ads > d.BNZ,bulk

dT dT
- Comparison with argon:

interaction influences strength of enhancement

- Simulations or DFT calculations required of
Ap3**(T) and Bn2,aas(T)



Thank you very much
for your attention!
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