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Liquid Intrusion-Extrusion: Potential




The challenges of finding suitable

intruding media...
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ZIF-8, the Perfect Candidate? Or How | Learned to

Stop Worrying and Love Negatively Compressive
Materials
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Proposed Condensation Mechanism
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Evidence of Proposed Bridging

Mechanism

Recently looked at
the characteristics
of intrusion into
zeolites (ITT) with
bridging in lateral
windows
connecting
channels

Bridging pores via
water in pore
windows in ZIF-8
observed in
previous studies
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Strain Analysis of ZIF-8 Upon Intrusion ‘

a

L —
3
8

T
Post-intrusion,

PRSI,
PN [ e |
o< 17.054
Pressure (MPa) o
5 0 15 20 25 30 35 & 45 &« £ 1o
Q0.1 T T £
RN £
024 0, '.Vh% g 17.03
. @
03 Yor, £
% 3 17.02

Prat
L Sitrusion

‘%A /2 ——a
17.01 s O S
+ + t t

b

AV (em'ig)
d &
L

Goysnawl

A

9(rzan)

Coherent domain size (A)

202 204 206 208 21 212 214
rzon (A)

Gradual filling of random cages
Amayuelas et al, Nano Lett.,

2848-2853 2023, Accepted

@ ELEC .Sl.l%a Tortora et al. Nano Lett. 2021, 21, 7,




Evidence of Cage-by-Cage Bridging via ‘

RMD simulation
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Conclusions and Future Direction

- We reveal intrusion via cage-by-cage movement from the exterior
to interior pores

- "Bridging", the formation of a hydrogen bond network across pore
windows, lowers the free-energy barrier until a critical threshold
network is created, leading to cascade intrusion into the pore.

- This explains the presence of strain in the ZIF-8 lattice during the
iIntrusion process, which dissipates once all cages are filled

- The pore interconnectivity is therefore a key design feature of a
candidate material for Int/Ext-based devices.
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