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Pore size (A)

Different zeolite frameworks

Nano size or nanosheet shapes

Selectivity

v Interaction of nanoparticles (metals) with polymer
Increase stability,reduce polymer chain mobility
Permazbility Improve permeation properties
Park et al., Science 356, eaab0530 (2017) K /
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Gas permeation on porous membranes
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Temperature Pressure Flow
controller  controllers controllers

Bubble
3 row meter

-Flow ml min*
- Atmospheric pressure (P)

- Temperature (T)
PV= nRT mol/s

A=membrane area

Flow/Area = Flux [mol m2s1]
Permeance = Flux/AP

[mol m2s1Pal]

Gas permeation test for detection of defects
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2- 50 nm Knudsen flow

>50 nm viscous flow defects

Total permeance= Knudsen + Viscous
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Permeance = a + 5. Py,

B=0 Kundsen permeance

B> 0 Kundsen + Viscous
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Thin supported Membranes <5 um

Low resistance
to gas
permeation

v’ Asymmetric

v" High porosity

Ceramic support

v" Small pore size

3 times the biggest pore

v Smooth surface
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Pd- Support strong interaction

Pd
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Leak
zone

Effect of the alumina support type
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on the long time H, permeation test at 500°C
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lattice size
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lattice size

= H/Pd
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PdH embrittlement a-pB transition

Change in lattice size (A) of the a- and B-phase in Pd-Ag alloy
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H2 relative flux
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Improving sulphur poisoning resistance
Effect of H,S on the PdAg and PaAgAu membranes H, permeation

SEM after H,S test
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Dry

T/ °C t/h

Dipcoating

calcination
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Withdrawal
speed ‘ Substrate s

Dipping on a porous substrate

Dry material

Evaporation

Capillarity

Draining

Draining
regime

J. Phys. Chem. C 2010, 114, 7637-7645

For a non evaporating Newtonian fluid

= thickness

C)E‘”

Yield shress
influences the
thickness of
coating

Surface tension

Young's Equation

Surface tenszion
offects wetling

and de-welling
of object

.},.“ — Ysl + ,},lrcose

Surface free
ENergy

o f [ 15
T i E
b e sin ko

sukEstia e

Viscosiby
affects rate of
drainage

Bis the contact angle
‘}«’sl is the solid/liquid interfacial free energy

‘}«’Svis the solid surface free energy

affects rafe
af ingress inte cavilies

‘}r’iv is the liquid surface free energy

ramé-hart instrument co.
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g = gravity

K =withdrawing
speed

Porous substrate
Nature

Pore size
Pore size distribution

Viscosity

Viscosity depends on

- Polymer Molecular weight and concentration
- Degree of branching polymer

- Addition of rheological modifiers

- Temperature
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Rod-like chain

Curved chain

BAPP-PMDA

Helical chain and
high FFY

In general, a transition from sp3 hybridization to sp2 or sp for the
main chain atoms can greatly enhance the rigidity of macromolecules

Increasing chain rigidity HO

-

gé O O Novolak

Saturated main-chain polymer Conjugated polymer Conjugated ladder polymer O
OH Long aligned chains

FIGURE 1 Schematic representation of the escalating rigidity
from saturated 3p3 polymer to conjugated polymer, and to
conjugated [adder polymer DOI: 10.1002/pol.20210550
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Gas permeation in CMSM

Combination of molecular sieving and adsorption
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N2 permeance at 400 kPa pressure difference

in function of temperature (heating rate 0.7 C/ min
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