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Better Barriers from:
#1: Better Polymers
#2: Reactions
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Reactions Increase Lag
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Reactive Example :Landfills
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Better Barriers from:
#1 Better Polymers
#2 Reactions
#3 Flakes
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Barriers of Aligned Flakes




Flakes Increase Lag, Reduce Leak
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For Flakes, Wiggles Rule
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Three Layers Ensure Wiggles
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Wiggles vs. Necking: See B11, B16
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Conclusions So Far

1. Reactive Membranes Increase
Lag O(1000X)

2. Flake-filled Membranes Increase
Lag, Reduce Leak O(50X)

I



Strategy #1: Better Polymers
Strategy #2: Reactions
Strategy #3: Flakes (cont.)
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Flakes: Bottom Up Assembly
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Barriers With Aligned Flakes:

Bottom Up Self-Assembly




Self-Assembled Lamellae Work
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Pores: Bottom Up Assembly
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Gyroid Pores from Self Assembl

1)Polymers are spin coated. - — '

TN s

2) Heat shifts
(PS-PLA) morphology.

3) Transfer to support .

4) NaOH degrades.




Pores: Bottom Up Assembly (C12)
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Pore Self-Assembly Using Shear

1)P’mer self assembles
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Pore Self-Assembly Using Dr

1) Self Assembles as

Cylinders \
%VDEJ\M 2) Cast onto a Support

{PE-PLA}
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Three Ultrafiltration Membranes

That on the left is conventional; that in the center is shear-aligned; and that on the
right is our new material.




Pores Give Faster Fluxes (C2)

Block Copolymer: Pore Diameter 13.5 nm.

Solut Permeance Permeance Permeance
Olute (Experimental) (Knudsen) (Kinetic)
He 265.7 260.5 5815.7
Ar 84.2 82.2 633.9
N, 100.4 08.3 702.0
O, 89.4 92.0 713.4

Track Etched: Pore Diameter 29.5 nm.

Solut Permeance Permeance Permeance
ofute (Experimental) (Knudsen) (Kinetic)
He 1.54 1.48 13.4
Ar 0.48 0.47 1.46




Conclusions

1. Reactive Membranes Increase
Lag O(1000X)

2. Flake-filled Membranes Increase
Lag, Reduce Leak O(50X)

3. Flakes, Pores From Self
Assembly....



