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Inspired by a special nanostructured membrane

- our path towards Lithium-Sulfur batteries!
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Li-S batteries: Advantages and challenges
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Li-S batteries: Advantages and challenges
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Our membrane-inspired solutions to those issues

Technology conversion and convergence:

- From membranes to separators and cathode materials for long life Li-S battery

* Nanosturctured cathode materials )
-2 MOF@rGO & M-era.Net
mog - MOGLIiS: MOF@rGO-based cathodes for Li-S Batteries

\ e JM

Dr. Rameez Razaq Dr. Saravanan Janakirar

* MOGLIS project

*  Mutlifunctional nanomaterials
- Bimetallic MOF-based separator Counciof Norway
3S Battery: Super Selective Separators for Battery Applications

Dr. Onder Tekinalp Ms Zainab Waris

Poster presentations = * 3S Battery project
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Physical mixing of
MOF with conductive
rGO

In situ growing MOF on

basal planes of 2-D rGO

* rGO- reduced graphene oxide
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- Representative DFT calculated adsorption structures of Li,S, on NH,-UiO66+rGO
(a) and NH,-UiO66@rGO (b). Calculated binding energies (c), Li-O bond lengths (d),
and Li-S bond lengths (e) for Li,S, (n=1, 2, 4, 6, 8). Differential charge density
surrounding adsorbed Li,S, on NH,-UiO66 (f) and NH,-UiO66/C (g). Yellow and blue
represent increase or loss in electronic charge, with iso surfaces set to 0.002 A~!,
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MOF@rGO-based S cathode: Comparsion of MOF+rGO vs. MOF@rGO
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of polysulfides toward cathode side

current collector

Novel architecture
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MOF@rGO-based cathodes for Li-S Batteries: performances

v Ultra long (4800) cyclic performance of the S@NH,-UiO66/rGO cathode at 1 C (up) v" Li-S battery with S-MOF@rGO cathode at different current densities
v" Cyclic performance of S@NH,-UiO66/rGO cathode at high areal loading at 5C (down)
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3S Battery: separator design concepts

Membrane transport mechanisms (channels)

09220 “8‘ i ° co° '8 i Proposed approaches in the 3S Battery project
» Multifunctional nanomaterials (MOF, COF, etc) by
performance-structure design approaches
- A\ » Specifically defined ultrathin film morphology and
Pore bIockage & Knudscn d:"us:on Mofcculcr sieving X o s
adsorption (10-50 nm) (10-100 nm) (0.5-10 nm) functionalities
» Janus membranes and hybrid membranes
. N » Electrospinning nonwoven structures with optimized

hierarchical pore structure and properties.
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An example: Performances of bimetallic MOF separator for Li-S batteries
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Performances of bimetallic MOF separator for Li-S batteries
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