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Separators and Membranes for Advanced Alkaline Water
Electrolysis

Published as part of Chemical Reviews virtual special issue “Green Hydrogen”.

Dirk Henkensmeier,™ Won-Chul Che,® Patric Jannasch,™ Jelena Stojadinovic,™ Qingfeng Li*

David Aili,* and Jens Oluf Jensen®
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ARSTRACT: Tradirionally, alkaline water ebectrolysis (AWE) uses diaphragms to separate
anode and cathode and i operated with 5-7 M KOH feed solutions. The ban of asbestos 3
diaphiragms ked to the development of polymeric diaplragms, which are pow the state of the {7
art materul. A promiving allemative is the jon sulv;llng membrane. Recent developments i
show that high conductivities can also be oblained in | M KOH. A third technology is based S8
on anion exchange membranes (AEM); because these systems use 0=1 M KOH feed 55
colutions 1o balince the trade-off between conductivity and the AEM s lifetime in alkibine &
environment, it makes sense to treat them separately as AEM WE. However, the lifetime of
AEM increased strangly over the Ler 10 years, and come electrnde-related ies ke
oxidation of the lonomer binder at the anode can be mitigated by using KOH feed solutions. 1,
Therefors, AWE and AEM WE may get mone sémilar in the future, and this review foomes %
on the developments in polymmc dnphugns, jon mlvalms membranes, and AEM.

Chemical Reviews Af 32
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FIg. 1 MOrpnoiogy of nierarcnicaily porous caroon moleculiar sieve (LM>) memoranes

withsingle atoms and clusters.

a Schematic illustration of carbonization of supramolecular mixed matrix material (SMMM) to form
the CMS material containing polymodal free volumes from 400 to 200 °C. b Wide-angle x-ray
diffraction (WAXD) patterns showing the effect of T, on d-spacing values. High-angle annular dark
field scanning transmission electron microscopy (HAADF-STEM) (left) and STEM-energy dispersive
spectroscopy (EDS) Zn (green spots) elemental maps (right) of () sMMM, (d) sMMM450, (e)
sMMM350, (F) magnified sMMM550, (g) sSMMM700, and (h) sSMMM900. Bright-field TEM images of (i)
PBISS0. () PBI900, (k) sSMMM450, (1) sMMM350, (m) sSMMMZ00, (n) sMMM900. and (o) MMM900. In
k-o, the right images are the magnified region (red square) of the left image. In a, gray, blue, and

purple circles on PBI chains represent C, N, and H atoms, respectively.
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[1] Thin battery separators and methods

« SEHS 1 US20240194956A1
A} Paul M. Halmo, Xiaomin Zhang, Paul D. Vido, Zhengming Zhang, Lie Shi, Daniel R. Alexander, Jill V. Watson
« £ ¥ Ql:Celgard LLC,

In accordance with at least selected aspects, objects or embodiments, optimized, novel or improved membranes,
battery separators, batteries, and/or systems and/or related methods of manufacture, use and/or optimization are
provided. In accordance with at least selected embodiments, the present invention is related to novel or improved
battery separators that prevent dendrite growth, prevent internal shorts due to dendrite growth, or both, batteries
incorporating such separators, systems incorporating such batteries, and/or related methods of manufacture, use and/or
optimization thereof. In accordance with at least certain embodiments, the present invention is related to novel or improved
ultra thin or super thin membranes or battery separators, and/or lithium primary batteries, cells or packs incorporating
such separators, and/or systems incorporating such batteries, cells or packs. In accordance with at least particular certain
embodiments, the present invention is related to shutdown membranes or battery separators, and/or lithium primary

batteries, cells or packs incorporating such separators, and/or systems incorporating such batteries, cells or packs.



[2] Textile blank with seamless knitted electrode system

- 58S 1 US20240188214A1
=]

F & 2t Joanna Berzowska, Frederic Chanay, Stephane Menard, Elina Nurkka
[e]

A textile-based electrode system includes a first fabric layer having an inner and an outer surface. The inner surface
includes a knitted electrode configured to be placed in contact with the skin of a user. A second fabric layer is
disposed and configured to contact the outer surface of the first fabric layer. The second fabric layer includes a knitted
conductive pathway configured to be electrically coupled to the knitted electrode. Furthermore, a third fabric layer
is configured and disposed to contact the second fabric layer. A connector is disposed on the third fabric layer and is
configured to be electrically coupled to the knitted conductive pathway. The second fabric layer can be folded about
a first fold axis and the third fabric layer can be folded about a second fold axis to place the second fabric layer in
contact with the first fabric layer and the third fabric layer.

[3] Organ Chips And Uses Thereof

« SEHS 1 US20240182868A1
- 2k & 2}: Donald E. Ingber, Kevin Kit Parker, Geraldine A. Hamilton, Anthony Bahinski
(]

« = & 9l: Harvard College

Disclosed herein are organ chips that can be individually used or integrated together to form different
microphysiological systems, e.g., for use in cell culturing, drug screening, toxicity assays, personalized therapeutic

treatment, scaffolding in tissue repair and/or replacement, and/or pharmacokinetic or pharmacodynamics studies.

[4] Novel Mogrosides, Compositions and Their Purification

«SERHS 1 US20240182515A1
« B2} : Indra Prakash, Venkata Sai Prakash Chaturvedula
2] 9l Coca Cola Co

e

Novel mogrosides and methods for heir purification are provided herein. In addition, compositions comprising said

novel mogrosides and methods for preparing the same are provided.



[5] Systems and methods for monitoring orthodontic treatment

- 58S 1 US20240180669A1
=]

F & 2} Avi Kopelman, Zelko RELIC, Srinivas Kaza
[e]

Systems and methods for monitoring a patient's teeth during orthodontic treatment, which may include the use
of a series of appliances according to a corresponding series of treatment stages. The system may include a device in
communication with one or more sensors of a first appliance implementing a particular treatment stage. The device
may be configured to receive monitoring data corresponding to sensor data captured at the one or more sensors,
where the sensor data is associated with at least one parameter related to a change in position or movement of the
teeth. The device may further be configured to predict tooth positions or movements based on the sensor data, and
compare the predicted tooth positions or movements to expected tooth positions or movements. The device may
additionally be configured to determine that the first appliance should be replaced with a second appliance based on

the comparison.
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CHISA 2024

25-29 August 2024 / Prague, Czech Republic

IWA World Water Congress & Exhibition 2024
11~15 August 2024 / Toronto, ON, Canada

20th Network Young Membrains Meeting (NYM20)

4~6 September 2024 / Prague, Czechia

Euromembrane 2024
8~12 September 2024 / Prague, Czechia

2024 PBAST-9
23-27 September 2024 / The Waterfront Hotel (Kuching, Malaysia)

NMG/DGMT/BMG 2024 Membrane Symposium and 19th Poster Day

11 October 2024 / Veldhoven, Netherlands

4th African Membrane Society International Congress (AMSIC-4)

5~8 November 2024 / Addis Ababa, Ethiopia

FILTECH 2024
12~14 November 2024 / Cologne, Germany

19 Aachener Membran Kolloquium (AMK) 2024

3~5 December 2024 / Aachen, Germany

IDA 2024 World Congress- Addressing Water Scarcity
8~12 December 2024 / Abu Dhabi, United Arab Emirates

Membrane Society of Australasia (MSA) Annual Meeting & Conference 2024
9~11 December 2024 / Sydney, Australia
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