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Introduction

e This is a group project involving
e 3 SHIP students

* 4 mentors
* A SURF intern

* The overall project goal is:
* to develop an efficient solid-state electrolyte

* test the impedance and conductivity of this electrolyte

e My contribution to the project

e Design a test cell adapter



Presenter
Presentation Notes
Name the people you are working with. What their parts are in this project, etc.
opposed to your typical lithium-ion battery. And a partridge in a pear tree



Materials other than Lithium

 Lithium is less abundant and extremely dangerous when used as an electrolyte.

* There are other types materials to be used as solid electrolytes. Such as these salts:

e Sodium

e Calcium

* These materials are safer, cheaper and abundant.




Demonstration of Sample VVell

To the right is the sample stick, and the cryostat where the
cell will be going inside of.

The cell needs to fit inside the well while attached to the end
of the sample stick.




Modification of commercially available impedance cell

Before Cuts: After Cuts:

* The cell needs to fit down

a sample well of a cryostat.

* We needed to modify the
cell in order for it to fit

down the well.
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Presentation Notes
Talk about how the cell is from Japan and I needed to modify it using Inventor (CAD program).


Designing Thermal Adapter for Electrolyte Cell

* Thermal adapter needed to connect sample stick to cell.

* Design and construct an adapter that will conduct heat
throughout the cell without conducting electricity.



Presenter
Presentation Notes
Why heat electrolyte test cell: sample is air sensitive, desirable to test in a vacuum
USED INVENTOR TO DESIGN THESE PARTS, EXPLAIN TOLERANCES AND THERMAL EXPANSION. THERMAL PASTE. ETC.


The Thermal Adapter

|. Must conduct heat throughout the cell
2. Must not conduct electricity through cell
3. Thermal conductivity:

a) AlL,O; ~40.0W/m-K

b) SS~ 16.2W/m-K

c) Copper ~400W/m-K

4. The adapter will use both, copper and Alumina.
Copper for the inner and outer layers, while
Alumina for the middle layer. This will insulate

both sides of the electrolyte pellet from the

sample stick.
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Presentation Notes
1.Why conduct? Distribute heat evenly. Cell is SS and massive, pellet is very small
4.We need the adapter to connect from the sample stick to the cell in order to heat up the cell efficiently
6.Copper conducts heat very well, but it also conducts electricity which we don’t want. To stop it from conducting electricity, we will use Alumina.
Alumina is a type of ceramic that conducts heat well, but will not conduct electricity. Awesome!



Modifying the Alumina Piece

e Used a diamond saw to cut an alumina
crucible to size



Presenter
Presentation Notes
Originally the Alumina piece was to long in length, for the sample stick to reach the inner copper piece. 
We need that copper piece to be touching the sample stick. This will allow heat to be transferred from the stick to the rest of the adapter and cell. To make these modifications, we need to cut the alumina piece to a reasonable size.
We need a delicate, piece of equipment called the diamond saw. 
If used properly it can cut through most materials. We chose this saw to cut the piece, because we knew it had to be cut delicately. 


Assembly of the Thermal Adapter

* The assembly for the Thermal Adapter includes:
|. The inner copper

2. The Alumina

3.  The outer copper

4. The thermal contact interface (copper)

Inner Copper

Sample Stick

Piece

Copper
Interface

Alumina

Piece

Outer
Copper Piece

Electrolyte
Cell
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Three of these pieces are already complete. I need to modify the Alumina to fit into the assembly, properly. Alumina is very difficult to cut. This is because Alumina, along with other ceramics are very brittle. They require high delicacy if you want to cut or drill them.
How the heat will travel in vacuum.



Results Conductivity of NaCB,,H,,+SBA-15
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Presentation Notes
Thank Maggie for the sample that is above.


Next Steps

* Measure the sample with the neutron

beam.

* The nucleus’ cross-section of an atom will
determine the probability a neutron can
hit it.

* Stainless steel has a bad cross-section,

therefore the cell needs to be redesigned.

Aluminum Total Neutron Cross
Section: 0.232 barns

VS.

Iron Total Neutron Cross
Section: 2.56 barns
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Specific elements have specific cross-sections Right now, the cell is made of stainless steel, and needs to be a different material for the neutrons to be transparent to it and scatter off the electrolyte. Therefore we need to redesign the whole electrolytic cell with a better cross-section material, and then measure the electrolyte with the neutron beam.
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