VDB Solar Solutions

Energy density of solid state
battery

e
._.:

— <

<8
ﬁ'.,_

- _-v’ -~
S - = '

- e S e - e w«—-wm'ﬂﬂ—-"‘-— gt ;s\’

--:-—»-" 'ﬁwﬂm-‘-nw-mm N W e B SR, T T R ] P

T Ty P s i m—




Page 2/12

Overview

As summarized in Supplementary Data 1, the experimental data obtained for
cell type 1 and 2 are used as input parameters (highlighted in grey) to
calculate the corresponding pe.

BASF SE provided the crystalline solid electrolyte B-Li3PS4 (1.2 x 10—-4S
cm—1) and the L.

The cell casing was manufactured in-house as described in detail
previously42,43. The Li|B-Li3PS4|NCM:B-Li3PS4 (Li|LPS|NCM:LPS) cells
(Supplementary Fig. 1) were asse.

Charge and discharge tests were performed using a VMP-300 Biologic and a
MACCOR potentiostat/galvanostat. Cells using lithium as anode material were
repeatedly charg.

X-ray photoelectron spectroscopy (XPS) was employed to identify
decomposition products and the binding states of the used battery materials.
The measurements were carried out using.

Solid-state batteries have the potential to provide higher energy density than
traditional lithium-ion batteriesl. The energy density of solid-state batteries
developed by NASA has reached 500 Wh/kg, which is almost twice the energy
density of the current best electric vehicle battery2. Currently, solid-state
batteries have an energy density of about 400 watt-hours per kilogram, which
is about double the typical energy density of commercial lithium-ion batteries
on the market. By 2025, the aim is to achieve an energy density of 450 watt-
hours per kilogram3. A combination of the Li-anode and high voltage cathode
is expected to give an approximately 30 percent boost to energy density and
allow cell level energy density to reach 450-500 Wh/kg and 1000-1200
Wh/L4.What makes a battery a solid state battery?

2. Solid Electrolytes: The Heart of Solid-State Batteries The gradual shift to
solid electrolytes has been influenced by the prior development of
conventional lithium (Li) batteries, which have traditionally employed liquid
electrolytes.

Are solid-state batteries better than liquid electrolytes?
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In parallel, solid electrolytes have fewer side effects than liquid electrolytes,
which leads to the longer life expectancy of solid-state battery . SSEs stand
out of the liquid electrolytes with extraordinary potential in increasing energy
density.

Are solid-state batteries the future of energy storage?

Solid-state batteries are widely regarded as one of the next promising energy
storage technologies. Here, Wolfgang Zeier and Juergen Janek review recent

research directions and advances in the development of solid-state batteries

and discuss ways to tackle the remaining challenges for commercialization.

Why are solid-state lithium-ion batteries (SSBs) so popular?

The solid-state design of SSBs leads to a reduction in the total weight and
volume of the battery, eliminating the need for certain safety features
required in liquid electrolyte lithium-ion batteries (LE-LIBs), such as separators
and thermal management systems [3, 19].

Can lithium ion batteries penetrate a solid-state battery?

However, practical experience with prototype solid-state Li metal batteries has
shown that Li has an unusual propensity to penetrate and fracture even the
strongest electrolyte materials (6 - 9).

Are lithium metal anodes better than solid-state batteries?

Solid-state batteries with lithium metal anodes have the potential for higher

energy density, longer lifetime, wider operating temperature, and increased
safety.
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Energy density of solid state battery

Solid-state lithium-ion battery: The key
components enhance the

Making anodes from solid-state materials can
enhance the safety, the energy density, as well
as the extension of the life span of the battery
compared with the liquid ...

Improving the energy density of all-solid-

state batteries by ... % "

To increase the physical contact area between )

the solid/solid interfaces of all-solid-state | if 7
T | u—

batteries (ASSBs), this study constructed two !
types of interfaces with sine-curved ... . f

¢ A Roadmap for Solid-State Batteries

Solid-state batteries (SSB) are considered a
promising next step for lithium-ion batteries.
received attention because material and
manufacturing costs could be reduced and
energy density improved. Every battery cell
inherently contains both, an anode and a

'|' ﬁl' '

Challenges in speeding up solid-state
battery development

As one of the more realistic advancements, the
solid-state battery (SSB) recently emerged as a
potential follow-up technology with higher
energy and power densities ...

Powered by VDB Solar Solutions


/a-roadmap-for-solid-state-batteries/

ol Pe- Page 5/12

Strategies toward the development of high-
energy-density lithium batteries

The cathode is combined with lithium metal
anode to build a high energy density all-active
substance all-solid-state battery. In this new all-
solid-state metal lithium battery, the energy
density at the material level can be 100 %
utilized at the electrode level.

Advancements and Challenges in Solid-
State Battery Technology ...

The primary goal of this review is to provide a
comprehensive overview of the state-of-the-art
in solid-state batteries (SSBs), with a focus on
recent advancements in solid electrolytes and
anodes. The paper begins with a background on
the evolution from liquid electrolyte lithium-ion
batteries to advanced SSBs, highlighting their
enhanced safety and ...

Solid-State Batteries: Fundamentals and
Challenges

Solid-state batteries (SSBs) have attracted
enormous attention as one of the critical future
technologies due to the probability of realizing
higher energy density and superior safety

P performance compared with state-of-the-art

lithium-ion batteries. As the key
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Advancements and Challenges in Solid-
State Battery ...

The primary goal of this review is to provide a
comprehensive overview of the state-of-the-art
in solid-state batteries (SSBs), with a focus on
recent advancements in solid electrolytes and
anodes. The paper begins with ...

LPW48V100H
48.0V or 51.2V

Designing solid-state electrolytes for safe,

‘:‘ energy-dense batteries
All-solid-state processing enables the stacking of
batteries in a single package using bipolar
3 electrodes, which decreases the package volume
and increases the energy density 5.
| 7
T

e —————

Conversion-type cathode materials for high
energy density solid-state

Solid-state lithium batteries (SSLBs) are regarded
as an essential growth path in energy storage
systems due to their excellent safety and high
energy density. In particular, SSLBs using
conversion-type cathode materials have received
widespread attention because of their high
theoretical energy densities, low cost, and
sustainability.

Design principles for enabling an anode-
free sodium all-solid-state battery

a, Cell schematic for carbon anodes, alloy anodes
and an anode-free configuration.b, Theoretical
energy density comparison for various sodium
anode materials.Values used for the calculations
can
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Solid-State Electrolytes to Boost Next-Gen
Vehicle Battery Life

Solid-state electrolytes offer double the energy
density of conventional lithium-ion batteries,
enhancing driving ranges and reducing charging
times for electric vehicles. These electrolytes
provide improved safety over liquid electrolytes
by reducing risks of leakage, flammability, and
thermal instability.

Solid-state batteries: The critical role of
mechanics

Solid-state batteries with lithium metal anodes
have the potential for higher energy density,
longer lifetime, wider operating temperature,
and increased safety. Although the bulk of the
research has focused on improving transport
kinetics and electrochemical stability
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Outdoor Cabinet Energy Storage System

Solid-state lithium-ion battery: The key
components enhance the

Making anodes from solid-state materials can
enhance the safety, the energy density, as well
as the extension of the life span of the battery
compared with the liquid electrolyte- based Li-
batteries. The suitable anode materials can ...

Are solid-state batteries finally ready to
live up to the ...

The benefits of solid over liquid electrolytes
Today, Li-ion batteries rule the roost; they are
used in everything from mobile phones and
laptops to EVs and energy storage systems.
Researchers and manufacturers ...
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Solid State Battery vs Lithium lon: Which to
Choose? ESS

A solid-state battery is an advanced energy |
storage device that uses solid-state electrolytes
instead of liquid or gel electrolytes in traditional
lithium-ion batteries. It replaces the liquid i SEELOE
electrolyte with a solid material, ... a

Al-W5.1-B-ESS
All-in-one

Batteries with high theoretical energy
densities

High-energy-density batteries are the eternal
pursuit when casting a look back at history.
Practical evaluation of energy densities for
sulfide solid-state batteries eTransportation, 1
(2019), p. 100010, 10.1016/j.etran.2019.100010
View PDF View article View in

CATL solid-state EV battery cell with 500
Wh/kg energy density ...

16 ???7- The world's biggest EV and energy
storage battery maker CATL has started sample
validation of 20Ah solid-state EV battery cells
based on its sulfide technology research. CATL
initially scoffed at

Solid state batteries: A giant leap in energy
density

_w——
As we move in the direction of electrification of

%\ .,5 m transportation, a stronger need for more
A )

o compact and light weight batteries is emerging.
‘ This is because it allows the EV developer to
- g -~ offer a longer driving range, leading to improved

customer satisfaction. Solid state batteries
(SSBs) are a step in this direction that offer a
giant leap in the ene
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2020 roadmap on solid-state batteries

The leap forward in energy density facilitated by

solid-state batteries (SSBs) is thanks to the use
of a metallic anode significantly increasing the

number of possible charge carriers []. This gives
rise to new challenges, as the historic lack of any
structural application means that the mechanical

properties of alkali metals are under-
investigated.

Solid-State Electrolytes for Lithium Metal
Batteries: State-of

Especially, all-solid-state lithium metal batteries
are promising as they can realize high-energy-
density However, when deployed for practical
uses, the energy density ...

ESS

Energy Storage System
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State of Solid-State Batteries

Software and Analysis of Advanced Materials
Processing Center (kjones@eng.ufl ) Outline o
Introduction o Liquid vs. Solid-State Batteries o
Solid-state Li lon Batteries - Companies o Battery
Needs for Electric Vehicles - BEEST Program o
Planar Energy

GRADE A BATTERY

LiFepo4 battery will not burn when overchargedover discharged,
overcurrent or short circuitand canwithstand
high temperatures without decomposition.

The Future of Lithium-lon and Solid-State
Batteries

Moving from a liquid electrolyte battery to a solid-
state battery might appear to be outside the
conventional design, but it's aimed at
leapfrogging present capabilities in energy
density. Metallic lithium forms dendrites in a
liquid battery system, which compromise cycle
life and the batteries' safety.
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Recent advances in all-solid-state batteries
for commercialization

Abstract All-solid-state batteries (ASSB) have
gained significant attention as next-generation
battery systems owing to their potential for
overcoming the limitations of conventional
lithium-ion batteries (LIB) in terms of stability
and high energy density. This review

How Solid State Batteries Work to
Revolutionize Energy Storage ...

Solid state batteries offer higher energy
density--2 to 3 times that of lithium-ion
batteries--allowing for longer device usage and
electric vehicle ranges. They also charge faster,
typically within 15 to 30 minutes, improving
overall user experience.
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What makes a good battery? An analysis of
energy ...

A gravimetric capacity of 240 Wh/kg and a
volumetric energy density of 700 Wh/I. Sounds
like a great cell? Hand on heart! Figure 3: What
energy densitities are typical for common cell
chemistries? For solid-state ...

SolidPAC is an interactive battery-on-
demand energy density ...

Solid-state batteries hold the promise to be
highly impactful next-generation technologies for
high-energy and -power-density rechargeable
battery applications. It is crucial to identify the
metrics that an emerging battery technology
should fulfill to achieve parity with conventional
Li-ion batteries, primarily in terms of energy

density.
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The new car batteries that could power the
electric ...

Some battery companies are moving forward
with solid state. Colorado-based Solid Power in
Louisville (partnered with car makers BMW and
Ford), for example, has begun pilot-scale
production of a

An advance review of solid-state battery:
Challenges, progress ...

Abstract. The mushroom growth of portable
intelligent devices and electric vehicles put
forward higher requirements for the energy
density and safety of rechargeable ...
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BATTERIES Solid-state batteries: The
critical role of mechanics

REVIEW BATTERIES Solid-state batteries: The
critical role of mechanics Sergiy Kalnausl¥*,
Nancy J. Dudney2+, Andrew S. Westover2, Erik
Herbert3, Steve Hackney4 Solid-state batteries
with lithium metal anodes have the potential for
higher energy density

Recent advances and perspectives on thin
electrolytes for high-energy

Solid-state lithium batteries (SSLBs) are
promising next-generation energy storage
devices due to their potential for high energy
density and improved safety. The properties and
physical parameters of the solid-state electrolyte
(SSE), as a critical component of the battery,
have a significant effect on the
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Research Progress on Solid-State

Electrolytes in Solid-State

2 777 Solid-state lithium batteries exhibit high- _jq—]w—-l—-’
energy density and exceptional safety i _ ,_[__ e
performance, thereby enabling an extended | lrll ] HJI. " \ [
driving range for electric vehicles in the future. ... r l i) 48 H ' ‘ [ "‘Z
| ] |
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.vdbconstruction.co.za
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