What is the difference between lithiuga
Solid state batteries anddi
Lithium-ion batteries have a liquid insid

Are solid-state batteries cheaper than lithium-ion batteries?
As manufacturing processes improve and economies of scale come into play,
become cheaperthan lithium-ion batteries. However,solid-state bat't"érle afé [
produce due to their novel technology and limited commercialization.
Are lithium-ion batteries better than solid-state batteries for EVS? %ﬂ

As research continues and manufacturing processes improve,solid-state batteries appear poised to become
the preferred choice for EVs if the remaining challenges can be solved. However,for now,lithium-ion batteries
remain the practical choice for most applications.

Why do solid-state batteries have higher energy density than lithium-ion batteries?

The integration of pure metal anodesin solid-state batteries has facilitated a substantial elevation of energy
density--approximately 2 to 2.5 times higher than those of current lithium-ion batteries.

How much energy does a lithium ion battery store?

Right now,lithium-ion batteries store between 250 to 300 unitsof energy (Wh/kg). Solid state batteries can
store over 500 units. Cost: Solid state batteries are more expensive right now. This is because they are new
and it's not as easy to make them in big amounts.

Why are solid-state batteries so expensive?

Solid-state batteries are more complex to manufacturecompared to traditional lithium-ion batteries. The

fabrication of solid electrolytes and ensuring good solid-solid interfaces between components require precise
manufacturing processes. This complexity can currently make them more expensive to produce.

(C) 2025 Solar Energy Resources 1/10 Web: https://www.gebroedersducaat.nl



SOLID STATE BATTERY COST VS SOLAR
LITHIUM ION

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

= o advanced SSBs, highlighting their enhanced safety
and ???
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Specifically, solid-state batteries are projected to
cost $80-90/ kwWh by 2030, while the price of lithium
batteries is expected to reach $60/kWh by the same
time. Winner: Sodium-ion batteries And
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Back in 2010, the cost per 1 kWh in lithium-ion
. batteries was over $1,000 and in the space of a
il iﬁri decade, it has gone down nearly tenfold. It is
b \., predicted that the cost of lithium-ion batteries will
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In the ever-evolving landscape of battery
technology, the competition between solid-state
batteries and lithium-ion batteries has captured the
attention of industries ranging from electronics to
automotive. The significance of these
advancements cannot be overstated, as they hold
the potential to revolutionize energy storage and
shape the future of electric mobility, portable ???

To sum it up, solid-state batteries can help
overcome the key drawbacks of a lithium-ion
battery. They're lighter, safer, have a longer shelf
life, take less time to recharge, and provide a much
higher range.

SEs fulfil a dual role in solid-state batteries (SSBs),
viz. i) being both an ionic conductor and an
electronic insulator they ensure the transport of
Li-ions between electrodes and ii) they act as a
physical barrier (separator) between the electrodes,
thus avoiding the shorting of the cell. Over the past
few decades, remarkable efforts were dedicated to
the development of ???
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Mraxenee R =SS Comparative Analysis of Solid-State Batteries vs

ENERGY STORAGE SYSTEM

Lithium-lon Batteries in Electric Vehicles The
evolution of battery technology is a pivotal aspect of
the electric vehicle industry's growth. This section
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will compare these two types of batteries in terms of
energy density, safety, lifespan, charging speed,
1 and environmental impact.

s

The overall structure of a solid-state battery is quite
similar to that of traditional lithium-ion batteries
otherwise, but without the need for a liquid, the
batteries can be much denser and compact.

Investing in stocks always carries market risk
because stock prices are volatile. Talking
specifically of pure-play solid-state battery stocks,
all of them are pre-revenue companies with actual
production still a few years away.
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Mraxeeee I E= S QuantumScape's solid-state battery ??? lithium
1/\ ENERGY STORAGE SYSTEM

metal with a solid electrolyte separating the two
electrodes ??7? is seen as an exceptionally bright
prospect in an increasingly crowded space.
QuantumsScape claims it is targeting to lower battery
cost by 15-20% relative to the cost of lithium-ion
batteries in several years.

Applying high stack pressure (often up to tens of
megapascals) to solid-state Li-ion batteries is
primarily done to address the issues of internal
voids formation and subsequent Li-ion transport

Part 2. Sodium ion vs lithium ion battery. The
biggest advantage of sodium-ion batteries is their
cost-effectiveness. Sodium is abundantly available
and inexpensive to extract, which translates to lower
production costs for sodium-ion batteries. This
makes them an attractive option for applications
where cost is a significant concern, such
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Lithium-ion batteries are more robust and available
now, but have some safety and lifespan concerns.
Solid-state batteries are superior in terms of energy
density, safety, and charging speed but are still in
early development and expensive to produce.
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Wﬁ Figure 1: Cost of Li-ion batteries (LIB) vs. cost of
solid state batteries (SSB). Comparison between
literature data (Schnell et al., 2020 and Schmuch et
al., 2018) and Nissan's cost forecast for 2028 and

years beyond. Own illustration.

LIQUID COOLING ENERGY
STORAGE SYSTEM
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Four configurations are compared: Two Li-ion cells
and two solid-state batteries. For the two lithium-ion
batteries, a graphite anode with 10% silicon
admixture is assumed as the anode in each case. In
laboratory tests, this has already doubled the
capacity compared to pure graphite anodes [5],
although it cannot be assumed that these values
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g A: A solid-state lithium-metal battery is a battery that
':—\!; ’ replaces the polymer separator used in conventional
Am I ‘f - B lithium-ion batteries with a solid-state separator. The
- r—*[ \ replacement of the separator enables the carbon or
e silicon anode used in conventional lithium-ion

batteries to be replaced with a lithium-metal anode.

A bottom-up approach to lithium-ion battery cost
modeling with a focus on cathode active materials:
38: Hsieh et al. (2019) Learning only buys you so
much: Practical limits on battery price reduction: 39:
= Schnell et al. (2019, a) Prospects of production
technologies and manufacturing costs of

European

| = - oxide-based all-solid-state lithium batteries: 40
=
=

A bottom-up approach to lithium-ion battery cost
modeling with a focus on cathode active materials:
38: Hsieh et al. (2019) Learning only buys you so
much: Practical limits on battery price reduction: 39:
Schnell et al. (2019, a) ???
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Lithium-ion batteries can be recycled, but it's a more

(=] !l . involved process and less common than recycling
® r-J-
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other materials like plastic or aluminum.

N Nonetheless, because of the valuable materials they
— contain and environmental concerns, recycling
'jr _Trl HJ initiatives are increasing. Video related to Solid
- & & ) State Battery vs Lithium lon
Ty T
[

Fig. 1: Li-ion vs. Solid State Batteries. Barriers to
the Wide-Scale Adoption of Solid-state Electrolytes
for Electric Vehicles. With the advantages of safety,
charge time, performance, and availability,
solid-state is the future of EV batteries. "The
reasons behind lithium-ion batteries" rapid cost
decline", MIT News, 22nd November

Cost: Currently, solid-state batteries are more
expensive to produce than Li-ion batteries due to
their complex manufacturing processes. Scale-Up:
Mass production and scalability of solid-state
batteries are still in the early stages, and it may take
time to reach the economies of scale seen with
Li-ion technology.
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Producing solid-state batteries at scale presents
significant challenges, including high production
costs and complex manufacturing processes that
need further refinement. Lithium-lon Batteries
Solid-State Batteries; Energy Density: 250-300
Wh/kg: Up to 400 Wh/kg: Cycle Life: 500-1500
cycles: 3000-6000 cycles: Safety: Prone to thermal
runaway:

. volumetric energy density for conventional
lithium-ion vs. lithium metal-based batteries Source:
Cui et al 2017, Reviving the lithium metal anode for
high-energy batteries. (3) Faster Charging Times
Faster charging times are highly desirable to EV
consumers. The charging rate of current lithium-ion
automotive batteries
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The "Solid-State" Misnomer: The battery used in
Nio's prototype isn"t a true solid-state battery, but
rather a semi-solid-state version. This technology
still uses a liquid electrolyte, albeit
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Part 5. Lithium-ion vs nickel-metal hydride vs
solid-state battery: performance, environmental
Impact, and cost; Part 6. Lithium-ion vs nickel-metal
hydride vs solid-state battery: applications and
suitability; Part 7. FAQs

Advantages: High Energy Density: Lithium-sulfur
batteries can theoretically achieve much higher
energy densities (up to 500 Wh/kg) compared to
lithium-ion batteries. This high density makes them
suitable for applications requiring lightweight and
high-capacity energy storage. Cost-Effectiveness:
Sulfur is abundant and inexpensive compared to
other materials ??7?

Although the current industry is focused on
lithium-ion, there is a shift into solid-state battery
design. "Lithium-ion, having been first invented and
commercialized in the 90s, has, by and large,
stayed the same," said Doug Campbell, CEO and
co-founder of Solid Power, Inc. and low-cost
batteries means the competitive landscape for
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