Reduce energy consumption Lithium-ion
batteries

The number of waste lithium-ion batteries has increased rapidly as well as their use in the field of
transportation, energy storage and portable equipment, which has aroused concerns about environmental
pollution and metal resources [1,2,3,4,5,6,7,8,9].Research indicates [] that lithium-ion battery-related waste
will exceed 11 million t from 2017 to 2030.

Lithium-ion power batteries and household batteries are very different in battery structure, capacity, specific
energy and discharge power. An ordinary household battery is a primary battery with lithium metal or alloy as
cathode material and a non-aqueous electrolyte solution. In contrast, a rechargeable lithium-ion battery is a
secondary battery.

Lithium-ion batteries (LIBs) have raised increasing interest due to their high potential for providing efficient
energy storage and environmental sustainability [1].L1Bs are currently used not only in portable electronics,
such as computers and cell phones [2], but also for electric or hybrid vehicles [3] fact, for al those
applications, LIBS" excellent performance and ...

Demand for high capacity lithium-ion batteries (LI1Bs), used in stationary storage systems as part of energy
systems [1, 2] and battery electric vehicles (BEVS), reached 340 GWh in 2021 [3].Estimates see annua LIB
demand grow to between 1200 and 3500 GWh by 2030 [3, 4].To meet a growing demand, companies have
outlined plans to ramp up global battery ...

As the world"s automotive battery cell production capacity expands, so too does the demand for sustainable
production. Much of the industry"s efforts are aimed at reducing the high energy consumption in battery cell
production. A key driver is electrode drying, which is currently performed in long ovens using large volumes
of hot air. Several drying technologies ...

They are also needed to help power the world"s electric grids, because renewable sources, such as solar and
wind energy, still cannot provide energy 24 hours aday. The market for lithium-ion ...

Reducing the amount of cobalt in lithium-ion batteries for EV's by substituting it with other materials has been
a mgor focus within VTO"s R& D portfolio. The first generation of lithium-ion batteries for consumer

electronics contained cathodes with 60% cobalt. The first generation of EV batteries contained 33% cobalt

Reducing Energy Consumption and Greenhouse Gas Emissions of Industrial Drying Processes in Lithium-lon
Battery Cell Production: A Qualitative Technology Benchmark February 2024 Batteries 10(2):64

Following the rapid expansion of electric vehicles (EVs), the market share of lithium-ion batteries (LIBs) has
increased exponentially and is expected to continue growing, reaching 4.7 TWh by 2030 as projected by ...
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Lithium-ion batteries (LIBs) have attracted significant attention due to their considerable capacity for
delivering effective energy storage. As LIBs are the predominant energy storage solution across various fields,
such as eectric vehicles and renewable energy systems, advancements in production technologies directly
impact energy efficiency, ...

When considering resource shortages and environmental pressures, salvaging valuable metals from the
cathode materials of spent lithium-ion batteries (LIBS) is a very promising strategy to realize the green and
sustainable development of batteries. The reductive acid leaching of valuable metals from cathode materials
using methanol as areducing agent ...

Following the rapid expansion of electric vehicles (EVs), the market share of lithium-ion batteries (LIBSs) has
increased exponentialy and is expected to continue growing, reaching 4.7 TWh by 2030 as projected by
McKinsey. 1 As the energy grid transitions to renewables and heavy vehicles like trucks and buses
increasingly rely on rechargeable ...

For example, for lithium-ion batteries, which have awide range of uses since they are excellent for both power
and energy applications, they have an optimal state of charge (SoC) operating range between 20% and 80%.
Within this range, the duration of the useful life of the lithium-ion battery is maximized.

The market for electric vehiclesis growing rapidly, and thereis alarge demand for lithium-ion batteries (LIB).
Studies have predicted a growth of 600% in LIB demand by 2030.

For example, around 35% of lithium production and 48% of cobalt production are consumed in the batteries
26th CIRP Life Cycle Engineering (LCE) Conference The Life Cycle of Energy Consumption and
Greenhouse Gas Emissions from Critical Minerals Recycling: Case of Lithium-ion Batteries Saeed Rahimpour
Golroudbary a, *, Daniel Calisaya-Azpilcueta...

Lithium-ion batteries (LIBs) are preferred for EVs because of their high energy densities, rapid
charging/discharging capabilities, and low rates of self-discharge (Opiyo, 2016; Tolomeo et a., 2020). ...
Therefore, these processes are crucia for reducing energy consumption and GHG emissions.

The lithium-ion battery manufacturing capacity in the United States is expected to increase from ~100
GWhlyear in 2022 to ~1 TWh/year by 2030 (Gohlke et al., 2022).These new plants will require significant
amounts of energy to operate, and proper quantification of that energy is necessary to understand their full
environmental and economic impacts (Kallitsis, ...

The past two decades have witnessed the wide applications of lithium-ion batteries (LIBs) in portable
electronic devices, energy-storage grids, and electric vehicles (EVs) due to their unique advantages, such as
high energy density, superior cycling durability, and low self-discharge [1,2,3].As shown in Fig. 1a, the global
LIB shipment volume and market size are ...
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The increasing demand for lithium-ion batteries (LI1Bs) in new energy storage systems and electric vehicles
implies a surge in both the shipment and scrapping of LIBs. LIBs contain a lot of harmful substances, and
improper disposal can cause severe environment damage. ... To reduce the high energy consumption and long
operation time of the solid ...

Here, by combining data from literature and from own research, we analyse how much energy lithium-ion
battery (L1B) and post lithium-ion battery (PL1B) cell production ...

Our method encompasses the system boundaries of the lithium-ion battery life cycle, namely, cradle-to-grave,
incorporating new battery production, first use, refurbishment, reuse, and end-of-life ...

However, EVs and lithium-ion batteries (LIBs) are not free from environmental impacts, such as GHG
emissions. Up to 20% of GHGs emitted over the complete lifecycle of an EV belong to LIB production [3],
and of these, 51% are due to the energy-intense LIB cell ...

Lithium-ion batteries are hel ping reduce greenhouse gas emissions. ... as the energy density of Li-ion batteries
istoo low to compete with the range that conventional buses and trucks cover with ...

Lithium-ion batteries (LIBs) are ubiquitous within portable applications such as mobile phones and laptops,
and increasingly used in e-mobility due to their relatively high energy and power density. The globa LIB
market sizeis expected to reach $87.5 billion by 2027 (GVR, Lithium-ion Battery Market Size 2020).

The energy consumption of a 32-Ah lithium manganese oxide (LMO)/graphite cell production was measured
from the industrial pilot-scale manufacturing facility of Johnson Control Inc. by Yuan et a. (2017) The datain
Table 1 and Figure 2 B illustrate that the highest energy consumption step is drying and solvent recovery
(about 47% of total ...

EV batteries can have up to 20 kg of Co in each 100 kilowatt-hour (kWh) pack. Right now, Co can make up to
20% of the weight of the cathode in lithium ion EV batteries. There are economic, security, and societal

driversto reduce Co content. Cobalt is mined as a secondary material from mixed nickel (Ni) and copper ores.

industries could reduce energy consumption and greenhouse gas emissions if successfully applied to battery
cell production. High process and quality requirements must be met when adapting these

As shown in Figure 4b, the energy consumption in LIB cell production will increase from 3775 GWh/a in
2021 to 26,320 GWh/ain 2030, if cell-specific energy consumption is not improved. By combining all factors,

Solid-state lithium-ion batteries use solid-state electrolytes instead of liquid electrolytes, and are considered an
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ideal chemical power source for BEVs and large-scale energy storage. ... increase the electromechanical

energy conversion rate of the electric motor propulsion system to reduce energy consumption per unit mileage.
4.1.

The growing demand for lithium-ion batteries (LIBS) in smartphones, electric vehicles (EVs), and other
energy storage devices should be correlated with their environmental impacts from production to usage and
recycling. Asthe use of LIBs grows, so does the number of waste LIBs, demanding arecycling procedure as a
sustainable resource and safer for the ...

Lithium-ion batteries (LIB) have become a cornerstone technology in a net-zero world. As multi-purpose
technology they can help decarbonize multiple sectors, including ...
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