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Optimal Gas Supply for 
Lithium Battery  Industry
As a leading global industrial gases and engineering company, Linde 
is making the world of lithium battery manufacture more productive 
every day by providing high-quality solutions, technologies and 
services. We work with our lithium battery customers from R&D 
and pilot scale to mass production. Through our proprietary gas 
production technologies and know-how, we work with our lithium 
battery customers from R&D and pilot scale to determine the optimal 
gas supply and impurity control that best fits their processes. As our 
customers go into mass production, they can take advantage of the 
earlier learning at an optimized overall cost of use, with also best-in-
class safety, quality and reliability. Our global presence also ensures 
seamless replication when our customers start their facilities at 
different regions. 

Linde has the technology, resources and people to help address 
climate changes. For more than 100 years, we have been providing 
solutions to help solve global energy challenges. Our company’s 
mission of making our world more productive is fully aligned with 
the goals of addressing the global challenges of sustainable energy 
and climate change. Linde’s world-class energy efficiency in the 

production, storage and transportation of gases helps our customers 
save money, energy and GHG emissions. Through our high-quality 
solutions, products, technologies and services, we help lower the 
carbon footprint of lithium battery manufacturing.

Linde’s comprehensive gas product supply to meet  
customers’ different needs

Linde develops a series of gas production equipment and supply 
solutions for different industries from the design and construction of 
gas production facilities to operation, distribution, installation and 
tailor-made logistics support. Linde provides numerous gas products 
and related solutions with customized systems, ranging from a 
packaged or bulk liquid storage tank to an on-site equipment or facility 
to meet the diverse needs of different customers around the globe.

→ Professional design and construction of various on-site gas  
production facility

→ Various gas products including oxygen, nitrogen, argon, carbon  
dioxide, helium and other special gases

→ Application technologies for various steps of the lithium battery

Cylinder gas Liquid gas Dewar Microbulk gas supply

Liquid tank gas supply Vacuum Pressure Swing Adsorption (VPSA) small
on-site gas supply

Cryogenic air separation unit, large on-site and
pipeline gas supply
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Linde Gas Supply and Application Technology in Battery Value Chain

Cathode and Anode Materials

N2 and O2 gas supply 

Linde technology
•  Proprietary VPSA O2 solution
 > Up to 50% power savings

•  Calcination process monitoring and 
optimization

 > Up to 20% throughput gain

O2, CO2 and N2 gas supply 

Linde technology
•  Oxyfuel combustion solution
 > Up to 30% fuel saving
 > Reduced carbon emission
 

Battery Metals and Precursors

Gas tanks

On-site gas generation
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Linde Gas Supply and Application Technology in Battery Value Chain

Battery Recycling

N2 and O2 gas supply 

Linde technology
•  Oxyfuel combustion solution
 > Up to 30% fuel saving
 > Reduced carbon emission

•  CIRRUS® cryogenic solution
 > Reduced VOC emission

Battery Pack

N2 and Ar gas supply 

Linde technology
•  Assist gas optimization for laser and arc processes
 > Welding quality improvements
 > Productivity gain

•  Brazing atmosphere control for cooling panel
 > Cost optimization

Cell Manufacturing

N2, Ar and He gas supply 

Linde technology
•  Assist gas optimization for laser and arc processes
 > Welding quality improvements
 > Productivity gain

Gas cylinders
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EMOFLEX™ Gas Application Technology

Challenge
The roasting process of high-nickel ternary cathode material of Lithium 
battery is conducted in the roller hearth kiln (RHK), which is widely 
applied in the roasting and calcining process of battery active materials. 
Oxygen is continuously supplied and getting in contact with the raw 
materials during the process. As shown in below equation, ternary ma-
terial precursors and lithium hydroxide are reacted with oxygen at high 
temperature. Flue gas is generated along the whole roasting process.

M(OH)2+LiOH·H2O+0.25O2 = LiMO2+2.5H2O 

(M = NixCoyMn1-x-y or NixCoyAl1-x-y)

The temperature is desired to be low enough to prevent LiMO2 from 
decomposing while high enough to keep the reaction proceeding during 
the process. Therefore, oxygen plays a critical role and the atmosphere 
inside the kiln has a significant impact on the product quality and uni-
formity as well as the production throughput and productivity. The flue 

gas, formed during the process, will dilute the oxygen concentration, if 
not removed in time. Yet, the temperature and atmosphere inside the 
furnace is not even in the heat-up zone and the holding zone based on 
CFD analysis and operating data. It brings big challenges in achieving 
and maintaining an optimum atmosphere during the roasting process.

Solution
The new EMOFLEX™ gas application technology for lithium-ion battery 
material processing is developed as a thorough solution of atmosphere 
control to optimize the production process and boost productivity. 
It provides the on-line monitoring of gas compositions in each zone 
of RHK and the real-time tracking of atmosphere changes inside the 
furnace. Oxygen is injected into selected zones of RHK with accurate 
control at picked positions through specially designed lance and nozzle 
assembly. With the circulation of oxygen in the furnace, the cycle time of 
roasting process can be reduced along the increase of oxygen diffusion 
level effectively.

Oxygen Tank

Flowtrain

Roller Hearth Kiln

Battery Material Roasting Process

VPSA

Roasting Cube
Oxygen Lance

Linde offers a complete portfolio of gas solutions to optimize the Lithium battery cathode material production process.

Boosting productivity in lithium battery active material roasting process.
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Oxygen lances are installed at selected zones to provide homogenous atmosphere in the furnace.

Oxygen Lance

Benefits At A Glance
EMOFLEX™ gas application technology for lithium-ion battery material 
processing is a powerful solution for production process optimization, 
productivity increase, product pass rate enhancement, energy 
consumption reduction and production cost saving of lithium battery 
active materials. 

Using the oxygen lance assembly, the atmosphere inside the furnace 
gets more flowable and homogeneous. The productivity can be im-
proved significantly as a result, and the operating cost can be reduced 
accordingly.

Using the control system for atmosphere change tracking and compo-
sition tracing, the production process can be revealed with visualized 
information and quantified parameters. Rapid response to emergency 
matters during the production can be realized.  

Partnership Model

Linde has gained vast experiences in oxygen supply, atmosphere 
control and gas injection systems across a variety of industries and 
applications. These insights are utilized and developed into the EMOFLEX™ 
technology for e-mobility industry. The complete solution is backed 
by technical expertise with close cooperation with the customer at 
all steps to maximize the customers’ return on investment.

Features

→ Roasting cube featuring with furnace atmosphere automatic or manual 
control system.

→ Oxygen lance and nozzle assembly for oxygen injection into selected 
zones of the furnace.

→ Oxygen supply with customized system, ranging from a bulk liquid 
oxygen storage tank to an on-site oxygen generator using Vacuum 
Pressure Swing Adsorption (VPSA), depending on individual needs.

→ Compact design compatible with different RHK facility.
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Linde
10 Riverview Drive
Danbury CT  06810
Phone 1.844.44LINDE (1.844.445.4633),  Fax 1.800.772.9985; 716.879.2040
www.linde.com
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About Linde

Linde is a leading global industrial gases and engineering company with 2021 sales of $31 billion (€26 billion). We live our mission of 
making our world more productive every day by providing high-quality solutions, technologies and services which are making our 
customers more successful and helping to sustain and protect our planet. 

The company serves a variety of end markets including chemicals and energy, food and beverage, electronics, healthcare, manufacturing, 
metals and mining. Linde’s industrial gases are used in countless applications, from life-saving oxygen for hospitals to high-purity and 
specialty gases for electronics manufacturing, hydrogen for clean fuels and much more. Linde also delivers state-of-the-art gas processing 
solutions to support customer expansion, efficiency improvements and emissions reductions. 

For more information about the company and its products and services, please visit www.lindeus.com/battery


