
EMOFLEX™ Gas Application Technology
Boosting productivity in lithium battery active material roasting process.

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 material 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 
uniformity 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.

Roasting Cube

Challenge

Linde offers a thorough gas solution to optimize the Lithium battery cathode material production process.

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.
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Benefits At A 
Glance

Oxygen lances are installed at selected zones to provide homogenous atmosphere in the furnace.

→ 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.

Features

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.

Partnership 
Model

Oxygen Lance

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 improved significantly as a result, and the operating cost 
can be reduced accordingly.

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




