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Low Temperature Evaporation Technology and Equipment Corrosion Protection
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Abstract : The rapid development of the new energy industry has led to a surge in demand for lithium battery
cathode materials. However, traditional high—temperature evaporation processes are severely limited
by equipment corrosion, which hinders capacity expansion. This paper proposes a collaborative
protection strategy based on low-temperature evaporation technology: by lowering the solution
boiling point (60~807C ) in a vacuum environment, combined with the use of corrosion-resistant alloys
(Hastelloy C-276 corrosion rate <0.015 mm/a) and ceramic coatings (chloride ion permeability <0.1
u g/cm? h), to reduce the oxidation rate and stress corrosion risk of metal materials; optimizing the
design of evaporator flow channels (turbulent kinetic energy reduced to 0.15 m?/s?) and a double-
sealed system (leakage rate <1x 10 Pa m?/s) to inhibit external environmental corrosion penetration.
Engineering cases show that after technical upgrades, the annual maintenance frequency of equipment
decreased by 40%, and unit energy consumption reduced by 35%, meeting the low-carbon transition
goals of the "Industrial Energy Efficiency Improvement Action Plan (2024-2026)." This provides
theoretical support for green manufacturing of lithium battery cathode materials.

Keywords : lithium battery cathode material; low temperature evaporation technology; equipment
corrosion protection
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