
The world leader in serving science

Simon Nelms

Analytical solutions for battery recycling

Sr Manager Vertical Marketing, Industrial

Recycling Critical Minerals from 

Battery Waste – Panel Discussion



Overview

• Use of elemental analysis in the overall battery supply chain 

• Solutions for recycled and raw material elemental analysis 

• Recycling and raw material analysis applications

• Other measurement solutions in the battery material supply chain 

• Battery technology resources from Thermo Fisher Scientific

• Lab Chemistry Demo Day, June 2nd
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Use of elemental analysis in the overall battery supply chain

• Research into higher capacity, faster charging and safer batteries

• Composition and impurity analysis of raw and refined feedstock materials

• Cathode material bulk composition measurement

• Elemental impurity analysis in cathode, anode and electrolyte materials

• Electrolyte / electrode degradation product analysis

• Screening incoming material, verifying final product purity in recycling stage

• Adherence to environmental emission regulations for battery factories
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Solutions for recycled and raw material elemental analysis 

• ICP-OES

• Robust, accurate and sensitive routine workhorse for QA/QC analysis

• Low maintenance, straightforward operation

• Detection limits in the ng/mL range for a wide range of elements

• Ideal for recycled cathode, anode, electrolyte composition / impurity analysis

• Single quadrupole (SQ) ICP-MS

• Higher sensitivity, lower detection limits (pg/mL range for many elements)

• Well suited to high purity product analysis, in R&D and production environments

• Ability to couple with chromatography techniques for degradation product analysis

• Triple quadrupole (TQ) ICP-MS

• All the benefits of SQ ICP-MS plus advanced interference removal capability

• High accuracy for difficult elements (e.g. Si, P, S, As, Se)
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Recycling and raw material analysis applications
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Other measurement solutions in the battery material supply chain 

• Ion, gas and liquid chromatography

• Raw and refined material anion and organic impurity analysis

• Electrolyte composition and impurity analysis

• XRD and XRF

• Mineral, cathode and anode crystalline structure examination 

• Electron microscopy

• Material characterization, electrode defect imaging

• X-ray photoelectron spectroscopy (XPS) 

• Electrode surface composition analysis

• FTIR and Raman spectroscopy

• Battery research, binder and separator analysis
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• Extrusion and rheometry

• Slurry preparation and viscosity measurement 

• On-line gauges

• Electrode coating weight and thickness measurement

• Handheld XRF 

• Rapid mineral identity confirmation and incoming recycled

material profiling

• Process mass spectrometry

• Airborne solvent detection (health and safety)

• Laboratory Information Management Systems 

• Efficient data processing, sharing and report generation

Other measurement solutions in the battery material supply chain 



Battery technology resources from Thermo Fisher Scientific

• Advanced Battery Technology web page – scan the QR code to access!

• Follows battery manufacturing process workflow from mining / refining through to recycling

• Single reference source for all our solutions in one convenient location
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https://www.thermofisher.com/uk/en/home/materials-science/advanced-battery-technology.html?cid=fl-battery-solutions


Lab Chemistry Demo Day, June 2nd
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• Free half-day educational seminar tomorrow, 8:30 - 12:30

• Talks from experts in trace element analysis and ion chromatography

• Live ICP-OES and ion chromatography demonstrations

• Taking place in the Cambrian College Chemical Analysis and 

Scientific Services facility – Room 3215

• To attend, register with me after this session
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