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Find all information and the latest updates on: 
https://eprobe.tech/
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NMR on energy storage materials
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https://eprobe.tech/service/consulting
OP, J. Caretero-González, K.J. Griffith, C.P. Grey, Chem. Mater. 2017, 29, 213.

• Battery = complex system 
• Liquid and solid components
• Various interfaces (solid-electrolyte-interface, SEI)

• Ex situ NMR – static and MAS
• Cycle. Stop. Extract. Measure data.

• In situ NMR – static (and MAS)
• Cycle. Pause. Collect data. Restart.

• Operando NMR – static
• Cycling. Collect data during cycling.



In situ NMR on energy storage materials

• Bypass self-relaxation ☺
• High chemical specificity ☺
• Dynamical processes ☺
• Metastable and short-lived phases ☺
• Crystalline and amorphous species ☺

• Shift ranges 
• Changing sample conditions 
• NMR signal broadening 
• NMR—EC circuit interferences 
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F. Blanc et al. Acc. Chem. Res. 2013, 46, 1952. N. M. Trease et al. Solid State Nucl. Magn. Reson. 2012, 42, 62. L. Zhou et al. J. Magn. Reson. 2013, 234, 44. OP et al. J. Magn. Reson. 2016, 265, 200. B. 
Key et al. J. Am. Chem. Soc. 2009, 131, 9239. OP, J. Caretero-González, K.J. Griffith, C.P. Grey, Chem. Mater. 2017, 29, 213. OP and DMH et al. J. Magn. Reson. 2017, 275, 127.
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In situ NMR on energy storage materials
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https://eprobe.tech/products/probes
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In situ NMR probe: cell connections and features
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https://eprobe.tech/products/probes



In situ NMR probe: connections
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SMA electrochemistry ports

N-type adapter for RF X-channel

Smart probe autotune (SPA) adapter for 
connection to Smart Probe Controller (SPC) 



Which in situ system best fits my needs?

• What are my magnet/ console specifications?

• Which nuclei do I want to analyse?

• Which cell geometry is best suited for my chemistry? 

• Do I need automatic tuning and matching?

• Do I need efficient data processing options?
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https://eprobe.tech/products/probes
https://eprobe.tech/products/cells



Magnet/console specifications and nuclei wish-list

• Wide-bore vs. narrow/standard-bore (WB vs. NB/SB) 
• Less options on H/F for SB
• Automatic tune/match possible via eATM ROBOT

• Magnetic field strength
• 600+ MHz fields reduces H/F—X options

• Talk to us on your customised solution!
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https://eprobe.tech/products/probes
https://www.bruker.com/en/products-and-solutions/mr/nmr/solid-state-nmr/specialty-solids-probes.html



Static X vs. H/F—X in situ probes
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https://eprobe.tech/products/probes

Low-H or Low-F
Background



Example: Data sheets of H—X and X 400 MHz WB probes
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https://www.bruker.com/en/products-and-solutions/mr/nmr/solid-state-nmr/specialty-solids-probes.html



Available cell geometries

• Standard in-situ plastic capsule cells:
• Various  sizes
• Flow option available

• Solid-state cells

• More applications (existing and under 
development):
• Coin cells
• High temperatures (< 300 °C)
• High pressure
• Optical excitation
• …

• Open to collaborations about new 
applications!
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https://eprobe.tech/products/cells https://eprobe.tech/projects/collaborators https://eprobe.tech/projects/current-projects

New 2025 : 3- electrode cell

New 2025 : EIS option



In situ NMR cell assembly 
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K. Märker et al. JACS 2020, 142, 17447 (https://dx.doi.org/10.1021/jacs.0c06727).
https://eprobe.tech/products/tools
https://eprobe.tech/service/download

Instructions In Peer-Reviewed Journals 
and Handout Downloads (ePROBE)



In collaboration with Prof. Lauren E. Marbella and Dr. Asya Svirinovsky Arbeli Columbia University, NYC, USA)

New in 2025: Operando NMR on coin and pouch cells
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• Smart probe controller (SPC)

• Direct connection between probe and SPC
• Available for X & H/F—X WB, as well 

as X NB/SB probes

• eATM ROBOT
• Needed for H/F—X NB/SB probes
• Can be connected to any type of 

probe (static, MAS, …)

Smart probe controller (SPC) for automatic tune/match
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https://eprobe.tech/products/controller

“Fingertips” to 
fit any probe!



• NMR data

Efficient data processing - eCAT

• Cycler data
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https://eprobe.tech/products/ecat
eCAT automatic e-chem/NMR (raw) data data processing and visualisation tool | optional postprocessing 



https://eprobe.tech/products/ecat
eCAT automatic e-chem/NMR (raw) data data processing and visualisation tool | optional postprocessing 

Efficient data processing - eCAT
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Choose Data Paths Choose Data 
Presentation

Automatic or Manual Data 
Processing (Individual)



https://eprobe.tech/products/ecat
eCAT automatic e-chem/NMR (raw) data data processing and visualisation tool | optional postprocessing 

Efficient data processing - eCAT
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Quick Graphical Presentation
In Various Data Outputs



https://eprobe.tech/products/tools
https://eprobe.tech/service/consulting

In situ NMR accessories and consultancy
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Consultancy Services



https://eprobe.tech/products/setup

In situ setup for static NMR/MRI probes
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In situ cell
Plastic cell capsule, 
plastic bag cell, etc.

Three-way in situ cell adapter
(clip, through-hole, or solder)

Magnet shielding plate

Banana plug adapter (Biologic)

& Low-pass filters 
(SLP-2.5+, SLP-5+, or SLP-15+)

Non-magnetic/ shielded cables

NMR/MRI
Console

eATM

Long cycler 
cable



Please do not hesitate to contact us.

Thank you very much for your attention

ePROBE GmbH

Blumenstr. 70 Haus 3

99092 Erfurt, Germany

+49(0)361-710-147-80

info@eprobe.tech

Dr. Oliver Pecher, CEO

o.pecher@eprobe.tech

Dr. Pascal Scholzen, APS

p.scholzen@eprobe.tech
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