Probing Parasitic Gas Evolution in Sodium lon Batteries
Sarat Alabidun?, Bethan J, V Davies?, Maria Crespo-Ribadeyneral, Ifan E. L Stephens®” Magda Titirici'”

Imperial College
London lImperial College London Department of Chemical Engineering, Exhibition rd South Kensington. SW7 2AZ

2Imperial College London Department of Chemistry, White City Campus, 10 wood In White City W12 7TA

/Sodium I0Nn batteries are considered a viable \ / CE Contact(Al Metal)
. . . . . WE Contact (Al
alternative to lithium ion batteries wirey Ay

>

TITIRICI
GROUP

* These batteries degrade by decomposition of the el

electrolyte and gas evolution hence, studying the gas Separator = ¢ i 3

evolution mechanism Is important Active material on Al Mesh é ” - /)

Membrane Chip £ ' " q )
| | |II ,"I .."'If |I _,ff AN

* In-situ and In-operando mass spectroscopy technigues ass Spec | | s

are a great way to study this degradation MS Signal

|

» However, current techniques cannot detect very small * Developed and used for aqueous electrochemistry , recently adapted for non-agueous

guantities of volatile species and are therefore not electrochemistry and use In batteries.(1)(DB Thornton et al)

very representative of battery degradation mechanism » Picomole sensitive technique, allowing for detection of very small amounts of volatile species
previously undetected In batteries and above current state of the art.
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Gas Evolution In Sodium lon Battery
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s M l |\ H, formation Due to decomposition of trace H,O In contact with Na metal,
- H,O + e - OH + %2 H,

o C,H, formed at full discharge (0V) attributed to decomposition of ethylene carbonate
* i} C,H,O; + Na* + e - %(CH,COONa), + C,H,
- , C,H,O, +2Na™ + 2¢- -C,H, + Na,CO,
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» Maximum 10umol/min C,H, (This work) detected vs 1lumol/min max.(3)
* Maximum lumol/min CO detected(This work) vs 0.2umol/min max.(4)
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