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Possible properties of ionic liquids

lonic liquids stands as the perfect example of chemicals being subject to extraordinary
research intensity (> 13000 scientific papers published a year) since the recent regain of S eahabic whtily
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sustainable use beyond the proof of concept. One of the reason is the remaining
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misleading messages about their intrinsic safety. Biomass valorization is no exception onconductive — olvent o
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REACTIVITY, THERMAL STABILITY, REACTION TO FIRE AND CONSIDERING THE THERMAL
COMBUSTION CHEMISTRY HAZARD IN BIOREFINERIES

Some main findings from recent research about ILs related properties: Some key questions that need to
be addressed:

= /s there any thermal hazard to
consider and where (at process

level, at storage?)
= Virtually all ILs may burn if appropriate heat stress is applied on them: combustion thermal and What is the actual requirement in

chemical signature unique to each IL, combustibility generally brought by organic character of cationic terms of thermal stability of the IL
moiety while fire induced toxicity often driven by hetero-atoms fixed on the anion moiety ! on focus ? Is short term or long

= Most if not all ILs by contrast show remarkable flame retardancy that may work efficiently against the term stability needed ? What would
fire hazard be the measurable criteria behind

this ?

Can the thermal stability be
achieved at appropriate level
technical grade of the IL on focus

" Thermal stability can highly vary from one IL to another, much better to report on classes of thermal
stabilities of ILs ; reported on-set temperature of degradation of same IL may vary up to some 150°C:
this latter statement can be explained by the non intrinsic property of thermal stability

= With energetic ILs, decomposition energy as appraised by DSC may reach 1 to 2 kl/g
(eg. potentially class 1 materials )
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Key aspects:
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and grade Uerdigen, Green Chem, 2005 (7), 321-325

CONCLUSIONS Contacts:

= Safety profile of ILs as any other functional property of ILs may highly vary: this recent finding from research must act as a precautionary Guy.marlair@ineris.fr
statement, as well as the limited feedback available from actual use of ILs at industrial scale Tel. +33(0)3_44556370 _
= As a matter of fact, prices of ILs remains very dependent of purity grade which in turn may also affect safety performance (corrosiveness, (thermal & fire h_aza"_d' corrosion haza"d_) o
tox...) Pascal.pandard@ineris.fr & Anne.bado-nilles@ineris.fr
eco-tox...

(eco-)toxicity hazard)
= Testing on a case by case approach is still often required for best selection of ILs in the context of scale-up of innovative use for biomass Betty.cottyn@inra.fr

valorization, with a careful analysis of safety goals and measurable safety performances, notably in terms of thermal stability, resistance to (use as efficient reagents for lignin C-O bound cleavage)
ignition, biodegradation and ecotoxicity
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