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Organicbatteriesoperatedat－７０℃

WiththegreatsupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirected
byProf．XiaYongYao(夏永姚)andProf．WangYongGang(王永刚)attheDepartmentofChemistry,
InstituteofNewEnergy,iChEM (CollaborativeInnovationCenterofChemistryforEnergyMaterials),
Fudan University,recently designed arechargeable batterythatcan be operated atthe ultraＧlow
temperatureof－７０℃,whichwaspublishedinJoule(２０１８,２:９０２—９１３)．

CommercializedLiＧionbatteries (LIBs)basedonintercalationcompoundelectrodesarebeingwidely
appliedinvariousportabledevicesandelectricvehicles．However,thereisacommonphenomenonthatthe
LIBslosemostoftheircapacityandpowerwiththesharpdecreaseoftheelectrolyte􀆳sconductivitywhen
thetemperaturefallsbelow０℃．Ithasbeenwidelyreportedthatat －４０℃ conventionalLIBsonly
retained~１２％ ofthenormalcapacityatroomtemperature．Althoughmanyeffortshavebeenfocused,
theultraＧlowtemperature(below －４０℃)operationofLiＧionfullcellshasrarelybeenbrokenthroughup
topresent．

TheirgrouphaveachievedthesuccessfuloperationofrechargeablebatteryatultraＧlowtemperatureof
－７０℃forthefirsttime．Anethylacetate(EA)Ｇbasedelectrolytewithasufficientionicconductivityof
０．２mScm－１ attheultralowtemperatureof －７０℃ wasfirstlydeveloped．Then,low temperature
behavioroftheintercalationcompoundsＧbasedLIBsandanorganicＧbasedrechargeablebatterywithEAＧ
basedelectrolytehasbeenfurtherinvestigated．ItisdemonstratedthatthesluggishdeＧsolvationofLi＋

shouldbeanotherobstaclefortheultraＧlowtemperatureoperationofconventionalLIBs,besidesfreezing
pointandionicconductivityofelectrolyte．TheresultsrevealedthatthepolymerＧelectrodesbasedLIBs
usingtheaboveelectrolytecanworkwellattheultraＧlowtemperatureof－７０℃andretain~７０％ofthe
capacityatroomtemperature,becauseofitschargestorageonthesurfacegroupsorinthelargeinterstitial
spaceoforganicsolids．

TherealizationofrechargeablebatteriesatultraＧlowtemperatureof－７０℃isofgreatimportancefor
theirapplicationunderagreaterspanoftemperatureandclimatesuchasaerospace,coldtemperatures,
someextremeclimatesand high altitudeareas．Theseresults mightshedlightonthe design of
rechargeablebatteriesthatcanbeoperatedatultraＧlowtemperatures．

Figure　Schematicillustrationofthebatteryworkingmechanism (a)andperspectiveforthepotentialapplicationattheultraＧ
lowtemperatureof－７０℃．


