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Pol ymeri ¢ Mesoporous Separ at or Elenents for Lam nated Lithiumlon

Rechar gedbl e Batteries A nesoporous polyneric nenbrane for
use as an ionically- conductlve i nter-electrode separator in a

rechar geabl e battery, cell is prepared froma coatable conposition
conprising a polynmeric material, a volatile fluid solvent for the

pol ymeric material, and a second ‘fluid mscible with and of | esser
volatility than PBB_{H@Qid/@EﬁopoE&% safaeagbzf hlénén@?'f@ﬁ IR B8 A3 ¥Rin-Ton
exhi‘biting no significant sol verReghdrgeatileeBqrtbyiwrr i C material. A |layer
Is cast fromthe conposition to forma Iayer mhlch I's gelled and
solidified to a self-supportin l'izing the sol vent
and nonsol vent coating vehicle fluids under conditions in which the
solvent volatilizes at a rate substantially faster than that of the
nonsol vent. As a result the polyneric material initially gells in the
nmor e nonsol vent - E mpsesyrusapt ] fogiionsentrite Jcayessand isdatiesiipe
nonsol vent as dropl et's substantlallg uniformy distributed throughout
a mat£i x 4ﬂﬁvb6Fyn%rT%F%ﬁﬂ?ePFa§°“eTﬁé AOASYT vent FESBbERUdheIfy -5

vol atilized frqmthg Qfé&&fﬂés:&meaE&diﬁabhbkeombdaﬂﬂibutceﬁhfﬁsl-c s nesopot e
voi ds throughout sai d menbrane matrix. The poro nenbrane is_capabl e

of absorbing FCGAMEFEATEEEEAr saofolatilegfapiq 0?°y’t"€ ‘sol'uﬂ o (R BrGvrde

sui tabl e ioni g cQRYHECS i #id & fs@kond fluigemiBelBTharidealha batigrsercel Is. The
addition of inert particulate filler to the coating conposition

provi des furt etati "*Lst‘if"éﬁ'gt"ll?el FRIYRR Mo gPeof e¢IRd FanbAaRRiBHP due to

preferent] al nonso@GEHM:éhb‘i'Elﬂé WABLESL Ecdrt EBEvEhEPSHoTednORImEenk
dropl ets,+¥ provides particulate support within the nmenbrane nesopores

whi ch prevent sederidbs ed cravere igorant fromekhe faRRAEItioR 80 formd faverAg
tenperatures qpd hhiis JBYINALAS &19G4ERLY D & se PRSQIRId A IngeRERL ddeY by

velatilizing the solvent and nonsolvent coating vehicle fluids

under gonditions in which the solvent volatilizes at a rate
substartially faster than that of the nonsolvent. As a result

e
Ln»

the poivmeric material initially gells in the more nonsolvent-
predominant regions of the layer and isolates the nonsolvent as
dropleﬁs substantially uniformly distributed throughout a
matrzx'of polymeric material. The nonsolvent is subsequently
vclatilized from the droplets to yield a like distribution of
mesopofe voids throughout said membrane matrix. The porous
membrane is capable of absorbing significant amounts of
electrglyte solution to provide suitable ionic conductivity for
use inirechargeable battery cells. The addition of inert
particélate filler to the coating composition provides further
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strengéh in the body of the membrane and, due to preferential
accumu}ation of particles in the dispersed nonsolvent droplets,
providgs particulate support within the membrane mesopores
which prevents collapse of the voids at cell fabrication
lamihaéing temperatures and thus maintains electrolyte
absorption capability.
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