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Investigating temperature dependence of lithium-ion diffusion through
the silicon [111) surface
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Demend for high cocrgy demity rechargeable litkfes-ion bettericy hes draatesllyancremacd i the bat
fzw deendex. Sruphibe i the ot common anede materinl vaed for rechergesiles Bzhium-ion betteriea,

But it posacaacs lom agecific cncrgy demity kenee iz difSczlt to apply for kigh cncrpy applications.
Therefars, many studica tz fmd cus high spocfic capesity smeds metrisls Dne of e imoertess high
zpeeific cagecity, novel enodc materiahs iz zilizon end it cxidetive SerivwtiveagBut ke dffuaivity of
Ethium iona i oae of the mejor drewitacka of thess metcrish. Sines itirvery dificult o gl.—-.h: atzmic
pickzre of the enodc daring the lithistion process uxing anahvtical fedy, com 1 hod:
kave mhio bezn e=ployed. Therefare, thiy rezcmrch aima &0 cerrp cut melecular dynems simuletiong
=m 33kcon o atedy the migration of the Ethium ioea through skcan structiire. Silicon modcd witk 111
pline we modeled. X, ¥ end T axia lengths of the Itties weremrsend 30 4, 26 & and 50 & rexpectively.
Inaide thiy laztice 596 of ailicen storma end 16 Ethium stoma were plecsd. Modificd embedded aboe
=ethod [MEAM) potential iz uazd t2 simuless the spases= by waing Lerge-Seals AtemizMelzculer
Hazwvrely Perulled Simulyber [LAMMPE]) aourec code. Afeer medel velidation, optimum voloage of
Eiffusiem far ||ﬂ-|urr| ien3, their mexn zgzere diagplecement (HED] end diffusion eszfSzic=t (D] are
leolated. The iffozion vohege or Bhidmiess ia 1.1 ¥ A™ The DO of the lithiom iona i
zilicon (111] sorfecc st 300 K i 6.13 = 4043 gm= 3t which iz wery doac to the cxperimental veloca
ebtmncd in proviom atedics. Then the model v aubj) d o didft rex (250 K to 450
K] whilz Eshium ionz were diffming tirough 131 r_'r.fl.n:: DL of litkiom iona wea caleclated ot 40K
tomporatere gem. Alkcugh thoe @oen increment of the DC for Bshiom akosa with reapect B
tomporabare imcremenk, @ i3 onot a xicreoky | Eweresent Additionelly, it kex shows D225 &
#ncromac in DC for lithium fona whes it pocg from 250 K to 450 K_Thiz skows s drop in friction sctioa

Ethium stoma from the ailficon cnvironmestss kempereiure riacy.
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