Selid Pelymer Electrolyies based on Nanoscomposies of
Polyethylene oxide/Sedivm thioeyanaie/Montmorillonite
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bas increased the demand {or compact, Lgntweight, hugh capacity betteries. i'):.
ciforts have been devoted (o the ‘c\’f‘lﬂpriuﬁi of solid polymer elecircivisg
high lonic conductivity {~107 3/cm) and dimensicnal  stability. F\Mj’ i
mcia:‘}faika&i metal sa]f--hascd solid electrolyies s the most interssting base matcrial
reause of #ts high chemicsl and thermal stability. PEO s a ser ‘l“L“E’*‘E’&ﬁﬁ{ii‘ 903
z’srv'c:r-v;‘%}-i}g toth an amorphous and a crystaii mc mm{ at room ?ezhpet 3y fe it
soivate a wide variety of saits, oven af ver
abis occurs through the gasociation of the tone with {he ox

sackbong. The multi-phase naturs of HL.J iz most umn regarded as a1 :a;or o
smf working systems, since the 1onie conduction has been shown to take
ibe amorphous phase. Many investigations have been done fo udus:c he
content, via various approaches such as using blends, copolymers, comb-branch o
and cross-linked polymer networks, Our inferest is to overcome these pr
ineorporation of z'rs'ér' : with =rfuf
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dissolve the lithi Jm salis. In ﬂua work, we vrese ng polymer “LC %(JI i
mnsmmg of (im))g\ NaSON/MMT at various clay {’\Aumn;oriilorme [v’i’M'i‘} conter
Stryctures, inieraction, thermal behavior and donic conductivity of (P!*(})g*‘ﬁ.l’ii‘}uw} b
WEEC iﬁd'ad o clarify the role of clay fillers on mopemes of these matesials,

Sample Preparation: PEG (MW 1w 107 ¢ mol”, Aldrich) alid FMontarilion
VR (SWy-l, Vk; o ieral ﬁ;;}()i}'{.-:}s P L ; :
tnjosuliate (NasCN, Pluka), were dried i the vacutum oven ail ~140 7 :
Stoichiometric amous at of PEO, salt and clay were dissolved in !nmhuno, and stivrod
c.:zmtmwun;iy for 24 hours at room temperaiure. The g g,elatmous polyr‘ncr solufion was cast

seve used as rescivodl, The

%-Ray Diffraction {XRI): “’}*L:, inercalation of zhr pc‘;‘fmc,* xhd‘t:; usualiy
increases the interfayer spacing of clay, leuding to u shift of the diftraction pc al 'cmrimj
tower angle valuzs (angle and lover spacing values being relaicad throug
relation: A2d s F). Upon iatercelation, the basal fqpq::ino expundea frovw
207 num indicating the incorporation of hwpe PEQ molscu Che magnitade of o siail ¢
not constant but varied with the clay content. The Qg_ih*acu,agrams of the &:1 PEOMNaSCT
with G20 wi% MMT display characteristic ervstaliine peaks centered aronnd 139 147

and 23° which is ascribed to crvsialline PEO. Addition MMY {o the sample zizo gives




szaks 2t the same positions but with lower inl
TR/ NaSON at aiffersat Y weight of MMT ory
crystaliine content than 8:1 PEOMNaSON.
Fourier Transform fnfrared Spectrescopy (FTIR): Upon mixi;zg, [NES
PEO and PEOMMT systen, the new bands «gm“m* at 2000-2100 em 1oy
riodes 0{ SCN i PEOy H(mCPﬂJ}, indicating that the formation of cryst:
POROYNaSON (the band at 2060 am™ ' is aseribed 1o the comtast ion-
r.“iuuﬁad dimerst With addition of MM w0 S38E e miative men:
band Gnorcases sf the exponse - indiceting that the disindog
crvataliine PE (} phase results in the deciease vatalline PO eNaSOM comyriex
1)3} FE00 oms band is the charactenstios of C-0 stretching and Oy rocking
Spectral changes in this region veflect changes occurring in the local struen
cofymer backbone. With adding more salt, the bands split at 8006, 834 cm”
particalarly sensttive to the local conformation of the O-C-C-0 torsional
appearance of one moede at a higher frequency and nh:‘ second mode at a lower
than observed in pure PEOL originafes from the interacton of sodivra ion
oxygons. For the 1K spectra in the 1400-1300 em™ replon, the peaks o {360
cm” are (T, wagging modes which are the charecteristic of crystaliine PLY
NaSCN was mixed in, the infensity of two peaks decveased drastically and »
sharp band at 1350 cm‘E indicated an amorpnous {‘Gl}tf’m for P{??f'}@‘!gr‘i;«w
character of 1280 em™ peak (CHo twisting mode in nure PEQ) are als:
this peak shafis il clay waa & qu-» Therefore thers s s an é:aemcim%a ,-a,ia;x 501
cihet group of PEO in 0O : !
can seduce the ervsialline phas ;
Eﬁafﬂerem‘ai %mmnmg Calorimeter (D3SO The efieci of adding M
chanpes of Ty and A, of PEO and PEO-NaSUN were investigaied
wochnique. The mehting tempersture of PEO changed from 69.0 °C w 868
smply that there is more amorphous domain o the complex due o the musc \
f’ﬂv; " with PEC. AH,, and the percentages crystallintty of PECHMMT aie tower then dha
CPEQ i reveals that MMT s cornpatible with PEO and MMT can reduce
E;}“}ft-j'i‘.ri;iml ty of PEO in agresient with 2R resulis.
Impedance Analveer The ionic r-r=rv<iuc?:va was inercased by 5 thme the une
%oped P(HOxNaSCN system. The ionic conductivi y inereases with an increass of
clay content and approaches a maximurn (5 x 17 %/¢) when the <lay concenisadion
around 15 wi%. Subsequently, the conductivity decreases drastically with further i
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micrease the fraction of “free” amons {inc
reduced (decrease w) owing o the highor vis
adverse and competitive affeets ocour in thig o !,
unfavorable for jonic (.‘,rmd.ucu vity. It can be concluded that the addition of op
contert to the compiex provides the most switable environment for
transportation and achieves the highest conductivity.
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