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A bstrac:t SPES M enpranes and PES/SPES b lend manh raneswere cast fran solutions  Both SPES and PES/SPES b lend menp ranes

had lowmethano] pemeahility and hi€h Prooon conductivity indicating hese meampranes are excellent cand idate mempmane materals or

directm etfano] fue] cells ( DMFCS) applications
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It s wellknown that Perfluomosulfonate pnamer
canmercglly avaijlah Nafon
( Dupons membrane§ have heen successfully used in
hydrogen oxygen type PRV SO Nafion mempranes
were used as PEM durmg the early Years of the DMFC
research But Nafion manpranes have hi€h methano]
pem eabi]ity which resulted in decreasing energy con
verspn efficiency of DM[FC ‘These have motvated great
efprts n devepping cost effective hydrocarhon PEM's
w ith Jower mefano] crossover such as sulfonated poly
( ether ether ket)ne) ( SPEEK) membraneks”’ sufon
ated po]y( ether SUH(X]Q) ( SPES memhpranek? 3l
and their blend manbrane§ for these menp ranes have
lower methano] Pemeability than Nafion menpranes
In the paper hoth SPES menbranes and PES, SPES
blend mempranes were prepared Methano| Pem eabili
Y and Proton conductivities of these manpranes were
nvestigated 10 evaluate fejr Potenta] applications for
DMECs

manpranes such as
2

1 ExpPerinental]

Mean hrane Preparm ton

SPES was synhesized with CIS), H as sulpnatng
agent and CH Czl as soventatp5°C, Degree of sulfon
at'pn( Dg was measured by titatng with standard
NaOH sopton SPES and PESSPES blend Man
branes were prepared hY a noma] casting process

Mempraneswere pretreated w ith (), §moj/ [, sulfuric acid
sofutpn
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1.2 Men prane charctergatpn

The Infrared spectra were measured by a Bruker
TENSOR27 FI- R sPecttmeter Themehano] pemea
biliTY( P) wasmeasured using diffusionmethod The
transported m ethano| concentration n diffusion cellwas
analyzed bY BH)3430 GasChmmavography The noma]
conductivity measuran ents were perfomed m te wo
electiode AC mPedance made using a C(Hpgo B Elec
tochen ca] Analyze W ork staton

2 Results and d iscussion

2.1 Infraled( R) spectra
FI-IR spectra of PES and SPES are shoved in
Fig1 Canparing with the spectrm of PES he SPES
ahsoption peak at ~125 @' is due 0 the axmatic
— S) H symmetric stretching vibration$¥  and he i
tensityY of this characeriste Peak ncreases as DS of
SPES ncreases The conclusion that— SQ H 8roups has
been intloduced into the Pofiner chamns can pe dravn
2 2 SPESmenhmnes

Figo shovs tie methano] pemeahility and Proton
conductivity of SPESm énpranes at roan temperature  t
18 clear hat SPESm anhranes have 200d methano] harry
er perfornance  Methano] pemeahility of SPES man
brane jncreases as DS increase§ which 18 lover than
Nafion memprane ()bvious]}’ proton conductivity of
SPES mampranes is higher than the PESmembIan’e and
increases as DS increases Proon conductivity of SPES
manhranes is h gb put Jower than Nafion m enhrane
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2.3 PES/SPES bknd membmnes

Methano]| pemeahi|i¥y and Proton conductvity of
PES/SPES ( DS of SPES i831. 2% ) blend mempranes
atroom temperature are given in Fig3. Methano] per
meahility of blend mempranes rejuces as the content of
PES mcreases due t0 the Phase sePparation hehavior in
blend mempraneswhich improves methano]| harrier per
fomance of the b end mempranes

It s dhvious that proton conductivity of hlend
menpranes reduces as the content of PES ncreases
The addition of PES reduces concen tratjon of — SQ H
group n plend rnembranqs which resufts n reducing
proton conductiv ity |

3 (Conclusons

The Presence of sulpnjc acy Loups n SPES was
dentified bY FI- R SPectra Both Proton conductiv ity
and methano] Pemeahility of SPES memprane
creased as DS of SPES increased The add ition of PES
led © reduction of proton conductvity of plend mem-
branes However PES, SPES blend mempranes had ex
cellentm ethano| harrier perfornanc§ which indicates
these manpranes are excelent candidate memprane
materjals for d rectmethano] fue] ceHS( D\/IFQ appli

catjons
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means that s better crysta]line at sintering gon’C  for
24 h and beter cyc|ng perfomance

FEBo disPlays the relationshiP between cyc[ng
Perfomance and d scharge rate {or the LjAol_l Mn , O,
and LMn (). Although Alwas doved LiAJ, M1}, Q,
nitia] discharge capacity is decreased (Camparing with

the LAJ, My, O, and LMn (), of the dischage ca
pacity the cycle numbe’r the dischame capacity {or
LAJ, My, () faded frangyg 1096 mA- h &' with
the capacity retention rate ofgy 30 afersy cycks

W hereas that the LMI} Q discharge capacity the cycle
nunperwasgy. 8% afters cycles This results are at
tributed © the doPng of A] whichmay reduceMn va

120
:'.::..:”““..“ lence and give rise 10 the suppression of Jahn— Teller
100 4 .'._-. ‘:"’ dstortion So alminum pns part]y substituted manga
- . iy B gu, ="nen .......--'_._::" nese could effectively stapilize the spine] structure dur
g B . ng he intercalation and dentercalatpn
o [~=—LiMnO,
g | —®—LiA, M, O, | R eferences
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