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Abstract:SPESMembranesandPES/SPESblendmembraneswerecastfromsolutions.BothSPESandPES/SPESblendmembranes

hadlowmethanolpermeabilityandhighprotonconductivityindicatingthesemembranesareexcellentcandidatemembranematerialsfor

directmethanolfuelcells(DMFCs) applications.
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Itiswell-knownthatperfluorosulfonateionomer
membranes, suchascommerciallyavailableNafion
(DuPont) membranes, havebeensuccessfullyusedin
hydrogen-oxygentypePEMFC.SoNafionmembranes
wereusedasPEMduringtheearlyyearsoftheDMFC
research.ButNafionmembraneshavehighmethanol
permeability, whichresultedindecreasingenergycon-

versionefficiencyofDMFC.Thesehavemotivatedgreat
effortsindevelopingcost-effectivehydrocarbonPEMs
withlowermethanolcrossover, suchassulfonatedpoly
(etheretherketone) (SPEEK) membranes

[ 1]
, sulfon-

atedpoly ( ethersulfone) ( SPES) membranes
[ 2-3]

andtheirblendmembranes, forthesemembraneshave
lowermethanolpermeabilitythanNafionmembranes.
Inthepaper, bothSPESmembranesandPES/SPES
blendmembraneswereprepared.Methanolpermeabili-
tyandprotonconductivitiesofthesemembraneswere
investigatedtoevaluatetheirpotentialapplicationsfor
DMFCs.

1　Experimental

1.1　Membranepreparation
SPESwassynthesizedwithClSO3Hassulfonating

agentandCH2Cl2 assolventat25℃.Degreeofsulfon-
ation(DS) wasmeasuredbytitratingwithstandard

NaOH solution.SPESandPES/SPESblendMem-
braneswerepreparedbyanormalcastingprocess.
Membraneswerepretreatedwith0.5mol/Lsulfuricacid
solution.

1.2　Membranecharacterization
TheInfraredspectraweremeasuredbyaBruker

TENSOR27FT-IRspectrometer.Themethanolpermea-
bility(P) wasmeasuredusingdiffusionmethod.The
transportedmethanolconcentrationindiffusioncellwas
analyzedbyBF03430GasChromatography.Thenormal
conductivitymeasurementswereperformedinthetwo-
electrodeACimpedancemodeusingaCHI760BElec-
trochemicalAnalyzer/Workstation.

2　Resultsanddiscussion

2.1　 Infrared(IR) spectra
FT-IRspectraofPESandSPESareshowedin

Fig.1.ComparingwiththespectraofPES, theSPES
absorptionpeakat～ 1025 cm

-1
isduetothearomatic

-SO3Hsymmetricstretchingvibrations
[ 4]

, andthein-
tensityofthischaracteristicpeakincreasesasDSof
SPESincreases.Theconclusionthat-SO3Hgroupshas
beenintroducedintothepolymerchainscanbedrawn.
2.2　SPESmembranes

Fig.2 showsthemethanolpermeabilityandproton
conductivityofSPESmembranesatroomtemperature.It
isclearthatSPESmembraneshavegoodmethanolbarri-
erperformance.MethanolpermeabilityofSPESmem-
braneincreasesasDSincreases, whichislowerthan
Nafionmembrane.Obviously, protonconductivityof
SPESmembranesishigherthanthePESmembrane, and
increasesasDSincreases.ProtonconductivityofSPES
membranesishigh, butlowerthanNafionmembrane.
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Fig.1　FT-IRspectraofPESandSPESwhich

DSofSPES-1, 2, 3were13.1%, 20.6% and31.2%

Fig.2　Methanolpermeabilityandprotonconductivity

ofSPESmembranes

2.3　PES/SPESblendmembranes
Methanolpermeabilityandprotonconductivityof

PES/SPES(DSofSPESis31.2%) blendmembranes
atroomtemperaturearegiveninFig.3.Methanolper-
meabilityofblendmembranesreducesasthecontentof
PESincreasesduetothephaseseparationbehaviorin
blendmembraneswhichimprovesmethanolbarrierper-
formanceoftheblendmembranes.

Itisobviousthatprotonconductivityofblend
membranesreducesasthecontentofPESincreases.
TheadditionofPESreducesconcentrationof-SO3H
groupinblendmembranes, whichresultsinreducing
protonconductivity

[ 5]
.

Fig.3　Methanolpermeabilityandprotonconductivity

ofPES/SPESblendmembranes

3　Conclusions

ThepresenceofsulfonicacidgroupsinSPESwas
identifiedbyFT-IRSpectra.Bothprotonconductivity
andmethanolpermeabilityofSPESmembranein-
creasedasDSofSPESincreased.TheadditionofPES
ledtoreductionofprotonconductivityofblendmem-
branes.HoweverPES/SPESblendmembraneshadex-
cellentmethanolbarrierperformance, whichindicates
thesemembranesareexcellentcandidatemembrane
materialsfordirectmethanolfuelcells(DMFC) appli-
cations.
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meansthatisbettercrystallineatsintering800℃ for
24handbettercyclingperformance.

Fig.2 displaystherelationshipbetweencycling
performanceanddischargeratefortheLiAl0.1Mn1.9O4

andLiMn2O4.AlthoughAlwasdopedLiAl0.1Mn1.9O4,

initialdischargecapacityisdecreased.Comparingwith

Fig.2　 Thedischargecapacitythecyclenumberfor
theLiAl0.1Mn1.9O4 andLiMn2O4

theLiAl0.1Mn1.9O4 andLiMn2O4 ofthedischargeca-
pacitythecyclenumber, thedischargecapacityfor
LiAl0.1Mn1.9O4 fadedfrom110to96 mA· h· g

-1
with

thecapacityretentionrateof87.3% after50 cycles.
WhereasthattheLiMn2O4 dischargecapacitythecycle
numberwas67.8%after50cycles.Thisresultsareat-
tributedtothedopingofAl, whichmayreduceMnva-
lenceandgiverisetothesuppressionofJahn-Teller
distortion.Soaluminumionspartlysubstitutedmanga-
nesecouldeffectivelystabilizethespinelstructuredur-
ingtheintercalationanddeintercalation.
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溶胶 -凝胶法合成 LiAl0.1 Mn1.9 O4及其电化学性能

钟清华, 袁中直, 王　辉
(华南师范大学化学与环境学院, 广东 广州 51006)

摘　要:通过溶胶 -凝胶法合成 LiAl0.1Mn1.9O4, XRD的结果表明掺杂少量的铝后并没有改变晶体的结构。利用恒流充放

电测试手段比较研究了尖晶石型的 LiAl
0.1
Mn

1.9
O

4
, 铝的掺杂后的 LiAl

0.1
Mn

1.9
O

4
比没有掺杂的 LiMn

2
O

4
更好的可逆性能, 更

好的循环性能。

关键词:锂离子电池;LiAl0.1Mn1.9O4
;溶胶 -凝胶法;尖晶石
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磺化聚醚砜膜和聚醚砜 /磺化聚醚砜共混膜初探

朱　红, 杨武斌
(北京交通大学理学院化学所, 北京 100044)

摘　要:以氯磺酸为磺化剂, 以二氯甲烷为溶剂, 在室温下合成了磺化聚醚砜 (SPES), 并采用红外光谱证明了 SPES中

-SO3H基团的存在。采用流延法制备了 SPES膜和 PES/SPES共混膜。 SPES膜在室温下的电导率和甲醇透过系数随着磺化

度的增大而增大。由于 PES/SPES共混膜存在相分离行为, 导致其甲醇透过系数随 PES的含量增加而降低。 PES的加入降

低了共混膜 -SO3H基团的浓度, 导致共混膜的电导率也降低。所制备 SPES膜和 PES/SPES共混膜表现了较好的质子传导

性能和阻醇性能, 有望作为直接甲醇燃料电池用质子交换膜。

关键词:磺化聚醚砜;聚醚砜;共混膜;甲醇透过系数;直接甲醇燃料电池
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