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[0 OO Some attention has recently been given to the design of novel morgamc proton exchange
membranes.Successful design of such membranes could potentially overcome the drawbacks of the polymer-based
electrolytes by exhibiting comparable proton con-ductivities and ultra-low methanol crossover at reasonable cost.
[0 One approach has been the use of transition metal phosphates(] silicatesC] or super acids such as
phosphotungstic acid as the proton-conducting medium.They all have the ability to transfer protons by either the
GrotthUSS or vehicle mechanism.According to the rotthuss mechanism protons hop from one site to another
based on the strength of hydrogen bonding.In the vehicle mechanismO protons diffuse through the bonded water
in the matrix whichlS prevalent m polymer-based materials. The GrotthUSS mecha.msm(] being a surface
transport mechanismC] dominates most of the observed protons(] transport through these materials.Both
mecha-nisms are shown in Figure 1.16.] 1 hese Inorganic materials with adequate proton conductivity are ideal
candidates for proton exchange membranes by virtue oftheir IOW costl] high reliability[] stable performance.and
easy syn-thesis route over a wide range of thicknesses.In addition] they can also act as a methanol barrier layer to
increase device efficiencvin DMFCs.However[] one of the challenges associated with the[J membranes iS their
inability to form free standing membranes.Asa result] their application in fuel cell devices is limited.Recently[] the
synthesis of these inorganic proton exchange membranes bymeans ot wet sol[]

gel chemistry has been successful in forminghigh quality films on various substrates.Consequently] sol-gel
pro.cessing ot Inorganic materials has attained increased interest in thearea of proton[]

conducting membranes.One of the added benefitsot sol-gel processing is that it allows customized fabrication of
sili-cate materials to control the physical and chemical properties. ThislS achieved by optimizing the processing
conditions or by additionof a functionalized group in their matrix.(0 0 O [
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