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Solidpolymer electrolyte (SPE) have beenconsidered
to be acosteffectiveand safe alternativesareplacement
for conventionaliquid/gel electrolytesin Li-ion batteries
Although thelow room £mperature conductivitof most
SPEs pose limitationsit has been demonstratéuit the
poor ionic conduction in SPE can be compensated by
minimizing the electrolyte thickness threedimersional
microbattery (3DMB)applicationsthus reducing the Li
diffusion pathlength [1]. Both high energy and power
densites could be realizedin the 3DMB by proper
utilization of the electrode surfacesin all three
dimensios. To achieve this goal, @onformal and
pinholefree solid electrolytewith a thicknesson the
micro- and nanescale would be required during the
assembly ofvhole-cell 3D batteries.

This work presentsresults of our studies on the
integration ofelectrodepositedSPEsonto different3D
electrode architectureand materials(e.g., 3D Cu
nanopilars and polyaniline-coated porous RVCfoam).
Through cathodic electranitiated polymerization of
vinyl monomers — such as poly(propylene glycol)
diacrylate and a novel bifunctional poly(oxypropylene)
triaminebased monomer [2} conformaland thinSPE
layers consisting of crosknked polypropylene glya
diacrylatedoped withLiTFSI were deposited othese3D
surfaces.

Both SEM (Fig. 1) and XPS characterization results
confirmed the presence of aconformal polymer
electrolyte after self-limiting electropolymerization.
Electrochemical impedangesultsalso indicatedhatthe
thin polymer electrolytes obtained may haseful ionic
conductivifes, .9.10°-10° S cni', at room temperature.

2pm WD = B7 mm

Signal A = InLens

Mag=-1eDa KX Date :9 Aug 2012

EHT = 10.00 kv
e

WD = 8.7 mm

.
20pm -
| — VagTOnEX EHT = 7.00 kv

Signal A = InLens
Date 16 Apr 2012

Figure 1. SEM micrographs of electrodepositdtESon
3D Cuvpillar (a) and polyanilinecoated RVC foam (b)
respectively
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