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The ecosystem of battery technology is currently maneuvering the slope of enlightenment while the solid-state 
battery (SSB) is gaining popularity. The use of all solid-state lithium polymer electrolyte poses great deal of 
advantages in terms of safety and high energy density. The developed solid polymer electrolyte (SPE) solution is 
made by blending polyethylene glycol diacrylate (PEGDA) as a precursor, lithium bis (trifluoro methane 
sulphonyl) imide (LiTFSI) as a salt, succinonitrile (SCN) as a plasticizer, and phenylbis(2,4,6-trimethylbenzoyl) 
phosphineoxide as a photoinitiator. These photocurable nonvolatile organic formulations allow for a perfect segue 
into additive manufacturing (AM). The AM methodology selected for making the above SPE membrane is direct-
print photopolymerization (DPP), which is a methodological fusion of direct-ink writing and photopolymerization, 
where the ink (i.e., SPE solution) is 3D printed through pneumatic extrusion and subjected to simultaneous UV 
curing to create 3D structures. However, instant curing causes the printing tip to clog, leading to poor print 
quality. To counter this, it is preferred for the SPE inks to exhibit shear thinning property by the addition of few 
additives (fumed silica), which helps to maintain optimum viscosity and flow characteristics for 3D printing. For 
this reason, the SPE solutions were dispersed with fumed silica, at 5, 10 and 15% (w/w) weight concentrations 
while investigating their effects on 3D printing parameters (printing speed, extrusion pressure, and UV curing 
characteristics) and their corresponding dimensional accuracy. But the addition of fumed silica may inhibit the 
transfer of ions between the electrodes, making it vital to investigate effects of fumed silica on the ionic 
conductivity and cell performance. To compare the performance changes of the 3D printed SPE membrane with 
conventionally made SPE membrane, electrochemical characterizations (e.g.: ionic conductivity, cyclic 
voltammetry, and linear sweep voltammetry) will be presented. Hence, the results of these investigations would 
thus help fabricate a 3D printed solid polymer electrolyte with least significant performance loss for a solid-state 
battery. 
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