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3. capillary cell fabrication 

1. lithium ion batteries 2. materials

single-ion conducting polymer electrolytescapillary cells

4. analytical methods

6. summary and upcoming experiments

➢ covalently bonded anion 
to the backbone of the 
polymer 

➢ theoretical transference 
number of one

➢ no dendritic formation on 
lithium metal anodes

➢ poly((trifluoromethane)sul
fonimide lithium styrene) 
PSTFSILi: polystyrene (PS) 
+ lithium salt LiTFSI   

electrochemical impedance 
spectroscopy (EIS): 
determination of 
electrochemical processes

polymer 
between 
two 
stainless 
steel wires 

small angle x-ray scattering 
(SAXS):
revealing structural 
information on the nanoscale 

charging: migration of Li+ 

ions from cathode 
through electrolyte into 
the anode

discharge: migration of 
Li+ ions from anode into 
the cathode

liquid Electrolytes: 
lithium salt + polar 
aprotic organic solvent 

galvanostatic cycling with potential 
limitations (GCPL):
controlled charging and discharging 
(cycling) of batteries 

liquid electrolytes vs. solid electrolytes

https://www.alpenverein.de

thermal runaways
high volatility of 
solvents 
formation of 
lithium dendrites

✓ high-power 
devices

✓ high ionic 
conductivity

✓ low interfacial 
resistances

✓ light-weight
✓ no need of separators
✓ non volatility
✓ low flammability
✓ enhanced safety
✓ mechanical stability
✓ thin film devices

inferior ionic 
conductivity 
high interfacial 
resistances

5. results

challenge: 
how to investigate the polymer electrolyte of a 
operating battery with X-Rays in transmission?

wires coated 
with active 
material + 
polymer 
electrolyte in 
between

capillary 
EIS-cell

PSTFSILi

PS

LiTFSI

PSTFSILi and LiTFSI dissolved in Acetonitrile (3:1, 200 mg/mL)
active Material: cathode/anode: polymer: carbon black = 
80:10:10

1) 2)

coating of wires 
with active 
material 

3)

4)

connecting the coated 
wires with polymer 
solution (5x25µl) and
evaporation of solvent 

https://www.welt.de

https://www.epectec.com

F

technology of 
choice in a 
broad range of 
applications 
especially in 
reduction of 
environmental 
pollution   

➢ optimization of cathode and 
polymer/LiTFSI weight ratios 
for maximum performance 
(coin cells, SEM, impedance, 
GISAXS) 

➢ investigation of the 
structural evolution of the 
polymer electrolyte during 
cycling of the battery 

outlook

conductivity of PSTFSILi + 
LiTFSI (3:1) σ = 0.17mS cm-1 

at room temperature

potentiostatic electrochemical impedance spectroscopy (PEIS) 

charging and discharging (GCPL) of a LFP/PSTFSILi+LiTFSI/graphite
capillary battery cell

optical microscopy image 
of a capillary EIS-cell

➢ extract of cycling 
data: 9,10 and 
11th cycle (17 
cycles total)

➢ discharge current 
I = 60nA for t = 
5min

➢ PEIS measurements of 
PSTFSILi + LiTFSI (3:1) 
in a capillary cell yield 
a conductivity of σ = 
0.17mS cm-1

➢ a capillary battery cell 
was fabricated and 
cycled

summary

https://www.excillum.com
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capillary 
battery cell


