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Motivation

saveheéat.co

Using waste heat as abundant energy sources

Manifold applications

# sensing

structure health monitoring
wearables

Our approach

# cost efficient mass fabrication
use of printing technology
flexible materials
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Motivation

Thermoelectric# Transformation of thermal energy in electrical energy
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Success of thermoelectric is driven by two major key aspects
m)  MATERIAL m)  Fabrication
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Material

PEDOT:PSS (Clevios PH1000)

PEDOT:PSS SWCNTs
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dispersion

- combining of thermoelectrical properties
in composites

Rheological aspects due to printing

m) Shear thinning
mm) Short thixotropy time

armchair zigzag chiral
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Experimental

Preparation of CNT Dispersion
SWCNT TUBALL » 5 mM SDBS » Ultrasonic horn

Preparation of composite

cleaning of
glass
substrates

PEDOT:PSS +
5 wt.% DMSO

(stirring)

spin-
coating

charac-

mixing Dispersing terization

drying

weighing out

SWCNTs and
dispersing
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Results

Influence of SWCNT content in PEDOT:PSS
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» No percolation threshold detectable

» No syntergetic effects can be observed
Negative deviation from linear rule of mixture

Rule of Mixture
PAB:PA'xA+PB'xB

Reasons for bad interaction?
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Results

Influence of dispersing agent content in PEDOT:PSS
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» Dispersing agent greatly influences the el. conductivity in PEDOT:PSS
= Formation of micelles, reducing mobility inside the film

» Seebeck coefficient is not substantially influenced by SDBS

How can we overcome unfavorable dispersant/PEDOT:PSS interaction?
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Results

Influence of dispersing agent on SWCNT films
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» Excess amount of dispersant is present in SWCNT dispersion
» Washing in ethanol bath can regain el. conductivity
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Results

Washing and redispersion of SWCNT

Remove excess dispersant and mix with PEDOT:PSS
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» Poor redispersability --- nearly all dispersing agent was removed
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Conclusion

» Excess amount of dispersant is present in SWCNT dispersion
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