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Conjugated Polymer

Introduction

Nanocomposite
Materials S(uV/K) PF (pW/mK? LT Year
PEDOT:PSS/SWCNT 30 25 0.02 2013
PEDOT:PSS/MWCNT 70 500 - 2010
PEDOT:PSS/Bi:Tes 60 130 0.1 2010
PEDOT:PSS/Te 163 70.9 0.1 2013
PEDOT:PSS/Au NPs 26.5 51.2 ~0.1 2014
PEDOT:PSS/Au nanorods 12 30 - 2014
PEDOT:PSS/Ge ~50 165 0.1 2014
Nanomaterial
Wide variety of CHOOSING
materials! CRITERIA
Synthesis
Method

0. Wei, M. Mukaida, K. Kirihara, Y. Naitoh, and T. EMRS 2016 4
Ishida, Materials (Basel). 8, 732 (2015). Lille
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Polymer Nanoparticle Polymer

Introduction

Crystalline
domains
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Energy Filtering Effect
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Energy Filtering Effect

Introduction

CHOOSING CRITERIA

= |ntimate contacts between CP

and NPs ®» Chemical interaction

between CP and NPs

= Similar work functions of the CP

and the NPs :
: ) : ®» Choice of CP and NP
= Interfacial barrier height below .
material
100 meV
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Mn,O,
p-type material

work function: 4,4 eV

o

~

J

to Dr. Simone Battiston
ENI-CNR, Padova

Daniela Galliani
University of Milano-Bicocca

» . -, ® o = 5 r ul'.‘l v
EHT = 5.00 kV Signal A = InLens ‘
Sample ID = PD2
WD = 4.8 mm Mag = 200.00 K X IENI

Starting salt  Size control agent

Reagent

T (°C) Size SEM determined (nm)

S. Lei, K. Tang, Z. Fang, and H. Zheng, Cryst. Growth

Des. 6, 1757 (2006)
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Nanoparticle
Functionalization

Experimental
Work

Glutaryl-EDOT ¢ Homogeneous dispersion
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Results

PEDOT:Tos
HF1
HF2
HF3
HF4

0 = ep(o + pye”VFI/No)

[NP]: NP density
o: electrical conductivity
o: Seebeck coefficient

Thermoelectric

Daniela Ga

Characterization

[NP] Ory
(cm3) (21cm?)
(o) 2429
1.510" 24019
3.010" 147+6
2.2107 98+4
3.010" 89+3

0 = epu

€: electronic charge

(1.6x10™ C)
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p: charge carrier density (holes) [cm™=3]
L: charge carrier mobility [cm?/(V-s)]
Ko Ky Ng: constants

1x10® 2x10™ 3x10™  4x10®

NP concentration (cm™)

5x10"°
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Humidity Effect

Beneficial effect on c:
Counterion solvatation
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H. Wang et al., Adv. Energy Mater. 5,1 (2015). Lille



Results
[NP]
(cm3)
PEDOT:Tos (o]

HF1 1.510"
HF2 3.010%
HF3 2.210%
HF4 3.010%

Humidity Effect
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[NP]: NP density

o: electrical conductivity
e: electronic charge
(1.6x10"° C)

X,,: water molar fraction
B: dimensionless function

(B>0)

o —oy, = B(INP])X, (GO +Gle_[NP]/N° )
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|‘ . Humidity Effect
Results Understanding parameters

o —0oy, = BS(RH;6,, XO)(G0 +O'16_[NP]/N°)

22(5) ZIO' I |1 Parameter p (variation of p due
200 1 tox,) exponential decay vs [NP]
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XK Conclusions and Further
Conclusion Developments

Results obtained:

* A novel protocol to obtain hybrid material CP/INPs has been
developed

* Understanding of morphology related aspects of the

developed system
Electrical
Id properties

Morphology l
EMRS 2016 19
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Conclusions and Further
Eaihe) Developments

Further Developments:

* Development of a strategy to avoid nanomaterial detrimental
effect on morphology

1. Implement polymerization and post-polymerization treatments to
favor the rearrangements of NPs (head-to-tail)

2. Using 1D nanomaterial

EMRS 2016 20
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