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Chemical Paths

v Easy process

v Insulant substrate

v Easy to embed nanomaterials
X Low control process

Electrochemical Paths

v’ Good control process
X Conductive substrate
X Low thickness films

Doping

v" No need of conductive
substrate

X Low control process

X Need of properly designed set

up

v’ High control level
v" Standard set up
X Need of conductive substrate
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Nanocomposite Film Making:
CuO Nanolamellae

-

CuO

p-type material

work function: 5,3 eV

~

Y. Li et al. /. Colloid Interface Sci,, 2010, 348, 303—-312.

SEM MAG: 50.02 kx
HY: 20.0 KV
VAC: HiVac
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Nanocomposite Film Making: Samples ’ 1
BICOCCA
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Gold In situ
Evaporation polymerization
|
Kapton ! Nanocomposite
Substrate Gold Pattern Il Film

1) Solution deposition  2) Solution spreading  3) Film drying
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Oxidation Level Tuning
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| Nanocomposite Film Making: Samples

Continuous gold

pattern Discontinuous gold pattern
Not measurable Measurable sample
sample
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Cutting
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Modified
Oxidation Level
Sample
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PEDOT:Tos

CuO NL 0.58 10° g/l
CuO NL 1.18 10° g/l
CuO NL 2.94 10° g/l
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e Preparation of
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nanocomposite
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inary Conclusions and
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v

ECT 2016 Lisbon

Daniela Galliani
University of Milano-Bicocca

/

e Study of charge

\

transport
properties of
novel materials

©3 UNIVERSITA

DEGLI STUDI
|

INVTIN I

o
ICOCCA

Thermoelectric
measurements

n



Daniela Galliani

mr%im CO“C'USiOﬂS Gnd University of Milano-Bicocca
ﬂ h ﬂ \@ | Further Developments

Further Development

©9 UNIVERSITA

.
Polglg:gnﬁlz(:ao"clion Difterent Cud NL trgé?%ﬁsﬁiiel
Electrochemical )
Oxid.ai.:ion Different |
Tunining inOl:aniC/orgqnic . Under;tqnd
Method ilr?tteergoclziogr?s interaction role

12

ECT 2016 Lisbon



DTSN
: L
Thank you for your Rind g Ouestions
attention! R are

i welcolme! 4

Aknowledgments

|54 University of Milano-Bicocca I Mfr E |CMATE-CNR Padova
1P

SEM Characterization:
Thermoelectrics Group: Dr. Simone Battiston

Professor Dario Narducci, Dr. Bruno Lorenzi
Dr. Laura Zulian
Electrochemistry Group:
Professor Riccardo Ruffo

AFM Characterization: Co-Supervisor:

University of Pavia

Dr. Silvia Trabattoni Professor Umberto
Co-Supervisor: Anselmi-Tamburini

Dr. Luca Bertini



Daniela Galliani < DEGLI STUDI

<
EC 2016 = [}
[LisB8O N ] LisE0k University of Milano-Bicocca £ %'
Charge Transport Model VA
5 o)
iii) BICOCCA
Charge Transport model for conducting r ) _
polymers o1 0! 8 :
Stephen Dongmin Kang' and G. Jeffrey Snyder? c O | c :
(Private communication) _g B | -g :
< £ a i s=1 model
3 9 1 = 1 Vs
108 : Al | I '
< o .
i : | N
c 10 S/em
2 -
u o ™
$102} . ;
[=] i -
L
o
3]
i}
9
7] ~
o ™ -
10% 105 104 10-3 102 101 100 101 102 103

Electrical Conductivity (S/cm)

14
ECT 2016 Lisbon



E 1mw

i

M'Iml‘

||_,|| I

CV Comparison

PEDOT:Tos

Current (A)
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NANOCOMPOSITE PEDOT:Tos
ﬂ Inorganic nanolamella chain
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Materials S(nV/K) PF (uW/m K?) LT
PEDOT:PSS/SWCNT 30 25 0.02
PEDOT:PSS/MWCNT 70 500 -

PEDOT:PSS/Bi,Tes 60 130 0.1
PEDOT:PSS/Te 163 70.9 0.1
PEDOT:PSS/Au NPs 26.5 51.2 ~0.1
PEDOT:PSS/Au nanorods 12 30 -
PEDOT:PSS/Ge ~50 165 0.1

| Q. Wei et al. Materials (Basel)., 2015, 8, 732—750.

OXIDATION LEVEL
TUNING

O. Bubnova, et al. Nat Mater., 2011, 10, 429-33. |I
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