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INTRODUCTION

ELECTROCHROMISM
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INTRODUCTION — HOW DOES AN EC DEVICE WORKS?

Fc t 4th Jornadas of CENIMAT/I3N — 23 June 2014



INTRODUCTION — APPLICATIONS

http://lwww.youtube.com/watch?v=NGWznDgH2fw
Avendano et al, Materials Science and
Enginnering B,2007

http://www.youtube.com/results?search_query=boeing%
20787%20windows&sm=3

http: //sageglass com/sageglass/
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INTRODUCTION — NICKEL OXIDE (NIO)

Good cyclic reversibility = 8 s nickel (II) oxide

High coloration efficiency = 40 cm?C!

\J

Good durability > 100 cycles T

NiO, (colored) + yLi* + e < Li, NiO, (bleached)
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EXPERIMENTAL DETAILS

SCM pellets, 3-6 mm, 99.99 purity

Evaporation rate: 0.3-0.5 A/s
Applied current: 5-30 mA

it
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RESULTS AND DISCUSSION - XRD
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RESULTS AND DISCUSSION - SEM
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RESULTS AND DISCUSSION — QPTICAL PROPERTIES
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Electrolyte : 0.5 M LICIO,-PC

Applied voltage : £ 2 V

Active area : 1 cm?

~

J

Nomenclature Optical Color Efficiency
Density (AOD) (cm2CY)

100 nm
200 nm
300 nm
400 nm
500 nm

0.22
0.26
0.40
0.42
0.64

31
33
35
54
S5
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RESULTS AND DISCUSSION - CVS
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RESULTS AND DISCUSSION — REVERSIBILITY AND RESPONSE TIMES
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RESULTS AND DISCUSSION - PROTOTYPE
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CONCLUSIONS AND FUTURE PERSPECTIVES

O Structure and morfology === policrystalline with cubic fase
— NO ANNEALING
w=) crystallite size: 20 — 40 nm

1 Electrochromic behavior

AT (%) CE (cm?C1) t.o (S) thiea (S) Reversibility

100 nm 29 31 3.2 1.0 100
200 nm 38 33 3.9 1.7 100
300 nm 51 35 4.8 2.9 130
400 nm 53 54 5.7 3.8 > 200
500 nm 66 55 6.3 4.4 > 200

O ITO/WO,/LiClO,-PC/NiO/ITO == AT = 77%
I
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CONCLUSION AND FUTURE PERSPECTIVES

(J Different electrolytes and flexible substrates
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CONCLUSION AND FUTURE PERSPECTIVES

[ In-situ XRD — Lithiation of Li ions
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CONCLUSION AND FUTURE PERSPECTIVES

ELECTROCHROMIC DEVICE INCLUDING A Li"-BASED HYBRID ELECTROLYTE
DOPED WITH AN IONIC LIQUID

S
ﬁl Maria C. Gongalves', Mariana F. ernﬂudes'r, Sonia Pereira 2, Elvira Fortunato’,
g Rosa Rego' and Verénica de Zea Bermudez'
! Departamento de Quimica e CO-VR, Universidade de Trds-os-Montes e Alto Douro,
5000-801 Vila Real, Portugal
\ ! Cenimat, CENIMAT/I3N, Departamento de Ciéncia dos Materiais, Faculdade de Ciéncias e
Tecnologia, FCT, Universidade Nova de Lishoa, 2829-516 Caparica, Portugal

E-mail: cristina(@utad.pt
l Amorphous di-urethane cross-linked poly(oxyethylene) (POE)/siloxane hybrid materials,

designated as di-urethanesils (represented as d-Ut(600), where 600 indicates the average molecular
weight of the polymer segment) doped with lithium triflate (LiCF;50;) with compositions % >n =
1 (where n is the molar ratio of (OCH;CH:) repeat units per Li") were reported by our group [1].
The host hybrid matrix d-Ut(600) incorporates POE chains with approximately 13 (OCH:CH:)
repeat units. The sample with n = | (denoted as d-Ut(600),LiCF;50:) exhibits the highest
conductivity of the system at room temperature (approximately 7.4x10” Sem™) and displays
excellent redox stability.
In the present work we have doped d-Ut(600),LiCF;50; with a commercial 1onic liquid.
; 1 rototype  electrochromic  device (ECD) with the
olass/ITO/WOs/electrolyte/Ni1O/ITO/glass |configuration [2]. The average optical transmittance,
color contrast, optical density and device response time associated with the coloring/bleaching
process have been determined. The time stability of the ECD has been tested by
chronoamperometry measurements. The bleaching/coloration kinetics have been quantified and the
coloring efficiency has been calculated.
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