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http://sageglass.com/sageglass/ 

http://www.youtube.com/results?search_query=boeing% 

20787%20windows&sm=3 

http://www.youtube.com/watch?v=NGWznDgH2fw 
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Enginnering B,2007 
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NiOx (colored) + yLi+ + e-   Liy NiOx (bleached)  

Good cyclic reversibility  8 s  

High coloration efficiency  40 cm2C-1 

Good durability  100 cycles 
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SCM pellets, 3-6 mm, 99.99 purity 

Evaporation rate: 0.3-0.5 Å/s 
Applied current: 5-30 mA 
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100 nm 200 nm 300 nm 

400 nm 500 nm 
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Nomenclature Optical 

Density (∆OD) 

Color Efficiency 

(cm2C-1) 

100 nm 0.22 31 

200 nm 0.26 33 

300 nm 0.40 35 

400 nm 0.42 54 

500 nm 0.64 55 

Electrolyte : 0.5 M LiClO4-PC 

Applied voltage : ± 2 V 

Active area : 1 cm2 
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Cathodic 
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reduction 

Li+ 
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reaction 

Ni2+/Ni3+ 

oxidation 

Li+ 
extraction 
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Samples 400 e 500 nm  200 cycles 

Samples 300 nm = 130 cycles 

Samples 100 e 200 nm = 100 cycles 

 

 

tcolored 100 nm = 3.2 s 

tcolored 500 nm = 6.3 s 

tbleached 100 nm = 1.0 s 

tbleached 500 nm = 4.4 s 
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Applied voltage = ± 2 V 
∆T630 nm = 77%  
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 Structure and morfology           policrystalline with cubic fase 

                                                            crystallite size: 20 – 40 nm 

 

 Electrochromic behavior 

 

 

 

 

 

 

 

  ITO/WO3/LiClO4-PC/NiO/ITO          ∆T = 77%     

 

 

 

∆T (%) CE (cm2C-1) tcol (s) tblea  (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 

NO ANNEALING 
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 Different electrolytes and flexible substrates 

Bleached State 

Colored State 

36.9% 

PET / ITO / WO3 / Cellulose Solid Electrolyte/NIO/ITO/PET 

Flexible Device - Proof-of-Concept 
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 In-situ XRD – Lithiation of Li ions 
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THANK YOU! 


