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Electrophoretic Deposition
Strong absorption
IBr, » g P

of UV and NIR

Precursor: [Ta;Br';,

Synthesized by Prof. Stephane Cordier, Univ. Rennes 1, France

. In+ Counter anion: Br-
f/g. ounter anion: br
&

Cathode (-) [l €l 392 52 o)
e 9 Anode (+)
J —
QH- n=2, 34
reduction Hydrolysis of water oxidation
4H,0 + 4e— 2H, + 40H- 2H,0 — O,+ 4H+ 4e

Key parameters effecting to EPD process

(Solution parameter ) g A

. EPD parameters
1. Concentration . :
2. pH <:> 1. Deposited time

2. Deposited applied voltage

3. Solvent :
4 Zeta potential Y \3' The distance of electrodes y




[Ta;Br';,(H,0)3 ] Film Prepared by EPD process

Selection of the solvent
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Acetone Acetone+H,0

(b) Water Ethanol Acetone

i

Jd Acetone MEK +
+water water
647 - .

4 30 Up m

100 -

ITO glass

80 4

Brown-Ta,@ITO
60

40-

Transmittance (%)

Wavelength (nm)

Green-Ta,@ITO
20+

Brown color: [TagBr';,(H,0)3; ]34 |
Green COIOr [Ta6Bri12(H20)3-6]2+ 400 600 800 1000 1200 1400 1600 1800 2000

Wavelength (nm)

Strong redox activity and UV-NIR absorption properties of
[Ta;Br';,(H,0)3]"* are potential characteristics for electrochromic window.




Stabilization of the [Ta,Br';,(H,0)3; ]°* film by organic binder
[Ta,Br,(H,0);]J@Poly Vinyl Pyrrolidone (PVP) film
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The optimized parameters:

From the journal.
Journal of Materials Chemistry C

® Solvent: acetone + H 20 (~ 1002) New ultra-violet and near-infrared blocking filters M) Check for updates
®  Concentration of [TagBr';,(H,0)% ]**: 0.2-0.5 g/l tantabum metal stotn cluster-based nanocomposite

o Organic binder: poly vinyl pirrolidone (PVP) thin films by electrophoretic deposition

®  Process: EPD + sonication on 17O glass 5
) EPD parameter: 15~30V, 30~90 s

o Optical property: Transparency > 60%, strong absorption IN  Accepted on 20 Sep 2017 and first published on 29 Sep 2017

UV, NIR range, and visible range at 647 nm and 755 nm.
UV and NIR absorber film on window

Octahedral Tantalum clusters are new
promising UV-NIR blocking pigments.

EPD is a useful technique to fabricate
homogeneous film of the Ta, cluster.

Goal

Challenges for applying the film on window

h 7 - Mechanical property?
% - Hydrophobic surface?

- Thermal resistance?
- Oxidation StabllltY? https://phys.org/news/2013-08-ig-smart-windows.html 5
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