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" Y,0;:Eu®*in fluorescent lamps "Y,0,S:Eud*in TVs
o
/

= 254 nm Hg line excites the O>—Eu3*| | = Electron bombardment — e-h pairs.

charge transfer band = ¢’s migrate on Y3*; h’s migrate on
02/S? and recombine radiatively at
Eu3* sites.

0 > Eu” | ; Y,0,S:Eu

charge transfer band
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® High quantum yield

" | ow reflectance at excitation
wavelength

" Low thermal quenching
" Photo-stability

" Thermal stability

® Chemical stability

¥ Saturation resistant

" High luminous efficacy of radiation

" Excitable with blue light

" No unwanted green/yellow absorbance
" Enables high CRI & low CCT

" Non-toxic

® Chemically inert

" Low light scattering




® Shift the M-O CT band edge from UV to " Identify host lattices in which blue
blue. (M=V, Mo, W). excitation is more efficient than CT band

excitation.
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> CT band red-shifts when V-O and Bi-O "4f-4f transitions are

participate in the absorption. forbidden, low
oscillator strength

" AMO, & A,MO, (A=Ca,Sr,Ba; M=Mo,w) | (~10%).
A (] ey e ’ "The spin-forbidd
* (niteo, LY 0o e s i

» CT band edge ~380-430 nm for 6- . "
F,—°D, transition
coordinated Eu3* in molybdates. 0~ =2
> QY is low

can be relaxed.




Eu’*-doped nanophosphors made at SNL

Zircon structure: Pyrochlore: Pyrochlore:
i . (M,RE)Ta,0,:Eu?*
M= K", Rb, Cs* o L B




Synthesis of YVO,,:Eu’" nanoparticles
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React at ~70°C
Sodium vanadate
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powders

Uncoated ‘SiO coated‘ H20

colloids




RECI;-6H,0 in DI H,O

+

Citrate in

treatment
t 220°C

OH-/pH~13.5

Anionic Ta precursor in DI H,

i@

M,[Ta(O,),]* or Mg[TagO,¢]® M= Cs, K, Rb

yrochlores:
RE,M)Ta,0,
RE,M), ,,Ta,0-.,.x=1/3

Orhotantalates:
La,Ta,0, (OH), ==



http://upload.wikimedia.org/wikipedia/commons/a/a3/Sodium_citrate.png
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Yttrium and lutetium tantalate nanophosphors

Pyrochlore structure: AB,O, XRD of K,LuTa,0O;,

Nyman et al., JACS 2009

15.8 nm ‘
(annealed) |

13.2 nm
ok ibenidus

2-theta scale

K.uTa OzEu. 4

» These pyrochlores retain their small size even after annealing at 900°C.




K.LuTazO7
K, 7Taz07
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Gd half-occupies 8-coordinate A-site

Gd/Eu on A-site A-site empty

K sits ~0.8 A from the A-site in two
mmetry-related positions
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sample cooling
in integrating sphere
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850°C

Orthorhombic
Pbca
(La,Eu)TaO,

e

"

1150°C

Monoclinic
P2,/c
(La,Eu)TaO,

excitation
emission
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Mixed
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25% Eu3*
Orthorhombic Pbca &

|
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40% Eu®*  §
Multiphase #&.
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