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ost of the previously reported Ln-activated nhanosheet-based phosphors consist of Lh ions or Ln-
contfaining complexes Inserted between fransition metal oxide nanosheets. The
ohotoluminescence properties of these internanosheet-site activated phosphors fend to be quite
suscepftible to the amount of coinfercalated species, such as H,O and hydronium ions, which act
as energy-tfranster mediators. In addition, more efficient energy transfer from the host nanosheet
unit fo the photoactivators is expected if the activators are incorporated In infrananosheet sites
rather than in internanosheet sites. Thus, we have prepared new types of hanosheet-based

ohosphors which consist of perovskite-type oxide nanosheets with Eu3* photoactivator doped in
We INfrananosheet site, and their properties have been characterized. /
: : : . e Morphology and Single-
Nanosheet Phosphor Preparation by Soft Chemical Topotactic Exfoliation ﬂys’ralline Nafure of Nanosheet
(ex. Lagy ¢gEUq 05sNb, O, nanosheet) Pho sph ors
. - [ [ eX. Lag ooEV, 0:Nb,O, nanosheet
New Nanosheet Phosphor Preparation Powd%ru)l(k 34 g'frf;grcs“o" of (€. Leho.50EU00sND,O; )
<> NbO, ela/Eu (photoactivator site) - K - H In-plane X-ray Diffraction
\’ K 0sHo.00L80 9oE U sND,O-, heated at 1000 °C —
O Ln,; NbO, x LoNbO, (Ln=LaorEu) ’g ° ~ . O \Q Q
O = N -
0 o x yo A § ‘ - o " | J (‘
E Ko.08Ho 92120 9gE U 0sND,O,, dried at 200 °C 2 - S§ - L//J ‘ " " "
g a=0.38842(9)nm b=a c=1.0438(3)nm é S = ' ' ' IO 39 nm
o — — @Y
| VY o = | B A J\ A.u\ L__J\,\_ 0.10 0.20 0.30 0.40
- 4 4 4 4 VavVavVavaV 4 = K 0sHo.00L80 9oE U sND,0,°0.25H, O dried at room T o
Pe e < N g d 4 ] Z 4=0.3885(9)nm b=a c=1.2194(3)nm TEM Observation
I(l-C'o 90EV0.05NDP2O; K;xHxLAg 90EUg 05Nb,O; Lag 90EV( 05Nb,O; - *-"-M—”‘ A | . _
Using K,CO,, La,O5, K of the bulk precursor  nanosheet KLay o,Ety ,sNb,O, 010 110
Fu,O,; and Nb,O; was ion exchanged The protonated bulk a=0.3504(1)nm 5=2.1490(6)nm ¢=0.3877(1 )um |
as staring materials, with H in order to precursor has been " h . . 100
this bulk precursor  activate the bulk reacted with TBAOH - . | — " 2,
was prepared by precursor for the fo exfoliate it info 10 20 30 50 L |
solid state reaction. following soft nanosheets. 2 theta (degree) - il :
chemical exfoliation Flemental compositions were analyzed by nanosheet size in-sheet lattice
reaction. TGA and ICP-AES. 0.1~1 pm tefragonal @ = 0.4 nm
AFM Observaﬁon
. . - 22 !WWNWW"’ 1.06nm
Photoluminescence Properties of Layered m v "!'-'-’-I
Oxides Before and After Exfoliation Photoluminescence of Different nanosheet thickness.
Nanosheet Phosphors Observed by AFM: 2.01(1) nm_
Bulk Precursors K;_ H,La, ¢oEU, osNb,O- (5.2 X104 M suspensions) sfimation from crysialographic dafe: f.oenm
- . POSSIDIE AASOrption of oXxonium an T lons, adn
« R — Eu, 5 Ta,0 EX monitored @ 619nm & EM excited @ 269nm other uncertain factors
i ”’i hTN — Laz'.§§Eu0.057Nb207 EX monitored @ 620nm & EM excited (@ 335nm

°D

excitation monitored
at 612 nm

Intensity (arb. unit)

Film Fabrication

o~

= Q S - — (K, sEu,5)Ta;0,, EX monitored @ 617nm & EM excited @ 317nm .
1 emission excited Practical As pecfs
T 23 e at 466 nm
LY L g | icati

_/N\} fﬂ 2% fo - N B (ex. ao.9oEuo.05Nb207 nanosheet)
300 3&0 4§0 500 550 6;0 700 _; emission ‘ . .
Wavelength (nm) g | \\@ =20 0w A monolayer film can easily be
L 2. N = S | fabricated by Langmuir-Blodgett
exfoliafion g SRS
E 2 s oY method.
excitation
LA, 9gEVg 0sND,O, Nanosheets N .
: — . & Nanosheet Phosphor Paint
_ excitation monitored at 616 nm l\T 1 U (ex. (K‘|.5EU0.5)TC|3O‘|O nanSheef)
emission excited L’,, Nanosheet suspension concentrated by high-
- at 353 nm

250 3(I)O 3%0 400 4%0 500 550 6(I)O 6%0 7(I)0 750 . . .
Wavelength (nm) . enough that it can be painted on a material

speed (~20000 rpm) centriftugation is visSCoOuUs

Intensity (arb. unit)

Wavelength (nm) under room light  under UV irradiafi

IN a darkroom
/ Conclusion

E The novel infrananosheet site acfivated phosphors LagogEUy 0sNO,O5, EUy 510,05, and (K, :Eu,)Ta;0,, have been
orepared, and their photoluminescence properties have been characterized.

E These nanosheets exhibit photoluminescence emission from the °D, to /F, manifold transitions of Eu3* by either direct
excitation of Eu3* or host excitation.

B These infrananosheet site activated phosphors exhibit effective energy transfer from the nanosheet hosts to Eus* on the
confrary to the direct excitation dominated photoluminescence emission of their bulk precursors.
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