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In this research stage, activities were directedolbtaining thin composite films with
emission in the three fundamental colors (R,GfBg RGB intense emission of the prepared
composites and their ability to be processed in drithicker films according with the application
requirements may be usable in AMLCD displays. Thengosites could replace the usual RGB
filters in a configuration which uses UV-LED’s iestd of white LED’s for backlighting. A possible
approach is presented kgure 1.a.while in Figure 1.b. is presented an experimental study of
alternating in line, spray coated RGB compositgmdited on a transparent PMMA substrate.
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Figure 1. (a) A possible approach for implementation in AMLCD) Experimental study

of spray coated RGB composites under UV-A excitatio

The emissive properties of the prepared composies relying essentially on the
photoluminescence of the embedded complexes. Theacteristic narrow band emission of the
[Eu(L)3(H20)s] and Tb(L}(H20);] complexes is based on a classic metal centered
photoluminescence mechanism where the efficiensitization provided by the surrounding
ligands triggers radiative transitions withirf 4rbitals of the central cation. In case of the
[Y(L) 3(H20)3] complex the intense, wider band blue emissiagoigerned by a different mechanism
which involves the influence of the heavy atom wityi over the excited states of the ligands.
Through embedding in the PVA and PVP matrices|uhenescent properties of the complexes are
favorable affected in terms of emission efficieaey spectral purity. As mentioned above, the new
environment provided by the polymer matrices argititeractions occurrence between functional



groups, could play the main roles in the obsernrdthacements of the photoluminescent properties.
In Figure 2.a are presented the excitation/emission spectraefptepared PVA-[Eu(ljH20)s]

and PVP-[Eu(Ly(H20);] composites while for comparison, the excitatiom&sion spectra of the
free complex, is also included. In all cases, tfamditions responsible for the recorded emission
peaks are as follows: th®y—'F; for the 589-591 nm peak¥o—'F, for the 613-616 nm peaks;
the low intensity peaks located at 640 and 65®Msdnly in the PVA composite and free complex
spectra are due to th#Dy—'F; transition; °Dy—'F, transition is responsible for the barely
observable 576-578 nm peaks. Tig— 'F; parity-allowed magnetic dipole transition respofesi
for the peak centered around 590 nm is practieaiffected by the surroundings symmetry while
the most intense 615 nm centered peaks due to’Ehe>'F, electrical-dipole allowed
hypersensitive transition is known to be highlyeated by surrounding symmetry degree. The ratio
between the emission intensities of these two pémlkan asymmetry parameter for the*Eu
surroundings, higher values indicating lower synmgnebnfigurations. As could be noted, through
embedding in the PVA matrix the intensity ratiovween the 615 and 591 nm peaks is almost 2
while for the case of the free complex the intéesibf these two peaks being practically equal. In
case of the PVP composite the ratio between thea6ti390 nm peaks is ~ 3.2 indicating an even
more disordered configuration of the ®Ewsurroundings. From the practical perspective,riost
favorable situation is achieved in case of the PE#L)3(H.O)s] composite where the dominant
613 nm peak provide a photoluminescent emissioil Wigher level of chromatic purity, thus
allowing a “deeper” red (Figure 3.b) in the targkégplications.
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Figure 2. a.Excitation/emission spectra recorded for the [B(fH20)],
PVA-[Eu(L)3(H20)3] PVP-[Eu(L)(H20)3], b. CIE 1931 chromaticity parameters
Figure 3.a presents the excitation/emission spectra of tlepamed PVA-[Tb(L3(H20)3]
and PVP-[Tb(L}(H-0)s] composites and also for the free complex. Asadnd noted, in their case
the emission spectra are similar in all cases,rélcerded peaks being the result of the following

radiative transitions’Ds,—'Fs is responsible for the most intense peak locateB48-544 nm,



°D4—'Fg for the medium intensity peak located at 487-488while the®D,—'F; and°Ds—'F3

transitions are responsible for the 582-583 nm&ir83620 nm lower intensity peaks.
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Figure 4.a.Excitation/emission spectra recorded for the [)§({HO)s3],
PVA-[Tb(L)3(H20)3], PVP-[Tb(L)s(H20)s], b. CIE 1931 chromaticity parameters
In case of the PVA-[Y(L)H20);3] and PVP-[Y(L}(H.0)s] composites Kigure 5) several
interesting modifications were observed in thegoreled spectra (Figure 4.a) when compared with

the free complex. The intense, wider band emispeaks arising from the intraligand radiative

transitions are displaced to lower wavelengthsnffdB2 to 472-474 nm) allowing a “deeper” blue

emission Figure 5.b) which is also favorable for the targeted appi@ma. The most important

modification appears in the excitation spectra whem important shift of the excitation peak was

recorded. This is very important from the applicas perspective since the excitation peaks of the

RGB emissive composites are situated in a narrdw3®0D nm range, therefore being possible to be

efficiently excited by just one type of source, fot. 375, 380 nm UV-LED’s. The situation is

especially available in case of the prepared PViRposites where the additional advantages of

higher absolute PLQY and spectral purity makingrtheetter suited for the targeted applications.
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Figure 5. a.Excitation/emission spectra recorded for the [¥(H)O)3],
PVA-[Y(L) 3(H20)s], PVP-[Y(L)3(H20)3], b. CIE 1931 chromaticity parameters



The absolute PLQY values recorded at several ginitavavelengths are presented in Table
1. The highest values are achieved by the PVA +)El.0);] and PVP —[Tb(Lj(H.O)s] and the
overall results are better in case of all PVP casiips.

Table 1.recorded absolute PLQY values for the preparedpogites

Py Absolute PLQY (%)
excitation | PVA— PVA - PVA - PVP - PVP - PVP -

(nm) [To(L) 5(H20)al | [Eu(L)s(H20)s] | [Y(L)a(H20)] | [Th(L)3(H0)g] | [Eu(L)s(H20)s] | [Y(L) s(H20)]
350 54,81 36,90 47.16
360 61,96 41,04 43.50 53.55 44.61 38.79
370 67.54 51,22 38.53 61.11 49.10 47.03
380 - 53.17 33.28 69.21 53,81 52.41
390 - 58.49 - - 59,09

The recorded AFM images highlighted the presencsubimicronic structures relatively
uniform dispersed in the polymer matrices sugggdtire presence of the clustered complexes. In
Figure 7 are presented the AFM images recordeth®oprepared PVA-[Eu(ljH20)s] composite
and PVP-[Tb(L)}(H.O);3] respectively. These AFM images are also typical the rest of the
prepared composites, no notable differences besgle in their cases.
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Figure 7. AFM images recorded for tha)(PVA —[Eu(L)(H20)s],
(b) PVP —[Tb(L}(H20)3] composites
In case of the PVP composites the dimensions ofltietered complexes are slightly lower with an

average diameter in 100-200 nm range while in chtbe PVA composites the average diameter
being in 300-500 nm range. These particularitiesadso visually detected by a more homogenous,
transparent and glossier aspect of the PVP congsosit



