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Report:

In the context of developing news phosphors mdsef@ white light emitting display (LED), we did
develop phosphate materials, based on rhomboedhittoakite mineral, using divalent europium ¥as
phosphorous center. This initial formula of whittde is Ca(P(Qy),, containing 6 metallic sites M1-M6 [2].
Three sites M1-M3 are occupied by?Can positions 18b, surrounded by eight oxygen atofosming
distorted polyhedra. The M4 site surrounded by natoms is 50% occupied by Caons. The distorted
octahedral M5 site is fully occupied by Céons. The M6 site is vacant.

Some materials give really interesting and prongisiasults, in term of optical properties and color
rendering index, which are the necessary requestadcteristics for developing phosphors. Thosenads
where composed basically on the whitlockite-likeistiure, with divalent europium substituting pdlyidhe
calcium. In addition, calcium where additionallybstituted by alkaline and rare earths (¥4°'GaM* (M=Li,
Na, K); %2 C&* o Ln** (Ln= La, Gd, Y)).

The goal of the ESRF experiments was to identify, BXAFS at the |y edge (6977ev), the
crystallographic position of europium, in orderdigtermine the substitution process of calcium bypgum,
connect the luminescence characteristics of whitleawvith the position of europium in the structudeive
the luminescence properties, by adjusting the caitipa (Ca,My,Ln;)PO, and the amount of Eu.

After optimizing the packing and the support of ff@vder (pellets encapsulated in kapton sheet), the
first experiment where performed on reference semuOs;, SEGaS:EW?!, and SrS:Eti. The europium in
the SrS compound gives relevant data, in ordedé¢atify the various parameters of trivalent ancatiat
europium.
Experiments were then performed on various sampl€ oEw oi(POy)2, Ca.oEW od(POy)2,
CassEl.1dPQy)2, CaEwiz(PQy)2  Cadkwila(PQ);,  CaEuLa(PQ);,  Ca.oaEln.oK(POs)7,
Ca oE Uy 1K(POs)7, CaEUK(PQy)7, CacEw 1Ko s(POs)7, Car.dEUr.aMgGd(PQ)7,



Some examples of results are reported below
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Xanes and Exafs spectra, Exafs oscillations andlrattucture function of Eu44 edge

Various point were already revealed during theeeixpents. The presence of trivalent europium in
some of our samples was evidenced, even if it wasrevealed by regular x-ray experiments. After
multipling experiments on a sample, the xanes sigaaof trivalent europium clearly increases untter
beam irradiation. We, then, proceed to averageperaxents on a sample. While the optical propewdres
relevant of trivalent europium, and the goal of experiments is to localizz thess cristallogragosition of
divelent europium, the presence of trivalent ewrnphas to be taken into account in the data amalyse



Preliminary results give some indications aboet¢bordinance and the average Eu-O distance in our
samples. By increasing the rate of europium, thedination number clearly increased. Deep anallises
still to be performed. But it already seems difficto perfectly identify the crystallographic pasit of
europium, especially if this cation is located inltiple sites (what is the case of the most intémgs
samples, in an optical point of view). The qualdl the signal is not relevant enough to distinguish
quantitatively the characteristics of two (or marg)stallographic sites.

Those first results will be included, with careéitention paid to the assertion of data, on twarkut
publications in progress. Those publications deahiy with the optical properties. The exafs reswlill be
mentioned as indications. In order to perfectlynitig to crystallographic situation of divalent epium, a
further request of beamtime will be submitted omt temperature.



