1 English translation of the internationa
application PCT/FR2005/001711 as filed 2 Integra
recycling method for cathodic tubes Background of the
Invention 5 The invention refates to a nethod for
integral recycling of cathode ray tubes. State of the
art 10 Electrical and el ectronic equi pnent production
is a greatly expanding field in the Wstern worl d.
Technol ogi cal innovation and market expansion are
continui ng to speeBnglishiranglationfahenent process of
product Eﬁvéﬂ&\a éds IRddtiSh POUTPFRI0E5/00071 Pagctied 3
years. in 20 the production of end-of-life
electrlcal and electronic waste in France was
evaluated at 1.5 mllion tonnes, half of which being
househol d waste. Since then, a progression of 3 to 5%
per year of this figure has been observed. European
deposits of these waste products are 20 estinmated at
400, 000 T/year, 90% of which still end up in
landfills. This is why new directives stringently
regul ate this type of waste, the |atest to date being
directive 2002/ 96/ CE of 27th January 2003. These new
rul es for managenent of such products inmpose m ni mum
25 recycling rates. Cathode ray tubes do however
represent a relatively large proportion of

end-of -life electrical appliances and el ectronic

equi pnent .
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Therefore, to achieve the required global recycling
rate, it is inperative to achieve high recycling
rates for cathode ray tubes. 30 A col our cathode ray
tube conprises a faceplate gtass containi ng anong
ot hers barium and strontium oxi des, and a cone gl ass
containing a large 3 quantity of |ead oxide. These
two parts are joined to one another by a seal and are
coated with layers called "functional |ayers" fornmed
ntegrabliecyclitgsmethad foeecathodicdubesi t e and iron.
Metal parts in the formof plates are placed inside
the tubes before the latter are closed. In particul ar
the | ayer deposited 5 on the inside surface of the
faceplates is conposed of Zinc, Cadmum Yttrium and
BHckyrolhasiahedhoehtiohum nescent materials. Al these
conmpounds tend to give the cathode ray tube as a whole
a toxic nature, which is why various solutions have
en_proposeqd for treatne of these at hode, r
T iRcaleRE ekt an e MakibEder Mieard Fyclite 4 FEtod gpy twoes.
tube recycling nethod by crushing, then treatnent
with fluoroboric acid foll owed by sel ective
separation of the various conponents. This nethod
presents several drawbacks, in particular on account
Statg of the art t he gl asses, dissolution of 15 netal
parts and the use of fluoroboric acid. In particular,
this acid has shown its limts in waste treatnment in
IFadttieall aid elcteslt é&qlhiﬁtrlynt produion it @ gesdtgreRpanding field in
i ndustrialization of the processes (in particular in
ifae Wéesterrewguddi ng) . The gl asses obtai ned by mixing
the faceplate (bari um based) and the cone (I ead-
based) are difficult to recycle as-is.

Technological innovation and market expansion are continuing to speed up
the replacement process of products having a lifetime which does not exceed
3 years. Thus, in 2000, the production of end-of-life electrical and electronic
waste in France was evaluated at 1.5 million tonnes, half of which being
household waste. Since then, a progression of 3 to 5% per year of this figure
has been observed. European deposits of these waste products are
estimated at 400,000 T/year, 90% of which still end up in landfills. This is why
new directives stringently regulate this type of waste, the latest to date being
directive 2002/96/CE of 27th January 2003.

These new rules for management of such products impose minimum
recycling rates. Cathode ray tubes do however represent a relatively large
proportion of end-of-life electrical appliances and electronic equipment.
Therefore, to achieve the required global recycling rate, it is imperative to
achieve high recycling rates for cathode ray tubes.

A colour cathode ray tube comprises a faceplate glass containing among

others barium and strontium oxides, and a cone glass containing a large
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20 I't has therefore proved indi spensable to proceed

Wi th opening of the tubes and to separate the tubes.
The first nethod used is the dianond slitting wheel.
Thi s techni que ensures good pening, but is
acconpani ed by |large em ssions of glass particles and
requi res manual operations. 25 It is to overcone this
drawback that Patent DE4234706 describes a nethod for
openi ng and separating the two conponents by neans of

quastityi afdeat roxide. Wh&&swcapattscmeqemedniwom& amettierrtn;ea seal
if notches are made over the wh peri nmeter

ald rase scoaigd Mbday%mop&lled ?flénréloatﬁl lﬁuﬁb‘-ﬁ‘ forned tti;’p@%‘-?ﬁ oxides,

ER Saryih S8rHRF A B MelicRanE i Iné #ioR o Bifies bV placed
rﬂkﬁjé‘méﬁ%sr@fﬁr@ﬂ@la&&ﬂ are élosh@f Rop&iticutanehe layer deposited

um nophore | ayer conposed of el ectrol um nescent

pat te aside |$Jréacepoé§be|tfacep’am i ycoangogsey of oZincréasnium,
SRGhi, 0 2B FwOPBTDaSREr HSGHAAMIGREN | heBrEes &l these
%&ygﬁlhﬂﬁ t%ﬂdol‘ét B% {rr chifoae W"ﬁﬁesggaé wlﬂﬂeYéfttmEl&erihture

I'n general manner, “methods using oxal ate
fdiicts epavhyt varowy sokitions araviesbéerv gropessd foroieathentzof these
very long tine, as they have already been proposed
sathosle ray tubes.ear |y 1900's and have been extensively
i npl enented (C. Janmes, J. Am Chem Soc. vol. 30, p. 979,
1908). They are efficient for m xtures of |anthanum

tlJﬁ)rH’aIant Y8568 dascrias @mcatmdef (ay tpb@cmemgarreethod by
gru oveag%t,zﬁges'tr\(/@wv WiRg 1 REShdrt tH8d" WSWED By Slective

separation of the various components. This method presents several
drawbacks, in particular on account of mixing of the glasses, dissolution of
metal parts and the use of fluoroboric acid. In particular, this acid has shown
its limits in waste treatment in particular through all the attempts to perform
industrialization of the processes (in particular in battery recycling). The
glasses obtained by mixing the faceplate (barium-based) and the cone (lead-

based) are difficult to recycle as-is.

It has therefore proved indispensable to proceed with opening of the tubes
and to separate the tubes. The first method used is the diamond slitting
wheel. This technique ensures good opening, but is accompanied by large

emissions of glass particles and requires manual operations.

It is to overcome this drawback that Patent DE4234706 describes a method
for opening and separating the two components by means of a heating wire.

This separation can only be performed if notches are made over the whole
perimeter of the cathode ray tube, and the rate at which this type of operation
can be performed limits the productivity and requires very precise placing of

the wire after the notches have been made.
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46(437) year 1947 and ES Pil ki ngton 46(387) year 1947)

and J. AppL Chem i5 [E S Pilkington 2(265) year 1952

and 4(568) year 1954]. The presence of zinc, cadnm um

and yttriumon the other hang singularly conplicates

operations. In addition, the precipitate, which is

very fine, gives rise to inpurities (in particular

the etching acid anions). Finally, formation of

oxal ate conplexes with the other products results in

over-consunption of oxalate. 20 It is for this reason

that various different nmethods have been proposed. W |

hareower, dheyuminapharatlays sempesed b sleriraldainessent materials

process for recyclin these pa [S Vi fl |

.8 BEbea remBton pVtue PRVSiCaITBRAGS B e hadd?h YhthihGd are
b A : f fluoroboric acid, the

%%gt_{gggbﬁg\@%g{?gﬁgggﬁ% cinated to obtain

Nz pperdtionabirdistrial wrocésd pealdding ambutietolor shesgopowders has

Patent DE19918793 descri bes a process for recycling

asast besngstadlishedet ching with nitric acid fol I owed by

carbonate precipitation and then calcination to

obt ai n oxi des. There again, the drawbacks are mainly

& lgeherhl trhankey, ftdtAods aking dxaiglerfopseparation dt@are 8arths have
(bject of the Invention The object of the invention is

theeprinavaefal avenolongdime.nae ey hae alrpady been Rrapeerftsince
6, b 60AEL R RS el e plindfielS s,
SEAvsonivod eicBOC Y| ) T el o s o
¢ensthbeam, thorium, yttrium and cerium. The full processes are moreover
extensively described in the reviews Journal of Soc.Chem.Eng, (R.W Urie,
46(437) year 1947 and E.S Pilkington 46(387) year 1947) and J. Appl. Chem.
[E.S Pilkington 2(265) year 1952 and 4(568) year 1954]. The presence of

zinc, cadmium and yttrium on the other hand singularly complicates

~operations. In addition, the precipitate, which is very fine, gives rise fo

impurities (in particular the etching acid anions). Finally, formation of oxalate

complexes with the other products results in over-consumption of oxalate.

It is for this reason that various different methods have been proposed. We
have already seen that US Patent 4858833 describes a process for recycling
these powders via a fluoroboric method followed by precipitation of oxalates.
In addition to the drawbacks of fluoroboric acid, the oxalates have to be
calcinated to obtain recyclable oxides, which leads to emission of CO,.

Patent DE19918793 describes a process for recycling these powders by
etching with nitric acid followed by carbonate precipitation and then
calcination to obtain oxides. There again, the drawbacks are mainly related to

emissions of nitrogen oxide and CO,.



10

15

20

25

30

the gl asses conposi ng sai d cathode ray tubes and the
| um nophores 10 deposited on the internal surface of
screens to be recycled by associating the follow ng
steps: - opening said cathode ray tubes by neans of a
| aser source - dry cleaning by neans of surface
treatnment agents - and recycling of the |um nophores
by aci d-base neans in the presence of 15 fluori des.
Brief description of the drawings 20 O her advant ages

qm]eépafm@mw;ﬂiomecorre nore clearly apparent from
the follow ng description of particular enbodi nents
of the invention given for non-restrictive exanple

e B e B B0k B PP B i o
LAfmdMR fay 58S cAbbIMFtHeae Hiffdreat BRiMASALks28 LRCGRrEbme.

to the ||’V1vent| on. Figures 2 and 3 respectively
represent observation with an el ectron mcroscope and

X-ray diffraction analysis of. a cone glass dry treated
hpcardieg ke Gvagen. this eliests chievedingiipanpended ciaims.
represents an observation with an el ectron m croscope

of a 30 faceplate glass dry treated by a cl eaning

Wétpérﬂcﬁﬁﬂy,dthﬁ abject & adhigued by Shafactahattheeriethad gnables
represent observation with a scanning el ectron .
the rglasegs conaposingy saids mﬂtqd%ﬁaﬁnwgqﬁssi angr thecluminophores

LeBBH BT e AT AR pEEEANS BBl Bttt e
ké{mvﬂﬁﬁwl@s:r ecycling step.

- opening said cathode ray tubes by means of a laser source

- dry cleaning by means of surface treatment agents

_  and recycling of the luminophores by acid-base means in the presence of

fiuorides.

Brief description of the drawings

Other advantages and features will become more clearly apparent from the
following description of particular embodiments of the invention given for
non-restrictive example purposes only and represented in the accompanying
drawings, in which:

Figure 1 schematically represents the main steps of the recycling method
according to the invention.

Figures 2 and 3 respectively represent observation with an electron
microscope and X-ray diffraction analysis of a cone glass dry treated by a
cleaning agent in solid state.

Figure 4 represents an observation with an electron microscope of a

faceplate glass dry treated by a cleaning agent in solid state.
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5 Figures 7 and 8 respectively represent observation

W th a scanning el ectron mcroscope and X-ray
diffraction analysis of first particles extracted from
the fine fraction (less tha 500 m crons) obtained
when a screening operation is performed during the

| um nophore recycling step. Figures 9 and 10
respectively represent observation with a scanning
electron 10 m croscope and X-ray diffraction anal ysis

FigLres 3ghd & lsphetvely repreisedt bbsenvatitve withne scaaningoelectron
(I'ess than 500 m crons) obtained when a screeni

. ] ~eeni ng
opeioscope and Yoy eiffrestieruranalysis of| the faptien darger than 500

aiFcEsctabieghoy sneans ok SGESpTig. BBkfatioh Rt bfifi the
mﬁ‘”b?ﬂ?’g)%@“ﬁ S¢ cling step. 15 Description of

parti t'sAsiIIustratedin_figure 1, the
Figures 7 and isntespeatively copleisegt observationavithg scaoningelectron

08 8, Bl R SEAB) s eI b0 e
AR (s 155 SUEen e SoBInar g sk spsfain s

PafofrAbl egingabie lurbRdpabER: mpYolg Blepreans of a | aser
source, such as a ¢ | aser with a power, conprised
Figwes 9 awbidreapeciveluiapresentahsesraiion withgrscasging electron

bet ween 10 nd 1lpm .. Afir : j
BHEhRRgPR AR oy LTERIOR cebisis br, 3PEA Bl n bRiriged from
"tt?&ﬁﬁé ﬁ%@ﬂoh ikt Fha 506 icrdsy dbtaifed WHerOS ebreening beeration
not ches have the 7

is performed during the luminophore recycling step.

Figure 11 schematically represents the different steps of a chemical process

implemented in the luminophore recycling step.

Description of particular embodiments

As illustrated in figure 1, the method for integral recycling of cathode ray
tubes according to the invention consists in associating an opening operation
of the cathode ray tubes, a surface treatment for the glasses and a recycling

process of luminophores.

| - Opening the cathode ray tubes

The cathode ray tubes are opened by means of a laser source, such as a
CO, laser with a power comprised between 300mW and 3kW and a

wavelength comprised between 10pym and 11um.

A first advantage of this opening method lies in the fact that opening does not

require an initial notch. This is advantageous as the notches have the
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consequence of considerably reducing the opening tine.

A second advantage stens fromthe fact that the power

of the laser is sufficienttto destroy the sea

conpl etely, which provides g direct opening at the
junction between the faceplate and the cone, whereas
openi ng by saw or by heating 5 wire | eaves about a
centineter of the faceplate glass joined to the body

of the cone. Once the cathode ray tubes have been
eBRsesliericer ¢f aepdiderhislyi zediicingofthd hepegings stimsel tAi second
inportant that all the coating products situated on_ .
ateantager stams froms thhe faet tratithe powerpphtike daserols syfdcient to

internal and external surfaces.of th Q . . .
oBBEPY e BRI FamBlRtely, WG PrRidts b ftest SRR At the,junction
' r ' b Che Meat
bEFySL R BiceRlap RS fork MicteRs PRIy s oFbFMeating
Witesleavngs abeut 4 Seriimetardd dhe Yideplate ghasssjoineidlo, the body of the
protection of the environnment and to avoid elimnating
LaRge quantities of waste water, washing with water is

di scarded. 11 - d ass surface cleaning 20 The surface
oxi des are thus renoved by dry treatnent by neans of a

DHdeke cdthedd raytubesdiive(iséeraopagedidona)good waibrizhtion of the
state. The agents used are preferably chosen from

glassesshis jmpodaninihiat e thenceatingnarasiicts siiuategean the internal
shitge fafr s aopdatg, A et ntBhel e PRl slficys, o the
e e B ey o T fgures 2 and 5 and in

figure 4 (images after treatnent). These three

gz{y E@&%ﬂé@%ﬁa eIr Srfo(taéc?t%nyofctlﬂgs\ﬁgrkfs?e{tiotnhc?peel%fc'oers oarnd to achieve an
efficient surface treatment, techniques such as direct dry brushing are
discarded. With a concern for protection of the environment and to avoid

eliminating large quantities of waste water, washing with water is discarded.

Ii - Glass surface cleaning

The surface oxides are thus removed by dry treatment by means of a surface
treatment agent (cleaning agent) in solid state. The agents used are
preferably chosen from steel shot, sodium bicarbonate and caicite. These
three products have in fact given satisfactory results in so far as the layers
are totally eliminated, in particular on the layers where they are very
adherent, as illustrated in figures 2 and 3 and in figure 4 (images after

treatment).

These three products are preferably chosen for the ease of subsequent
treatment of the mixed fractions comprising the surface treatment agent and
the products resulting from the surface treatment.
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30 treatnment of the m xed fractions conprising the
surface treatnent agent and the products resulting
fromthe surface treatnent. 8 Wen steel shot is used
for treating the faceplate @&d the cone, the products
obtai ned are treated by magnetic separation to
separately obtain the |um nophores or other oxides on
the one hand and the steel shot on the other 5 hand.
When sodi um bi carbonate or calcite is used for
treating the faceplate, these products are el i m nat ed
during treatnent of the | um nophores. 10 |1

Whem aﬁﬁeb shet isdispsl fon feating |ﬂﬂﬁrﬂ‘aﬁﬁnlﬂ¥9é§"dpmo‘é%e dhe PTOdUCtS

SoThEL b SRSy oAl S qpin e

Fﬁﬁﬁbbﬁﬁfes% otﬂbHHhHéél ntheInetighdah@yes s@del shot on the other
um

nophores powders. A very large ngjority is of the
handers are able to be separated by screening at 500
m crons. The fraction |arger than 500 mcrons is
mai nl y conposed of alumniumfoil as shown by figures

@VI‘&P%B&@?BE&%@I{;@H&I&?g,aﬂéléd‘ﬂ)re&@éihfgoihe faceglate these

m croscop fraction analysi s)
predudcteard elalniated daringitrelagmenhqpicthie duminapihotesnd
yttriumw th the presence of europium iron and
nanganese as shown by scanning el ectron m croscope

AP EbkARoBok GGy fa 70 ), 2oe0c ated v L Xoray
phase distribution, tg% Z|ngf:gugﬁ3agegn?nlghlpE?getgg

f orm wher eas the yttrlun1and the europium are prese
TneommBopmmesq&qwderghar@etream by wethaed dhghgeas U‘;pt involve

eltfwey oxa{ Eé %?ta'rr?rrﬁo%%al e e!ectro!uminescent assembly comprises an
aluminium sheet and a layer of luminophores powders. A very large majority
of the powders are able to be separated by screening at 500 microns.

The fraction larger than 500 microns is mainly composed of aluminium foil as
shown by figures 5 (photograph taken with a scanning electron microscope)
and 6 (X-ray diffraction analysis).

The fine fraction is mainly composed of zinc and yitrium with the presence of
europium, iron and manganese, as shown by scanning electron microscope
observation (figures 7 and 9) associated with X-ray diffraction microanalysis
(figures 8 and 10). For the phase distribution, the zinc is engaged in sulphide
form whereas the yttrium and the europium are present in oxide and
oxysulphide form, as we have shown by X-ray diffraction analysis.

After the screening operation, the chemical process proper is implemented

as represented in figure 11. This process comprises the following steps:

1 - Etching step
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After the screening operation, the chem cal process
proper is inplenented as represented in figure 11.
This process conprises the following steps: 30 1 -

Et ching step 9 The powder rgesulting fromthe
treatment descri bed above (references 1 and 2 in
figure 11) is dissolved with 2N sul phuric acid at a
tenperature fixed at 70C (reference 3 in figure 11).
The concentration of acid can vary wthin a range

TSRO vedRsH r*é%hum?ﬂrdrﬁ%héﬂrdmhwm desdribéd@bovesiaibtencBst1 and
(0]

for reasons 5 of trade-off between reaction speed and
ai inufiguse, 11)tisidisgoleed wilhi 2Nfsylplurig agid ahademperaiure diyed at

il Ao
ARG B0fpkSEq IeMgEn 8% H Aiclht el 38 iAlvReifhoBULAG! reasons

resi aues. - Neutralization - .
bf treadiedstt ibetweér pehctiarispesd eand diddittorgrit és preferably dixed at a

akiscoampIised Aerusan by shais2ate GouaionsoFHEHIon Phinesolution
PRI o A BREOATE o284 g Sep it i e

hestar fiemhBe @BoMIbIE9eSiddes 15 Neutralization can
advant ageously be perfornmed by neans of soda or potash

with a concentration conprised between 10% and 35%in
%I @gﬁﬁﬁﬁﬁt'?'ﬁ(lj'g‘ﬁ\r’%éaéﬁsﬁqulgﬁt I(? grl Seigﬁgl 21 ;g? a\é,\llsit Em
B At 9oL 17, BRda i i Butralzed 1o @
Eomyisech edween 2.8 aodetd dy means of soda, potash, lime or magnesia.
The optimal neutralization value for good implementation of the subsequent

operations has been found to be equal to 3.4.

Neutralization can advantageously be performed by means of soda or potash
with a concentration comprised between 10% and 35% in weight. The
neutralized solution is then mixed with an alkaline fluoride solution (for
example potassium or sodium fluoride) heated at 50°C and in a
stoichiometric ratio equal to that of the Yttrium + Europium content increased
by 10% weight. The precipitate formed is then separated and then washed
with industrial water at a temperature comprised between 30° and 40°C.

This washing water is then used in the first step of the process for preparing
the 2N acid from concentrated acid.

3 - Hydroxylation step

The solid is then suspended in a soda solution at 30% (reference 5 in figure
11) and a whitish precipitate forms. After filtration, the slightly alkaline fluoride
solution is re-used in the step represented by reference 2 in figure 11,
whereas the solid is dried at 105°C.
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by 10% wei ght. The precipitate fornmed is then
separated and then washed w th industrial water at a
tenperature conprised between 30 and 40C. Thi s washi ng
water is then used in the fijpst step of the process
for preparing the 2N acid fromconcentrated acid. 25
3 - Hydroxylation step The solid is then suspended in
a soda solution at 30% (reference 5 in figure 11) and
a whitish precipitate forns. After filtration, the

Vi i d ;ﬁqsd@{é' gﬁsglegori de solution is re-used in the
step represented by reference 2 in figure 11, 30
whereas the solid is dried at 105C. 10 1V - Recycling

the gl asses The cathode ray tuybes are c osed of two
Tigcathpde aik libes arg qomppsec.AIwodyPes & BBss: 5 - a

bari_u %9RF j trontium glass for the screen
Facéyggpgﬂa or gﬁggéaévalorization, t he gl asses have
to kebaraatad sometirkslsironfiomayiassiforhé lsateemiaceplate.

particular of the bariumglass by the lead, nelting is
performed in an externally cool ed inductive | oop,

us formne . a selfacruci i ' :
Ao 5ayBfbualoh, rElotabEes atd td pEcthEarel SRl To avoid
| ' i onreltirighie performed i
NN, 3R petioufar SORGTLATIF OIS 1) Meioat prieling e performed in
amdemteynally tooledrindtctives lagptbus fomoingba ssealf-eruciblet This self-
g{)&}d)osition on utB ut, the silic barita .a

JRiEi Rriesents 4 rﬁ‘é{“éb‘?foq{_t g@pgtv@%cg);s formation of
%@% Eé?gll' Eenf gf&lsé QArbiid fl’féJEr’tu%ir vikigh velds é]rﬁe)?ﬁ%{f?fébnéfractory

I Nnés cause. Ul ences int

maaterighand ahg\peliution of the glasses.

To obtain a constant composition on output, the silica, barita and strontium
carbonate contents are adjusted by making addition to the crucible. The high-
frequency electric field lines cause turbulences in the molten bath which have
the huge advantage of homogenizing the molten material. This enables
uniform melting to be obtained, and consequently results on output in a glass

of homogeneous composition with a total absence of unfused material.
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t he huge advantage of honobgeni zing the nolten
material. This enables wuniformnelting to be
obt ai ned, and consequently results on output in a

gl ass of honobgeneous conposition with a total absence
of unfused material. 20 Clainms 1. Method for integra
recycling of cathode ray tubes, characterized in that
it 5 enables the gl asses conposing said cat hode ray
tubes and the | um nophores deposited on the interna
Quafmse of screens to be recycled by associating the
follow ng steps: - opening said cathode ray tubes by
neans of a |aser source - dry cleaning by nmeans of
surface treatnent agents 10 - and recycling of the

| um nophores by aci d-base neans in the presence of

fl upidides fo%ntéﬂ?bf‘l@étyéﬁ?@bﬂd:ﬂﬁoﬂé r&y ditvasl characterized in that it

characteri zed the surface treatment of
@habmheglme‘socmnnosmg saicheatbbde ray tukescandte luminophores
chosen from st

S@portad o8 theinisms J00Fa PR SCRENG IR s eEyaBaLY Aikbsiating the

d in that the electrolum nescent powders
Z@@r ﬁé%éeqfeby means of sul phuric acid with a

conepehin said cathgde egdubes byenedri®of a lager goureend 35%
in weight, but 20 preferably between 17% and 22% i n
WEI glhy cleanlnmbmawaa@dﬂrsairtagett@aéw%ﬁe%ﬁe claims 1 to

ahd ap Ar3gydin ﬁﬂpp@ur&ﬂﬁ#&p redy %tcirgggﬁés’é nié%?\sy ﬁttlgé presence of

mgbﬁ§§gun1fluor|de at a pH conprlsed bet ween 2.8 and
but 25 preferably close to 3.4.

2. Method according to claim 1, characterized in that the surface treatment
of glasses is performed by means of a surface agent chosen from steel shot,

sodium bicarbonate and calcite.

3. Method according to one of claims 1 and 2, characterized in that the
electroluminescent powders are treated by means of sulphuric acid with a
concentration comprised between 15% In weight and 35% in weight, but
preferably between 17% and 22% in weight.

4. Method according to any one of claims 1 to 3, characterized in that
separation of the yttrium and the europium is performed by means of a
sodium or potassium fluoride at a pH comprised between 2.8 and 4.8 but
preferably close to 3.4.

5. Method according to any one of claims 1 to 4, characterized in that
extraction of the yttrium and the europium is performed in hydroxide form by
alkalisation by means of soda or potash with a concentration comprised
between 10% and 35% in weight.
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5. Method according to any one of clains 1 to 4,
characterized in that extraction of the yttrium and

the europiumis perforned in hydroxide form by

al kal i sati on by neans of soda or potash with a
concentration conprised 30 between 10% and 35%in

weight. 12 6. Method according to any one of clains 1

to 5, characterized in that extraction of the yttrium
and the europiumleads to regeneration of the _

8| kiddthed fadecordidg tohianh oren dieclainsisletb i5) characieriged in that
step of the process in separation of said yttriumand
exiraciian @fi ihe yirigm eedhthe fuEeniumeads ioreggpetption of the

ShaUE g BB B BRLASAAT 1) B i B gooss
%ﬁ@é%tﬁ ocg%aic?grrtr‘hﬂn%%ﬁééialgueo@uﬁﬁl f-crucible. 10 B.

according to any one of clains 1 to 7,
characterized in that the conposition of the gl asses

i_.s adjusted by, adding silica,, bari d, stronti
dar Higihed @cpgcypg ;oia%yt one 9 pqlrirﬁg{ ?9 ?gicg,aégctgr&edjm that the
separated glasses are melted by means of an induction crucible designed so

as to constitute a self-crucible.

8. The method according to any one of claims 1 to 7, characterized in that
the composition of the glasses is adjusted by adding silica, barita and

strontium carbonate directly in the smelting crucible.



