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"M XTURES FOR EVAPORATI ON OF LI THI UM AND LI THI UM
DI SPENSERS" The present invention relates to m xtures
woaod®2estpl oyed for |ithium evaporation in thePCT/IT2005/000509
industrial applications requiring the same, as well as
to lithium dispensers using &hese m xtures. Lithiumis
enpl oyed since long in the effectronic field, hi
particular this netal has been used in the past for
the productlon of phot o- sens|t|ve surfaces such as of
ApgEURH Ve ATH] : . b9 ITHEEM RESHEMSERS™
|nportant use of I|th|un1 in the forn1of al l oys or
salts, is in the formation of battery el enents. A new
f i eTpe pfesapfthvendibh elawef td hﬁ)hhtd:mtd) 56 lefpldyed @ERthium evaporation
"Organic Light Emtting D splay") screens, Due to the
iy ﬁliiﬁdm%ﬁeé agpliqatipas ggpiringdbe Wealaﬁ watkas o1 thiwon slspensers using
eSS SEBRGs W Il be made in particular to this one, but
e Invention has a nore general applicability. In
br i BithiuanisGoiioyed sirperiedg nfthaclectratic filehindn pantianlapthiemetal has

sup or.t. f ass_or. pl i CS cand support
B itin 105 P Jor PR aurlind of phat SeisiPrs SRS H1BR % bf image
uﬁéréﬁfers HEbRJto-Blulidp19Sk tEises. Rﬁ&ﬁé}tlh@o%ﬂis@%ﬂlt}ﬁﬁlﬂ in the form of
]géﬁallel to the first support and fixed along th

ionselés; is indhefrmatien efatteryiaemenis.cl osed space; fand
o SRRl PR R ORI PR s

Digpl8t’) s@edssDat té thrrigpariaide, oflthis @gplicaidn Mutib@ldllowing reference
parall el electrodes,. generally havi ng anodi ¢ L
Mlbhemaéﬁan parjeulpietonbis qepdat fh@dn\fﬁﬁl“?ﬁ ag § paoFe &5HsHd epplicability.

depﬂs ﬁ&darp PEEﬂF ffbﬁl‘?‘éd ﬁ1§15p1 ar%aﬁ a&&ﬁi @&poprogtaﬁaéie of glass or

nultl ayer o erent el’ectrT ol um nescent
phtnm(esb i a$espnd supportsion ge@assdrﬂﬁﬁ'anspamnt diy®rcanfbeanavgtie glask, metal

t f. el egt d f
of Sfice cresviafy e Dl opcBl el audhall 861  Bied gons the

piiMBRF 1AM Hatd YorRes dlos&d s;?alcé‘*ca{rfdo&iﬁﬁctwéaétru@fu@e for the image
orthogonal | y oriented with respect to those of the

fdrinagion Se rsaelssmn@ Ihabtﬂ gn ¢l hotiecstughie i frritiedyol H&irsigeries of
n_con

a osite.sid f .the | ayer.  of
gt st e FugRRPS PR’ [ocblonte'S ey SHffind anodic
ﬁhﬁh@ﬁaﬂﬁyt ’B@lnFW!bpSﬁfdde(Sn Qhe Gl CIuppeeS defdited ofiDIM@ first series of

det ai | exp anation of the structure and the

et@p@@%qs; # gydilvier f Idefferentcleotyokunigesesnt Gewie mAkeT ks cprising at
I%gdine 913%66 gélaqp%ggt}&ngp 80n uggptr aﬁggﬂt o&éﬁaSIt gllri]kt? ogg }Ayusrdfép %4mater1al
cﬁndi&ﬂgrS&ﬂele%cmnt\kaﬁammeshassd@eﬁtm sfenelsn(d)f tlhmtar tahé mutually parallel
ddition of s t|t|e el ectron- .
cfratradsabal s o et L BLOREH L Pl SHb s osh g gy Ftseries and
heihf L&0aR ﬂﬁctﬁﬁltaﬁﬂlt bahg i c@xﬁa@%%'tli af 6@0&1&@515%1‘ the multilayer

serres of electrodé$ fof the functioning o
of orgasivanatadals heertbétchetatier isremgyisebltwagst the rhwofsemeh"eé @lectrodes.

of aprg(grte cfe%ellified expla%attlc?nngf &16 s%‘rubt%?ed'algd fch%l o%séreaﬁmtghp%n%i'c’p?e 8% OLED
screens reference can be made, for example, to patent applications EP-A-845924, EP-A-
949696, TP-A-9-078058 and to patent US 6,013,384, '

Recently it has been found that the addition of small quantities of electron-donor

materials to the OLEDs structure allows reducing the difference of potential to be

applied to the two series of electrodes for the functioning of the screens and therefore
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these netals for the doping of one or nore |ayers of
the organic nultilayer, while US patent 6,255,774
wdizemloezas t he formati on of very thin | ayers (PesaT10h&010509
5 nanoneters) between the cathodes and the conti guous
organic layer. As it is clear fromreading these two
patents (particularly from t Be exanpl es), an el enent
bei ng especially suitable to this purpose is lithium
probably due to its small dinensions allow ng the
thprenekgg tconsungitiopasfithesal B paytidubariJS pateni 610034384 digelosesahe use of

its dispersjon i.n organic matrices. e to.the high .
thﬁ_%ea@ﬂa@ﬁ & thedomae af Aok pherre layssas e arg?afcswuli@%ﬁfrs while US
pétélgm,m,fﬂ Hi‘é@lo@ﬁythélfgﬁlldtioﬁmfas}e}y YRA9LER YiedsSthAR!S nanometers)

industrially enployed in the formof pure netal, but

betereeretheicathbdesandf the constavnusongheir layee At Wi dedrrfram reading these

tv%q?'gg?a{tltg ::{B%ﬁ,g{ﬂél[l? E“f%&@%&%@%h %geeg}dﬁﬁi %%%g%ggciﬁ{yesuitable to
thed i Pededs Littdésh Probhbity it B ity Er8aMdivhengione dNewing tBggfdduction of
y heating these m xtures at tenperatures generally

B
patigHary thimrpotinnaus dayerpritiisshspersiaasingirganec matriges.ch
chr g [ Sy . I e i g . .
ch LT RS B MR IALTAE: Ut i o e
amyesliali Ag:talp geresaltyl isnon iidussially eaplofeddatthe foral by Ee metal, but
i.e. titanjum or zirconiumbased alloys with al um num
radher dy £oTg OhprRP AR SHA iBEnSate e A §1 Tognk IegaRertayet JYlost generally
udRelomJmdy She Ohe t ﬁ@ﬁ%n@ce’“l&‘i%& DS, €} $£&RSEHNHBALY the chromate
exanple 1 n patents US 2,117, 35 &nd US 3, 578, 832‘(. The
LiCx@y e sdmiaurgevidhr ardducingagenit By heatingsthess mofxtwes atdbiperatures

di s sers .ca g~ of keepi solid particles, but
efpeiA g g BEERO0 G GreseGRR e Rlicr Py iR Ehiny fhreguced to o
1dveer VARNYER AR $heddorkEfienb et libePRing|lithiSHCA aas‘a‘ag%fl A re@udng agents

in the patents US 3,579, 459 and US 4, 233, 936. However )
aliieias cican dordisetioroexss i6f tHPNEME drerarenimaBasthelloys with
aﬁlﬁrﬁﬁ‘lﬁ}{a&t &8P o?@ @aﬁ%ﬂbﬂ] %lel?r%?s\,/ %’%Fxﬂ&ﬁi}p AL MR G} of these

can cause Irritation by contact, s ow"ng or
mixthed & dizoloseil] faraexdngple dan qatemgpe ISC 2j1h 7,748 eandf USoh§78,834. The

exposures. Tq avoid the yse of chromumsalts it has. .
RS SO BOERIY; Yred gt theiinsd ¢ ot WeBirrararapls of Kganine solid
pagicks L butala¥ i MeasVa [RFESPbE IR dubBicd!PEmRabRUSNHE NSNS of the

I's given in the article "Sinple source of Li metal for
akkahpoatalt oich as shawn e.ghinghe paients AS(3R9,4 X0oaidi U8 1¢i233.936.

b . Espgsto et al, ..publishe n.J .. Vac. iy

2 i eh Sy ets s BBia i 51 Mg et fw T gissaase of
cSXaRRlehdhvae® dHrb@lund RRldICEdn @Rsé Srigitiarby Condapadesi®wing or
_patent” application publijication JP 2004-164992. However
idwlitiop iang cahbssearainpgipic ingcase ofUlpNe SENASUSH ng to their

very. icr ' f.. Litdi v @0 e Wit
<o EREHL G B QPGS 3u A e B RBP Al ¢l
allowss atidtead withhuihoius tAn akarpplodifché ase bhtwhnatoysriakiven in the

tent  application publications WD 2004/066337 Al, WD
a?tfacle “Simlel% source of E%J métal fér evaporators in u?tra.srsgh vacuum (UHV)

applications”, by F.J. Esposto et al, pﬁblished on J. Vac. Sci. Technol., pages 3245-7,
Vol. 12, no. 6 of 1994. Another example of a similar application is given in Japanese
patent application publication TP 2004-164992. However employing these alloys is
troublesome owing to their very irregular properties of lithium evaporation, with sudden

emissions of metal, which make them essentially unusable in the industrial production.
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2004/ 066338 Al and WD 2004/ 066339 Al descri be,

respectively, the use of tungstates, nolybdates and
woanmdatsas of al kali netals for the rel ease of PCHIEE®05/000509

|atters, w thout however specifically describing or

referring to lithiumsalts. Object of the present

invention is to provide m xt8res for Iithium

evapor ati on whi ch overconme the problens of the prior

art. Another object of the present invention is that

of IweanatibnBly patédi upplikiasipenpablicadom owing200es®@337 Al, WO

@Zt ures. These and ?ddi tional objects are achi eved by
20084100383 Adradp s 089 Eh il sSR! TesRECHiVel, thesbse phlungstates,
mBBHURED afd | Vah B8 §P|aikaﬁnﬂeﬁlsr RAUGE ND1e89LBE these latters, without

characterized in that the Itthiumsalt 1s chosen anong
hawevet sneaifmbBy (escBbin® or refaminel talighihisTHO8) , ni obat e

(Li NbO3 ungstate (Li.2W4) and .zirconate 1.2Zra3) . .

TheORireant FERTR A TotenliBlcs n diovife PRBRFG fob i fiftucyaporation
whithefeRefetige proBlefis@iti@spridrartwhi ch: - Fig. 1 shows a

perspective, partially cut-away section of a possible

| i t Abethedplipenefethe arewntimigntien ihthat af ereviding lithimny dispensers

[ ive, partially cut-away section of a

m%?@?%%?%%gpggﬁg%ﬁ ['ithium di spenser according to the

I NvERdsk aihid @fdikionaFioBjecl siboabiededmypmen®f of thengrdsent invention

l'ithium evaporation properties of dispensers using the
denling yHdsmpfues Betwger Adityam sthand qvedicarsageat ehpggisezed in that

e b L0 ) B S A Ea5y), miobate
(idbOph hungetiier(iLindY @) andeimewrtsdiiiArOgf. maki ng recour se
to...conpounds hexaval ent . chrom.um .put .have al so_. .
e BREREEr wibbe FECHBrER te b i vl Sdere e pigures, in
whitdustrial utilization. Firstly the features (in
particular the speed) of lithiumevaporation can be
east | §jige dnshowis| @ gerspeptiveppatiaide dut-wast bestinprad g pessible lithium
mentigned Lithi umsalts. are. much | ess hygroscopi c than
t he c%rS errﬁs%rrﬁcg%rﬁfnsg,s[%tﬂ{l]eu%l%?rgﬁ’ﬂlci ng the risk that during
t he- | Figh Wsio @y apgeraicctive, Pagiallfiusvhe se@ionevfop preféreed form of
which is extrenmely dangerous for the OLED s
f unct b gispepssnircprng forthe inysntion; @pd preferred one

is thgtht Qit .0 Sab: AW )
e 1808 Bt o o, 08 OIS A o e
al so besateenixtureshe theatventiar ri ed out by the inventors

It s.been found_ that this salt _is the one requirin .
t he 167 ifF00SR REVoFPR A Y PO PT PRG OB JUB FliegiE 240 with a

1iR8Sh 8% chbden RAHNB IR ARRIEh YRR nbd Bies] hétbriieliniBRattBe necessity
Ives rise ‘

of making recourse to. compounds of hexavalent chromium, but have also additional

properties that fender advantageous their industrial utilization. Firstly the features (in

particular the speed) of lithium evaporation can be easily controlled and reproduced.

. Furthermore the mentioned lithium salts are much less hygroscopic than the chromium

salts, thus reducing the risk that during the lithium evaporation also moisture may
evaporate, which is extremely dangerous for the OLED’s functioning. Among the cited
salts the preferred one is the titanate because it is the one showing the highest
percenfage content of lithium by weight and also because in the tests carried out by the

inventors it has been found that this salt is the one requiring the slightest energy
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to a particularly snooth Iithium evaporation, that is
thus easily controllable. US patent 6,753,648 B2, in
wohaeoorvars4 of t he applicant, describes salts si RCIAT2008000509
those of the present invention, for the evaporation of
cesium However, owing to the dlfference of chem ca
characteristics between |ithfum and cesium (due to the
particul arly reduced di mensions and the high
pol ari zability of the ion Li+ with respect to Cs+),

quahgtyt Atk egoriont b&sidds] € dad Sechdbedit e RaNRILIRE titRRlcl Gfkes rise
di rectly to the case of lithium for exanple the

torrgtaytiradarly sameabh lithéwme vanarsione Biatiin thussespily eadroljableor
eva{p§ Ip% enPB 7‘3? 4B BAliK n&lﬁ% 3k the“%@ﬁl‘éé}ﬁ, Uhsebdd Ll Whhilar to
ne a sa gi'ving rise n and
thusecohtheqirb@ht mvemaqno rfat thens/apomton bébésumnHbhvever, owing to the

stri a t|ons on,the cop rary cesi um
aipfieRen e’ radhBal cBurPiRNiar prteen olies il et (due to the
p&ﬁ@tﬁ&g}' Ml YedAeRS 6RPArRL th%&h%ﬁmzhﬁlh‘cm tBé Icfi‘lrlﬁt“ Qifha8spect to
turn out to be the preferable salt for hi um
C@\),a]zb@rta@qhmgs Oﬁh@erce@ddﬂﬁg)aﬁgénmwemﬁed rdlnebié-y to the case of
xtur.es of the.inve can bg one t he al reagdy
i 0 R e HEDaRR Bl P b kG LR wer o
epsRdoR beCthé Qi i€ fhetadUGRerdss alitaAMithuih i fdrh@OA salt giving rise to
Zl rconi um or tltanlun1 or aIIo S contalnlng Zi rconi um

sugden ppchwpaopirodahde caporations unsyitable indhe mdusttighpmdications; on the
() f
cp%re ap%%ﬁ& 1%1%&/ s uﬂl 5%611{ rQ&%E b%gé%@ G‘l{i 1%?)9% Q{/é:i?flq droscopic,
wha‘eamlghidmeuwaat@ hnhs nmmbnsutto barthérpr 6f61:a5% salt fFer lﬁﬁnﬁ?/@vaporatlon
nuf act ured and sol d by. the applic with.the n
%%{qd)wmgtagﬁ%t GQPI%IBY?S%%BB piktuges b, IeRtion gempe gre of the
alPéaH?Qan{N}ﬁ ImpgoRes thst 26 %ﬁﬁﬁoyehrlncthg %ﬁsp@ﬂse?émﬁ@ﬁ &t @ omates,
contact between the conpound ‘of |ithium and
suchdascalngimge ntilicanheseorna pr tfasiabl o dlnyb cwetammg airconium or
owder ed, f or th the m xture co nent.s €5 10 o
GBBHEE ATy Bapti i Sf Fegpt rieBogiah B Hriha¥ 4% - Al 16%,
mRhehehrddl and seuety theappBat Tder Sid hdmd Sy 015 6f @ anby having the
the particle size is cog¥r|sed bet ween about 10 a

weiEht AP EHIRTefs G Yo 6 mpnpiaciuigg andsiokkbythe @@Bcant with
thteq{ﬁﬁ*e@ 198% 4 {5 4 %sgﬂ%rsﬁh e%& dsd § in‘f)ydut e&%ﬁgﬁrgﬂgﬁg{r&ﬂmﬁﬂk agents.

manu acturlng a ept 1 nsi
fur Irh@rdmﬂne:nhme ¢lzeseontdct bbteveele ﬂlfba:lonmoagianf lithium and the reducing

L dbess aceele Ty BENEL e PRECTHGR b ER fh5 "Hiaie comgonents
hé%:%&gﬁﬁlg?aﬁlcé%ltzg olf DAL Bl W . @Eféf&laﬁyslb%gr SR 08 um; still

I ndi cated the cont tween'the two

neMIPRAS 1S thd pzirhelemhzet iy compliegibewesnatoat 40 dnd 25 pm. Powders
reaction leading to lithium evaporation results to
withawerigdemb a%amegqftlessa@% 18 apvaengengeallyi dlfﬁlqylﬂﬁ f@abet treated in

d d |
m,ag}q% t‘%ﬂ@gfg ean ﬁg gg‘}?ﬁgélgg Y cﬁ %?%Msﬁ%ehﬁr#%\{g 21{1]1 dfg‘% &f the &educmg
ade nl,oexcé'sfsﬁzelﬁ ﬁn@bo‘&/hﬁ’s Ity fbHdSBnS&’lbyropmorg:r @&Ingametssaw problems

respect to the reducing agent offers no practic
in the manufacturing plant. On the conirary, with powders with partlcle size greater than

those indicated the contact between the two components of the mixtures becomes worse
and the reaction leading to lithium evaporation results to slow down.
The weight ratio between the lithium salt and the reducing agent can vary within

wide limits. Preferably such a ratio is comprised between 10:1 and 1:10. The use of the



10

15

20

25

30

advant age; vice versa, especially when the reducing

agent is a getter alloy such as the cited St 101
wabkbwy27sam excess thereof in the m xture can beCusEfons/000509

because the portion not involved in the reaction with

the lithiumsalt can have the effect of sorbing the

gases that may be Iiberated’auring the reaction. A

preferred weight ratio between the Iithiumsalt and

the reducing agent is 1:5. The m xture can be used in
lithtven fsalt nnofrehto esesp itherespedPrief e aleliycind agemestfers tnd ractical

used in.the formof pellets, having the, advant age of
advaRtp AR Vi hTIER i SHRECal %%w Beuedictnensint i Bt Gigy such s the
: mt n id 4 j i f [ .
o afofrh GRSk el Bok AR RRPLAL bP IR BRI porton
nat GifaAveeidinttie pavwterwith thedithiassaiean hatste eefdctnf sbiténg the gases

inventors, is that pellets require | esser. ampunt of .. .
thefymay o fBerafed it 86 SN (4 HIetefel WPIER! TP PG iesythe lithium
sdlth@dThetedlifing 3t §h.5or e thoroughly, as described in

greater detail by a test in the exanples section. The

contlzd méxtusaantbe usedién the famy ofrbnose pavdensdPrskrapidy, however, it is

R A A R

bétWedn He hixturd edrhpA@aisnsl fidigaPhOteSpeagord oIsatieg theaddtainer.
the lithiumdi spensing mxture at any tenperature

Apgfheis adrntage o delloiag orparce e awyy deth that:has heethabsesyed, by the

in@gntg)geist tﬁgplﬁélﬁfsgrre Sl 145§ antdi gp&&&%}arorflﬁﬁi%p&faﬁ)gﬁﬁon, and

cont al ner shou ot undergo substanttal physica

lithitre 1@id afithe siigttureis vsed modé fhyraighhens deésribed hagreatat detail by a
strength or shape, and nust show as | ow as possible

tegiin s xmleisSeeiis si on. Material s having these

feafhd @3n@lfer fQh 6 3Rk CinBE P St @l "Bida khdpe @dlﬁﬁalel%le ith the

few ceramcs or graphite. Enploying netals and ‘all oys
appdicpti@f.erred due to their easier workability and

forpmbility. Another ad in 1 ctals
naloparipats, o 08 e i b Secbpigd B st BE sfefigatly iner
ag#BhEp et ?&E&e@eﬁné | dthiobfReRY aRAr #id AnhishiRlidpchying | SIktG& at any

current through the container walls. Preferred metals
temgraiieo feresasn  irnkisag Wwikeh cunt gxersd APQD nihy Berthegmpre, at the
t ant al ' . e I I ' :
HIRERLTr DR Bl Sl B S BE GHGHt IR st
pEwsidah bll@hticransublke agfy mobiy sitkearéts aemhagiclseagthroowharfe; amd must
patents US 3,578,834, US 3,579,459, US 3,598 384,  US
shpvp 85103095 PRISILEe BEues 9f18s gRissioss 3?@%%%“@@?@7?@%%3m for

S 51 B 15 OPRRA1S SN B35, mts s
aloysitis peafercaiyberty théinpsste vorkathilktyld8d dompabilityl Anetber advantage in
tTuggﬁ%ergﬁggsLa\c/qidgﬁlqyg‘ ié h{gg\#ep c%ggeingel:reca%%aeoﬁea?gd %i g %Qrﬁgerrature of
lithium evaporation simply by flowing current through the container walls. Preferred
metals and alloys for making the container are molybdenum, tantalum, tungsten, nickel,
steel and nickel-chromium or nickel-chromium-iron alloys.

The shape of the container can be any whatsoever among those known from
patents US 3,578,834, US 3,579,459, US 3,598,384, US 3,636,302, US 3,663,121, US
4,233,936 and US 6,753,648 B2. Containers of various shapes and materials are also

available in the trade, for instance by the Austrian company Plansee or the US company
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in figure 1. The dispenser 10 consists of a container
with a mxture of the invention inside. The contai ner
woodeoersrd by t he assenbly of an upper part 11PamaTzo5/000509
| ower part 12; the two parts are preferably nade of
nmetal, and JOIned to each other e.g. by spotwel ding.
The Iovver part shows in its” @entral zone a recess
(obtained e.g. by cold stanping), having housed
therein a m xture of the invention, while the upper
Mpdwdst TasgsternSurbiee. Affiraperitigshabd,of Edpenser of thednwdntionvis shown
the em ssion of lithiumvapors; inh the drawing th

ingfigye dt Thgrdispensctelt FRIEISIs Ol SPRIgnEY Hélk %awfesep%ge ipgention
1nE1ta§ %&C&iﬁlﬁ& 1P?cfr1tneégy BBy Y &n f)%%rrf)%rt' qv%gtal 18%er I}ﬁ‘rt 12;
n powder for

e present In the'recess of part
thas:whpnm am pikterdrpwnasg, ofivmetabi andt Juénedli ot egobsother e.g. by spot-

VAL B R Bty L e Ot o
stﬁlhﬁmrg)? Qﬁi?ﬁlg }Bum&%[n A thikiafe ¢¥thé Uvehieh, SRR th¥iy Eﬂ& part has a

nd 1 which are particularly adapted for t
nmnbﬁi@éppgmngﬁ ih Brecttoiadlal the ﬁmlasmnsofflﬁhluﬁemor@ in He drawing

th%'a%gaegts art tﬂ cﬂaﬁng& tbplccﬁsth%nﬁn %'resgpon elihleﬁl%%g’és 1hepart 12. The

dlspenser own
m@ﬂtﬂﬁe&lf gy inkventionecan i @edsedfin tiendcdss ofipaci2 bﬁ;ﬁbwdbr form as shown

greater detail in, Italian patent appl i cation
inNhs ryawingp vhsrein e Bixtyessdeilluspgted; as ¢ Wﬁ@tdlﬁofmaaltematwe it is

p(?sgﬁ‘i & fo&ﬂg}eﬂkﬂ%r rdixtar@ Bl A1 % 5%\1/@]? ﬁr?exﬁg%gtﬁ WP@L{seuzl@-has at its

ose ron1open|ngs e drawmng It is
twcepmdss‘ezvmgsj’ thend dst wikelt atehpartanidy adaptévhrtthe eennection with

oy aing G Yrtde 8 dishomtiy R dptie tHTRG 22 15
CONARHIE} pAdsitle BhdRNEEHs NS shOWA 3h TRure?3. TRRGokRMer is the

in the correct position by spacers 24 (only one o
okjhgway,; andheiss Idﬁse:rlbeCh dn erseiel ndpsaiPSnatltahieni patemfs application No.

Mggﬁ(%‘gﬁqoé?? rﬁgr elssp %er,tg%](} % fggﬁﬂdr 219% ?e%[%ﬁql chgnrt]%l_g%tﬂ and a shield 22.

CoefaiiRen] @ tlotddl apartsedrh opérings 235 G denfraRy it is l’ebﬁ:sented the case
m xture i s represented In this case as a plurality o

thak fheegantainer hagi three rPPFWé‘g‘bd%nPd%Vb‘?wl% frehiddeit Ay iks shifld, but these
ﬁﬁ& %@ &% pﬁlra RIEP( Qlﬁ ﬂf is | bh&n aﬁl ﬁ%ﬂ%&ﬁa@ﬁnd container
ea tal ner, ee ~

e Cco or I nst ance g current
2t oaxtchkepe ndsthe lerrect pdsttromul@h sematsald éorﬂy’ opershywo)ethe shield has

shown) Thelnvent will be urtherlllu r at b . .
O] SPb BERa AL esserpprdii 0 PGPS e T (it CoRainer is
%@ntstﬁé’\ﬁ'ﬁxiu@e Bfﬂ&éri%véntioi teRedas linied v S04 B3duBBlg agent; the
s heets of Inconel (an alloy mainly conprising

nhktukeeis-represamitadnin tblswsméh@ pluzaliby ot peldsts 36, hléld ifrethe batjom of the

c?ré%lg? ?nae d%.Sh eﬁzltgrllno o ap%(fgloﬂrgfill—lﬂﬁmclg h@eﬁeor Clgegﬁn% thr%ﬁontalner,

ol stabed rbg feeﬂlhgdclmnnmd hhebads thkfeod thfoughndontacts27 (only one
e :

fohen ,

The invention will be further illustrated by the following examples.

EXAMPLE 1 |

A container like the one shown in figure 1 is manufactured by employing sheets
of Inconel (an alloy mainly comprising nickel-chromium, plus minor amounts of other

metals) having a thickness of 0.2 mm. The container has lateral dimensions of 100 x 24
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cited alloy St 101 and Li2TiOG3 in a weight ratio of

5:1; the mxture is enployed in the formof pellets
woaavierg7sdi amet er of 6 mm and hei ght of 3 nm beCmgT2005/000509

obt ai ned by conpression of the powders m xture under a

pressure of about 1700 Kg. The di spenser is placed on

the bottom of an evacuated chanber; a small gl ass

plate, of lateral dinensions 3 x 3 cmis placed above

the di spenser at a distance of about 20 cm At the

mﬁndﬁtlﬁﬁ récB& € @it Aigheheidg ﬂ\ﬂé&}@ with,abd® 10 g oFaGnixfuke béween the
appljed a direct. current of 100 A during about six

citgalloy StHO1andldntiOp %wwé%htgatwef & ls fesrigsunggs egplpyed in the
t e
fo%iglnpmg g@ﬁé’fﬁ %a% ?&&%Etgg Qn{go()g gﬁltl Satﬂgn dﬁ‘f@'ﬂf’%fng rhfﬁ breﬁ%cgll)tgi'ﬁed by
cawapssiat oftthe pawﬂeramlxmre widet Mpreesmp of dtomd 1V (D(I Kgu m
condenses on the, gl ass pl at orming a thi
TED AR Ry e Plefll DR che Phort i ApesvaPuttid Aiseb & sgpal alass

pRATB RitdralBmehsicns PR S BPRPIdceABb&e the HisPBiivet &d MiStahdeof about
guantities of emtted gases during the evaporation

2Q ey Abthelepdestibprcoptainet (“wingsmil SdlE in &g dndcapplied adirect current
h I he c r At |
o0 AN B 8 Bl B cHATR ol bk v o

teBipeffiire s absie 30D €Y ee calisingbe té’h@u&@'@é‘c&/eél@ﬂﬁ: miAturt Bémponents
end of the test the a@antlt of evaporated lithiumis

angks fifhygn ey apgratiiy st fipstPny plethigesvgperateds itb ey candspsgspen the glass
pﬁ&éﬁ%ﬁﬂ&% Hef eheuand,after the test; by taking into
account tahe resu‘ts of the in-line I\/IS measur enent, the
wei Ditinglitlef testethe eharsbar onpéieieetey tas (sambkedutecnﬂdmass spectrometer
| ithi.um evaporat.i.on, .thus.resulting in a
s PR S SetHgRg T SR ghspSicuriBe g e pPIehoR &rpienshercept
fdrNAhighAse B 8éiRichStidh DRIFCRE bR AW ofttBe ehBRKer! th$s element is not
purit by dissolving it in a HJ solution and
seghdanit caIMS regratpmicnt); nheubsiudiabigeaienmissions| are iobperved during the
hgqugh atom c absorption; the filmcontains a
%1 ty of irrpuritieslovverthan 1% by weight. hi the

chanb@fe endedrthd fst tBé q&&tl}t)} &t &apbiared lithival Sestimuet ¢ nteasuring
quartz clatyst al nonitor a device well known |in

thenweightedifferegceneh Sifr @annéerd%e&xp @gd gfisrthedestt By fplqng fgo account
tlgyreﬁﬁ lo‘f'tﬁ%t ﬁgllﬁJH@ISvlﬂEAs e'nﬂeﬂ Qlfle &/Q%hgﬁf?f rrélcg Ey éc%?}gletely ascribed

vibration frequency In unc i'on o
totht éithiai evepastite dihusheswtmg infarmetal ethdmatmm eﬂ yeo%f

e ARARGRES P 108 PERRLPRRICH s PRk g® e ot O to check it

pﬁﬁdwby fal%%fgs 1tVYhtahHU1 RBlutibh ldﬁd Qﬁ&ﬁicﬁll{r‘ gnagaﬁg&h@mus obtained
éed” of I m deposition with a val ue of

sq:ln’ggm ﬁmmghsatorg@cabﬁ@ipgm,g)le flanmitEng a quantity of impurities lower than
1% by weight.

In the chamber, near the glass plate there is also mounted a quartz crystal monitor
(QCM), a device well known in the field to measure the growing speed of thin films by
exploiting the variation of the quartz crystal vibration frequency in function of the
weight of material deposited thereon; from the knowledge of density and acoustic
impedance of metallic lithium, the weight increase is referred to the increase of film
thickness with time, thus obtaining a constant speed of film deposition with a value of

about 0.2 Angstrom per second (A/s).
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It is prepared a lithiumdispenser |ike the one shown
in figure 2, conprising a cylindrical centra
woanmicarsas and a shield both nmade of stai nl essPeTAEI008600509
thickness 0.2 mm The container is 10 cm|ong and has
a diameter of 3.1 cm with two holes of dianeter 2.5
mm spaced apart 5 cm al ong a8Fine onits upper part;
the shield, concentrically arranged around the
container, is as long as this latter and has a
diaﬂﬁm@ﬂPDIxB 4 cm wth four holes of dianeter 1 1

two hol es facing.the holesmth cont aj ner ..
surIftal%@repéFf‘éll 3 HeenHEsPeniEs liwvellle (g BaVBER ikt 2hgomprising a

’IrL BﬁEalté@ﬁtrQl”@o?ltﬁﬁk% @]eaac&ﬂela%m m%ae @s{aﬁﬂ&s%@&b oPili8kness 0.2

e cont al ner illTed wth a mxture
minet Theecontdinercist K cal loog a8t b8k énadlet_qrzb't’i 1B cim witlwéwvghiples of
re i

; t in the f
ARSI Doukiar SPAoHCARA s SeHBeRoTE o HECH O THREF LY gl shild
c&i‘ceﬁﬁcﬁlsawﬁig@@ afiaates coangndiertag dotyad BRAMIG MEMBEH diameter

current to the ends of the central contai ner, thus

ot ddskmg With Fwinhadesapbipmeter; 11 memy 80 holest Bciagolie hpdes in the
&ﬁ&i@% su}fel d Qﬁd‘iﬁea{;‘ilg&f twroSoris % S8 b3t ?iﬁﬁt d5 gﬁ‘&c&d spaced
e speed of

fon1t I spenser o measur e
aI@mO]M hm@ffrom Eadhhithien TThé oYnthinai 1sSﬁllHdO\pﬂ]|i tlilmgadf d mittine between

e _of evaporation the sane neta
g %fﬁé RéeY StTHE apssald 6&%&/@@8 r%iwaof{a aze isgpployed in

ﬂkaﬁH%fRﬁM@ggﬁéggCe and the systemis regulated to
wt

tain a gr speed of 0.28 A/s. As evaporation
pr othedspetder isapiaua:tt owfthd botnmmf|aaf ¢vacurtech ehahitsp eamé eheated by

ts | t t dt
e GG apBPh PO MERRLAts e rirree BT datnig ot

e‘f/éfy'bremoﬁhﬁl@ 180 s abBich () l'iBit?s an MeMBmbYeis Yeeseht e@QCM?Etta distance
time, up to a maxi mum current valué of 300 A (the

(t
of Bﬁncm ﬁratruéletdla)egwtte rm@aweéhp ppeﬁ)d of| growilyof @ lghigmefilm, that’s

e results of. t
PGB 8 F P oBlioh Mo Gl RS ARBEPER e ccn
iésne€dd Whea |f&‘dtbdaﬁnﬁbpaw the Powtcheo@tapdmy the spsténiris tégutated to
of the thickness of thiumfilmdeposited (T,

Oh@als@ geayvthspegd: of &12%982 AscqypRasatiens Proseedsy B dmigung ﬂ%hthlum left
Y BT G S S Hth SARD9 e S aprat

ICXAIVEY, Bhis iffipliet esequebt fox zhrghlee p@wess ané plaat 2 Higher wiut: lo€ current,
only difference that in th
s aistingy 1 REsHE SuBFRCERS Ph e the AU g i pptem can
ng di aneter of 6 nm and hei ght of- 3 mMm each one
of viei ght about 0.3 g, obtained by conpression of
t he pofigetes are xenorted @hm@sula of ithis &ast: supfe latsprasenty gy trgd of film

deposition rate (FDR, measured in A/s, on the left-hand axis of the graph) as a function
of the thickness of lithium film deposited (T, measured in A); curve 2 represents the
trend of the voltage measured at the ends of the dispenser during the test (Volts, V,
right-hand axis of the graph).

EXAMPLE 3

The test of example 2 is repeated, with the only difference that in this case the
lithium dispensing mixture is present in the form of x pellets having diameter of 6 mm

and height of 3 mm, each one of weight about 0.3 g, obtained by compression of the



10

15

20

25

The results of this test are reported in figure 3;

curve 3 represents the trend of evaporation rate,
wohtdemrusve 4 represents the trend of the vol PaGET2005/000509

nmeasured at the ends of the dispenser during the test.

Curve 2 is essentially superinposed to curve 1 al

along the test, apart fromthe end tail where a

difference in the behavior of di spensers charged with

powders or pellets is observed. As observed in the
pdvREFSmOftw@XRAB Lpieksirdel dbbeul 0 Igxanpl e 1), the

m xtures of the invention are suitable for the use in

i ndlka reselts pf 8@%&6@%@% 15BoR¢skip gﬁ&ﬁ/%@lﬂﬁea?’]tfeﬁfé%@r@§ trend of

\, t

ev%%oﬁﬁ&?g%cg thIBgeL tré’ﬂr%;é%gfrén ﬂsug #g%g@% ﬁg%jﬁaﬁﬁ?ednﬁtthe ends
oﬂ'the dispénsgadeing the a:em dairee @1 is em&rfena)ly smnmdseuwtot mger bwll along

D L L P S B RSO LS ey

w{tﬁ?H{vH&s%Pbé‘l'léiﬁ% dbBerf¥pnpl es 2 and 3 shows that, while
both powders and pellets are suitable for the purposes

of Ah ebshrssq@etngm @stsfoftehanpln\(malrbmlam?@pm ) sha:qu’cg@@l of the
as t hese

1n¥vnabograg? 8“#%%%?% e 13 u?‘%‘ﬁ%é‘fp{ocﬁ%e%af Itlheéfo E‘S j cotnstant features

oS VidtpAdl @fapOrhtioat Q1tf1¢l[l $uddan fphleﬂ@rhé’dag kite®i6t Q@iveabieitto substantial
25800 A curve 3 in fig a thi ckness of about

empsgps ol peieaiHbchammdy aﬁé@m@v@ aceiBvWater); And pldow 49 gropy dithium
thglﬂzefﬁ éplfngthhgé%tge&a\é' rot&ﬁélbféo'iv ?eﬁﬂi ot % &diRtad sBekd. The

[ eve t hat, he operative
cdnepapso@biiresslts artained i @m@ﬂmrﬂoamltil showsl tbntswhﬂawol@nmwders and

P%%Fﬁi@% §§taﬁgg fi Suhg?}g\gpgq%gt C Sf‘fgiﬂ?{l e%l%lo d eglqgexfu%n dispensers

c&?ﬁbﬁeﬂﬂﬁ?eﬁe’ts WS hegirBetdblCad thedd A RLER ?&a@ﬂ‘tﬂﬁfrﬁ for a longer
| ess is generated conpared to pelle

timg avitll ¢onefafiberapotation gai¢ up tpcw@lm énczkr1h$Sngenb0@tu?rﬁ8@ﬂtA,|cgrve 3in

h |
et Fut PRl P 2L Bkt R SRVREEPLHNE RS, The
rdafBrefd? rtﬁisadeh@ﬂoﬁ ﬁ@smiott&eb Gulty Bfatifiee @fet))but iitelstbmemma@ at the

(3 and 4 |nf|% ,..Showi ng a high voltage drop a
omqﬁ@m@n@glp@fatmé o Hpews cqvapgratiefe dogwe RORHaTS daxg 2 Setter surface

oIR8 B0 ORISR g cospncs,
whed plecidcite flowsapsss ped-defs, ksd hédviugereedi¢d eordpaed to pellets, with
redu0|n

ent, characterized by the fact tha
(e{ QTS {h3! BSiag JouAers oMLY Auentis rmlreﬁl.te)thfat the mixture to
tlfeac%euﬁu@e (M dalctive 't@@ﬂlfsg II{MQQJ. orat‘id%{‘ %iﬁh%rpretatlon seems

zirconate (Li2 M xt ure
tcalnﬁ:mnﬁmgd bM tled tawornuxvesm ené ﬂhlmﬁ& 3 émmngl g higlevitage drop at the

oG8 BB R b i SRR oL LARLATR 1os

peR QL dhiteig @utqhategﬁ 2, wherein said alloy is chosen
bet ween t
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all oy of weight percent conposition Zr 84%- A 16%
and the alloy of weight percent conposition Zr 76.5% -
woels/08%144. M xture according to claim1l, wherperaT®as/ah0509
lithiumsalt and said reducing agent are in powder
form 5. Mxture according tq claim4, wherein said
powders have particle si ze'olg)'l ess than 1 mm 6.
M xture according to claimb5, wherein said powders
have particle size of less than 500 mm 7. M xture
according to claimé6, wheCdiAdMshi d powders have
particle size conprised between 10 and 125 nmm 8.
M xture according to claim1, wherein the weight ratio

bet yreeniiherel fof htm%ﬁorﬁml E&ﬁpﬁféaw AShAGE Blt hﬁﬁi a reducing
conpri sed between 10:1 "and 1: 9. Mxture accord

agept, chainetezedetheifact dlat dhc/\}ehhghm salhisi ahopen ameng titgnate (I%leOa)

TR LREE RS P ITEPD AP e D

di spenselixt(fQicc@@ingCiondlginni ,Ngheteiflithé tddaciaf agbiti igchosen among
12. Dispenser, according to claim1l, forned as a

al N, sHICOBNEEGORBYN, StV HE o8 ah ey of ZiTcerim orEagiyehi ng
(133 13\fixigre a&%)dufl% Eton tgcﬂ?lgein Wh O Qafld ahH?HéJ %Xs%g%e%ween the

13.7°Di spenser accor dlaim wherei n sal
allII;fmifaWﬂght pacemdempbsidiomEt 84%0al At ﬂl&%eemdatlm rtjoyref adefzht percent

BT AT FeRLh wher o n sa d contai ner 15 nade
TS (RSP R0 0P S 0] S e i

ageint drelin phwder formi ron al | oys.

5.  Mixture according to claim 4, wherein said powders have particle size of
less than 1 mm. '

6.  Mixture according to claim 5, wherein said powders have particle size of
less than 500 pm.

7.  Mixture according to claim 6, wherein said powders have particle size
comprised between 10 and 125 pm. |

8.  Mixture according to claim 1, wherein the weight ratio between the lithium
salt and the reducing agent is comprised between 10:1 and 1:10.

9.  Mixture according to claim 8, wherein said weight ratio is 1:5.

10. Mixture according to claim 4, wherein said mixture of powders is
compressed to form pellets. '

11. Lithium dispenser (10; 20) containing a mixture of claim 1.

12. Dispenser according to claim 11, formed as a metallic container provided
with at least one opening (13, 137; 23, 25) for the emission of lithium vapors.

13. Dispenser according to claim 11, wherein said container is made of a
material chosen among metals, metallic alloys, ceramics and graphite.

14. Dispenser according to claim 13, wherein said container is made of a
material chosen among molybdenum, tantalum, tungsten, nickel, steel or either nickel-

chromium or nickel-chromium-iron alloys.



