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METHOD FOR MANUFACTURI NG A COVPOSI TE SORBER FOR THE

REMOVAL OF H20O CONSI STI NG OF HYGROSCOPI C | NORGANI C
WG200985B3BESCOLVED | N A POLYMERI C MATRI X The pr eBETER200$/064590

H O even at trace levels, results to be harnful for

the correct functioning of various devices, anong

which lithiumbatteries, mcroel ectronmechanica

devices known in the field by the acronym MEMS

(M cr oEl ect roMechani chal Systens), organic displays of

MANUFAC EURIY6 AEEﬁ)Ml?(hglﬂl SORBERJFOR THE

METOHDFOR
RESOTAT 08 CaipisTRG DS tnOst il RGNt savs

i nt eresti ng PERSSGEVED IN ANROLYIMBRICMANEEX devi ces,
and nore in general any sealed device in which the

presence of H2O results to be harnful, even at | ow
lt e>fﬁé §¥e(sgt90\éed’f III%I'Iﬁl € %9 %9 tIBB eveﬁr ‘ta‘es[lf‘atg Bg (ﬂaiéaq up¥or correct
erm sensitive dev & sen |ve

funptiesieg o€ vafious2iovivas aﬁl&imgewﬁlble hﬂﬁmgrta&smese mlcroelectrornechamcal
deterioratjon of  the performances; as an exanp

deviggst kBPWR ninorthat fiddh O tthe r apmer MENBe (l\élqu%%lﬁgtrqi\‘lechamchal
I

SsbE, SO, MBI ROIFELIE S, Dt nd

photovadtagracsills, i.d. ¢t coflmiof then(@S @4typ3be($)‘rgamg/ S&lau&nlys)Fangertiom some

t al., bl| ed L i ed sics Letters, valune
of {hg repst inflyestse %%s? T Bt S5ans s S RO general any
sea@édscﬂév%ésm WRidh ithe ?f&@eﬂcbf& O BRLRY tPbe g AR /WKeen at low levels
ani c Photovoltaics - Concepts and Realization" by

(10‘B¢Iat%@1¢ 540 piim), arsdicforisd toby geggmbyf @psutlﬁgéc:wverl ag, as

he, ph |
b’ hE %kl EP IR R, RBASoph ) GHSstte e Frogressive

detbll‘midﬁd)ﬁ bee he@binidhecNayish B¢, flaNirGRBrBeMs Witk ecshéct to the
their presence is known in the art. For exanple the

cff¢qtt ef Hat Poamingat et bafsnd dnthoprtivio Soumlamppdeavea dase spot
gro%ﬁr%n&) r{ltthBFe ds%s) I g%#lc g ﬁ@é@gﬁxfge&%ﬁes‘*sﬁy gL ?ﬁl%t By % Ile]né et al.,

conpon pers I nesul porous trieces:
pul:ﬂﬂhedl tn AppliddcRityisizs 9.cWes 2061dn0 783185 ,atbtd 9\WPr2 Q0TI @s 13dting to
both jn the nane t he appluﬁa i nst ead

thed@EEH %PH%O%I%dr e thsr g&hsshgp@ﬁsof mplér{‘qrﬁémacl%h%foltaws -
Cng%is&gmkea&aﬁe&f 'bgq_‘ljrab& & Ror Qfio Vﬁﬁbym bke il egep%ngg as

rsed in a polymeric matrix, reas t
relettingdb itlon photeeal tanuicdls iof ehesip%@sm in a perneable
ri X | descri in the inter

P TE N, b b o S B0 7 O 8489 RMpHK AR ORE housings of

de@i@e@;l defi@ile tPtHeiOpreldhge iOkRGM MY tHeesh NYraSiafle the international
sol utions, although being effective with respect to

pat@mteapph@aﬁoanW@ 20000 12608 vnlthe nahy opthecanmbicant discddnes dheesse of
act%%dco%eﬁorﬁgqm Ielres%d fn(l) Gl I]p ud lﬁtlat}lgeesmthe patent applications WO
2007/013118 and WO 2007/013119, both in the name of the applicant, instead describe
nanostructured systems in which the active component is confined in a porous medium,
itself being dispersed in a polymeric matrix, whereas the use of functionalized nuclei
dispersed in a permeable polymeric matrix is described in the international patent
application WO 2007/074494 in the name of applicant.

All of the foregoing technological solutions, although being effective with respect

to the problem of H,O removal, rely on complex techniques and methodologies for
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O her sinpler technol ogical solutions rely on a
di spersion of active elenents in polyners, in which
wo b@gisasensi ons of the particles are utilized POT/BP1083/064590
secondary properties, as the transparency, of the
sorber produced in this may This type of solution is
described in the patent 8740145, where it is
requested that the dinenS|ons of the particles of the
di spersed active elenent are between 1 and 100 nm and
Cwimngheibanent appl i cation US 2006/ 0097633 mhere a

hERE SRR |iebifo SkE] cbfliion® oS b disprppipcsiy® SRments in

polﬁfﬁﬁtée St 8chichThig: BRh&@Riong RIF! the gﬁﬂ‘tﬁl{bs Mr@ QQiTi-80 89 @Bin isBcondary
the nane of the applicant and not yet published on the

proppitichs diag eanspargnes ehtheaper prgdpend indpweyt he use of
na C [ |
Coﬁ‘g%tr% X tcgf?goﬁgloil 1? d?s%gpgﬁl enptg% gg%lé{rj@ IS ?ﬁé@ﬂ%ﬁ@lere it is requested
thas &ieudthﬁﬁoﬁm@N\thelparttdI@&ef tlodispents attineeclerbimlaye be@een 1 and
di sadvant ages, one_inherent to the%?roductlon and t he
10Qpmepng 1y tb%@atewapakﬁaéwnéis Q0% RS pheigpctverags particle size in
e AR b Pof RR AV E RN AR LT0R, YRPTERRE dRabIPnismareyed
of Thhpatalmapphcarmdll\tﬂmﬁﬁmoa@(bIuh thetefainresaf tp@applichlﬁ aidzet yet
th H peci al ecautlﬁ S for t hej
Putﬂ’as 3 ¥ ’élgs t? H ‘?SEW ligatipt SPe e e, Uefe © neréqsyuctured

ﬁbl%%h‘lrmg iRMRI Ll actiVe ComPRMenNiN 18fm bE&RperSddRrtidlgs. POI Nt of
view of the efficiency of secondary characteristics of

t héhpsoldtions shoven lmcblneseludoenmblycs dure ehainkydtwoo d1saévaHta@eS one

08P FORE LB e AR R B RRERSAR: A Mg

to tHt IRedw@Ehol Mntrerdh@ kY IR HirEdudBbH, Ithis €PaY s 6A4t8@td A€ use of particles of
deterioration in the course of tine, nalnlé due to

thepebp madiuat wishe el defiagd pagsleistre thafgpepares Blso dpegiel PEgcgntions
for%&f KdRd ﬁg P ca% 91? ﬁ{phlsﬁl éﬂl C?@SSrL g la%efférﬁé’iﬁ%ﬁme{epel e. 100 nm

I"ar ger par es sl z acti’'ve ne
or ek i nportance and criticality of the particle size of

the hy roscoplc materjal are. pointed ouf several tines
i nf Wé%&“e@(?’rnitpﬂ i YRWoP! %e%fwe%y rﬂafn%%w%w SAvBRETiRiss of the
0145 h
prodd&014: notc?llr k rrd &1 B €880 F%pr ¢ ftf n&s ﬁ)z éxgm le the

over cone conveni ences sti l pn
tramspreasy, tet add crfgant agtivh elem_nuﬁlaﬁotm raif rpgrtmiesaim\pz@ed o b epplymeric

containin r.0s nor an| salt th s
mafiSf bt hend B AXEhRRaeRus (b BoMa0af it sy’ dig Regloms of
patﬂ@l@o Hgéré%aﬁlog' MROR aRS disPerdinC hddlien. Pantsi plodich 28 m%réaﬁmgly
f undanen i nportance for the characteristics and

rel@fraopéhcz |laéseroﬂletmetl%¢so@we@lf therastive madigm fare;sthe agpegance and
nventlon%§0n3|sts I met hod,for the

crifl n%l? ff tP% 6 e gfze of th éI‘O%CSPIC tnh eer}ag rame \paqlntgﬁi o%veral times in
theC OEXRFipEIN Of ARO lapSRI nentidict i pat@idUs TH01 95 COBjcEt of the present

inorganic salt, characterised in that said
invention is thus to overcome the inconveniences still present in the prior art as relating
to the manufacturing of a H,O sorber containing a hygroscopic inorganic salt, with
special reference to the necessity to use inorganic salts of nanometric dimensions in
which the particle size is of fundamental importance for the characteristics and
properties of the produced sorber. In a first aspect thereof, the invention consists in a

method for the manufacturing of a sorber for the removal of H,O comprising a
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hygroscopi c inorganic salt is dissolved inside of said

polymeric matrix. In the following the term conposite
woraoens@EBo wi | | be used to identify the sorber PEI/BP1088/064590

in order to highlight that is obtained dissolving an

I norgani ¢ conpound in a polynerized organic m xture,

even if it is actually an ﬁgﬁngeneous material that is

not characterized by phase separation. The invention

wWill be illustrated in the followng with reference to
polymeridr soairngsandi m Whigrokcopic fingugaeic 1 salhowkaractgrimeti ogr atpity said

taken. by an .optical. m cr.oscope. of . a .conposite sor.be .
hygpiiePiscta R Ra 5B GHATERTS: SRS BRES el 3F BRFottowing
theStREMScotpiebied AR Yvill ke fscaytoaide @it/ thalsoffet mRs& R en rder to

osite sorber made with one of the inorganic

a co
hl&bhghtgﬁétlﬂiﬁ tokireds Gipsobeng yi Agereytic chappyrk Bing pplymerged Arganic

- ' t t erej Jbed, .- fi -
il a9k I bets PGl o5 BB LR i b B ececd by
ph&e sgrpakint € sorber nmade with a non-suitable materi al

- figure 4 show the conparison of the transparency of

di ThereRRtiQbHbES tl8isgated v thectolloping With geferanpg tn the giawings,
hréﬂ@ﬂﬁ t he conpari son between the transparency of a

fiI'm made according to the nethod of the invention,

at - t fipwre Zleshmwandploftograghys talren biy lam opticdrmRBoseopr sf @fcomposite

exposufe to air. Differently fromthe solutions of the

o | OO BFmAde deCATH et A BIEX INENAN: t he | nvent i on i ¢

| s_ afigee POSRIWRI LphRoMEF PRREEHS M dpficd RRTdSCEpLoSh 28mposite

| arger than 5 mm and even, as"will be illustrated in

t he $asb¢ramidegyitlapepofhe nosganag salts seitable for fcaryieg otththia peesent

mm this.simplifie hei tora and handl i ng, other
C herSr i PaPRg i a2 S gR bR het ur i g
procfiggre 3ashowsl d plogrhpiistakad 8¢ ahWptib@rmaka@epe dhe composite

i nventors have di scovered various mnethods to
manufaberupaderigh Hnep-s¢abbsmeteridlor ber s consi sting of a

pol y j.C i % .a I.SS d Cy:l ' .
Car 7 MBSk o JRb0 oMo ROT A B BhRREr B Fu R Bl osice
are payede $iéos;wad in a sol vent, the evaporation of

which results in the consolidation of the polyneri

mat r TRUEHH Shes ﬂ&%ﬁ?@Pﬁé”PH@“ﬂ?@s@F%@d“P%%‘?@’agE 8 film, made

sal t cchfi gcf afcehb@dd %f{ff%f?éj i RRtiod, e tAQ! YIEan8 thb8ame film

i norgani c t are dissolved in the same conmpn
sol vaiftdr 23bwuirsi df exposakso apossi bl et o use two different

fgb\}lﬁfgéﬁtg S{RP{ ’t eq Egllu}/igl?sr 0? r‘gge fp?iror talgt? fjov %eosﬁ{:a?lﬁ%a%turing of the
invention it is also possible to use powders with a particle size larger than 5 um, and
even, as will be illustrated in the following, also with a particle size larger than 2 mm,;
this simplifies their storage and handling, other than providing advantages in the
manufacturing process, as will be illustrated further ahead.

The inventors have discovered various methods to manufacture the H,O
composite sorbers consisting of a polymeric matrix and a dissolved hygroscopic
inorganic salt; in particular the polymer and the inorganic salt are both dissolved in a
solvent, the evaporation of which results in the consolidation of the polymeric matrix
that thus contains the dissolved inorganic salt. In a preferred embodiment the polymer

and the inorganic salt are dissolved in the same common solvent, but it is also possible
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which case it is necessary that the two solvents are

m scible with each other. In alternative it is
w@omsiokdses t o directly dissolve the hygroscopi CPCT/EP2008/064590

inorganic salt in the polymer precursor, ideally when

this is still in the mononer, state. Subsequently the

pol yneri zati on process, for ‘'exanple by thernal

treatnment or W irradiation, leads to the formation of

the polyneric matri x inside which the hygroscopic

to ussgmgahfferegtsalvings ﬂirsbﬁopcvlemer Eﬂn:éfdrnh@hygmcopiccinmtgjaeic salt, in

Iub|I|t |nor ani
whiicatt &t RTY Rrd Sttt R Ml oer. e
soluBlkdrhdtivedf id ﬁ&ﬁﬂﬁdﬂtocdlﬁe%ltlysdlésﬁlvrécthy RREroRdpeHndiaBic salt in
(their nononers, that in this case act as solvent for

thetriodymnerdregmias. islaalty) wherethiyi gefil) ik famongracraitate. bgcausatly the
oL B d s B (bt E B B8R deads to the
foradion Sifr the apudyRbys invsrix Shbibe adhith ahe 1RQABANO Fnorgdhit edlt is
by CRC or Al kaline Earth Metal Perchlorates, |UPAC
dm@%Vﬁblllty data Series, Vol. 41, edited by Perganon
[t i
ugﬁ? %:nafiﬁ{ﬁléér%l?h ontt4 gdslhgl)l(lgﬁngf Q(ﬁ?rﬁ'@fsea‘ﬁﬁgg ggﬁggalltﬂn%%ﬁts, the
missathility dfi dlﬁfeﬁéat mieftmesr Sham:lulmht}emf ﬁofgamcmalt?ﬁt pofgtoer precursors
2nd edition, ﬁ , or ans Elllt ar ter%
(hGEmaEEs BB et oot R ot ciy Known
anc? Qﬁﬁlsp@taﬁd @il A0k m’ ckiRks B aAs ficlh §ﬁkf—‘¥§1{ bE ngulﬁplfﬁlbbidnwe in

a salt in a sol vent, a nononer, (ﬁ yner or a
pubhcml@nseasdhe Htandl@aktofﬁh@mmrﬁdmérﬂhwcm@ﬂ dditmot 2§06-2007, edited

by £ §F R P URPLPRDBralE’ BypBR: SARBLR Yl Fer vor. 4

edifcd®y RerSdrid] PresISUhibllith Mata€8dn $eao0N& fBtind #h other publications,
subsequent addition of small anount of solute (salt)

as fos czamplecthe Algpdirokatl Sohebilifylaremeesstand @thas CGahesipy Pefameters,
2nd|%dﬁfol pﬁ?@lt Sr Eﬁﬁ@tgo?ﬂi ﬁglr iﬁ&@g 1R Jsgres ﬁ[gb Ioi< b yChaurles M.

the sa Nosen m xture grosc
Hanmrzféedmoﬁmaog bt ddifet &yfCRC Passs.yi ng out the
i nvention are alkalinenetal and al kaline earth net al
peMsnee i sodubilityiofia 3l e salvening mAneRIer fgbolymer or a mixture

of &k EJ‘E t%gﬁlthaﬁl %]ggtsdlréclﬂg fa%ﬁab@é npﬁﬁ)ﬁG%r%%ﬁE %ﬁtahgn expert in the

preferre e case conposi te sorbers
ficldocapsemsily lubtais et of cspdriments, vaeaardnefenplsesplofsopdiiytyetest can

sol.vents spj.table f carryi.ng out the ipnvention
C%ﬂsg g g eddgn el %?leOf s @@10 182 figd anagput of the

hqﬁ@dnb&hf?&esté%ﬁﬁé 8t ﬁreb@uat%tf&ﬁmgh%%%na% lmel mlmkrhrﬁlh ®f the
case in which the solution is conposed only of

SdbmHVnéﬁmgnéEmngbr and of the hygroscopic inorganic
recur sor cts qgiﬁplvent fO{tthe i hor anl&ahn&

*ltyg S?Pé)l POTEsT salts sufta CATNI0S QP he ifvention*4rc a
meﬂiD'aﬁHfﬁ'{HﬁMh@EEﬂﬂ@ﬁfeﬁl i}kﬁla(d%%ﬂ%s a0bliak-medalind alkaline earth-metal

halides; the use of perchlorates is preferred.

In the case of composite sorbers that foresee the use of solvents, some examples
of polymers and solvents suitable for carrying out the invention are cellulose acetate in
methyl acetate, or the same cellulose acetate in tetrahydrofuran cellulose.

In the case in which the solution is composed only of the polymer precursor and

of the hygroscopic inorganic salt (the precursor acts as solvent for the inorganic salt)
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pol yneri zation of nethyl methacrylate (MVA), or
pol yet hyl net hacryl ate ( PEMA) obt ai ned by

w@odogmessBeat i on of ethyl nethacrylate (EMA). |PCT/BPENS 064590
possi bl e to use conbi nati ons of polynmers or pol ynmer
precursors for obtaining ths pol yneric matrix of the
conposite sorber being object of the present
i nvention. The case in which one of these polyners or
pol ynmeric precursors acts inside the solution as

sorae osenilendd sugakigentymess aetpolneethid methariydaie 8rMMA), obtained by

advant ageous. an, ex l e, e use of .ethyl ene
pol§ BB R R SlcRh 878 BuMAE o TeRieSidhitiare @EMA)
obtaRkabipbEmirieiRnsd diey/ sthety ENMR )RS pol yneric

matri x PMVA and as hygroscopi c i norganic salt

di ¥sislalsedpesit it uph gaasingHonsert Rolamerseor gelynces presukwers for

£t qul . . r eov 1.cul
o SRR o SRR APELE MR Yr e prsen
invptitee Mo lcassl ihwldch ome adihegupAymesioy pblypedricrpeecurdes adts inside
exanpl e, the use. of m xture of Eolynethylnetacrylate

the( NN P tHOWEHYISTBBHACTCH B & ORMVIYIFRETY @dvankagsgus. As an
ntiag r a L

cx ARSI S/ EATRNE 110 HARTR PRl SBLHRRE s o

obtpmlingre comabdsitensdnlas Hawingadsepqiyacec natdx eMIdAdand as hygroscopic

.environment or in a.closed device. Functionalized
inogglsrat! pdislydo s o P REKS L PEBBIKT o lESHi op g pegicularly
adVaRRGONR, McQRE ipatiZalPRYsIveshsusal tBtshbightion of a polymeric
properties. The adhesion on a selected substrate in
preparser wghwdpy medgorlemweighbpolymer.fAnan cxqole.cthe usmobmixture of

conposite sorbe the,use of trinmethylsi yet hyl
polfETSER R B dRAPIE t e iy RIS QAR M o o
adVaRRIZEME WD RGNS bR Basihgand lsRSSkag¥ RM0At Bust to be minimized, i.c.
~_netal -oxidi zed substrate. Qther additives are usually
if thopalgmerizgtionthae tof fakaplagdimyod prcd srVirenraemd oF in pelgead degice.

po YA i i i . .

Pl YIREeh &Rl R hort eah FiGHRnE B4R in oyder tp dmprove
and aptiraize physlocheniical enaterddipeadertiosi Thatdlicsicansh & kele@ed substrate

h in f i f.th I ' i h

i R0 TubA oM R e oo B it % e of

ik QROISI Ry P ndBadtHR! kbt OWET Yahantdyedus/ M6 WnpfBR th
Bt P Rat TR 8 e ool dmp R the
adheniou foact glassrigpqorocmstsl-ofidizhe sdspesi t e sor ber depends

on_the specific h oscopi c .inprganjc salt.used and on

¢ notheh apliEver p 1NN GRS EHSS b1 D dPAbFuB LR (1 oFhi Set as
pol§AR Azt nWIb&Btek MhifreAGt RindS 0B PAIYBREZAtRIN chfiystsNAh IRNsEd, as for

Salt) or on the sol vent-pol ynef-inorganic 'salt '
exapebi qationionsnignid P rafli¢dli ipitlatort endeit @5 rahaeenaimfinstion of the
rofSp i b 55 D SRR P BT R B Fagon
usudlll lovadrl @ Wl t®beakAv.t he pol yneric conposite

sor ber, proceeding with its dissolution, for exanple by

st The Awmptithel igerganicalt imbe edsisd during theagnufacturing process of the

composite sorber depends on the specific hygroscopic inorganic salt used and on the
characteristics of the polymer precursor (in the case in which this acts as solvent for the
inorganic salt) or on the solvent-polymer-inorganic salt combinations and is difficult to
determine a priori; and it is thus necessary to gradually add quantities of the inorganic

salt to dissolve to the solution that will allow to obtain the polymeric composite sorber,
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the addition of the inorganic salt corresponds to the

formation of a precipitate on the bottom of the
waodansesee When this situation is reached thi SPCT/EP2008/064590

i ndicates that the addition of further inorganic salt

quantities will not increase in any way the

concentration of the dissorgéd i norgani c salt, whereby

it is possible to proceed to the consolidation of the

pol ynmeric matrix, upon elimnating the precipitated
proceasimmwith its alissolufion, fexenapipde by streiag sheofoldtidnt andtabeerying when

The. use hygr oscopi ¢ inorganjc.salt powders wth
the AR ol o SR RE SP ERiPeARY o dormERe falfegl on the
botéth F Fcn@litRn. Whehhgis lsitiatfonGo RelichéPmss MeicaEs iRaehedidition of
and sinplifies the subsequent operations of renoving
furthge inoxewe syt gednsiticamall nopincsease yn ahy waydhe soprsagpiipreot the
‘ Curat | ondi 1 i 5 5 . o
sk b YRS B GLED, bREaCL LT or
polptmedit phitaik e dpom @iigamithgSthkt preSiphgttd neagssarsdlt, ot éxample by
second aspect thereof the invention consists in a
mepps HdHURHM t he renpval of H O from devices sensitive
t O : ' O
comat B ERA oY o) o BERRAT Ol Bl S fhon um
makesp adoperavidentrabe ideterAmatign tdfethsehmitt corelitilensi b@sg trhathed and

. benefit the nost fromthe applicati on of the nethod of
SmARES; fh %eaHe%Paerﬁﬂwoqf}aﬁ?ﬁﬁeg&@ PEESSAE RS pl ays,
M OLERLAGT ATRSHADLERE (K MhE SHuafEn | bhfitibdrakd §51uSn is not
In general the nethod of the invention offers

reaglthdam adech odserthd remayvaheperssar pf theapreeingatetd organic salt is not
a concentration inside the sensitive device nmust not
“EX¢Bed a critical value during the normal functioning
of It HecbaN iaGFoct THHrSofahd iveRtiony dnditd & & Rletlo@dot thetloval of
ki nd of sensitive device and anong those which require
HoQ fieam geviegy spatidye ©ddupicpes bothease of rmmsppsorbeygonsisting of
I .cal. 0 raf i [ .order of 10 ppm
hyI¥&%g§§¥%ﬁﬁ§§gg%”g%%?ﬁgqé§$?§ﬁ%9g3%%g?te there are the
soAatongetht Sengitivec Bevdads thutpparetit dipe hos600th fiemppitation of the
irreversible deterjoration phenonen re triggered. i
method qf élpey%?nttoarﬂr%\pmtﬁﬁolf%cqgh%%ﬁ@éﬁsrﬁw ag%re%heetromechamcal

de%&%%ﬂ?{gﬁmﬁ a&?ﬁ%? be used in formof an already

conso at e in this case with thicknesses
t ypi galetay theenesbed of thenmvauidn 26 remdventagds wieep ibes nesedary that

not t conpletely.soljdified, while carrying.out .
thet i s A S i SR st e At na)greg g Cuiep oyt during
theORGrhal truR@RnRReDr dhSBENSEAThik Nerkidhis vaIAS 8s trBBicdS® Me kind of

the nononer as nediumin which the hygroscopic

sensyioE ganice asd hmong diose sihyahdrereise bk tveryt lowbeatpaeanceniragionyare the
OL%%IS?{%? %Pclé{ﬁy %‘e)erd ctzorr]lic:esntl\r/é%%nso 1fn He 8fdelb §F ﬁygl?mtolg ersse, vi/hserena% at the
extreme opposite there are the solar cells, which can support up to 5000 ppm before
irreversible deterioration phenomena are triggered.

The polymer containing the dissolved hygroscopic inorganic salt may be used in
form of an already consolidated film, in this case with thicknesses typically between
10um and 200um, or it may be used when not yet completely solidified, while carrying
out the final phase of consolidation or polymerisation once it has been dispensed: in this

case the use of the monomer as medium in which the hygroscopic inorganic salt is



10

15

20

25

30

evaporation of the solvent that could give rise to
contam nations of the device. The di spensing on the
wo povalosesepport nmay be carried out by vari ous nRCTEER08/064590
wi dely known in the field, for exanple through brush
work or spraying; preferred.is the use of serigraphic
nmet hod, well known in the p7|nt|ng field, which allows
a better control of the deposit t hi ckness (by nmeans of
control of the stencil thickness, through which the
disgnlxedmesulisgo e pergutanypdsentigeous aidhis m\glytolﬁ @ss pprse Jheor is no
al so. a f. | nogyaph used. a f.ixed
evijofiaRcar FoRMERDLEE YT ifpeist o BpRiRurlpt, b oy i e
disPEsMBSROME FinhOsup E@ﬁ nhiydenassedfut b & afibhdthethSOWRRTy MRYvn in
of using the sorbers made according to the present
thej figldntfporexpples Eugughhdrimbl oy of snrmengobyatered is the use of
t I [ of iC
serl%e{hhﬁé Hlef:i%gebvl% lqélné%ﬁsl}e{ﬁ% B%’ %{ug%? 2R thhLJlll e{ﬁ)@g a b%’?er control of

thef deposiathiti@resodlyaating qfaloytrelr of the atenﬁﬂ ahickngdQ)| tiromeh Gvhich the
material with a nelting tenperature typlcally | oner

mixtHeenis $PGOEL0 Pase fPricacdiishticFEpROTP g1 ddwesTikppgriphemay bepigsd (a
plafe%@@a@a e g@eagfun?g bh &r@ﬁ%&rﬁ SERHistd 33%&‘1%{ QBrdsPoridi€o the

rm of nano at can produce
ﬂnﬂﬂﬁhﬂﬁﬁhﬁﬁkmbmn inthe field by the term

"el ec i Nnj.n I n so devi ces | e usef ul
fi {*Ino aﬁ(n% 1\%’&%% %ﬁr tHeMe QF%T@]&% d‘)év ﬁ@epw‘m ltni’i%ntlon
foré%%@@ﬂ’l%'rﬁ&tn%’éibﬁé o g'?hetr Qbﬁaﬁhﬂ?gethE _RsPred ﬁ\ﬁg'rgﬁoﬁﬁl 1H$I'g9ﬁlc salt;
foresees the introduction of the conposite sorber

in this sy ignyedd|th dhtaedthe diM sq@@dhs@qmmﬁmophemmlymer 1 e. from

ment he nel ting. thereof ,an o
o PRy Rl R g e Pk RS ST 1BREO0S ce
I NAdotheAkh¥boditddn® IfERcERE NEE -usABING,d herteaN siabe WRcording to the
devices that benefit the nost of this particul ar

presat ﬂm\@mﬂ@w ioedpian pheanefbrosy bt gindequpduscd by 2t taehngyuefnown
Huﬂgg &??H? &h@%&gh£%nﬁﬁﬁ ct thereof the invention is
I n

0 composi| sorbers consisting of polymeric

mal $odes deaegrit sapdedissBdlty €tl thy gies vohine: ofthe galmltCVe device
1$g$ts t hat cogld be . chosen fromone or pore of
W1

§ %le?ﬂjlti? i Licsapismagerad ririononssees the ngoductlon of
thegér:] dsE@ sBAfet B %ﬂ%?ﬁsﬁﬂhﬁw TGHHESA s%lbgf%lﬁibﬂte gﬁ-fuézﬁl treatment

al i ne earth des, anong use
causés tyhen dtel roclaing sharad ahd somsoqlhmlt ;ﬁiﬂlafgrfrth@l nntheolume@ftheodevice

be further described w't erence to t .
in %aﬁrw%org&w%sf\@a j Ay evm%ﬁlaahﬁzﬂfh Fhsy st of his
patﬁ@ﬂ@@@dntf%ul%ﬁbﬂ fc B6 pR6tEA I &1kRRd HEASERD didhygRt i on i's

produced "by dissolving a hygroscopic inorgani ¢ salt in

a hondnesk aspectdheraef thy tafenpoul gy iahercnff torgegmesiteiprbers consisting
of el&%%i’l(c) rn?a{tﬁfelsscolflr?pergsing &sso?ve e}lrgrosscgﬁalrctlhglrlggnlgIs%l?s %at could be
chosen from one or more of the following inorganic compounds: alkaline-metal and
alkaline earth-metal perhalogenates, alkaline-metal and alkaline earth-metal halides,
among which the use of perchlorates results to be preferred.

The invention will be further described with reference to the following examples:
Example 1
A film of a polymeric composite sorber according to the present invention is

produced by dissolving a hygroscopic inorganic salt in a monomer. A quantity of 0.4



10

15

20

25

30

controlled and may al so conprise flakes of a dianeter
of 2 mm The inorganic salt is dissolved in 5 grans of
woredobphases acryl ate (MVA) and 0. 05 grans of benerGI/EP2008/064590
met hyl ether, this [ast one having the function of
pol ynerisation initiator. Tse pol ynerisation is
carried out inside a chanber nodel UVACUBE 100
produced by Honl e, and obtained by neans of
irradiation with ultraviolet |ight produced by a 100 W
graper elumpgheampn perehtdretefio lusedai the p@waimﬁsl eartitl@esiswbﬁwmh is not
IS, Subjected to tmen for
corlouRy abd GG upiie Bk ol d it P24 I Mordigsal i
disf1€cdRl ¥ BRIMsSETUM S I dtaityliafe (NDM@@Cbn@L(I 0P Y¥rafBadToedboid thethyl
| mograph with a thickness of 50 mcrons on a steel
ethpll &tl@laéh@lefhaﬁmgnbe &wﬁgm pﬂmlwewnﬁwngat@f a "post- W/

CUO SRR |00 A RSP AP Peg o 10

prodpéh"d&iy Hﬂn‘ale aerrﬁ dbwlﬂedelﬁl @uinsiof idadjhtionew o ylttaRibdst lght produced
i nert gas flux in order not to conprom se the sorbjng

by adpady tr%er%}fryafﬂ%p HY ghoodeping ffx%ﬂ’&‘a Hiccsosuion. is yypaected toa "pre-
U\ﬁ&&%%g E@Fi%np%orqfatrﬁlﬁﬁ{es Wi a%?igﬁyn i e%ﬁ&é’l@o R shigere

conparative a polyneric
cofipo pir¢-polyorctisrd saupsndusgdadyundy rogesaifi adilmogeph with a

th ti. f th a conmmon
i3S e, O e BB Bl ST 5D o
UM RMMAY %tﬂl@tﬁ o @gaﬁhﬁu@@ d(lthe( MB&ELBANIAY : rdducii @Bse being

t he §o|vent is not ab ssol ving the inorganic
9.384km.). Mhleofdbanteredies Omratpmsmﬁaraﬂ@ outnoragwecb@amrtdeamelnert

h
oy B FroRgan o rate i SxfBe' Rrah ey G REhiRal ppeeni
salguantity of the solvent, a quantity equal to 15g has

been used. The photo raphy by SCSBtl cal mcroscopy is
shébmphatogrrpfur &y onticelumigspseoBy (scoapainafipyE)l- A film of a

pohxgﬁ 1 & %ﬂlﬁ\ee sorber is produced by operating as
—evh'ﬁ-eﬁm—e—r}& ng a solution given by the
ronimm of Mydlymiricecbnipdsite pomde issprotiudedsyoaeogiceating under the

mat er but usi.ng a hygroscop mat eri al not
CO@@?%@@? ﬁth?rH@nﬁree%Hg aCRYEMY S&ivenr dachlrgmethaps Eixilefel2). for

thel Iﬁ)a?ﬂ%}dg n ot datﬂg %rgzﬁn@ s&lH ﬁiﬂ{ggelbétﬁg Yalwilith Qne so@vent 1S not

| ssolve~in thacryl ate.
ablplbtisgrlapp yhdipo@phicaalt. ni cr oscopy is shown in f| gure

' Jfﬁea gyaln%tigs of polymer and inorganic salt are the same as in example 1, also the
particle size of the inorganic salt is the same, whereas as regards the quantity of the
solvent, a quantity equal to 15g has been used.

The photography by optical microscopy is shown in figure 2.

Example 3 (comparative)

A film of a polymeric composite sorber is produced by operating as in example 1,
1.e. using a solution given by the monomer (MMA) mixed with powders of hygroscopic
material, but using a hygroscopic material not foreseen by the present invention, i.c.
calcium oxide in powder form, added in a quantity equal to 0.4 g, that does not dissolve
in methylmethacrylate.

The photography by optical microscopy is shown in figure 3.
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Thi s exanpl e conpares a secondary characteristic, the
transparency, of the filnms from polyneric conposite

W@ orbesEs3Obt ai nabl e with some speci al pol yner SPCEHEP29G8/064590
whi ch PMVA) prepared as described in the exanples 1-3.
For this characterisation a,doubl e beam
spect rophot onet er Jasco V 570 has been used, with a
si ngl e nonochromat or, a Hamamat su det ector, using
deut eri um and hal ogen | anp, scanning vel ocity 1000
nnExampleghssband 1 nm and 0.3 nm accuracy. The

o TP R EmRE TR Tirehibny CRTR G egERECEShAT B fims
from: Polyeheki@CéodifsRe Qorbler obRinBR. wihesdres Wpédalr ﬁélz\fn@ﬁ; {#nong
e

the spectral interval 400-700 nmare shown in t
whichd{¥ MEA ) prepragiedaar doperifperd dm the exgmples 1-Shows t he

tr I SSI f fj i

ny bR £ lofoaf M bhicRoMh Ry Jio v 570 gy been
usddhevith ansifzies moRochiomenr,0f Hathahatsprapatad wimgodéittiim and

to what described in exanple 1, respectively at tinme O
halggen kepine scmingoyilecityr Q00 @ (pig, pesshand 1 mm 3pdi&3 iy accuracy.

Thd icﬁ%r.h& Hed LNEe L &3c ﬁrﬂ?ic% e \Pgﬁgé to IR £& 8f zi'iv\llcident

pertectly superinposed, circles ha een use to s
lighttteamainrths sdnople titve a tesdnght oft i 0 ymnher eas cr osses

ha been used, for the test after hours; and curve

5 Yo BT vl SESgHT Burryd G- Wi s shepdtaghe efres 4
anPEL 9% dhng: to what described in exanple 2, i.e. a PMVA

filmconprising not perfectly dissolved magnesi um

per chl ocave lsahdawss tha tthnguissod Autive of anPMMAofilthevitleen any
t he tragﬁgarency curve time O (curve 2a) and after

23 hour SYHP ERISISABE 6" ai r, (curve 2a'), is shown,
usi ng agefvexpanded SeAl ehd Aanid8sidn | @rkd & i Mat $eepared

in order to appreciate the differences between these
cur ves. adoordims tonehatplssaitisen eparapld 1araspecriaclysit dinan@) andafter

exanp! o2 hoya oL pseo s & M IE QTR SpEgSLfGpe cufves. which
resul t egbs@PaSVE alnkds® BEBSctlY-s3p&irdpdse8NdirdaVhaQBb¥er Bsct B&how
case of figure 1 there are no particles or their

aggr egatheoinis foiehqightyatriiricd), adetses Frossos banepeoniused fogghe test
insteadmﬂge?qgﬁmign he case of figure 2, in which
there i s hot perfectly dissol ved magnesi um perchl orate

in the ideswhbwhth@itv@smiskda cifredffal il Wepdted hé@edth@to what
characteristics, whereas figure 3 shows thecal ci um

oxi de pdgsEfibidedn eviemplsed. i-8 £hBMOGAyHER | onfrrisipg not perfectly

dissolved magnesium perchlorate salts.

In figure 4A the comparison between the transparency curve at time 0 (curve 2a)
and after 23 hours of exposure to air, (curve 2a'), is shown, using a very expanded scale
for the axis of ordinates in order to appreciate the differences between these curves.

It was not possible to add a curve relating to the transparency of a sample
prepared according to example 3, because this already at first sight resulted opaque.

Figures 1-3 highlight how only in the case of figure 1 there are no particles or
their aggregates in the polymeric composite sorber film, as instead happens in the case
of figure 2, in which there is not perfectly dissolved magnesium perchlorate in the film

which gives rise to a film with irregular characteristics, whereas figure 3 shows the
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Figure 4 allows to observe how the norphol ogi ca
differences in the polyneric conposite sorber filmcan
wo c@ndbessen al so i n phenonenol ogi cal di f f er enceBCT/EP2008/064590
referring particularly to a secondary characteristic
of the hygroscopic film ﬁb its transparency. This
secondary characteristic is very useful in the case

the sensitive device is an OLED di splay or placed in a
solar cell. In fact it can be observed how a
calbﬁygr@éd@pﬂrticlﬁ tmolged duthe pobomwicdilmg to the present

ent | n shows tra enc I ne 2') th i S )

t of BT, 2 BURS IS sPect S RBR RS BoraloleR firtRpbisuit the Biymeric

corhpé¥itd adter Saht cdd tri®fdom afsy rlhriﬁfenblh@ncﬂbgiﬁﬁcdlﬁéﬂeﬁbésc r&fbrring
transparency of the hygroscopic filmis not

pariewpilbie §eacananhehappcstiste of iy ifgresseriacipy é.cctimpemwatency.
Th@%ﬁéo’%dgﬁz dch%%?ﬂ ftch iS5 Veg% uéc%?ﬁl {I%RL ?a‘gég?lgér s%tng ROL gg@'zec an OLED
displagot paked ntedokalceitonsi der ed Fl gure 4A shows how

there are no sbgnlflcant differences. in the

t r Bt 45P8hDe aPVEVE haw e hyeontapis sipetrodwedi dreerding to the

[
pref B Ehh Ut b RO QintE 2 MUEL AR bonl a6 at of o
polfowr wethdar 1)10rgh1mstse]adlua: i Funtlmnrnh@chmmgermtlby)@ trassmmnCy of the

i nor gani.c salt not | y. di ssolv
hySsBRpRaY En Aariol omaBarbE b HEN MYoIe Gl sgtive componen
corfgihbdediy, ﬂ@ftﬁé h%roﬁcro%llsfﬁbﬁg%hﬁnsa@th @ﬁ@%sﬁfté & b&8lways greater
(curve 3) With respect to the filns of the present
thanrﬁ?\ﬁ%fnmutbmsmhml infes@l eorsidghedvari ability of its

aracteristics .accordi to the -
RePBaTeaR R IhR &1 mPraiB TRt BB i g rframgmission
cursé Iokla d@ﬁf si€d idrb&albtdiheditcofdingy & GOMARGNLS the iARRSIBN at time
to be added to the polynmeric matrix that is not anong
zerp hggEe a@sa@fiuaﬁéﬂﬁ purs ﬁéewg@ﬁﬂo apprureadbn, as in the
Caﬁl%te% Ct?l'n‘f c&ﬂhﬁﬁg?e? hv‘[é c 1?181‘ ﬁlct s%ltgdo\f eI[fEcctBr algso%d n
opaque hygroscoplc S no
thep@s gmbiie niadripeadactr fn)ﬂhhﬂloﬁh@‘ actgemarsladefmrte@LAIfé{E‘»r ]Iransrmssmn

Met hod, for manuf acturing a copposite sorber for th
charag{gipiics 6furys & watigiesrschip ﬁlepfgp%%frﬁ%% PEERER; W%mwnaﬁas also a

hlgﬁy\glhgﬁﬁl%p bEith fﬁ%gﬁ n%ysc"ﬁlrntacteﬁgﬁd'saé‘ct: Q) nB Offgﬁﬁaeé@'s%nple

ygroscopic itnordganic salt is dISSO |nS| sal d
zorpaifytefiine matri x. 2. Method accordlng toclaiml, in

shieh sald, bygrpscopic. Lnarganie salt LS £hpsen £ Lomcy g
the%lﬁﬁérﬁgﬁﬁ@fxetﬁat 1§|n6'§‘11ﬂ18§%/e E@Hes@ﬂgecﬁinktﬁk 'bR8ent application, as in
earth-netal halid : d according to claim 2,

thejoasawii cakciwaiodidgl that Heswatalglweaw kaopamie hygroscopic film and for

which it was not even possible to perform the characterisation.
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earth-nmetal perhal ogenates are perchlorates. 4. Method
according to claiml, in which said polyneric matrix
wo gooboseseel starting fromtwo different polynmerBCT/ERZD08/064590
precursors or a mxture of a polyner and a precursor
5. Method according to claim4, in which one of said
pol yners or of said polyne?P%?ecursors acts as
cross-linking agent for the polyneric nmatrix. 6.
Met hod according to claim1, in which said sorber is
manuf act ured by neans of (@vakMBati on of solvents from
a solution conprising the polyner and the dissol ved
hygroscopic inorganic salt. 7. Method according to
cl ai m 6, Mdthothfos it tEHgUA icOMpEQRPITrSE@ SfoR tIEOFIMVal of H,0
solvent for the polynmer and the hygroscopic inorganic
corgpiiting 8 polERdirdmatordl mdygiesedpi morganimsalinickraeigiigpd in that
saiﬁl Kg%rgg‘ccogpcl iﬁofgggirc%%? IiSCdig'S%i\;edliI?ﬁi&jé &f@é&g&ﬁ@ m%tr&ql ymer
precursor or “a m xture of at Teas ol'yner "and a
poRymer Megleudr &osrdidgh@tclamnistin tvhiichSsadd By@irvRBpiclinsrghiiie salt is
inorganic salt. 9. Method according to claim§, in
chogpn &Rnsalkyinsongtabandyplielinesgrthimctek rethalogsnates, afpline-metal and
alkﬁ'ﬁﬁé“&gthfrﬁétaltﬂh%d&%mval of H20 from devi ces sensitive
to 1ts presence by the use of sorbers obtained
acsor di nyldlmdt heoretd oa chimcl,annwllich 53id dkélhocktal and alkaline
ccoggéngﬁto clain110wﬂin whi ch said sensitive device
carfsmgtabperpalgeensfesare AgchlRRso g according to cl ai m 10,

I ngawhi chveRaldl £e08litd WecIBBY I 08 WisicR said polymeric matrix is formed

m cr oel ect ronechani cal devi ce. 13. Method "according to
staggingi fnom Owoi difforenicpolymicts, Sem pracisersdmvd pexture of gpblymer and a

cell. 14. Method according to claim110, in which said
PICURSi ti ve device is a lithiumbattery. 15. Method

acsor di n§idtivdcdRbitlindio ¢lRimvAI hwhRh ne GTRERI A@yrBek RRof said
is used in formof a thin filmwth a thickness
POIFBICHRISAUTSONS 4R a2 OO srhinking agwe fordhie aelyvrcdr mpid cl ai m
10, in i I.d. € 0gjl S 1S, 6 [ s
1061 SR BAEELLE SOVl il RSB BRI
mea@n8Dlevglairitiom of sslaeitts Saymber solution comprising the polymer and the
dissolved hygroscopic inorganic salt.
7. Method according to claim 6, in which said solution comprises a
common solvent for the polymer and the hygroscopic inorganic salt.
8. Method according to claim 1, in which said hygroscopic inorganic salt is
dissolved in a polymer precursor or a mixture of at least a polymer and a polymer

precursor, that constitutes a solvent for the inorganic salt.

9. Method according to claim &, in which said polymer precursor is its
monomer.
10. Method for the removal of H,O from devices sensitive to its presence by

the use of sorbers obtained according to the method of claim 1.

11. Method according to claim 10, in which said sensitive device is a OLED
display.
12. Method according to claim 10, in which said sensitive device is a

microelectromechanical device.
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17. Method according to claim 16, in which said
di spensati on occurs by serigraphy. 18. Method
w@e@onsisag to claim 16, in which the final stepCDEP2008/064590
consolidation is a thermal or UV-pronoted
pol ymeri zation. 19. Mt hod ﬁfcording to claim110, in
whi ch sai d pol yneric conposi‘te sorber has the form of
nanofi bres. 20. Method according to claim19, in which
sai d nanofi bres are manufactured by the techni que of
el &€&t r osMetimidnagcoling toetlhiod 1 Q.cioovhici gail sendiavardaddce isrm solar
ich said sorber is introduce in said sensitive
evice by nelting of said conposite sorber. 22.
Pollyer i &1ceyiRRsbideh eS8 chems] 0 anwhithishid sehsite) JovRdel i€ a lithium
matri ces conprising dissolved hygroscopic salts of one
batigry.nore of the fol lowing i norganic salts: alkali-netal
and. al kal j eart h- l.:pe |- et. -
ny i oxi aMsAog REMIRL RSO, SRRATMEcnbalf bgrBB Rlused i
forfedfiadtB. fildBwitlPaltlidkddss b& B0 $0 hied 30U p@r according to
claim 21, in which said al kalinetal perhal ogenates are
pet@hl or Madlind agcordpp yige elam c Hhpigs imthéchs 6#id eporapasee diomlpr 1s
- (m21; i i.ch j I rj ErieX 1S 1:q.4: -
aish oS RAPgr sl 1S BB B e R B o of i
sorpe@l ynmers or of their precursors or a mxture of at
| east a polymer and a pol ynmer precursor, 25. Polyneric
cofrposi t Medidpascording teickymt &0.cinavhichsaiq dispeisahors geeprs by
Sm@#ﬁglf said polynmers or polyner precursors acts as
18

cel

-linking agent for said polyneric matrix.
Method according to claim 16, in which the final step of consolidation is

a thermal or UV-promoted polymerization.

19. Method according to claim 10, in which said polymeric composite sorber
has the form of nanofibres.

20. Method according to claim 19, in which said nanofibres are
manufactured by the technique of electrospinning.

21. Method according to claim 10, in which said sorber is introduce in said
sensitive device by melting of said composite sorber.

22. Polymeric composite sorbers consisting of polymeric matrices
comprising dissolved hygroscopic salts of one or more of the following inorganic salts:
alkali-metal and alkaline earth-metal perhalogenates, alkali-metal hydroxides, alkali-
metal and alkaline earth-metal halides.

23. Polymeric composite sorber according to claim 21, in which said alkali-
metal perhalogenates are perchlorates.

24, Polymeric composite sorber according to claim 21, in which said
polymeric matrix is obtained by the combination of two different types of polymers or
of their precursors or a mixture of at least a polymer and a polymer precursor.

25. Polymeric composite sorber according to claim 23, in which said one of
said polymers or polymer precursors acts as cross-linking agent for said polymeric

matrix.



