EP O 544 921 Bl Descl’iptifon TECHNI CAL FI ELD s The present invention
relates to a pi gnent - att ached bl ue-em tting phosphor suitable for a
fluorescent |ayer of a color cat hEBé‘ﬁ“&?z! 35 etc., and a col or

cat hode-ray tube provided with a blue-emtti ng fl uorescent | ayer cont ai ni ng
bl ue pi gng g% @ﬁ;tlcles on the inner surface of a face plate. BACKGROUND
TECHNI QUE 1 I nprove the contrast of images of col or cathode-ray tubes,
f | uor esceficHiicaR!Fpt ubes, etc., there have been known a nethod which

enpl oys a pignent-attached phosphor wherein filter particles capable of

~ absoOr bisng t ke b@&ehemelnﬁun rSlfitei1d £pigradnt-gttactet Blab-emitting phdsplidr GBI for ACIGESTental €
at theChed laypr tdha i Sqathode-ray ube,Cétc. bidPa 3088 Catitidé-rant ndbeUpibvidad 3@iih, 3 Disp-emiting a
met hod whiluoleseentjayer/@niaioing biegipigrhans sartizles binthe naersufsbatfe farb platel 5 cat hode-ray
tube. In the nethod which enploys colored glass as the face plate of a

cat hode- r BACKGROUND (TEeHNIOHIRsni t t ance of gl ass is reduced, whereby the
contrast can be selected relatively readily within a practlcal range, but,

t he absor ptiT® rimFES?"erfbﬁ costpsy ot imagesxaf eplpiogatiogeyiy tuben, flugrasgent Hisplayntukesi efen thergm
R e
substanti hed
phosphgr &SP é\ G?QE' 8 &8 e"i'ﬁm?%é’f'd F§"°H'°Mf"ﬁ'bam@?$é’8 7998"’?% %\'?'iatﬁg‘?g
cont r adt

Lhcch t hseco ore t ne to.0f & Q)dg-%, u 5 e traRsmléance &
The above
spectrum or | BW%E Jteh lgua?n E?{Tﬁ nE;b tﬁee %3 ra%HL whereb
transmitt S‘Fe@u bhd?\t s§JEEt§rﬁuh°n wave engt regi eSS P osp or and
| oy npt helyiay wﬁlagén%'b?s thB BighnBrtStidched fR6dpRdrias thb AudrdscdnbByer is a method

transm ttaf%@tﬁefolrlnﬁ#ﬁvm EREHREA Wwithodl Yodiding! fhe BRghtnB&iof & SrédAIP AINE dossidigle en ssi on
of the phosph®ibold M\l matdral & ubtR sBRGRTEE & sharddRIhE Y einl3SlorCHBEUMSIF a PRcEPHor.arhis
bri ght exfier material isG6duiréiatd hevd d EaEHRtde higil Inlthe' aRiEsIR twaldentif @edidnLue trerphbdphdig
phosphor , andtlow i ofheit waablbrgthi régiahs. cByathip clipreetetistiniof d ranarmittarios, difie @orpfonents wischsionl |
as poses bhot cartespobad tot theldrflissiomotiihe piiosprer sele wit ive sissobad, pberébydhe ¢onisaspimderzoight and
an absor péxteior light cembegmp@gedpossi bl e within the ether wavel ength regions. 30
As this sor Withfresgedblouthe plugyereitting phobpipre it lisespitablecte usq pigrosnt which has analsorption as
( 3NaAl - Si 2 pogpible st ahouli 436 nin| whish (srikepralesionpak] of the mmphor.@a%an ebserpfmaﬂ lerge
( CoO nAl 2&gpssibiewithindha-piher wavelerodegins ) , copper sul fide etc. in
Japaned®e Unés s spaqpf Palus piomep, heie iaye breRgropessd gliramagine (3 v\%%:Nast Brypsian
r esear cheug)fFesdFpiC ‘r]%e'é‘ﬁ?ﬂ) ?"I'?%'bﬂf’ﬂ?%e (GoP+ 1o 0:) @%’Heﬁ"diﬂ?o(c?%ﬁ“?zl)ré’%??aﬁu'%l or
of . cobal t (C4P ?ﬁ’ r'fh 3'19% 58‘9’?‘ '°ﬂ'8’é§° 7 to t he erp

ent lﬁ% I?E] c | 0 c8h

0S|

l'T

(

spect rum

Spect eé%;;g-, Fge %fn Ak e e uch&%f"g%g

i npr ové& I ne prac
ext ent has tra rﬂQ%Farcﬁcgtﬁ/ R0 B%@%ﬁ i Whe! dkcd pfae stas thL}eG%ﬁ’ thebut
i ts chem &stu ém.% biths bromidal Stabiy X ve ob alRloBBm @M alihg ih ' aftstning sbi '@

at t@h' NOth§ bJ3pHoPorl iR BRAA NP to M catkbdb-RE w8 A drélghtab&R t 0 the cat hode-ray

t ube i g brougreva Ak fadifid) it has bben R &6 lemblBE afniditiod Onhereln theaitrdifdire HghRnbist O
enpl oy a cwbbodithdsicizi ddmpduad. Howsvar whendt i caafee b aicsthaievayrtae, thérd Is oprabildm thatc
conpound. itsHade \ealor, is vamarkably chabgezidayt ieatiiation ¢t etsatrdndsbem, wherebyl b eshift toh the @eaksin ¢he

pr obl em t braisiantspedirand pf thefluorescest screerais kielylty occlvanged by i rradi ati on of

el ect ron bed&ngertiess ciloymsiansdsi & is intbndedhin theeprisentinvehtion dnsolys itherabevyearablenneand tot he
f | uor egg eprovidec e gigrentattichédeblye-enajttiag: phesphoUaelenrising @ hivewmiting mbpspherehaving g Lius

i nt ended Pigment ettaghed Jearato. iwhigle hasi fagtnepsoand shereical prabilighendds ?ncejmtefrr@ﬂm Pectun
provi de achsragisties. wharehy geer Mye amission can bryobiaingd whesy coatetpt ihe Faipdgrray tubs, and a

bl ue- eni t £9199GatNsBEIHERe RARRYiAPH Yith2 BlerRmifing Ivwas coginngchrogPoya Rivacrigmeniyp B MARls
fast ness SHIRCHBRTECAPIE8t abi | ity and is excellent in reflection spectrum

char act®r E bl ue em ssion can be obtai ned when coated on
t he cat hoh@—L@Ml or cathode-ray tube provided with a
bl ue- em“'ﬂﬂ RS o h bonbHRink AiRe-siirg2C
of the fa fg’\ E&(@&gﬁ i %ﬂé r%%; Bﬁoéasn "f.a RS Mhghidht

al

provi d%é n'aryctoro.l&m m{a SonfpRSiY 4 face Wktéth blue-
RN B e A TR YA oA e e o A R

bl ue- em tbbmnéf@émwp.gr&m.slu b4 th b§BiFhene partide8] Ng @ CoO"ZnO. Si X2 type
pi.gnent, and a color cathode-ray tube conprising a face plate having a

blue- emtting fluorescent |ayer containing blue pignent particles on the
I nner surface of the face plate, V\/nereizn a CoO* ZnO Si2 type pignent is
used as the blue pignent particles.



2, _EP 0 544 921 B17The *CoQ Zn0O 8102 type pi gnent has been known nmainly as
a gl aze stains for colori ng potterles However, in general, such a materi al
has not been used al one as a pigne 0 344,921 BInd onl y the ones having a
particle di amater of from5 to 10 urmare usual | y avail abl e as the gl aze

stai ns. Thus ob#d. EP? Jﬂ%ﬁﬂiﬁtbggi G\gw@‘naﬁ“yl 'angl%estafin's%%mmgt ffb@terles
pi gment - at i—l@@éi}é‘r m%@ﬁb?al? Qéh.gkgé& AotDbSRES altidak b plgfert! A€, Al 0Pk onek @GO
5 1 ess iSgahaf fisheterldPhién 51 ﬁ).ﬁp%u ¥Pavailabi? ad 6 Glakd SR Mhus, Sts LEha® A& been
obt ai ned bxtué.éor 4t Allin o TRIRF thé bigia SHihtiblcibid PHosbibr widlei A Bigbnt Parith di26 ofdbodt 1 wm or
tenperatyrgsgﬁréamedj ess than 1,000 * C for several tens mnutes to several
tens” hours, fHald, MemdObZn0sSIOL typg pigieht Rithe/ Grioi obiaingd byThing a jriatikAa Rbntdiningl Col 26 ard
m xt ure of sms'ualeat abmpdraure siptiedsithae 10000V sBveerl toas MIDUREEOS iséverabtanscthours, Halibwesa§ |

- a m xture of coditignhbrid pilverizingt Ehispigmant rrcludes a oiduge ofr oxitles of thel respéctivel @demenfs drlae

bot h, and sorhm@siterrixide thewsof & enixdue of cobalt silicatepandi dng silicate ot solid spfutionhat the both, and a

xCoO- yZno rsheptherpgicThe icompeaitionalgatiorab the x6ef) -y ZnQ-e3iPntypapigreant is forefprably Syithin Snges

and 0. 16y/ 2'Sp05@dzsh §rand @.idy&A2.9; pprtieuiady arptesably sangrs-ot B R<xF<Disand OG<y/es 1l the ratio is

0. 3Sy/ le putsides the reagescaoloptopaswilhbg dlprged.ssheh helrg Q$§"'tal§'6 F%Fheptﬂﬂé'gmﬁ'lt fo tl?ém‘b'"ed

changed, sWEhheehyeepmitiing %'lﬁ‘?&ha'b |This f°8'F‘p‘7tsFﬂa° % Bclyfes fefidt ug of fid ;Fb ! EFPRAen

the bl ue- efP ?'lt% H’H § therpgt: § qopalt sfjigat zt'ﬂ‘fIsUBaées“a? Qtign Yereot,
()¢

des df ¢
St 31 ekl 36? s rf b i s
m xture th%ﬁ e¥ E gra}{ dr bt é\ea%oﬁ“i
el ement o UG sich B oo b/a Y,
rt

it iS p%SI sythdafs RYiRE @f kiblue NRmett is A& patiEliarProstribtd. Hiweve dynitldBis cahl be V

Al Sn, SDbeoddlict dfg{y;fo.egxgmpg'tmsf@,oﬁh@mm may be added within the range of
not nore than about 10% by weight. If the amount exceeds this limt, it

becones i NpYoR mikify 4nd itk rdtibddesi rabl e col or tone as the bl ue pi grrent 20
Further, synthesis method of a blue pignent is not particularly restricted.
However ,25 Sy ntAmsthal wiareinoie pigmehtl tobinkd/ by fodiiulatinganap Ineerigié eonfaiming ®aj Zrgandesi Atad s
(1) Dry m yiedgermingd fatio, migingriiteinay £ Hall mill, dvdnfigindg te mikiare et B terhpsrabirg nfefm alwut
obt ai ned by.00arCntal 1800 TRyfor saneraictbrss Minutes to seneal tehs ouGo follived dm dodling and pulverizing,

pr edet er m @ediclassifiation. m xi ng them by a ball mll, and firing the m xture at
a tenperature of fromabout 1,000 Cto 1,300*C for several tens mnutes to

sever al ‘!’er@cﬁ'@GF‘B'tﬂt'?'UP?ﬂ??ﬁed by cool i ng and puI ver| 2| ng and

c: afnsalnz | fzgt ljon wgg;gl lﬁr eci Ps itati on rre lkaggq létuo rf°

Sol ut i on c8?|‘r."81‘ ﬁ?’\‘f”#‘ %ﬁl('m;“ ’aP' “3590 lp‘fgﬁfg 5 o8 liepl ‘Qﬁé

hydr oxi des °'|‘I’F'8%Fﬂ tna" ‘09 a\As/l ‘f%'e F\'deo Pane Vafigee °§1 d %ec\?'t u by Ir(?Icohe

oxi de de Og hgobgﬁJ %;aagﬁhggm@toggz % gﬁ ' Q%t ?ﬁé 'lhg dcrf%ey é%ﬁou;@ |L: :(rai{
n|t lilke' ic "sol

fol I oved b¥: Igﬂd Eo {ogldesaﬁro
t h? pr epar ?c?r re ce ﬁ't A Wfer) Yha P | hbiraR -add tHe il %? be uEéélON Sslllodmo Gstorial,
br aqi,des, %hlb RlshiSate SHalthe ks haf B8 udelCThb ity tgiﬁ%r IIy Withint A rafdedR Rbrk about

sol vent f£0rod 38 ob®d iragMeNt of water, ethanol rret hano add the |like may be
used. As the silicon raw material, al koxi de silicate and the Iike may be
used. The f@)Copacibtighadnpinbing andirihgstiethddy Wi t hi n t he range of from about 40
700 to 1,000 I Cin air. (3) Co-precipitation/dry mxing and firing method
A et hod wher&mathédwheingtheepigment is obthipedrtychddiing mddamlgotS@olahn e@taining Sotwlh lang dingn
cont ai niag acogahi¢ compmburi asca pradipitating agentznapablec ivpjoa.Aiesolied i gelecidfpmmingi anwpter-
agent, capabiiy soibbleyei ydjerdiiscluhid substaricn big deacting il cplestt @Nth ginga taner-REpCiPithia Ceftaly and
sol ubl e or ZRetieipwedrhyving) rixiag Wity siligencoxigy. apd g ng with cobalt and zinc, to
co- preci pi t at Bre@ayeaps solylicd contaiping goat and gnc W%‘F r'ﬁ '"‘"?ht%hﬁqnwsﬁ‘l’]'"éli'el qbe‘@rw
oxi de, and Pracipitaiep meffed. G'?oﬂg‘" 6‘!“9 ap?ﬂtl "cBrPf r\%}r“ieo"l? ?"q

d, i sty a'Fs°l"8d e o g’g&mm s
used 1SS! %"gfa&f’f”g ﬁ P g4 2o l"f}oé 'Sﬁgﬁﬁf‘é”ﬁfb'e

t he preci pﬁ W ’f'g l}a"'j‘ 5

8]; 5\/2,[ ePe: Qh a ivi he firi Etu if éf)}éﬁ ’f\&m of Iﬂ’% oan %%m{
9?“5‘ | d

oxal i c E!%Fn S wﬁe%b A %.zef?ﬂan B e e s

an anhy O‘éﬁn\)d Jiai*‘ by it bl fi‘ﬁ &.s.e hrﬂgn&e smﬁaé bhes IS UEWRRR ohEde, RibchitgliorkEss

than 100 nh@miieG tepighéhtlibiie dakfont-diailbd pHasphBic cah®s lotited eadiiyne firi ng
tenperature is usually within the range of from800 to 1, 100*C.

Particularly, the above co-precipitation method and co-precipitation/dry
m xing and firing nethod are novel 55 pyoduction nethods, whereby the ones
having a smaller particle size than the pignment obtained by the



conventional dry mixing~and firing method, and nore suitable ones in
vi ewpoi nts of color, attaching foEgﬁosg‘Qg B li ke as the pignent for the
3}

pi gnent - at t ached phosphor, can be adily. 3 EP 0544921 Bl The
bl ue-em tting phosphor useful for the present invention includes the ones

having a iRy fidtdmitfily $hBHh& k&S id? the RIR6H V8NN ihdhidBs thé Bnds ARG arhairf paarer #80 t O

500 NM  nZHisioh REdelrbrh WiMid o rangebiliMIaBa fol 0N AmOHord biveiticaly, hisilr-dciivated 2in0 syide r

[ ZnS: Ag, wfpd phobphoNZhSB& X (X is Ahidgen B A, ABSHYMMMM B Gz, bio., aek X is, halgeh of ANp

hal ogen oY,s®s)ch, Ca¢Bst CEEUCEBa,MZ 2585 QBisDs: EnUp<é Bazshdf), 19r5iDsCIAER CoaVE: , COBRSRY,

75nS8) 5 SpdPCHEROGHD. &b, ZaBIéc. CaWos: Pb, 6 BaFCl: Eu, GJ2Q2S:Th, ZnS: Zn,

et & The at Thecétached amount ofdfie stoee bitEopigmednt tgehq:)blgﬁmmq rhospher it braferablyiwithin ﬂ'g

phosphor rasgepsf &ére P8itd S0 wibet [fithe attdshed-ameyet isoelow tamipwer imit, dheditfer gifect tengs tp e too

~attached swalliand ifitoxaeedsdhe ypper limit\tee luminepcence brightngsstends tobp fnsyfficiantangs t o be t oo

smal |, and iThe presesk invasips bave siygier yaripyshpigmentsiehigh [igye,badk cnlors %V?sgmdﬁaé% eends
to be hsPIriesion; estrumT o the | bluami “PgnV'@ﬁ?’Uf‘ <ang| gy t"!i’ﬂ'iggodeff’él oratio

whi ch havigediy °fc ?°H?'bb??5‘rfP "f?% gme | "a\c'ﬂ‘ é‘% géﬁ
bl ue- eni t 'Y‘?%; h e a’° cf' géﬁ"ﬁ gj'ﬁéeﬁ
di at i q i a uoresce screen of 2 hi I
:c rra f | fllll e rlg ss and w ea Io al oge-ra ub é s?{fi d
or a u %‘énél % ?HL;C% m nv che@‘%lu@lp b' giiqsp ﬁé(nn oun

that the &g H\ﬁd vﬁlnean lueehlitting Aubres aﬁ Edhfaining bluse
requir em3 nt ﬂ&eéqav“&elﬁﬁa\sl\ﬁgr‘;lmt'n of Is oh GheORabet plteRarid! #6 M emMiting
screen ofﬂl‘@,r ol layeR Nt I St e mai nt ai ni ng the brightness and to provi de a

col or cat ho@ﬁ'eﬁmﬁl‘dylﬁd-ih@am SdstiutioR HSthd droseRBIRvektidAl Gl is PosBiblb G tavd &tachel,as b Blie-

| i\ght , 20y ertfiing) PhodpHoR @ Biud | pitfirentGiavinged] diftdsb efisctineg BadspoRdiigats i cbniisios sgeirdnt 6ing
phosphor {3 \blue@mitihg pabspRor g BEING extbileACih dabtnbésednd tohemical stabifitp deisHisatpessiiieotoi ded
with a bl providThi ekdalibni blu@smiging Phosplisy ahictt aindefgons ng deletingatipn @Mendolop @hitt iirT tres
wher ei n aatpchingestdp dr doy/ibé coatingCstap, erdin thetuse fona tétieodé-ry dube| Rurther chycbraviding the above

bl ue- em t bluegjgrhdntiayee betwern theefyeerplateBynd dheriiueyemiting tiiharesaent lager cotvortepagott scoen ¢fig t he
presentss i highe pantrast cari be plained seiild meintaiping, e corightness [vadi as @ gesylt, [l kesamezpossii 1ot i ng
phosphor, pravids wlmcwtav b havigo & serpenfwhich isreasily seqnaiéas brght Yob¥ondi ng to the
em ssi on sRectrum of the blue-emtting phosphor and being excellent in

fast ness B 'EFPESGH'BH@NQFWMNGS It is also possible to provide an

excel l ent bl ue-em, tt| 0S

h und t at
col o 91 (1 bl e Gprat et ohg otpuiidd foed e (o

a cat hode* ? Wk I
RN T it A A e

bet ween the
[15

f1 uor esceRil g F %t ﬁs%@u% |oP9ﬂ{ i frrafigtion Q?el&l%r%dgﬁ\%nvgﬂ'uh@mmb rhté%baﬂt' ng

the bri hL.n.ﬁ it slox i it B2 T vl & G s, O = col o

cat hode ray g i9g gsﬁbwﬁ.slaeﬁ.a n& o ge aRPS IdlifseS SR BantB Edctritid 4380 nm and

li ghting. 4:%' $§§E Db dmitig Qach having O&ir®Rbakt biGminatg I pighient RO Ng

di f.fuse r@t)d)%besicﬁtyﬁdoﬁﬁﬁdnuaﬁcm&tr@re@o al't aluninate pignent and a

CoQ.ZnO. Si OFiguiée ® 4Ab @ERd) hraphsi spowiryy diffusé refleciiin 6D dlistitutions RHblagentitings stiosphois [pedt r um

of a Zn®: Agingla cobta aphmate PIMEM of &CE0-ZyPH Si| tydal pigientaattadhéd thgetphosphor . Fi gure

3 is a graplFigaleaiis agraph soiving theheldtionship brtwben aacivaregearticlé sied and tan ettachiesiice af an

ul tramari adluegigneital t 35 al um nate pignent or a CoO ZnO. Si Q2 type pi gnent

by x and y \Fidueelsis @fpaialigicBtawayside view of g oglas cathqdg-ray tuheayhich dsrosmpeils exarmrg pfdhe

R4so/ Rs4o pegenpieeartionof di f f use refl ectance rrp{'(‘actrums at 490 nm and 450 nm

with re@pectFigus Sip arentarged seqtignalirygh A gieie padefihegesrs 2B Fe"aPuni nat

pi gnent or_a OoO* ZnOS| 0% t pe _pi ane attached thereto. Figures 5 and 6
are graphSEShMQPRE Of CARRYING OUT TH A i stributions of blue emtting
phosphors ea#_s; aVI ﬁ rt]a%téas ecl%msoF %00- r"gié %

type pig 'éf%%ﬁa " )andﬁcgt‘ifé.u it sf& hgh &Jag @?nsg&sh' P
bet vvee ctrum cg}g% bASH %{ ﬁ T‘ e pi gnent
Figure 8 '% % h[ e\éh Fifuid1 éhdcﬁ IPJZCl% BRARSs éctiubs thdi Ch
is a Spec'pfwds o?)é %n‘f s I’Bﬁb@tﬂlﬂ:@% %tpldnﬁ}'ﬁqr&t 1n8 Body”Color, are dohrEdpbiRing 6 Sach dther

enl arged $8% ks thé' m%on@az@wz RypB Plginetfrathdn hah the @bIRE GRANaIS pigmen. Fufthdri taur €
8. BESTss Mchifait fulnin&ioBigibMGiah/EpsEile pbdN\EBBoLAY0 img biitehelxGoB« yZnQF #5102 tgmifignient1g
the diff ungs ficcduke 6 tspatie psareRitorabiis aifer affoctCa @8y HrE20 afi iBxcbippicasFogparett withGhe X =
0.36, y =cbbafh alamiiatd pigmént0) and a cobalt alum nate pigment. Figure 2 is a
graph showi ng the em ssion spectrum of the ZnS: Ag, CI phosphor which is a
typi cal blue-emtting phosphor.

4



As.is apparent fromthe conparison between Figure 1 and Figure 2, the
em ssi on spectrum of the phosphor %%‘7‘9 iid‘fuse refl ectance of the
pignent i.e. the body color, are c r? 'Hg to each other with respect
to the xCoO yZnOozSi 2 type pignent rather than the cobalt alum nate

pi gnent . Fur tGe.3 shévid thsSdefenbiatioh updnUiddRdnt BIbEGR BdamiRnefy thddherigh iofthi Betly calbr
about 490 Qb irkidiatidh RE IS baad YPRR intohdity biyAREKMNG 3B AA/cMEBr 3DAMifuies onA nSatelie ipfateC
peak, wher gdiag itHeSCo0! yizRO- 28i0; @yl pitimerdtBs cdbalt BidinaéTpig@ent sCa Uitanbriraogerparste.d
with the cppmbix aa Yyl f thel CBEBYEtem. As is apprerd frbed Fighid 13, Bd bbdygeolioes £e substamialtyhe
det €ri orat clangedpothe iordowed ittetultamardie asd the tokalh albreiasty pipment byt thd1xCoOlmydnGezSid: tydee
body” col or pigpenm hardly akbiwa & ichangeéndatue ist axcalien mdasine$s and chemicaiatabiiity. Tis @nsvatahed
30 uA/cnR bedy @0r aridribe emsission calonwidergd ne chshget @vein whanruged feethr CattmdeZayCubeSindpthe
type pi grelhie fora lengtpatiod ohfireaysush beingrextyerpaiy ussiul inp Particala®r i ne coat ed t hereto,
by the x and Rprtigglaryctakingrinte pensidgration {he datgrorgtign ¢ue to,the gxcitafion prergy, by jeleciron beam Phe
body col’®r §iedikes exigrmely slablp spnt @gﬂd ‘?!‘H?f?géﬂm"l Gan Py ghoyp Be coler cafederiay 'F%
and the coﬁ%ﬂ’qsc%‘ i?FﬁePPafeép"@“’ y red &\‘g"ﬂ ??’y °§9§ ini os hor
hardly Sho Cﬁﬁg@"& % d t tﬂ% réﬁl-eml in or %r a
stablllty " t'e'é ?j D g’"glﬁ%gﬁ% F : ?t acH £L9Q No
change eve ‘éﬂ sh E "‘HS‘P pf‘?ns@ ¢a & and 8 or a long
mQa% ogghamt[ Weyrelﬁiﬁﬁgptglﬁb‘e r?th@&i’é cletsR8 -and the attaching

peri od of E

Particul ar ll&/ce vf tﬁ Skt iorl Qs 576, peUlue Qrﬂrfélﬂfl r&aﬂio 8 ab ShowR & Figure
excitati on7e0es ths arichRy RrdeiPébtarda BY Hakird xu(g‘ meR¥dttaHEE bbsshoAiR Weter added
contrast aRgh ¥ P4 Qkadtiht, Wavisgitio BRNFBONRbuRYand maaéuaﬁg tﬁam@ﬁmaneabf theLBRBorktMi NY
as\.f/ uorHs eesdh nCI B8 MNemeric SAGCE brial, b Pigment Exidliatesin thatgy, @Rslebly lihearansimtainde wilblyeer S
obt ai ned byedacsdbsuoh Biwing @hapthg atching faick atthe giginbn és- lewi Astis aypampitdomiRigureoT, iftthee
present i naandge Qarticly 2122 5t fhis pigmeat ak2ébds BI5 Lne dhecattathingnforep isOlsyend thua dhenayerage ed
pi gnment of pardde sizeds prefeiable natimosecthand.& e frand the peptitalavie®@pd®t.Cu, Al green-emitting
phosphor or aFuftie®: tBingAtie rgleiimeshipowiihtespenigllygheosoioh davelbpmenhef this pignept itie ConEiseyatignO

t ype gr eeen tsiayeragetpacicle sizdie dreferably aitkin the mnge effrom @il 0¢ipul . The present

i nventors havigue 8iidiaertialty sutawdy side view lef the priar wethade1aydubg phihe presagkipvertion dFigure
and the at tsaahpniostioreetionaliview of agpain-part of the, fuoraseent sorrep otfiggre Eﬁ Hm&!m of a

pi gment, aligmegrKer o ihe rf@PaPEaFeo'ﬁé’ﬁ’F' % b¥ }‘Fo%Ht°'f“i'P9'r§P u‘P‘é‘mﬂue l r on of the
at t achi ng ﬁ'B?’%séeﬂtéayﬂ'bf'éﬁt .1?-' % gﬁ% green
phosphor®i w'gwaet mgﬁwwg l[c ato (Heroma g rre oeSI

2 hours, ar'?ay‘ﬂ?é’ 'EPEN;g U?% reon e mner su o aﬂéht ,Lé)ﬂ
I the num? mska d o még NIlq g‘? minly Y5 Ther!
the trans mplg% ur | L ?I 'E q,ﬁ, |rn£gn pgngea of
the pigng mph&tése b nder, |§ u rftﬁl'ﬂ a bibd® éng 'ﬁ%} 47mto' rrﬁMé%f GHtEm M thb Isgrh

si ze of Thigni gérﬁﬂ e %g@ﬁ tlo'ﬁ dﬂm thirl Re 8ddve'i é éi\f Bfor BSFUktRSY, a BRLlpi§rdn

the aver ageR@ridrlekantples b e pﬁgﬁ\eﬁ’trsﬁl rf isAU3bd/to At alFBY Mgrh ﬁIdeQS 5|toadTbr§de&muﬁdﬁIQJattem

practical Vi g4R@ingtmankerlal Hthe dbavsl d8G gokifon' ethen tirial MsEgrienVignient B 3l anldl thie bibe
col\gy develpyrisrndyed. this pignment into consideration, 25 the average

particl ewsi Z€Trieh, gXjrédh @hcsphoy, aiuetphosphdi @nd @ed ehasphof #re noatbd bn the pMe layens oFeagiur e
8 is a par tcolal byya phatolitivagyaphi teehnigiectosfah atdreen oladsphor picturh eldavent §ya bludoghogrhort pirture
present i nwisntentdtand kirglwhespBori pictusmelemanb. Gaithes et aliminian layprdawappr depepiiedhesenito of
t he fl uor edomra metalrbaekd, wherptycafucrescentTagwer iscampletechorpthe face) P'?ﬁén& pangl \OrpPreyised he
face plat e with thissiees piate bistseajed withaHnel 111 #dGP 2lopkPn o HhS dgunted ‘R%'e‘t"H% complete a
formati off oplotgethodergpiubdcent |ayer. First, a first pigment slurry, for
exanple, a slurry conposed of a m xture of a green 30 pignment and a

phot osensi tFXMP b@’ hder such as ammnl um di chromate (hereinafter referred to

nc%e

ADC d | ft v, {
gfl t he) [ ;%Resr p£t¥v n% c l}aétc)%geo 2§ fla‘EIJ AL, %e aEC?gg ir%?gafi;sﬁﬁaa XIlc:I) '%Lr;gkn%edco % &g
f dt ht
tﬁ;gﬁgh aer Z" -zs@; wR F gﬁ'eve op eddz?o orm a green pdl gnent ay'gr loYz8 |n ?5 a

predet er ni nedwaagahs of disth Olatelawa%ego‘agdj toonmnm of b Wil actifeid gaeagmh@ b.uaezaauug
pi gment sl yfbapngrG8BRSFd shifry, @n AE&rWSth bo ,@ooeyzno&mttypa%mam%— 0.36,y = 0.6
phot oseng tdN¢ Di BRls .added therdts] Ah QqdeBuisnBortioR| ofl 6.3 bt Bk Gélatin ANE 0.3 Part SFlgdmarabic as
pr edet er M NideRaas Bidad kHaretd Wil AéHingBRAGIEC, aBpH Was! dafstad@\4e! 1B acsticlxoidi Theaiixture
ot her than wd3aefflo@e6 1§ Fod@Merppedies)tand &g 7.5 artd-ofrd $0%¢ glutarakibhydel aguegusesalution was
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| ayer 5 into a predeterm ned pattern in the sanme manner as in the above at
a position other than the green pignment fayer 3 and the blue Ks

pi gnent |ayer 4. 40 Then, a green phosphor, a blue phosphor and a red
phosphor are coated on the pigment |ayers of each color by a
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with this face plate 1 is sealed with a funnel 11, and an electron gun 12
is nmounted thereon to conplete a él? iﬁgleg{) fat hode-ray tube. EXAMPLE 1 1.7
parts of cobalt oxide, 2.6 parts 0 RB¥de and 5.8 parts of silicon
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t he di f f uwessing ZhSd,Cliae @ bidé-emittingplospas wi t h respect to the phosphor attached
with 7 par t Eorclomparieony flepmseant sareons) wergiesmed [Rxtherpamesmignnerr agdn e abave Example by
phosphor @gtingshlall ajmingtepr yiiramaring finstepd ofipthey gleave blue, pigment de) 1o sanp thiskess s, the
Exanpl es eWE@R9:. As is apparent from Figure 5, the phosphor of the

Conpar & i ve Exanpl e shows a peak at around 490 nm but the phosphor of the
Exanpl e 1@@@£&mﬂﬂ££—a§nd corresponds vveII to the enmi ssi on spectrum

of the phosp XAIVP E 2 nent VI ng, ver gge t hi ckness
F con en scre e, an omparatlve
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surfacgant and water as a residue Then, a bl ue phosphor picture
el enent was formed on the bl ue pignentTablayer by a conventional nethod by
using ZnS: Ag,Cl as a blue-emtting phosphor. For corrparl son, fluorescent
screens were Torrreo N tne SQME mamnel

same t cknesﬁX%{BP'Qhe above Jsaﬁwﬁlévpeyenmmndﬁsn of sl§r| ght ne§§5 an
contrast The tﬁomgfretwe@samhd &9?#“&5’!""’619 each fluprescét scrleed®f }he
above Exanpl ¢ ¥ @8 62/ 8 obt di n e resul ts
as shown in T&Me Pa : 3 495 Fatio of
t he brloght ness at hi ghli ght parts (vvhlte emtti ng parts under nount ed
condi t Pon) and the brightness at shadow parts (non-emtting parts under
nount ed cEBXAMPLEGN) when the face plate surface was irradiated with an
exterior light. As is apparent from Table 1, the fluorescent screen of the
Exanpl e sho#g@ peitseaf coliels chieridla choahmdrale) anph i55Parts ofizing sbieridaere sissoived ds100patratfed
with tyo watar) /N sodinmbydsexide apueoys palutiqniwan gradualyy agided updas stirdnartp adiveb the pH

to 9. The mixture was left to stand still, the supernatant was removed, and the same volume of ethanol was
added. The mixture was left to stand still again, and the supernatant was replaced with ethanol. 24 parts of
a 28% aqueous ammonia was added thereto. Further, a solution of 20 parts of tetraethoxysilane dissolved in
20 parts of ethanol, was added and the mixture was heated to 40°C and maintained for 2 hours under
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40 Table 1 Pignent Wiite |uminance  Contrast 45 ~ Exanple 1

CoZn-Si type conposite oxide 125 Conparative Exanple 1
Cobal t al um nate 8%?’0544 921B1, (g5 Conpar ati ve Exanple 2
Utramarine 89 125 Conparative Exanple 3 No

p1 gment stirring. After completlon of the raég&m a solid producll&gzmﬁ@ bﬁ%ﬁ sé:aétu?n v&@rs&bfecﬁfi to
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Yo Hehdért C. After dryi ng,

t he supern
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g{aghed amounts of the pigments were the same in these Examples
Claims

55

1. A pigment-attached blue-emitting phosphor comprising a blus-emitting phosphor and a blue pigment

attached to the surface of the blue-emitting phosphor, said blue pigment being a GoO+Zn0-Si0. type
pigment.



system and the mxture was fired at 1,300 Cin ai “

pul verized to obtain a xCoO yZnOz@pg?‘p%,‘qut (x :” ﬂ'!”lﬂ”'""!"l’lﬂ”h

1.0) having an average particle size am Thi*s Bl ué ptgnent* was
attached to a silver-activated zinc sulfide blue- em.ttl ng phosphor under
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7 parts ofxAaMreEabove bl ue pi gnent was added thereto, and an aqueous
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parts &t ?oﬂ °"58§/'8 i gnent was added thereto, and an aqueous sol utlon

35 of 0. 38, Rakidon 8f s gpé in and 0.3 part of gumarabic as binders was added
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Claims
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1. A pigment-attached blue-emitting phosphor comprising a blue-emitting phosphor and a blue pigment
attached to the surface of the blus-emitting phosphor, said blue pigment being a CoO-ZnO SiO2 type
pigment.



XCoO.yZnO zSi 2 pignent (x = 0.8, vy = 1.3 and z = mﬁmrage
particle size of 0.64 am This bl Es %\4?{9?{: Vas attH mﬁ\“‘
silver-activated zinc sul fide bl usf@ B phospho derLtHe sanmg 45
conditions as in Exanple 4. Conparison of filter effects The diffuse

r ef | ect ang e e bighbif-aRicHER Bilis-rhiltiAg PRI Qdekibg Sto Wi ) eroh thet BIEB | giyrfbnte@ d
Exanpl e 5 Wedphs g@adm%atﬁélfoﬁdua T30 yZG- A5 WhBrSmQﬁeQ:oﬁ\B&WBnabbétu&us&u‘lﬁln fheirdhgld @ur e
6. The phosprossx/zgfssdaenlgwml e wherein the pignent of smaller particles was

attached, shows |ower reflectance at around 600 nm and superior filter

- effect s a$t ITbeligimédnitattactiot] dnbreditingphosprer abortitgeto [Gilaipme,iwhereinghioevérige paride sizaof

. these Exanpltteslue @igaientds fpbmare than p5gpieeert - at t ached bI ue-emtting phosphor

- conprising a blue-emtting phosphor and a bl ue gnent attached to the

~ surface of {Thepipnentattaphed bjurgmiling shrisehor acserdidg t@lQmmn ntth ltm\g@bephtho
~ Si 2 type piiSythdagst ongof a s"zef-atr'!’feieffﬁ'@gﬁé'ﬁ'ﬁe BPe phosRhgr. S g

~accor di'hg t(? ehlzQsiRu 10535 E57E8)SrBipfes Eﬂecaﬂ‘{‘bn%}wo*r@ ‘?agﬁtfé'sﬁ Ttb%"dt §,zn

" formul a xCoO ZnOzS| vvherelnthe os it rat |s W|t

ranges of OTB ; °’d'

la ent is a
g: ;: g][n ELIe O‘iﬂfﬁf‘cf g; ?Eﬁﬁ §re§% %: zmca hy oxu %tg;)% (i)%; ater wtiI €
- pi gnent att ° e h? s"h tE:St:or ﬁ'tatev\?‘}' hry d'°'|¥s'? he

. bl ue- emttlng pho p r |s at Ieast one of aS|Iver actlvated zinc sulfide

- type phos@hGhe piymentaRachs bl @gﬁeﬁ% adc Claifi 1, Mhersin th&Biaé\ %Qieﬁqs a
- (09x51, 75”%%&)92@ §io3 &6 lbfhe Blgme Y¥athg RS an %@S ' Utuonm%

CINgZNnga 5. EIRE, aalo@umaborﬁdotrwchbedprbéupi@m@mg&rﬁIdaﬁhbntwsaﬂpdlssaceaqa WitBidanti @eaatnal m
1, wherein twie cébakl @nd4ifdIee foim iaSwatbr-kapdip €bloTr Wetei-isoRIbI InaRrig), t 6B precisafeoud by
addi ng an alakdiihc)Bilened BY trging @lixitigi with a tsificon 10xidkg| Bre)irisg. SOl Ut i on cont ai ni ng
cobalt and zinc to co-precipitate cobalt and zinc as hydroxi des, replacing
wat er with ZHscolor catifde-cay Jubeicompising aridce platechatiags iom the dnnsii urface rihepact, ddlugemittingt ed
on t heasur f dowesoént daygrr & cadmimitiirtocubrgschstdaver adi asgredneiniitingeftyorbseentilayem gher@n #ighe

pi gment - at t &vkrewittisd feoresnnt bvmgom%ﬂtﬂﬂoa%@otyaﬁ biup pigmeay pertisles:, wherein the
bl ue pignment is a CoO*ZnCeSi 2 -type blue pignent obtained by adding to an

aqueous sl Ji® B?PVGE'}PR"&?% ageoriatto Sialn 7 gyherein the ibjye- °'“§W9 &y Fﬁ"&'a% , as
a pr eC| i tats|"‘ﬁ tzinc sulfiderphasphgr. 2 rad n\ljtmgglgqir%@t,a,xer F‘E’ %1

with cé aI t Y8 idp phe %°aa\ﬁat° 'Pm'ﬁ pegpq, viltiygn n%‘?ﬂ"t?ﬁ‘f"@

mat eri al , téu?f?)s"?ﬂ’ ¥y SPtalis °86°85|at‘ APmuAEecivElg '8?/\%’ #Wng, mixing

wth a si ) cé?or cdtﬁdde ctube arc}:orr] Ia‘le"n(i hgrrem(ttfet rh c? grﬁ'flm%“uo’telé%eﬁt Ig%pg@taﬁtl gg a

face pl at ;hﬂﬁm ace "t hereo
fluore§§ent , a re emtt| ng fluorescent | ayer and a green-emtting

fluorescegy ﬂh@w&r catWbielrsy thoel d86ordigHtE TRIM ttwhae.ntﬂe eﬁ%ﬁﬁtﬂb ﬂtd?aeesm R e

CoO ZnO  Sigd{fo,l ¥ak cod L0 Ripd §iabH pighaent. | Cl es. e col or cathode-ray tube
according to Caim?7, wherein the blue-em tt| ng fluorescent |ayer contains

a sikver- mwﬁpﬂﬁhal nc sul fide phosphor, the red-emtting fluorescent

| ayer @ontains a europiumactivated 30 yttrium oxysul fi de phosphor or a
eur opi um actAnvRignestlt grihéfrohden) biex i ethittigedmos [hosphor aumafasséne efor dlau emitttetendsy Phosphor

fl uor escent undyie blagssrRigments das ap slpp@iyeriiichedios hiaw broittiprenden Kbdsphoest anblafiet, wobesddasf | de
phosphor . 9.blawBigwerit ein Pigaentyon Co@yZnOediS-Bupdsr ding to C aim 7, wherein the
red-emtting fluorescent |ayer contains a red pignment of red iron oxide. 35
10. Thes c@l d\n Rigmeshanhaitender.t Riayeemitierendgs H’gsmr gea ARsPpuch i, 9y dopdas fplaue Pigment
green-enmitt |dH@h ﬂettew&émvitf@yé'%m wird, inrgleryglas. Zuspresnenseizyr CHENINPTING edYr een
pi gment . Pat RerpichenAoExHTe-S 4od & syﬁ??—"feghent anhaf t ender, bI au em ttI er ender

Phosphor, send étlr n en Ph Er [ g el oA tﬁnsttl h
g gnent% &gl \icaeriey ”?ﬁ%%"ag?'h 1;5%: :%"t“ 'r“’ il t“n[a? Gt op- T e 4§ 2? &A
wobei S vom | yp ist. n
Pi gment  aphaf tenier .o ‘% tant i% fn QJR @51, AU def BatemiliBrefRM
das bl aue P'p%?p%% foi El*éatrfﬁ,e %Eé’hx%ﬁ Eha f.ﬁTiﬁ\'?:go: ch, der
das Zusammrtﬁgéséweav(es ,gﬁlrﬁlsze @5%s1, 75ns8), SrSis 05 Cli:Eu, CaWO,, CaWO,:Pb, BaFCI:Eu,

65 Gd2028:Tb und ZnS:Zn ist.

5. An Pigment anhaftender, blau emittierender Phosphor nach Anspruch 1, in dem das blaue Pigment ein
blaues Pigment vom Co0QeZn0+SiO>-Typ ist, das erhalten wird durch Zugabe einer alkalischen
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Berei,chen 0,055x/zS1,5 und 0, 1Sy/zS2,0 liegt. 3. An EI der
bl au em tti erender Phosphor nach A n dem “ﬂﬁl& ﬂ I che
50 Tei | chengroBe des bl auen Pi &%&?@h?ﬁ]icﬁﬂ mehr .

An Pi gnent anhaftender, blau emttierender Phosphor nach Anspruch 1,- |n dem

der bl au em t}igRdsaNSECu %Smpgvﬁmg&{jﬁﬁuﬁdq%leekdﬂﬁf urﬂiuiinlgbrﬂ%ﬂ] Em%mﬁqndm als
Si | ber - akti vigJdfoRifle £bdathigh TalurdibR, Erde on Was gﬂé‘ches Lésungsmittel und

(Ba. My-, J) 0 wsaﬂﬁeﬂtnés%iémox.&%ﬁﬁ)nydéﬁﬁ &EB&% ﬁbbhe@ﬁ iedetsaMEgs: §Rolgt von
BaFCl : Eu 55 Brennetad22S: Tb und ZnS: Zn ist. 5. An Pignment anhaftender, blau

emttlerender Phosphor nach Anspruch 1, in dem das bl aue Pignent ein bl aues
Pi g1-(ent vois Car(Piginent S'Ih%na'e][hlaushuttldihmﬂermhb@hdrea:hvﬁnspiucﬂuriﬁhetﬂldgﬁﬂﬂﬂjeeiigﬁeht ein

- al kal i schen 8blaues PignentSvbh 820 ZBD. Si02-Typ ist, [dad bhéleh wirB| durch 1ZLiGabidl didel ofgani$chén *

C L M Slerhindung, digdm Wasssiugeipst, werdsnrvued miti Kobatti upe @ink e Biigen dines kol dn Wassad

- Zink enthal t, isighersiderl in Wasebr Bipglichen Maeyiels soadieen kanoasisrEdiluraseittalf 2y dinsn waBrigen
Er set zerfovon higangedio Kehatt indedink enihgih Hindiobritgind &isk gammen aupzufsiin, geinigt M Treghmen,
eines Silici u%%ﬂ@'tﬂﬂ?%ﬁ"'w@l%@em der Oberfilche eines N ederschl ags,

gefol gt von Brennen. n P| ment anhaftender, blau emttler ender
Phosphor ndchfafk §‘ a ’bh’ "H&'Ee 'I°5‘B'é“°PP' (e 'é"el‘P“ R pit
CoO. ZnOSi - ’°sz g@ %gs}ﬁ en }?’9

Ver bi nduf, hfj:?’ i .Zn T;g@nb ‘iﬁ’n?ﬂ’“‘ﬂ?’? s ﬁ["r"aen
ei nes kaumin sesé°r I N V\asser unl oslichen Materials

~ reagieren lgangal eﬁs@rLﬂlﬂdﬁ}% %fdruc%‘# Bdi raaf did B dnatentid fluo ﬁdér&mc

- Kobal t und Zi gigeii Zinkiffo en%&lﬁi%ﬁ&&eflﬁor@% dhichy exrﬂﬁ

- von Tr ocgnen, yaig@ERA m.amowsam h'onCéddFTBPfdnCIEu fdmBki8AG Witridmoxid-Phosphor enthélt
Far bkat hodensgrgadé IghIAr éhittistBrda S ioRinBé SERiGAD lolRbrtKhiyRter- dhcE ot ARRMIUMDRBAcREN
+ Cberfl ache elmm(sh]f@phogjmbﬁdnthat rende fluoreszi erende Schicht, eine rot

emttierende fluoreszi erende Schicht und eine grtn emtti erende S

fl uor eszi emenkkebkSBbdtiendtrbhirtihrd \nachs Anspractd 2 betlider dié am ednitiidrdnde flaonabeierende Schicht ein
f | uor eszsser endtes Bigmpre lats rotem URisedeixig wathél: Tei | chen vom CoO. ZnCeSi O2- Typ
enthalt. 8. Farbkat hodenstrahlrbhre nach Anspruch 7, bei der die blau

em tti er end® FerhkathedensirehirShre @acbcAniserigh &ibpicder Sie| dilsy eniittierende (fluereszierende Schicht ein
Zi nksul fi d- Phasdsh Bigmentvpm Ti0z - 2i0eCoQyNiQFipteptdt ende f 1 uor eszi erende Schi cht

ei nen Europi- 20 umaktivierten Yttriunoxysul fid-Phosphor oder einen
Eur opi urialBeyendicationg vi t rj UITDXI d Phosphor ent hal't und d| e grdn em tt| er ende
fl uoreszi erende Schi cht  ei nen m aktivier

Zi nksul fi d-¥Ph Pé?ﬁPPﬂ' ?flt 'ﬁ gt'afq&?lll? H’e'ﬁm 3 t’f'ge
bei der die r or nte geag% e I &b n un me tde p: a:e é S

Pi gment aus r O Esc ng ? ebka cFegn Prah cﬁwe nac

S e e S e,

Subst ance phom%gs%@ BritenteERl by @vsy,zgg aque e est flxe un

pi §oent, conprenant une substance phosphorescente dnettant dans le bleu et
un pi gnegt sbl Substhhos Phebphctessdntel eieRart Qarlsdo BILIY BLIRTEB oBTRS DA BiER&E, RBIbRI1aGsmAdIaNt
dans | e bl eu, tidna, d@ing lAGuslle 18 lgRNuIGHERBIMAYENNP dE PigAént Bleu k'ysd pasSOfdrievfsS0,5 T2 . 35
2. Substance phosphorescente enettant dans le bleu, a laquelle est fixe un
pi gnent, sl oSubbstance ehesplitiraseentet émpttant dand dnbled, adaneslle @stl fizé pi pioment, sbibrela remtdica-

repr esent e pation|1adédng jaqudlle laxsGos@nge/phGsphGipscente éniettantziansdp plov st au eoind mwoubstanoh

entrent dans fuemssqentabeisiq) pmiSiensemiblescompregant [, subsiance) phosghogsespip gie dypeesuliure de

phosphor escenti®® d#rlivs aht 'ergeny |Y%eSigy:Ee  QaeBsQeflEN e(Béé’lngOP)!‘G'z%ﬂEﬂﬂsgﬁenFé“sB)'

sel on | a revePdeealiy B‘?thcﬂ’&?fsp"l Eif&@:?q'gdﬂoasﬁ?atrﬁﬁ'ﬁgﬁetrl e nmoyenne du

pi gnent bl eu n' est as su eri e ng OE?Iubstance (Ehos horescente

erTet t ant  déns :?’oé’g @"2 eéﬁmé'%“ﬁé b el

Se alca % cg qu na our
gzt’rp?gngg![ ns provo uer |ta4| soz%s for%\ngﬂlg esﬁ%féy @ njo J&%&%Augw
"argent, %&céd Eg%ﬁi éﬁ % Ij -10n
5 5 sGsQy4: Eu T 5ara < Eu. Gd202S: T et ZnS Zn

6. Substance phosphorescente émettant dans le bleu, & laquelle est fixé un pigment, selon la revendica-
tion 1, dans laquelle le pigment bleu est un pigment blsu de type C00.Zn0.SiO2z, que {'on obtient en
ajoutant & une solution aqueuse contenant du cobalt et du zinc, un composé organique servant d'agent

g



5. Substance phosphorescente enettant dans |le bliwuuu , fixe un
pigment, selon la revendica- 50 gp 054%%21131dans #m"m# m ’mtent bl eu
est un pignent bleu de type CoQO zZnQO ) orf oBt|EntMensapoutant une
sol uti on aqueuse al caline & une solution agueuse contenant du cobalt et du
zinc, pour [ @ueRitkEion b Mnefe-dBtre QlisPiub AbrsOdau, BO Peuvand Fdagir Bveb Yel cabaly 8118 ,zinél wour
cobalt et dtormérnm, masiial petipdonigia aitnsl 'elaol Asluble asOlesna Pbur Prog@juerdal €g-prédipitetion
deposant un doxgtaie e znc) puisien presétant daunséchbge: @ udl mélangdavgei un®xydpae siigiwl, pliyae,
avant de prooehssora une cui sson. 88 6. Substance phosphorescente enettant
dans 1@ bleu, & laquelle est fixd un pignment, selon la revendica- tion 1,
dans” | aqu@l [Tesbg %rqsprgrpeﬁed-qypsaﬁpulemcomnrepﬁngvmmd BYast, sufSa syfsee s, aneSioaghe ()

| ' on obt i entPhesphosgseaptefmetiant dens le @men%wumwormt%mntmn%@ tseuop °'b‘!"°du
zi nc, un cofpishePhesRparescsnie cawtiaphdans o ‘Qge‘?\"t a gouche piosphprsscante Smetiant dans le bleu)
cL M S| [eprtierj@egpragictigs depigmsht bleude iee §oBFARSI-ssous dans 1 eau, et

gg%glne dga 'IE gvec Ie} balt Ehrd?ﬁ) 4%2985,“ 'b%IJ g %ﬁé"?" %phosptBrescente

f d mﬁwaa
co- pr eci p| t co ent une_substance p! dsp orescen sulfure de z| i A un

o Brecip L nteeésn maamr&,geesn%s et

h t
cat hodi gues chalfEe .vé‘% i remgﬁaﬁ%pug.rﬁa‘\’?é,eh %é’fehteﬁh%e

une couche QEB%&F? %&%ﬁ&sgc&] },seasnﬁur&mc aa.v@ Selivd 813 ISIGHIRRS
phosphorescente 6mettant dans e rouge et une couche phosphorescente

~enettant glansbd & rayBrst oathBdigues cRMUC N 1 RFNBIRAIES ,CdahLI0QUSE lalcBlithe PRYSShoteBcaRloeU
conti ent degmptnt dahs!lo@Sughl Conérd REFIgmdAt BUgettoxydsrde féredugelnO. S102. 10 & Tube a
r ayons acat hodi ques coul eur selon [a revendication 7, dans |equel |a couche

phosphor e obeca edydrist cathbdiglas souleer sBloa e medntiicaing 7,Udaes bquas lanwbe phosphorescente

phosphor esc émetiantidant lpyert santidntiurepigheeniziertce &pe iMKE.Za0.CoQliGent , | a couche

phosphorescente enettant dans | e rouge contient une substance

phosphorescente du type oxysulfure d yttriumactive A 'europiumou une

subst adte phosphorescente du type oxyde 15 d yttriumactive a

| " europium et |a couche phosphorescente enettant dans |e vert contient une

substance phosphorescente du type sulfure de zinc active au cuivre et A
“alum nium 9. Tube a rayons cat hodi ques coul eur selon | a revendication 7,

dans quuel | a couche phosphorescente enettant dans | e rouge contient un

~ pigment? rouge d' oxyde de fer rouge. 20 10. Tube & rayons cat hodi ques

coul eur selon la revendication 7, dans | equel |a couche phosphorescente

enettant dans |le vert contient un pignment vert de type Ti Q2. Zn0O. CoO. N O 25

ent Ia
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