EP O 530 807 Bl Description The present invention relates to a rare earth
oxysul fi de,phosphor and a high resol ution cathode ray tube enploying it. 5
A rare earth oxysul fi de phosphor, HRh5WBOFHI] is widely used as a
red-emtting phosphor for a color cathode ray tube, and [err]:Tb is widely
used as a reep“en1tt|ng phosphor for a projection picture tube. A phosphor
of this ty T %hown to be produced by a nethod wherein rare earth oxide
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obl'i ged t 0sibsRutbdByCLah Gn BXiloMBIY WidBlrar@8. HoWevel, A&l of tomlsugdstd the USSR by a very
45 limited small amount of La as in the present invention, and the Examples given in these references are far
apart from the scope of the present invention. Needless to say, there is no disclosure which may suggest
the effects of the present invention. Further, Japanese Unexamined Patent Publication No. 15793/1975
discloses that an unexpected effect of enlarging the particle size of a phosphor is obtained by the
substitution with La in an amount within a certain specified range (from 0.005 to 0.1 atomic %) which is
50 substantially smaller than the small amount specified in the present invention.
It is an object of the present invention to solve the above-mentioned problems and to provide a rare
earth oxysulfide phosphor having a high luminance and a small particle size of at most 3 um.
The present invention provides a rare earth oxysulfide phosphor of the formula (Lni-y-yLaln'y)2028
wherein Ln is at least one element selected from the group consisting of Y, Gd, Sc and Lu, Ln' is at least
55 one element selected from the group consisting of Eu, Tb, Sm, Er, Tm, Dy, Ho, Nd and P, and x and y are
numbers within ranges of 0.005<x<0.07 and 0.00015ys0.2, respectively.
The present invention also provides a high resolution cathode ray tube having a fluorescent screen
containing the above rare earth oxysulfide phosphor which contains Eu or Tb as the main activating agent
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particles to obtain a phosphor having a small particle size in a poor yield
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Size, and as aFmba3td viewpbist\we thb @bgvel virload prégarties, in the present invention, it is preferred to employ a
' co-crystallized raw material obtained by e.g. coprecipitation of La with at least one of other rare earth
45 elements specified above.
On the other hand, if an attention is drawn only to the particle size of the resulting phosphor, in order to
maintain the average particle size of the rare earth oxysulfide phosphor to a level of at most 2 um
constantly, it is preferred to have the value x in the above formula maintained within a range of from 1 to 6
atomic %, more preferably from 1.8 to 5.5 atomic %. If La is added beyond the upper limit of the present
s0 invention, the crystal growth tends to be inadequate, whereby reagglomeration tends to take place, and the
average particle size of such agglomerates will be at least 4 um, and the quality of such a product is not
suitable for a high resolution cathode ray tube, although in some cases fine single particles having a particle
size of at most 3 um may be obtained. The above-mentioned substitution by La is effective for controlling
the particle size, the growth of the host crystals, and such an effect can be obtained without being
55 substantially influenced by the type of the activating agent.
Thus, according to the present invention, such an effect is obtained in a well-known phosphor wherein
at least one element selected from the group consisting of Eu, Tb, Sm, Er, Tm, Dy, Ho, Nd and Pr is
included as the activating agent. The present invention will be applied to a practical phosphor whersin Ln'
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addition of a very small anount of La as a rare earth elenent to a crystal
matrix of an oxysulfide of a rare 15 earth el enent such as Y, Gd, Sc or Lu,
is effective for controlling the gEBV@$80B078Ie crystal particles during the
crystal formation. Nanely, t he present invention is based on a discovery
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suitable for a high resolution cathode ray tube, although in some cases
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The properties of these phosphors are compared in Table 2. Particularly when the phosphors are

55 applied to cathode ray tubes with high resolution patterns to examine the coating properties (screen
properties), the phosphors of Examples 1 to 3 have particle - sizes smaller than the phosphors of
Comparative Examples 1 to 4, whereby dense phosphor layers could be formed, and such phosphor layers
were excellent in both the packing density and the dot shape. When comparison is made on the basis of
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0.5 amount of 2®whe® the above mixdd 2rystal was useg@s the gaang)llnger@l

3 Furti@g & vary small amougt o Tb or Sm wap@idgd &(p coactivator tqgt;haﬁl?wgp@sphors and the

3 same expegiments were conducieg, hereby the sgie effogts werp oblained.

6 15 Furtherz @ bigh resolutiom cplqy cathode ray tppp lj_av% g_qnf {ayer Flgg 3 red-emlttmg

9 phosphon gi5the present invention having an averpgg cle size of 9 4

12 phospho g.Al, ZnS:Ag, C 3_tc ghavmg an avz@gipﬂtlcle si b? gr i mg
Conpar at i v %? g lZIBs ﬁ”%@t"éﬁ?‘"%ﬂh@v‘aﬁﬂ%gﬂh ars'fe %g‘o%rﬂ %ep egvel
and such p gf)ﬁ'b xcp 3§} ¥%%er e excellent in both the packi ng density and the
dot \ihape ?Iﬁ%@%ﬁ r&g@ @ the basis of 5 EP 0 530 807 B1 the
ahrmunt] of La |n§Erpora the eftect of reducing the particle size of the
phosphor is ifg E%orhﬂ?.suhﬂﬂﬁs § 9664008y biarvl &, B0F of'$, 30 of NRDD, 013y & kePD,C
% and in g, Iﬁgrﬁas ughl ﬂl\g&?f)utm?@éh Suira@RicBle Yd Solthe@EAW0E Ofor 618 Bour,
crystal pafdidwe e§ thb%ﬂﬁtastrefaﬁn linBERBIY liCob rédA@mifing phésbhcs beempeal t he

di sper si bi | i tye t c6isnddO phsspRPObE EBERBIEDY WeR0g| greareniitingn phesphts D thékformula
pl ace, and(GuRaseiiEbhldsy01s) Eoraieciuipdsh ¢ lcOfsaFisdn S gréehedivitiy phosphor (Comparative Exam-
ple 5) of the formula (Gdy.assTho.015)202S was prepared under the same conditions as in Example 4 except
that LaoOs was omitted from the above-mentioned composition of the raw material. The properties of these
30 phosphors were compared as shown in Table 3. When the phosphor of Example 4 was applied to a cathode
ray tube of a high resolution pattern, and the coating properties were examined, it was found that a dense
fluorescent layer was formed, and the fluorescent layer was excellent in both the packing density and the
dot shape.
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5 properties) tend to be poor. Further, phosphors were prepared under the

sane condition-as in Exanple 1 except that the anount of

| ant hanum oxi de

was varied, and the rel ation bet wee®PthEB0AM®It and the particle size of

t he phosphor was as shown by the graph in Figure 1.

crystal of La with at
|0 starting material, as shown
particle size ([err]) small

Further, to obtain the sanme part

reduce thg amount of La when the
startNng material. Further, a ve
coactivator to the above phospho
conduct ed, whereby the sane effe
resol ution col or cathode ray tub
red-em ttibng phosphor of the pre

size of at nost 3 [err], a blue-

etc.) having an average particle

green-em tting phosphor (2ZnS: Cu,
particle size of at nost 3 [err]

20 EXAMPUE 4 AND COMPARATI VE EXA

as C

| east one nenber of the raw materi al

In a case where a m xed
was used as the

VPRE 5 A c{

hs possible to nake the
nse of Exanple 1.

it was possible to

bl was used as the

Tb or Sm was added as a
Kperiments were

15 Further, a high
ht | ayers conprising a
ng an average particle
ZnS: Ag, Al, ZnS: Ag, Cl
[err] and a

c.) having an average
bws an excel | ent di spl ay.

i pn conprising 95 g of

[err], 1.5 g of [err], 46 g of S| $2 g of | 1B g of [err] and 5 g of
[err], was thoroughly mixed, put]ifito an alludiingcfuci bl e and cal ci ned at
1,100 C for one hour, 25 followdgpby the qarg t?eptnment as in Exanple 1 to
obtain a green-enmtting phosphor|of Eéanple 41 The]obt ai ned phosphor of
Exanple 4"was a green-em tting ppo@phor of |the forfula [err]. For the
pur pose of conparison, a green-emtting phqsphljor (fonparative Exam ple 5)
of the formula [err] was preparefl ynder thd gennﬂcnnditions as in Exanple 4
except that [err] was omitted frpmethe abowenreﬁ%i)ned conposition of the
raw mat ergal . The properties of™ hgpe 30 gheqdpher$ were conpared as shown
in Table 3. Wen the phosphor Exanpl e 4 jwad %gp ied to a cathode ray
tube of a high resolution patteaf, Sard the dtickgiproperties were
exanmined, it was found that a d s@ & uoredcgrt Layer was forned, and the
fl uorescent |ayer was excellent {n&dth thd pdcking density and the dot
shape. 33040 45 50. 55 6 EP O o7 BT
Q o
~ 0 O m
v o . .
Lla] N o
uw.E
% 8 X
a0 o~
o e
\ ° 0 n
/ 0 Y o .1 o
c B 1
= o}
ga%
i
5 3
- - N
+
1] [ )
AR
E{ & E
5|8 %
%0 Blo®

55

EXAMPLE 5 AND COMPARATIVE EXAMPLE 6

A composition comprising 95 g of Y203, 6.7 g of Eu203, 46 g of S, 32 g of Nézcoa, 13 g of KsPOs and
5 g of La(NOs)s, was thoroughly mixed, put into an alumina crucible and calcined at 1,100 ° C for one hour,

7



[err] 55 EXAVMPLE 5 AND COVPARATI VE EXAMPLE 6 A conposition conprising 95 g
of [err] and 5.9 of [err], was thoroughly m xed, put into an alum na

cruci bl e and cal cined at 1, 100[ er rER0 530 8¢he1 hour 7 EP0530807B1
foIIovved by the sarre treatrrent as in Exanple 1 to obtain a red-emtting

phospho The obtalned phos hor of a
r ed- emttlf?l'g ° Pat 518 L_Rl( ’}’%am flo s

e osp roth gFaﬁ 20EUp 04 {.‘\)yl
conpari son e arison, a reaci n it 6) 'l?\
[err]was py@ r"é (5’8? %
[err] V\@S 0 | iti S}\fﬁe rQPHBQﬁdl tT'h@[?ro rtte& eo %d
propert I'es;¢ Qosp ors were compared as shown |n e 4 Further, a
very smal 1% %a%ﬁo@@%?éy%s 3ddedHstd ¥attRstort 18 tﬁé"ﬁbo@&ﬁhﬁﬁplﬁhpsrﬂhﬂiés

and the e>g9( rhﬁﬁgtvé'e\éﬁfdﬁct&qmﬁlu SirnffiméinRer] WRIebATE sy éi8cts wilb Btitaad. t he sane
effects mere obtained. 10 15 20 25 30 35 40 45 50 55 8 EP 0530 807 Bl

[err] 40 EP O 530 807 Bl The obtai ned phosphor of Exanple 6 was a
white-emtting phosphor of the formula [err]
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202S. For the purpose of conparison,

Exanple 7) of ‘the fornula [err]

in Exanple 6 except that [err] was

the raw nateri al .

wa

a white-emtting phosphor (Conparative
ared under the sane conditions as

S_pr
%’E? g‘bﬁp 7Bbm t he above conposition of

The properties of these

phosphors were conpared as 5

shown in Table 5. The phosphor particles wth a
particle size of 2.1 [err], whefjebyja fing fluoregscentl ayer was prepared,
and when applied to a viewfinde[, ygap @xce | ept | ge was obtained. Table 5
10 Amoling bf °La |Ralticlle size [err] Chromaticity
(x/y) Bgi ght ness(% (atomc % | BRapBeab 2

0.248/0. 301 g 118051 rati ve Exanple 7 0
4 4 0. 248/ 0. 301 o 11 to the present invention,
it is possible to present a rarp @afth oxysu phosphor having a smal |
particle size of at nost 3 [err] by|adopting|the pbove descri bed
construcwion, and it has been npd@ pogspbl gé 0 ily forma fluorescent
| ayer suitable for a high resol it gof gaph r§§ ube. 20 Clainms 1. Arare
earth oxysul fi de phosphor of thp %o rrgl- ery] wherein Ln is at |east one
el enent selected fromthe group}congisteng of YV, , Sc and Lu, Ln' is at
| east one el enent selected 25 o Omthe gloup onsi sting of Eu, Th, Sm
Er, Tm By, Ho, Nd and Pr, and k and y ar¢ nyinberp within ranges of
0. 005<x[err]0.07 and 0.0001 [er ]gy [err] |& 2, gespectively, and which has
an average particle size of at foEt 3 [er{]S |25 The rare earth oxysul fide
phosphor according to Claim1, ph&ain x is nunper within a range of from
30 0,,006 to 0.05. 3. The rafemedrth oxysyl fi de phosphor according to

OaLmlzv\hereln X 1S a nunber
The rare earth oxysul fide phosp

nor accordifnglt @

romO0.008 to 0.04. 35 4.
aiml, wherein said Lais

incorporated by using as a star{ify materilg® ja&iked crystal obtained by
coprecipitation of La and at Ie&sg one ne f paid Ln. 5. The rare earth
oxysul fige phosphor accordingé$ € aim1, rgenj Ln' contains at |east Eu
or Tb, and Ln contains at |leas|YSor Gd. 403 . wrhe rare earth oxysulfide
phosphor according to Claimi1,8 Rh rgn Ln] € nt°a| hs Eu, and Ln is Y. 7. A
hi gh resol ution cathode ray tubg ma¥i ng a fT doreskent screen which contains
a rare earth oxysulfide phospho| err]wherein Ln is at | east
one el en®nt selected fromthe 4% groug» cpnsisfing of Y, Gd, Sc and Lu,
[err] is at least one element s¢lected fregmghe gfoup consisting of Eu, Tb,
Sm Er, Tm Dy, Ho, Nd and Pr, n@ %" and Y “a]e “hufbers wi thin ranges of
0. 005<[err]0.07 and 0.0001y[err]0i2p ~espdctilvéty] and which has an average
particle size of at nost 3 [err]. 83 §he Ri g respl ution cathode ray tube
accordin to Caim?7, wherein x|L& 2 Wunhdr $ithiboa range of so from
0.008 to 0.04. 9. The high resoljuti on_catjod¢ ray Bube accordi ng to Claim
7, wherein the rare earth oxysuifigde ghospgho ©
o v
- . B B N
Baw n
§3°% pe
B
o .
45 wn Z (-] q
EE]
v|lw ol
~ o
HEHE
g| g @|™
x| o %t ..
RlOm|
50

EXAMPLE 6 AND COMPARATIVE EXAMPLE 7

55

A composition comprising 200 g of Y203, 0.83 g of TbaO7, 80 g of S, 70 g of Na2CO3, 29 g of K3PO,

and 6 g of La203, was thoroughly mixed, put into an alumina crucible and calcined at 1,100 * G for one hour,
followed by the same treatment as in Example 1 o obtain a white-emitting phosphor of Example 6.

9



has an average particle size of froml to 3 [err]. 55 10. The high

resol ution cdthode ray tube accorg %al m 7, wherein Ln' contains Eu,
and Ln is Y. 11. The high resol urdh e ray tube according to Claim?7,
wherein the fluorescent screen corrprl ses red-, blue- and green-emtting

conponent synd bkl Bhds rB@aﬁ%b%@QwﬁQ@ﬂﬁi Pﬁ%oépﬁor@ftnglﬁm WOLPRY. - NRe
EP 0 53Q.038) oPbe BlAbodaiir 2biEiiscAlS SRRty SH6UNBH Gopdtiive Bxaple o oS ouh l?w
phosphoryafsThig). 058 was p?epEﬁH Uddef 86 Bdme doRditioh{1& :@E:IE RS Xbept MRNLAI0, WAE omited
Whi t e- erfioirt the Gibdve Qombeitiof GO P adva inlatéfal. EPhe ARdpertids ofthesk MRodpAdrEWLR dompérdd ¥ES
pr epak edchovrdiamabl 8. Barphosphorchf Exaaipl 68 sinbll patdiRip with & parickeside df Ratund, Mhérboyvd s
om tted fihe Gurdsbant Byspwes prepaoadisantiwben adpliddhiea viewfindax} aprekaelient iffage pasabainbd.es of
t hese phosphors were conpared as 5 shown in Table 5. The phosphor of
Exanple 6 is snmall particles with a ptabliScl e size of 2.1 [err], whereby a
fine fluorescent |ayer was prepared, and when applied to a viewfinder, an
excel 1%nt i mage was obt 41 ARt of B ®aricld-Sze dso (m) | Chromaticity (x/y) Bnghtneér(%gl it of -
La Partlicle size [err] Q}unqmgl city (x/y) Brlghtness (9 atom c

Exanpl e 2 27T 0" 74?8"0“36‘1
100 15 E’.‘E{B!ﬂ%?_auie_a}urml e27 g 21 0.24800-3p1 0

0. 248/50 I0ihparative Exampld0 | Acc o0 di nguo t h@4present] | m248m.300n, [it | WOpossibl e
to present a rare earth oxysultirde phosphor having a snmall particle size of

at nost 3 hebilng BY m@ Rk 7 e.ﬁl 2 130 PaeGipid &5 rbdeREL rafeCddith bX/SiAdS th has
been m%apgﬁéflg&.féh&%t%ét Yon f.aap%nf ks g@é@ﬁbe&%&iwc’%ﬁdl QT &En Ba gh

resol ut i il RGE oA ¥ filidteiBent Bier ﬁblH‘?orlh:gﬁ\szé\ﬁtFon BaAddb rdy fopa M| f ' de phosphor
of thg fornmula [err] wherein Ln |s at | east one el errent sel ected fromthe

group camaimsting of Y, Gd, Sc and Lu, Ln" is at |east one el enent selected
25 fromthe group consisting of Eu, Tb, Sm Er, Tm Dy, Ho, Nd and Pr,
and x amd W raeeearth rdygsulidavipbdsphor oh tgetsrmafa D00 3o O2B0wi@bira bl isOat0644 ofieer r |
y S 0.2, r elspentisélectddyfromathel guohy cdnsibting o)Xl G/ Sc agreLyp bn'tis &l leastsing @logbntabloctast 3
[err]2 2. fere theaareupesansistingod\EuLTH, Bohe Erp hinsih bl Nband i and xtand Clainumbers withér ei n
X i's a nuntseges\al 0-Be5HE0.07 andy @001 <fyrsoh?, sgpectivelypandpdick hasn@geragy. pariiele sipexof t
earth oxys®P#i3dé# phosphor accor di ng to CI aiml, wherein x is a nunber

Wi t hin a range of from0.008 to 4. The rare earth oxysul fjde
phosphor® ag'g%fﬁﬁﬁ h prysuidgiphgsghor W?@E"@PFP %'?aﬂ“d‘ phprein x Isr?dlb'F‘B%’r"ﬁ‘{“éa Hge g1y as
a stafting’n g0 a m xed crystal obt ai ned by coprecipitation of La and

h h
at | east 3, O 1% que eaﬁh ?. ults dal rpﬂosplfu{ accordm élalme1 a?v reé a’é %@éﬁ%é%r v%ﬁn Q é%%g EﬁFom

accordlng p {arns
contains a ?east Y or Cd.

35 4. The rare earth oxysulfide phosphor according to Claim 1, wherein said La is incofporated by using as a
starting material a mixed crystal obtained by coprecipitation of La and at least one member of said Ln.

5. The rare earth oxysulfide phosphor according to Claim 1,"wherein Ln' contains at least Eu or Tb, and

Ln contains at least Y or Gd.
40 :
6. The rare earth oxysulfide phosphor according to Claim 1, whersin Ln' contains Eu, and Ln is Y.

7. A high resolution cathode ray tube having a fluorescent screen which contains a rare earth oxysulfide

* phosphor of the formula (Lny-,-yLa,ln'y)}20.S wherein Ln is at least one element selected from the

45 group consisting of Y, Gd, Sc and Lu, Ln’ is at least one slement selected from the group consisting of

Eu, Tb, Sm, Er, Tm, Dy, Ho, Nd and Pr, and x and y are numbers within ranges of 0.005<x<0.07 and
0.0001=y=<0.2, respectively, and which has an average particle size of at most 3 um.

8. The high resolution cathode ray tube according to Claim 7, whersin x is a number within a range of
50 from 0.008 to 0.04.

9. The high resolution cathode ray tube according to Claim 7, wherein the rare earth oxysulfide phosphor
has an average particle size of from 1 to 3 um.

s5 10. The high resolution cathode ray tube according to Claim 7, wherein Ln’ contains Eu, and Lnis Y.

11. The high resolution cathode ray tube according to Claim 7, wherein the fluorescent screen comprises
red-, blue- and green-emitting components, wherein the red-emitting component is a phosphor of the

10



40 6. The rare earth oxysul fi de phosphor according to C a ein Ln'
contains Eu, and Ln is Y. 7. A high resol ution cathode ray !H{' i”"’
fl uorescent screen which contains BPO53888BBIh oxysul fide pho

formula [err] wherein Ln is at |east one eI errent sel ected fromthe 45

group consi s ng. of | hos;%rof os %rsg one S ect ed
fromthe gzrdi’é' H%Pfﬁg%h dﬁl- te- |n ho:E rﬂg Eﬁg@mp?‘r%rlﬁt e formu

and y are f @4% r}reE,Q—EﬁJ % Lp cept that Lazo was omltted
0. 0001 er Il b labdte 2ompEHRESH the/eéwymat@rra Bdniplated b Z©
of at NMgStshéwd Mrmable 55Fhe phédBrddloDBkaih 5‘3 |§§rhéﬂrbaﬁasmmea ﬁaﬁ&ﬂe tsH 9f @Pmr ofd 504

d ai M7, Ve figdrdaceht layor fas WEHARH, dill hdnipplied & 1 fowhitder Bn excelleht!ird WadHRairled.
9. The high resolution cathode ray tube according to Claim wherein the

rare earth oxysul fide phosphor has an aweégage particle size of from1l to 3
[err]. 55 10. The high resol ution cathode ray tube according to Caim7,

wher ei niLi{™— contarns EU, RRE-TH TS Yﬁan{chs.zéﬁso (EJng mgﬁcl{y%}gﬂ ng@oaegéc?/

t ube accorlding to CI al m 7 ShS, uoresce

bl ue- and H-e-eh—end t tl Ae Ncr\n’\nnnrﬂ' le \A‘nr\v gl a 'I' hﬂ nrl nm f fl hﬂ hnn‘nnnnnf | S
a phosphor%d?mﬁ'% 10 EP 0 20 847 B | 2brmul a erQ%Mﬁ@ bl Lie- en®a t i ng
conponent |@,m3§r§w&\gxaﬁ.§b7a1d t he gr gen- em “l ng COfTDCUt%/bsdnS ZES Cyg?l - 12.
The hi gR resorutiomcat IIUJC ray—tobeaccordrng—to tat-mtE— \ of
par i ol e s.bzéccord 85, B5sin v 1 ot pied °“raere“ts SRl rﬁgqqg%g
Sel t enerd egféeoﬁ'tp ﬁJoreg ﬁ% u| e(te ig rsou nca (? b é? b?‘eﬂ made

m ndest% Ie men b 'f aus e hest ehend aus

" SC @

Y. Q Lu ist, Ln' m ndestens el n EI enent, ausgewahlt_aus der
G uppe, bestehend aus Eu, Tb, Sm Er, Tm Dy, Ho, Nd und Pr ist und x und vy

Zahl en i n Bepahkhanh %Q)%ulﬁheo%spﬁoﬁ(ofsthg &hui® (L) R LQQ@%O% Whereif? L8 iS laadd s deET
eine mttler genéi badRAFoRBR oUp dRGS] &6 Gd, Mnalllfjvﬁ‘ i8 lat lodsP oneZolement selected

Sel t enessdoxysarh thie GRJIP SeaREingRRE) TAISHEWCTN, by, N&Dheland(P@bda& aha !} ard RABED Htkin

ei nes Ber ei ctaeges\wDm0BE067 brid<0.000105y & 912, respocti®ay, AMWRHIGhMSY &rldvéragancie s ofs@.ch

Anspruch 1, wmo®#éiumx ei ne Zahl innerhal b eines Bereiches von 0,008 bis 0,04

ist. 20 4. Seltenerdoxysul fidphosphor nach Anspruch 1, wobei La durch

Ver wendund> efheergre pprihcdxisuifide pobphor asediding: to tCiim ¢uvherein gdsenumbanwithinad ranga @f v L a
und mi n¥est ef806dp A8 M tglied von Ln, als Ausgangsmaterial eingesetzt wird.
25 5. Sel tenerdoxysul fi dphosphor nach Anspruch 1, wobei Ln' m ndestens Eu

oder Th erk hE1a a1, GySHTHRIBNOBRIFF=Hrdesklp RN &riTpral o is a number within a range of from

3 4. The rare earth oxysulfide phosphor according to Claim 1, wherein said La js incorporated by using as a
starting material a mixed crystal obtained by coprecipitation of La and at least one member of said Ln.

5. The rare earth oxysulfide phosphor according to Claim 1, wherein Ln' contains at least Eu or Tb, and
Do Ln contains at least Y or Gd.
o

6. The rare earth oxysulfide phosphor according to Claim 1, wherein Ln’ contains Eu, and Ln is Y.

7. A high resolution cathode ray tube having a fluorescent screen which contains a rare earth oxysulfide

phosphor of the formula (Ln;-x-yLa,Ln',)2028 whersin Ln is at least one element selected from the

45 group consisting of Y, Gd, Sc and Lu, Ln' is at Isast one element selected from the group consisting of

Eu, Tb, Sm, Er, Tm, Dy, Ho, Nd and Pr, and x and y are numbers within ranges of 0.005<x<0.07 and
0.0001sys0.2, respectively, and which has an average particle size of at most 3 um.

8. The high resolution cathode ray tube according to Claim 7, wherein x is a number within a range of
. 50 from 0.008 to 0.04.

8. The high resolution cathode ray tube according to Claim 7, wherein the rare earth oxysulfide phosphor
has an average particle size of from 1 to 3 um.

55 10. The high resolution cathode ray tube'according to Claim 7, wherein Ln' contains Eu, and Lnis Y.

11. The high resolution cathode ray tube according to Claim 7, wherein the fluorescent screen comprises
red-, blue- and green-emitting components, wherein the red-emitting component is a phosphor of the

10




+ L)

6. Sel tenerdoxysul fi dphosphor nach Anspruch 1, wobei Ln' hillt und Ln
Y ist. 30 .7. Kathodenstrahl bildr6hre hoher Aufl osung mﬂfﬂ!ﬁm(u m””",
Fl uoreszenzschirm der einen Sel t en&PdLSPLWBId- phosphors , i
(Ln. X. yLaXLn'y) 202S enthalt, wobei Ln m ndestens ein El ement, ausgewghft
aus der G upp ; und Lu L.st,, Ln'. m ndestens ein
El ement , ausg%ﬁ'%gkﬁﬁbﬁsﬁﬁ%ﬂg %OH%%&L@E'?Q’%?"  9regemiting cqmpongs is
Ho, Nd und Pr i1st und x und y Zahlen in den Bereichen von 0,005 ¢ x S 0,07

bezi ehungswes. Sfe Qiah AdiutSh ' imSi It b - blue- §
TS ] E0ons 16 Mmoo oS B e kS LB e
hohe?"’Aqu_osung nach Anspruch 7, wobei x eine Zahl 1 mBerelch von 0,008 bis

0,04 ist. 4patedtandpaichedenstrahl bil dr6hre hoher "Aufl osung nach Anspruch 7,
wobei der Sel tenerdoxysul fi dphosphor eine mttlere Teil chengroBe von 1 bis
3 am auf wei $t .SeltdderdbiysiitieipHobshoedsd Eorttal (MadeLalli'pi0.8) WabbialAr Mindd8eis & EBMeHE, hud.,
wobei Ln'7o Eu aavitdlaus den@rudppe, Yestehbnd adS Y, Adl Sc blarihdstf ntmiaded@ns ein Element, ausgewshit
Kat hodenst r ahlas$ HetrGrippe. bestehendrepFudh, Fm, Bl Dyl e, Wd urer RrSstand R whd Iy r2akied in,
bl au- und gr | rRerpichen vop 898 < Kbzt B.A00H F ik 0,2 sindhied daticine muttererTéilchany®Baleon
Konponent e ei roshsigashivp agfweistror mel (Y. La, Eu) 202S ist, die blauenittierende
Konponent e én%? ,Al ist und die grUnemttierende Konponente ZnS: Cu, Al ist.
so 12. Hdthfu L?Is%g)gﬂ?i‘és%?*}?%@'r&af"? ApsPIch Girvishel & gingcdehldpnephal efnest Bereighsp son §.006e
der rot-, blau-

d'Ft'ng nemttie- renden Konmponenten eine mttlere
Tei | chengrole 4 rhal b.ei nes Bereiches von .l bis 3 am aufwei st.,
Revend! cat | %n s{esl%%%? ?suﬁ'ﬂﬁoﬁgﬁrhrg‘fe'ég@pwgéb "ﬁ’gﬂﬁ‘ e&?y@ﬁ'l ipngthalb gives Berpiches yvor, Q008
de fornulkg (Lnl-,'yLeian' y) 202S 00O Ln est au noins un 6l dnent choisi parm

| ehsenbi e £ 0138 teh b ricy Riibohs: noRnsBlucHH wobidd La Govd IS0 el enent 5
choi i parm honclis Jnangp,%pg&ﬁufglQoﬁgr::ilimnzlfgeﬁg%?n iﬂufvgnaﬁ%a{ser?;ﬁ%g%gﬁﬁr ;

et x et y sonkingRstwwabres conpris respectivenent aﬁs les I'n

sui vants 0, 005<xS0O, 07 et 0,0001SyS0,2, et qui a 11 EP 0 530 807 Bl
| 11111135 14 1 Saiendriidxydulfidghbsphdr fiack Anspruch 1Ylwobsh Un' WitRledidna MRl SUER D! SER AN R
au pl us 6gal e nlinddstans iY.odét.Gdlenthiinophor e & base d' un oxysul fure de terres
rares, selon la revendication 1, oa x est un nonbre conpris dans

| "interval |& &eltefor@d@gsuliidghogpBor nkch, AnspriicB. 1, wabeninhBpdneileurd Uaavse. d' un oxysul fure
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8. KathodenstrahlbildrShre hoher Aufisung nach Anspruch 7, wobei x eine Zahl im Be'reich von 0,008 bis
0,04 ist.

Kathodenstrahlbildréhre hoher Auflsung nach Anspruch 7, wobei der Seltenerdoxysulfidphosphor sine
mittlere TeilchengréBe von 1 bis 3 um aufweist.

10. HochauflSsende KathodenstrahlbildrShre nach Anspruch 7, wobei Ln' Eu enthélt und Ln Y ist.

45 11. HochauflSsende Kathodenstrahibildréhre nach Anspruch 7, wobei der Fluoreszenzschirm rot-, blau- und
grinemittisrende Komponenten umfaBt, wobei die rotemittierende Komponente ein Phosphor der
Formel (Y,La,Eu)20.S ist, die blauemittierende Komponents ZnS,Ag,Al ist und die griinemittierende
Komponente ZnS:Cu,Al ist.

50 12. Hochaufidsende Kathodenstrahlbildréhre nach Anspruch 11, wobei jede der rot-, blau- und griinemittie-
renden Komponenten eine mittlere TeilchengréBe innerhalb eines Bereiches von 1 bis 3 m aufweist.

Revendications

§5 1. Luminophore & base d'un oxysulfure de terres rares, de formule (Lnq—x-yLa,ln'y)}2028 ol Ln est au
moins un élément choisi parmi 'ensemble constitué par Y, Gd, Sc et Lu, Ln' est au moins un élément
choisi parmi I'ensemble constitué par Eu, Tb, Sm, Er, Tm, Dy, Ho, Nd et Pr, ot x st y sont des
nombres compris respectivement dans les intervalles suivants 0,005<x<0,07 et 0,0001=y=0,2, et qui a
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Eu ou Tb et Ln content au nmoins Y ou Gd. 15 6. Lum nophore A base d'un
oxysul fure de terres rares, selon_la revendication 1, dans-lﬁm mﬂ‘“ “ml“‘“i
contient Eu, et Ln est Y. 7. TubeE&;ﬂm(ﬁoalﬁé haute r6sol utio ' s %
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resol uti on swnpis dass lieraddec®oosan,0d, dans | equel x est un nonbre conpris
dans |'intervalle de 0,008 a 0,04. 9. Tube cathodi que haute resol ution
sel on | a AeViemihophatei 20brsd d'udl axysulluepledbrres @arbs, palondp Fegerdicatioh 4 sdangl lagueli8 B La est
oxysul frer e decotperé pesutiisatiansomme matidyy dendéparhdion dristalmpyte: phienugber chprécigitaliongle Ld 6t
Tube cat hodidpyandingliuredes é6mpnit ron sel on | a revendi cation 7, dans |equel Ln'
content Eu et Ln est Y. 11. Tube cathodi que haute resol ution selon |a
revendi cafi diMinoPhgRfsbase,giuprysuiiie e, orreq raiss. SeleThla revensieation  gotasy” contientjaugmoins
corrposggts TR 9t Lrooptient ay mo§ @4 G9ans 1 e bleu et dans le vert, le
conposdnt _enett ant ns |.e rouge dtant un | ym nophqre de fornul e
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conposant enBttant dans le vert est ZnS: Cu, Al. 12. Tube cat hodi que haute
resol utiop SeLORahd ueem.&%miuano arftun 43R SudrGIHE CorfiABE 4R | pRATRAAY S 40
6ret t any dang,d fird Qs SRS db forhiS LnELLANS, DS HEL odt ol Hoird A BEnRHE b
MDY\eANe  COMYabnki PertiriSie bonstlieetal # 68 st o, Pn' Ssti¥imdha un Gi6Ment kRoisi parmi Fensemble
constitué par Eu, Tb, Sm, Er, Tm, Dy, Ho, Nd et Pr, et x et y sont des nombres compris
respectivement dans les intervalles suivants 0,005<x<0,07 et 0,0001=y<0,2, et qui a une granulométrie
moyenne au plus égale & 3 um.
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8. Tube cathodique haute résolution selon la revendication 7, dans lequel x est un nombre compris dans
Iintervalle de 0,008 & 0,04.

9. Tube cathodique haute résolution selon Ia revendication 7, dans lequel le luminophore & base d'un
30 oxysulfure de terres rares a une granulométrie moysnne de 1 4 3 um.

10. Tube cathodique haute résolution selon la revendication 7, dans lequel Ln' contient Eu et Ln est Y.
11. Tube cathodique haute résolution selon la revendication 7, dans lequel I'écran fluorescent comprend
35 des composants émettant dans le rouge, dans le bleu et dans le vert, le composant émettant dans le
rouge étant un luminophore de formule (Y,La,Eu)02, le composant émettant dans le bleu est
ZnS,Ag,Al, et le composant émettant dans le vert est ZnS:Cu,Al
12. Tube cathodique haute résolution selon la revendication 11, dans lequel chacun des composants

40 émettant dans le rouge, dans le bleu et dans le vert a une granulométrie moyenne comprise dans
lintervalle de 1 & 3 um.
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