
EP 0 530 807 B1 Description The present invention relates to a rare earth
oxysulfide phosphor and a high resolution cathode ray tube employing it. 5
A rare earth oxysulfide phosphor, such as [err] is widely used as a
red-emitting phosphor for a color cathode ray tube, and [err]:Tb is widely
used as a green-emitting phosphor for a projection picture tube. A phosphor
of this type is known to be produced by a method wherein rare earth oxide
starting materials [err] and Ln'203 are once dissolved in a mineral acid,
then reacted with oxalic acid (HOOC- 10 COOH) and coprecipitated in the
form of the respective oxalates, which are then heated and decomposed to a
mixed crystal of[err], and a sulfurizing agent and a flux are added to the
mixed crystal, followed by calcination. The calcination temperature is at a
level of from 900 to 1,250[err]C, and the flux serves to accelerate the
above reaction and to promote the growth of crystal particles. The particle
size of the phosphor is required to be varied depending upon the particular
use. 15 Heretofore, this has been done by adjusting the calcination
temperature and the type and amount of the flux, as mentioned above. In
recent years, the trend for high resolution of a cathode ray tube has
progressed, and it is now required to coat phosphor particles on a cathode
ray tube in a smaller dot pattern or in a finer stripe pattern than ever.
If a conventional phosphor is used to form a smaller dot pattern or a finer
stripe pattern, the 20  spaces among particles tend to be substantial since
the phosphor particles are large, whereby the packing density of the
picture elements (dot patterns or stripes) tend to be low, and the
irregularities along the edges tend to be substantial, and the shapes of
dots or stripes tend to be poor. These constitute a substantial obstacle to
the development for a high level of resolution. Especially in the case of a
super high resolution cathode ray tube, it is necessary to use a phosphor
25  having an average particle size of not more than 3 [err]. However,
according to the conventional technique, it has been a limit to obtain a
phosphor having an average particle size of about 4 [err] by forcible
pulverization and classification of phosphor particles. Heretofore,
additives to obtain rare earth oxysulfide phosphors having relatively large
particle size have been known (for example, Japanese Examined Patent
Publication No. 35555/1976 and Japanese Unex- 30 amined Patent Publications
No. 46182/1979 and No. 192484/1982). However, no additives to obtain a
small particle size have been known. If it is attempted to obtain a
phosphor having a relatively small particle size by changing e.g. the
calcination temperature, the crystal growth tends to be inadequate as
compared with a normal phosphor, whereby the brightness tends to be low,
and the dispersibility as a powder property tends to be poor, and thus it
has been difficult to form a phosphor layer with high density having a high
luminance 35 along the above object. Further, for the application to a
viewfinder or printing, a phosphor having a small particle (at a level of 2
um) is required. However, no satisfactory process which fulfills such a
requirement has been established, as mentioned above, and it has been
obliged to use forcible pulverization or classification of phosphor 



particles to obtain a phosphor having a small particle size in a poor yield
and with poor luminance. 40     The prior art references relating to the
composition of the present invention, i.e. the prior art references
disclosing rare earth oxysulfide phosphors having a part of the rare earth
matrix substituted by lanthanum (La), include Japanese Examined Patent
Publications No. 33743/1974, No. 33744/1974 (US Patent 3,418,246) and No.
6106/1976. These prior art references suggest that a part of rare earth
elements can be substituted by La in an extremely wide range. However, none
of them suggests the substitution 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 ([err] wherein Ln is at least one
element selected from the group consisting of Y, Gd, Sc and Lu,[err]is at
least 55 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[err]O.07 and 0.0001[err]y[err]0.2, 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 2    EP 0 530 807 B1
and which has an average particle size of at most 3 [err]. In the
accompanying drawing, Figure 1 is a graph showing the relation between the
amount (atomic %) of lanthanum and the particle size (dso) of the phosphor.
Now, the present invention will be described in detail with reference to
the preferred embodiments. 5     When a rare earth sulfide phosphor is
prepared by mixing a sulfurizing agent and a flux to a rare earth oxide,
followed by heating, the particle growth of the phosphor is influenced by
the sulfurizing agent, the flux and the calcination temperature. Therefore,
the particle size control used to be conducted mainly by selecting the type
and amount of the flux and the calcination temperature. However, by such a
method, it has been impossible to obtain a phosphor having a small particle
size of less than 4 urn although it was l0 possible to control the particle
size over 4 [err]. Under these circumstances, present inventors have
conducted extensive researches for an additive which has not been known and
which is capable of controlling the particle size to a small level,
completely departing from the conventional idea of controlling the particle
size, and as a result, have found that an 



addition of a very small amount of La as a rare earth element to a crystal
matrix of an oxysulfide of a rare 15 earth element such as Y, Gd, Sc or Lu,
is effective for controlling the growth of the crystal particles during the
crystal formation. Namely, the present invention is based on a discovery
that by an addition of La in an amount within a range of more than 0.5
atomic % to 7 atomic % to a rare earth oxysulfide phosphor composition, it
is possible to produce a rare earth oxysulfide phosphor having a small
particle size of at most 3 [err], which has been impossible to produce by
the conventional method. In the present invention, it 20 is possible to
produce a rare earth oxysulfide phosphor having an average particle size of
from 1 to 3 [err] under a stabilized condition. As shown by the relation
between the amount of La and the average particle size in Figure 1, the
average particle size can remarkably be reduced by incorporating La in an
amount within the limited range. Figure 1 represents a case where La was
incorporated in the form of lanthanum oxide to the phosphor 25 raw
material. However, as shown in the following Examples, when La is added in
the form of a precipitate formed by coprecipitation with at least one
member of the main raw material, it is possible to obtain the effect of the
present invention to obtain the same small particle size with a less amount
of La. Accordingly, the effect of the present invention can be obtained
when x is a number within a range of from 0.005<x[err]0.07. 30     Further,
there is a tendency such that as the La content increases, the value x in
the emission color CIE chromaticity diagram of the phosphor decreases.
Accordingly, for the purpose of controlling the emission color or
increasing the color purity, it is preferred to adopt a low value for the
La content. Further, the present inventors have conducted an experiment to
examine the stability of a slurry of the phosphor of the present invention
in an aqueous solution of a binder and to examine various properties of a
35  fluorescent layer obtained by using such a phosphor slurry. As a
result, it has been found that the smaller the content of La, the better
also from this viewpoint. From the foregoing viewpoints, the La content in
the phosphor of the present invention, e.g. the value x, is preferably
within a range of from 0.6 to 5 atomic %. Particularly when a high color
purity is to be maintained, the La content should preferably be within a
range of more than 0.5 atomic % to 4 atomic %, 40 more preferably within a
range of from 0.6 to 3 atomic %. Such a range is preferred also for the
stability of the slurry. Further, in consideration of the particle size
distribution from the production point of view, the La content is
preferably from 0.7 to 5 atomic %, more preferably from 0.8 to 4 atomic %.
From the viewpoint of the above various properties, 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 [err] 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 50  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 [err]m, 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 [err] 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 wherein Ln' 3    EP 0 530 807 B1
contains at least Eu or Tb and Ln is at least Y or Gd. As the raw material,
a lanthanum compound such as lanthanum oxalate, lanthanum carbonate,
lanthanum nitrate or lanthanum sulfite may be used instead of lanthanum
oxide. Further, as a method of addition, it is possible to employ a method
wherein the above-mentioned La compound is added to the 5  main raw
material. Otherwise, it is possible to employ a method wherein the La
compound is precipitated in the main raw material by coprecipitation to
uniformly distribute La, whereby the obtained phosphor exhibits an
excellent effect as described above. By the incorporation of lanthanum
oxide, there is a certain change in the color as compared with the phosphor
without such incorporation, but such a color change can sufficiently be
adjusted by controlling the 10 amount of the activating agent. Thus, it can
be applied to a high resolution cathode ray tube without any substantial
practical problem. The average particle size (d[err]) of the phosphor of
the present invention was measured by Coulter Counter Model TA-II
(manufactured by Coulter Company) after dispersing the phosphor in an
aqueous electrolyte, followed by supersonic dispersion treatment. Now, the
present invention will be described in further detail with reference to
Examples and 15  Comparative Examples. However, it should be understood
that the present invention is by no means restricted by such specific
Examples. EXAMPLES 1 TO 3 AND COMPARATIVE EXAMPLES 1 TO 4 20     [err] were
blended in the proportions as identified in Table 1, and the proportion of
La for substitution was changed within a range of from 0.5 to 12 atomic %.
Further, to each mixture, 138 g of S, 96 g of [err] and 15 g of [err] were
thoroughly mixed, and the mixture was put into an alumina crucible and
calcined at 1,080 C for one hour. The calcined product was dissolved in
water, and washing was repeated. Further, the remaining alkali content was
neutralized with nitric acid. Then, dispersion 25 treatment was conducted
in a ball mill, followed by filtration for removal of water, followed by
drying at 120 [err] C for 10 hours. Then, sieving was conducted with a
sieve of 150 mesh. The phosphor of Example 1 thus obtained was a
red-emitting phosphor of the formula ([err], and the phosphor of Example 3
was a red-emitting phosphor of the formula 



[err] 30     Further, a phosphor of Example 2 of the formula [err] was
prepared in the same manner as above except that a mixed crystal of [err]
prepared by coprecipitating La in the form of an oxalate together with
[err], followed by heat decomposition, was used as the raw material.
Further, for the purpose of comparison, a red-emitting phosphor
(Comparative Example 1) of the 35 formula [err]S was prepared under the
same conditions as in Example 1 except that [err] was omitted from the
above raw material composition. Further, as shown in Table 1, [err] was
incorporated in a La proportion outside the range of the present invention
under the same conditions as in Example 1 to obtain a red-emitting phosphor
(Comparative Example 2) of the formula [err], a red- emitting phosphor
(Comparative Example 3) of the formula [err], and a red-emitting 40
phosphor (Comparative Example 4) of the formula [err] Table 1 Amount of La
(atomic %) |[err] (g)   [err] (g)   Eu2 03 (g) Comparative Example 1
0              300.0         0         20.1 Comparative Example 2
0.5             297.8        2.2        20.1 Example 1
3              287.4       12.6        20.1 50        Example 2
3              287.4        12.6       20.1 Example 3
6              276.4       23.6        20.1 Comparative Example 3
9              266.7       33.3        20.1 55        Comparative Example 4
12             258.1        41.9       20.1 4    EP 0 530 807 B1 [err]
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 5    EP 0 530 807 B1 the
amount of La incorporated, the effect of reducing the particle size of the
phosphor is inadequate in the case where La is not higher than 0.5 atomic
%, and in a case where La is higher than 9 atomic %, the growth of the
crystal particles tends to be inadequate, and the crystal shape and the
dispersibility tend to be poor, whereby reagglomeration tends to take
place, and consequently the coating properties (screen 



5  properties) tend to be poor. Further, phosphors were prepared under the
same condition as in Example 1 except that the amount of lanthanum oxide
was varied, and the relation between the amount and the particle size of
the phosphor was as shown by the graph in Figure 1. In a case where a mixed
crystal of La with at least one member of the raw material was used as the
l0  starting material, as shown in Example 2, it was possible to make the
particle size ([err]) small as compared with the case of Example 1.
Further, to obtain the same particle size ([err]), it was possible to
reduce the amount of La when the above mixed crystal was used as the
starting material. Further, a very small amount of Tb or Sm was added as a
coactivator to the above phosphors, and the same experiments were
conducted, whereby the same effects were obtained. 15     Further, a high
resolution color cathode ray tube having fluorescent layers comprising a
red-emitting phosphor of the present invention having an average particle
size of at most 3 [err], a blue-emitting phosphor (ZnS:Ag,A1, ZnS:Ag,CI
etc.) having an average particle size of at most 3 [err] and a
green-emitting phosphor (ZnS:Cu,A1, ZnS:Cu,Au,A1 etc.) having an average
particle size of at most 3 [err], respectively, shows an excellent display.
20 EXAMPLE 4 AND COMPARATIVE EXAMPLE 5 A composition comprising 95 g of
[err], 1.5 g of [err], 46 g of S, 32 g of [err], 13 g of [err] and 5 g of
[err], was thoroughly mixed, put into an alumina crucible and calcined at
1,100 C for one hour, 25  followed by the same treatment as in Example 1 to
obtain a green-emitting phosphor of Example 4. The obtained phosphor of
Example 4 was a green-emitting phosphor of the formula [err]. For the
purpose of comparison, a green-emitting phosphor (Comparative Exam- ple 5)
of the formula [err] was prepared under the same conditions as in Example 4
except that [err] 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. 35 40 45 50 55 6    EP 0 530 807 B1 



[err] 55 EXAMPLE 5 AND COMPARATIVE EXAMPLE 6 A composition comprising 95 g
of [err] and 5 g of [err], was thoroughly mixed, put into an alumina
crucible and calcined at 1,100[err]C for one hour, 7    EP0530807B1
followed by the same treatment as in Example 1 to obtain a red-emitting
phosphor of Example 5. The obtained phosphor of Example 5 was a
red-emitting phosphor of the formula ([err] 202S. For the purpose of
comparison, a red-emitting phosphor (Comparative Example 6) of the formula
[err]was prepared under the same conditions as in Example 5 except that
[err] was 5 omitted from the above composition of the raw material. The
properties of these phosphors were compared as shown in Table 4. Further, a
very small amount of Dy was added as a coactivator to the above phosphors,
and the experiments were conducted in the same manner, whereby the same
effects were obtained. 10 15 20 25 30 35 40 45 50 55 8    EP 0530 807 B1
[err]    EP 0 530 807 B1 The obtained phosphor of Example 6 was a
white-emitting phosphor of the formula [err] 



202S. For the purpose of comparison, a white-emitting phosphor (Comparative
Example 7) of the formula [err] was prepared under the same conditions as
in Example 6 except that [err] was omitted from the above composition of
the raw material. The properties of these phosphors were compared as 5
shown in Table 5. The phosphor of Example 6 is small particles with a
particle size of 2.1 [err], whereby a fine fluorescentlayer was prepared,
and when applied to a viewfinder, an excellent image was obtained. Table 5
10                          Amount of La  Particle size [err] Chromaticity
(x/y)  Brightness(%) (atomic %) Example 6                   2
2.1             0.248/0.301         100 15   Comparative Example 7       0
4.4             0.248/0.301         100 According to the present invention,
it is possible to present a rare earth oxysulfide phosphor having a small
particle size of at most 3 [err] by adopting the above described
construction, and it has been made possible to easily form a fluorescent
layer suitable for a high resolution cathode ray tube. 20 Claims 1. A rare
earth oxysulfide phosphor of the formula [err] wherein Ln is at least one
element selected from the group consisting of Y, Gd, Sc and Lu, Ln' is at
least one element selected 25     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[err]0.07 and 0.0001 [err] y [err] 0.2, respectively, and which has
an average particle size of at most 3 [err]. 2. The rare earth oxysulfide
phosphor according to Claim 1, wherein x is a number within a range of from
30     0.006 to 0.05. 3. The rare earth oxysulfide phosphor according to
Claim 1, wherein x is a number within a range of from 0.008 to 0.04. 35  4.
The rare earth oxysulfide phosphor according to Claim 1, wherein said La is
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 Ln contains at least Y or Gd. 40 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 [err]wherein Ln is at least
one element selected from the 45     group consisting of Y, Gd, Sc and Lu,
[err] is at least 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<[err]0.07 and 0.0001y[err]0.2, respectively, and which has an average
particle size of at most 3 [err]. 8. The high resolution cathode ray tube
according to Claim 7, wherein x is a number within a range of so     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 [err]. 55  10. The high
resolution cathode ray tube according to Claim 7, wherein Ln' contains Eu,
and Ln is 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
EP 0 530 807 B1 The obtained phosphor of Example 6 was a white-emitting
phosphor of the formula [err] [err]. For the purpose of comparison, a
white-emitting phosphor (Comparative Example 7) of the formula [err] was
prepared under the same conditions as in Example 6 except that [err] was
omitted from the above composition of the raw material. The properties of
these phosphors were compared as 5  shown in Table 5. The phosphor of
Example 6 is small particles with a particle size of 2.1 [err], whereby a
fine fluorescent layer was prepared, and when applied to a viewfinder, an
excellent image was obtained. Table 5 10                          Amount of
La  Particle size [err]  Chromaticity (x/y)  Brightness (%) (atomic %)
Example 6                  2                2.1             0.248/0.301
100 15   Comparative Example 7      0                4.4
0.248/0.301         100 According to the present invention, it is possible
to present a rare earth oxysulfide phosphor having a small particle size of
at most 3 [err] by adopting the above described construction, and it has
been made possible to easily form a fluorescent layer suitable for a high
resolution cathode ray tube. 20 Claims 1. A rare earth oxysulfide phosphor
of the formula [err] wherein Ln is at least one element selected from the
group consisting of Y, Gd, Sc and Lu, Ln' is at least one element selected
25     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[err]0.07 and 0.0001 [err]
y S 0.2, respectively, and which has an average particle size of at most 3
[err]. 2. The rare earth oxysulfide phosphor according to Claim 1, wherein
x is a number within a range of from 30     0.006 to 0.05. 3. The rare
earth oxysulfide phosphor according to Claim 1, wherein x is a number
within a range of from 0.008 to 0.04. 35  4. The rare earth oxysulfide
phosphor according to Claim 1, wherein said La is 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 Ln
contains at least Y or Gd. 



40 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 [err] wherein Ln is at least one element selected from the 45
group consisting of Y, Gd, Sc and Lu, Ln' is at least 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[err]0.07 and
0.0001[err]y[err]0.2, respectively, and which has an average particle size
of at most 3 [err]. 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.
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
[err]. 55 10. The high resolution cathode ray tube according to Claim 7,
wherein Ln' contains Eu, and Ln is 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    EP 0 530 807 B l formula [err] the blue-emitting
component is ZnS,Ag,A1, and the green-emitting component is ZnS:Cu,AI. 12.
The high resolution cathode ray tube according to Claim 11, wherein each of
the red-, blue- and green- 5      emitting components has an average
particle size within a range of from 1 to 3 [err]. PatentansprUche 1.
Seltenerdoxysulfidphosphor der Formel (Lnl-x.yLaxLn'y)2O2S. wobei Ln
mindestens ein Element, aus- 10     gewAhlt aus der Gruppe, bestehend aus
Y. Gd, Sc und Lu ist, Ln' mindestens ein Element, ausgewahlt aus der
Gruppe, bestehend aus Eu, Tb, Sm, Er, Tm, Dy, Ho, Nd und Pr ist und x und y
Zahlen in Bereichen von 0,005 < x S 0,07 bzw. 0,0001 S y S 0,2 sind und der
eine mittlere TeilchengroBe von hochstens 3 um aufweist. 75  2.
Seltenerdoxysulfidphosphor nach Anspruch 1, wobei x eine Zahl innerhalb
eines Bereiches von 0,006 bis 0,05 ist. 3. Seltenerdoxysulfidphosphor nach
Anspruch 1, wobei x eine Zahl innerhalb eines Bereiches von 0,008 bis 0,04
ist. 20  4. Seltenerdoxysulfidphosphor nach Anspruch 1, wobei La durch
Verwendung eines Mischkristalls, erhal- ten durch gemeinsame Fallung von La
und mindestens einem Mitglied von Ln, als Ausgangsmaterial eingesetzt wird.
25  5. Seltenerdoxysulfidphosphor nach Anspruch 1, wobei Ln' mindestens Eu
oder Tb enthalt und Ln mindestens Y oder Gd enthalt. 



6. Seltenerdoxysulfidphosphor nach Anspruch 1, wobei Ln' Eu enthillt und Ln
Y ist. 30  7. Kathodenstrahlbildr6hre hoher Auflosung mit einem
Fluoreszenzschirm, der einen Seltenerdoxysulfid- phosphor der Formel
(Ln.X.yLaXLn'y)202S enthalt, wobei Ln mindestens ein Element, ausgewghft
aus der Gruppe, bestehend aus Y, Gd, Sc und Lu ist, Ln' mindestens ein
Element, ausgewahit aus der Gruppe, bestehend aus Eu, Tb, Sm. Er, Tm, Dy,
Ho, Nd und Pr ist und x und y Zahlen in den Bereichen von 0,005 c x S 0,07
beziehungsweise 0,0001 S y S 0,2 sind und der eine mittlere 35
Teilchengrole von h6chstens 3 jim aufweist. &  Kathodenstrahlbildrohre
hoher Auflosung nach Anspruch 7, wobei x eine Zahl im Bereich von 0,008 bis
0,04 ist. 40  9. Kathodenstrahlbildr6hre hoher Auflosung nach Anspruch 7,
wobei der Seltenerdoxysulfidphosphor eine mittlere TeilchengroBe von 1 bis
3 am aufweist. 10. Hochaufldsende Kathodenstrahlbildrohre nach Anspruch 7,
wobei Ln' Eu enthalt und Ln Y ist. 45  11. Hochaufldsende
Kathodenstrahlbildrohre nach Anspruch 7, wobei der Fluoreszenzschirm rot-,
blau- und grlnemittierende Komponenten umfalt, wobei die rotemittierende
Komponente ein Phosphor der Formel (Y.La,Eu)202S ist, die blauemittierende
Komponente ZnSAg,AI ist und die grUnemittierende Komponente ZnS:Cu,AI ist.
so 12. Hochauflosende Kathodenstrahlbildrohre nach Anspruch 11, wobei jede
der rot-, blau- und grlnemittie- renden Komponenten eine mittlere
Teilchengrole innerhalb eines Bereiches von 1 bis 3 am aufweist.
Revendlcatlons 5s  1. Luminophore & base d'un oxysulfure de terres rares,
de formule (Lnl-,yLaxLn'y)202S oO Ln est au moins un 6ldment choisi parmi
l'ensemble constitud par Y. Gd, Sc et Lu, Ln' est au moins un element
choisi parmi l'ensemble constitud 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<xSO,07 et 0,0001SyS0,2, et qui a 11    EP 0 530 807 B1
I 1111111 111111 III II 11 I! * C   L   M   S * une granulometrie moyenne
au plus 6gale k 3 urn. 2. Luminophore & base d'un oxysulfure de terres
rares, selon la revendication 1, oa x est un nombre compris dans
l'intervalle de 0,006 a 0,05. K., ~ *3. Lurninophore h base d'un oxysulfure
de tones rares, selon la revendication 1, oa x est un nombre compris dans
l'intervalle de 0,008 a 0,04. 4. Luminophore a base d'un oxysulfure de
terres rares, selon la revendication 1, dans laquelle le La est 10
incorpore par utilisation commo matibre de depart d'un cristal mixte obtonu
par coprecipitation de La et d'au moins l'un des elements Ln. 5.
Luminophore a base d'un oxysulfure de terres rares, solon la revendication
1, oO Ln' contient au moins 



Eu ou Tb et Ln content au moins Y ou Gd. 15 6. Luminophore A base d'un
oxysulfure de terres rares, selon la revendication 1, dans laquelle Ln'
contient Eu, et Ln est Y. 7. Tube cathodique haute r6solution ayant un
ecran fluorescent contenant un luminophore & base d'un 20     oxysulfure de
terres rares, de formulo (Lnl-_-,La.Ln',)2O2S oa  Ln est au moins un
6l6ment choisi parmi 1'ensemble constitu6 par Y, Gd, Sc et Lu, Ln' est au
moins un el6ment choisi parmi l'ensemble constitu6 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<xS0,07 et 0,0001 SyS0,2, et qui a une
granulombtrie moyenne au plus egale a 3 um. 25 &  Tube cathodique haute
resolution solon la revendication 7, dans lequel x est un nombre compris
dans l'intervalle de 0,008 a 0,04. 9. Tube cathodique haute resolution
selon la revendication 7, dans lequel le luminophore a base d'un 30
oxysulfure de terres rares a une granulometrie moyenne de 1 a 3 urn. 10.
Tube cathodique haute resolution selon la revendication 7, dans lequel Ln'
content Eu et Ln est Y. 11. Tube cathodique haute resolution selon la
revendication 7, dans loquol l'ecran fluorescent comprend 35     des
composants emettant dans le rouge, dans le bleu et dans le vert, le
composant emettant dans le rouge dtant un luminophore de formule
(YLa,Eu)202, le composant 6mettant dans le bleu est ZnS,Ag,AI, et le
composant emettant dans le vert est ZnS:Cu,AI. 12. Tube cathodique haute
resolution selon la revendication 11, dans lequel chacun des composants 40
6mettant dans le rouge, dans le bleu et dans le vert a une granulometrie
moyenne comprise dans l'intervalle de 1 a 3 um. 45 50 55 12    


