
EP 0 391514 B1 Description The present invention relates to a filter-coated
red phosphor for a cathode ray tube, particularly to a red phosphor
comprising a matrix phosphor coated with a filter material composed of iron
oxide admixed with man- 5   ganese oxide and/or magnesium oxide. There are
a number of ways of improving the contrast characteristics of the screen of
a cathode ray tube, the most positive and desirable method being that a
filter material capable of absorbing light rays of a certain wavelength
band is coated on the surface of the matrix phosphor. Thus, for example,
red phosphors have been coated with a filter material which consists of
cadmium sul- 10  phoselenide ((Cd, Se)S), as disclosed in U.S. Patents
3,308,326 and 3,875,449. Red Iron oxide ([err]-[err]) and lead oxide [err]
have also been proposed as suitable filter materials. However, of the above
mentioned filter materials, cadmium sulphoselenide and lead oxide contain
cad- mium and lead which are harmful to the human body, and can aggravate
environmental pollution. Therefore red iron oxide is most used at present.
However, red phosphors coated with iron oxide filter material cannot 15
produce a natural or approximately natural colour when excited, e.g. by
ultra-violet rays or electrons. It is an object of the present invention to
provide a filter-coated phosphor in which the above described disadvantages
of the conventional techniques can be overcome. Accordingly the invention
provides a filter-coated red phosphor comprising a matrix phosphor and a
filter material coated thereon, characterized in that said filter material
comprises iron oxide mixed with manganese 20  oxide and/or magnesium oxide.
The proportions of manganese oxide and/or magnesium oxide used in the
filter materials of the invention may vary widely, e.g. in the range 5-60
wt % relative to the amount of iron oxide. The filter materials are thus of
indeterminate structure but may, for example, be represented by formulae
such as [err] and [err] [err]. 26      These filter materials are
water-insoluble and superior to previously disclosed filter materials In
their heat resistance, spectroscopic reflectivity and contrast ratio. The
matrix phosphor may, for example, be any of the red phosphors known in the
art, such as europium- activated oxides and oxysulphides of gadolinium and
yttrium and europium-activated cadmium oxysulphide. Preferred matrix
phosphors include those represented by the formulae [err]: Eu, [err]: Eu
and [err]: Eu. 30      Coating of the filter material onto the matrix
phosphor may be accomplished by conventional methods. The following
non-limitative Examples serve to illustrate the invention. Example 1 35
[err] was added to [err]-[err] in the amount 50 wt% relative to the
[err]-[err] and mixed by means of ball mills. The resulting mixture was
baked in a furnace at a temperature of 500 C for 2 hours and then crushed
into a powder having appropriate particle size, thereby yielding filter
material A. Example 2 40 The procedure of Example 1 was repeated except
that MgO (50 wt %) was used in place of MnO2, thereby 



yielding filter material B. Example 3 45 MnO2was added to [err]-[err] in
the amount 10 wt% relative to the [err] and mixed together by means of ball
mills. The resulting mixture was baked in a furnace at a temperature of
[err] for 2 hours and then crush- ed into a powder having appropriate
particle size, thereby yielding filter material C. 50   Example 4 The
procedure of Example 3 was repeated except that MgO (10 wt %) was used in
place of [err], thereby yielding filter material D. The filter materials A,
B, C and D obtained as described above can be used separately or in
combination. 55      The colour coordinates and the spectroscopic
reflectance of the filter materials A, B, C and D are shown in the table
below. 2    EP 0 391 514 B1 Classification             Colour coordinate
Reflectance x            Y               500nm    650nm 10          A
0.46         0.43              5.41       40.30 B
0.48          0.42              5.62       40.32 15         C
0.49          0.41             5.55       40.91 D
0.50         0.40              5.82       40.10 20 [err]
0.50         0.41              6.296    43.02 25 As can be seen from the
table, the filter materials of the present invention show lower reflectance
in the blue region below 550 nm and in the red region above 650 nm compared
with the conventional filter material [err]. This is confirmed by Fig. 1 in
the accompanying drawing, which shows plots of % reflectance against
wavelength of incident exciting light for a conventional [err]
filter-coated phosphor and a filter-coated phos- 30  phor according to the
invention. These results confirm the suitability of the filter materials of
the invention for use in conjunction with red matrix phosphors and
demonstrate their advantageous property of increased absorption in the blue
region be- low 550 nm. Thus, the filter-coated phosphors according to the
present invention use filter materials which do not In- 35   clude
ingredients harmful to the human body and which do not cause environmental
pollution. They also exhibit a high contrast ratio, thereby improving the
quality of the screen image. Claims 



40 1. A filter-coated red phosphor comprising a matrix phosphor and a
filter material coated thereon character- ized in that said filter material
comprises Iron oxidemixed with manganese oxide and/or magnesium oxide. 2. A
filter-coated red phosphor as claimed in claim 1 wherein said matrix
phosphor is represented by one of 45      the formulae [err] S:Eu, [err]:Eu
and [err] S:Eu. PatentansprUche 6o  1.  Roter Leuchtstoff mit aufgetragenem
Filter, bestehend aus einem Matrix-Leuchtstoff und einem darauf
aufgetragenen Filtermaterial, dadurch gekennzeichnet, dafl das
Fitermaterial Elsenoxid im Gemisch mit Manganoxid undloder Magnesiumoxid
umfalt. 2.  Roter Leuchtstoff mit aufgetragenem Filter nach Anspruch 1,
worin der Matrix-Leuchtstoff durch elne der 55       Formeln Y202S:Eu,
Y202:Eu und Cd2O2S:Eu reprAsentiert wird. 3    EP 0 391514 B1
Classification             Colour coordinate 5 X             Y
500nm    650nm 10          A                         0.46         0.43
5.41       40.30 B                        0.48          0.42
5.62       40.32 15          C                         0.49         0.41
5.55       40.91 D                         0.50         0.40
5.82       40.10 20 [err]                     0.50         0.41
6.296    43.02 25 As can be seen from the table, the filter materials of
the present invention show lower reflectance in the blue region below 550
nm and in the red region above 850 nm compared with the conventional filter
material [err]. This is confirmed by Fig. 1 in the accompanying drawing,
which shows plots of % reflectance against wavelength of incident exciting
light for a conventional [err]filter-coated phosphorand a filter-coated
phos- 30 phor according to the invention. These results confirm the
suitability of the filter materials of the invention for use in conjunction
with red matrix phosphors and demonstrate their advantageous property of
increased absorption in the blue region be- low 550 nm. Thus, the
filter-coated phosphors according to the present invention use filter
materials which do not in- 35 dude ingredients harmful to the human body
and which do not cause environmental pollution. They also exhibit a high
contrast ratio, thereby improving the quality of the screen image. Claims 



40 1. Afilter-coated red phosphor comprising a matrix phosphor and a filter
material coated thereon character- ized in that said fliter material
comprises iron oxide mixed with manganese oxide and/or magnesium oxide. 2.
A filter-coated red phosphor as claimed in claim 1 wherein said matrix
phosphor is represented by one of 45      the formulae [err] S:Eu, [err]:Eu
and [err] S:Eu. Patentanspruche 5o  1.  Roter Leuchtstoff mit aufgetragenem
Filter, bestehend aus elnem Matrix-Leuchtstoff und elnem darauf
aufgetragenen Flbtermaterial, dadurch gekennzeichnet, dai3 das
Filtermaterial Eisenoxid im Gemisch mit Manganoxid und/oder Magnesiumoxid
umfaf~t. 2. Roter Leuchtstoff mit aufgetragenem Filter nach Anspruch 1,
worin der Matrix-Leuchtstoff durch sine der 55       Formeln Y202S:Eu,
Y202:Eu und Cd2O2S:Eu reprAsentiert wird. 3 * C   L   M   S   *    EP O 391
514 B1 Revendicatlons 1. Phosphor. rouge A revetement filtrant, comprenant
une matrice de phosphor. revetue d'une matffre de filtrage, caractsriss en
ce que la matiere de filtrage comprend de l'oxyde dofer en melange avec de
l'oxyde s       de manganese et/ou de l'oxyde do magn6shum. 2.  Phosphore
rouge A revetement filtrant sulvant la revendicatfon 1, dons lequel la
matrice de phosphor. est represent6e par l'une des formules Y202S:Eu,
Y202:Eu et Cd2O2S:Eu. 10 15 20 25 30 35 40 50 55 4    


