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‘ese I nvention relates to a pi gment att ached bl ue- emrttlT S GSq@Beai,Replaud
suit.alfe for a fluorescent |ayer of "‘e.g. a col or cathode ray
col or fathode- ray tube provided, on the inner. surface of a
fluordscent |ayer containing such a pignent-attached bl ue-em |
phosptor, or a color cathode-ray tube provided with a bl ue pignent Iayer

di spoged between the inner surface of a face plate and a bl ue phosphor
pi cturte el ement: To inprove the contrast of inages of color cgthogg
tubes,| fluorescent display tubes, etc., there have - 3
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5 PIGMENT-ATTACHED BLUE-EMITTING PHOSPHOR AND COLOR

CATHODE-RAY TUBE

The present invention relates to a pigment-attached

blue~emitting phosphor suitable for a fluorescent layer:

5 of e.g. a color cathode-ray tube and to a color cathode-
D ray tube provided, on the inner surface of a face plate,

- a fluorescent layer containing such a pigment-attached
blue-emitting phosphor, or a color cathode-ray tube
provided with a blue pigment layer disposed between the

10. inner surface of a face plate and a biue phosphor picture

i element.

To improve the contrast of images of color cathode-
ray tubes, fluoréscent display.tubes, etc., there have
been known a method which employs a pigment-attached

15 phosphor wherein filter particles capable of absorbing
the reflection of an'exterior.light at a fluorescent
screen, are attached to the phosphor surface (USP .
3,886,394 and USP 4,30i,320), and a method which employs
colored glass as the face plate of a cathode-ray tube.

20 In-the method which employs colored glass as the face
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Wn o a et hod whi ch enpl oys a pi gnent.- at.t-ached-phosphor
particles capable of absorbi'ng the reflection of ‘an exi
uorescent screen, are attached to the phosphor surface
3, 886,§394 and USP 4, 307, 320), and a net hod whi‘ch enpl oys col or
the fgce plate of a cathode-ray tube.
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In the nmethod which enpl oys col ored

gl asslas the face -2- plate of a cathode-ray tube, the transm-ttance of
gl ass ji s reduced, whereby the contrast can be sel ected
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plate of a cathode-ray tube, the transmittance of glass

is reduced, whereby the contrast can be selected

~relatively readily within a practical range, but, the

absorption of not only the exterior light but also the.

emission from the fluorescent layer increases, whereby

‘the reduction of brightness is substantial.

Whereas, the method which employs the pigment-
attéched phosphor having filter particles attached, is a
method effective for improving the contrast without
reducing the brightnéss of a screen as far as possible.
| The above filter particles are used sometimes for
sharpening the emission spectrum of a phosphor. Such
filter particles are required to have a transmittance
high in the emission wavelength regioh of the phosphor
and low in other wavelength regions. By this
characteristic of the transmittance, light components
which do not correspond to the emission of the phosphor
itself will be absorbed, whereby the &ontrast’under a
bright exterior light can be improved.

With respect to the blue-emitting phosphor, it is
suitable .to use a pigment which has an absorption as
small as possible at about 450 nm which is the emission
peak of the phosphor, and an absorption as large as
possible within the other wavelength regions.

As blue pigments of this type, there have been
proposed ultramarine (3NaAl-Si0,-Na,S,), prussian blue
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Japanese Unexamined Patent Publication No. 28784/1979.

However, from researches by the present inventors, it
has been found that the body color of cobalt aluminate
5 commonly employed, does not corréspond to the emission
'séectrum of the blue~emitting phosphor. The reflectance
of the cobalt aluminate is especially high at around 490
nm, such being ineffective to improve the contrast.
The ultramarine practically used to some extent has

10 excellent properties as compared with the cobalt

aluminate, but its chemical stability is very poor,

whereby a problem of fading in the attaching step to the

} phosphor or in the coating step to the cathode-ray tube
is brought about.
15 To prevent the fading, it has been known to employ a

method wherein the ultramarine pigment is covered with a
silicic compound. However, when it is coated on a
cathode-ray tube, there is a problem fhat its body color
is remarkably changed by irradiation of electron beams,
20 whereby a shift of the peak in the emission spectrum of
the fluorescent screén is likely to occur. |
On the other hand, the Co0-2Zn0-Si0, type biue pigment
of Japanese Patent Application No. 148636/1991 proposed
earlier by the present inventors, are superior to the
25 cobalt aluminate and the ﬁltramarine in the color tone
and fastness of the pigment-attached phosphor. However,

the inorganic oxide pigment of this type is
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or carbonates or chlorides are mixed in a dry system and
fired at a temperature above 9005C, followed by cooling
and pulverization, and with the phosphor having this

5 Co0-Zn0-Si0, type blue pigment attached thereon, the _

" color stability in the baking step (at about 500°C for
about one hour) for the production of a cathode-ray tube
is not necessarily adgquate.. Accordingly, for cathode-
ray tubes, for which high image qualities have been

10 increasingly demanded in recent years, it has been
'required to improve the heat resistance of the pigment-—
attached phosphors to improve the gqualities of the

(- cathode-ray tubes. |

| Under these circumstances, it is an object of the

15 present invention to solve the above problems and to
provide a pigment-attached blue-emitting phosphor by
attaching a blue pigment excellent in the heat resistance
so that excellent blue—-emission can'bé obtained even when
subjected to the baking step for the production of a

20 cathode-ray tube, to provide a color cathode-ray tube
provided with a fluorescent layer containing such a
pigment-attached blue-emitting phosphor, and to provide a
color cathode-ray tube having a layer of such a blue
pigment disposed between a face plate and a blue phosphor

25 picture element.

The present invention provides a pigment-attached

blue-emitting phosphor comprising a blue-emitting

VMMM ¢ i rt et at e o st -
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The ultramarine practically used to sone extent has excellent

%osp 5¥E§kthrbiQ§ ﬁggﬁeﬁt attached to the surface of
the blue-emitting phosphor, said blue pigment being a
Co0-Zn0-Si0, type pigment containing Mo.

The present invention also provides a color .cathode-

ray tube comprising a face plate having, on the inner

‘surface thereof, a fluorescent layer containing such a

pigment-attached blue-emitting phosphor. '

Further, the present invention provides a color
cathode-ray tube comprising a face plate, a blue phosphor
picture element end a'layer of a Co0-Zn0-Si0, type blue
bigment containing Mo, said layer being disposed between
the inner surface of the face plate and the blue phosphor
picture element.

Here, the Co0-Zn0-SiO, type pigment containing Mo is
the one obtained by firing raw materials containing Co,
Zn, Si and Mo usually at a temperature of at least 800°C
for several tens minutes to several tens heurs, followed
by cooling and pulverization. This'pigment includes a
mixture of oxides of the respective elements or a
composite oxide thereof, a mixture of cobalt silicate and
zinc silicate or a solid solution of .both, and é mixture
thereof. The raw material containing Mo is considered to
function mainly as a flux or mineralizer ‘during the
formation of the pigment.

The compositional ratio of the xCoO-yZn0O-2Si0O, type
pigment is preferably within ranges of 0.05<x/2z<1:5 and

.1<y/2<2.0, particularly preferably within ranges of

The refl ectance of the cobalt alumnate is
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alum gate, but its chemcal stability is very poor, whereby %‘hlggﬁéptl}ﬁgh&BReplaced
fading in the attaching step to the phosphor or-in t he coatln
cat hofle-ray tube is brought about. To prevent 1t he fadl ng, it ﬂmmﬂn
to enpl oy a method wherein the ultramarine pigment i-s covered
silicfc conpound. However, when it is coated on a cathode-ray tube, there
Is a problemthat its body color is remarkably changed by irradiation of
el ectfon beans, whereby a shift of the peak in the em ssion spectrun1of t he
fluorescent screen is likely to occur. On the other hand, the
Co0. ZhO. Si O®rdxf3pk- bl ard pf ghEWl 281 - Japaés Eheaaii ngist | Qs bieNshe

148635/19911Pr0posed
anges, the color tone tends to change, such being

sometimes not suitable for the blue pigment to be
combined with the blue-emitting phosphor. The content of
5 Mo is preferably within a range of frém 0.01 to 10% by
"weight, more preferably from 0.1 to 2% by weight. If the
content is less than this range, improvement in the heat
resistance tends to be inadequate. If it exceeds this
range, the color tone tends to change, such being |

10 undesirable.

It is possible to incorporate various fluxes and
other elements at the time of firing the above pigment,

3 if necessary. More specifically, it is possible to
incorporate Li, Na, X, Ca, Mg, Ba, Fé, Ni, Cu, Mn, Ti, V,

15 Al, Sn, Sb, Cr, Pr, etc. These elements may be added
within a range of not more than about 5% by weight in
total. if the amount exceeds this limit, it becomes
impossible to obtain a desirable color tone as the blue
pigment.

20 The blue-ehitting phosphor useful for the present
invention includes those having a main part of the
emission spectrum within the range of from 380 to 500 nm,
more specifically, a silver-activated zinc sulfide type
phosphor [ZnS:Ag,X (wherein X is halogen or Al),

25 ZnS:Ag,M,X (wherein M is Ga, In, etc., and X is halogen
or Al)], ¥,SiO5:Ce, Ca,Bg04Cl:Eu, (Ba,Mg,_,)0-nAl,05:Eu

(0<x<l; 7<n<8), SrSiz04Cl,:Eu, CaWO,, CaWO,:Pb, BaFCl:Eu,
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il tramarine in the color tone and fastness .of the plgnent l
phor. However, the inorganic oxide pignent ‘of thi s; type |mmmmlmj", _J
uced by a nethod wherein starting nmaterials of oxi des or

rides are mxed in a dry systemand fired at a tenperature above

Y err]C, followed by cooling and puLvgrization, and with the phosphor
ng this CoO zZnO SiJerr] type blue pignent attached thereon, the

Gd,0,S:Tb and ZnS:Zn.

The amount of the above blue pigment attached to the
blue-emitting phosphor is preferably within the range of
from 0.3 to 15 wty. If the attached amount is below the

5 lower limit, the filter effect tends to be too small, and
"if it exceeds the upper limit, the luminescence
brightness tends to be insufficient.

In the course of various.studies of xCoO-yZnO-zSiO,
type pigment-attached blue—eﬁitting phosphors, the

10 present inventors have found that the heat resistance of
£he above pigment containing Mo is improved, that the
color stability of the phosphor having such a pigment
attached ?hereon, is improved, and that it is possible to
obtain a fiuorescent screen having a high contrast while

15 maintaining brightness by coating such a pigment-attached
phosphor on a face ‘plate, or by coating such a pigment in
the form of a layer disposed between the face plate and

the blue-emitting phosphor layer, and it is thereby

possible to provide a color cathode-ray tube which can be
20 easily viewed even under a bright exterior light.

" The reason for the improvement in the heat resistance
of the above pigment is not clearly understood. BHowever,
it is considered that by using Mo, the crystal structure
of the pigment is made firm and hardly susceptible to a

25 deteribration of the crystal surface during the
pulverizat;on step after firing the pigment.

In the accompanying drawings:
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heat resistance of the pignent- attached phosphors to ifprove the

d i ties of the cathode-ray tubes. Undger—these circunstances, it is an
Jkct of the present invention to solve the above problens and to provide
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pi ned eveQMypegathode-ray tube of the present invention having

pigment layers and phosphor picture elements laminated on
a face plate.

5 Figure 2 is an enlarged sectional view of a main part
'of the fluorescent screen of Figure 1.

The formation of a pigment layer on the face plate is
cafried out by a photolithography technique like the
formation of the fluorescent layer. Firstly, a first

10 pigment slurry, for example, a slurry composed of a
ﬁixture of a green pigment and a photosensitive binder -
comprising ammonium dichromate and polyvinyl alcohol, is

N coated on the inner surface of a face plate 1 previously
having a black matrix 2 formed thereon, and dried to form

15 a layer. This layer is exposed to a light through a
shadow mask, and developed to form a green pigment layer
3 into a predetermined pattern. Then, a secoﬁd pigment
slurry, for example, a bluelpigment'siurry'composed of a
mixture of a blue pigment and a photosensitive binder, is

20 used to form a blue pigment layer 4 into a predétérmined
pattern in the same manner as in the above at a position
other than the above green pigment layer 3. Further, a
third pigment slurry, for example, a red pigment slurry
is used to form a red Pigment layer 5 into a

25 predetermined pattern in the same manner as in the above
at a position other than the green pigment layer 3 and

the blue pigment layer 4.
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Br cat hode-ray tube having a l'ayer of such a bl uépi gnent

een a face plate and a bl ue phosphor picture elenent. The present

ent i on provides a pignent-attached-®@ ue-emtting phosphor conprising a
b-em tting -b5-

Then, a green phosphor, a blue phosphor and a red

phosphor are coated on the pigment layers of the
respective colors by a photolithégraphy technique to form
a green phosphor picture element 6, a blue phosphor

5 picture element 7 and a red phosphor picture element 8.

" Further, én aluminium layer is'vapor—deposited thereon to
form a metal back 9, whereby a fluorescent screen is
completed on the face plate 1. A panel 10 provided with
this face plate 1 is sealed with a funnel 11, and an

10. electron gun 12 is mounted thereon to complete a color

Eathode~ray tube.

The color cathode-ray tube employing the pigment-

™~ attached blue-emitting phqsphor of the ‘present invention,
can be prepared by attaching the pigment—attached blue-
15 emitting phosphor picture element directly on the face

plate omitting the pigment layer of Figuie 1.

Now, the present invention will be described ih
further detail with reference to Exambles. However, it
should be understood that thé present invention is by no

20 means restricted by such specific Examples. In the
following Examples, ."parts" means "parts by weight".

Preparation of a Mo—containing blue pigment

60 Parts of cobalt oxide, 103 parts of zinc oxide, 64
parts of silicon oxide and 19 parts of Nag(Mo,0,,)-22H,0
25 were mixed and fired in air at 900°C for 2 hours, then
cooled and pulverized to obtain a xCoO-yZnO-zSiO,- pigment

(x=0.8; y=1.3, 2z=1.0) having a Mo content of 0.5% by




8 conprising a face plate having, on the irner sufface thereo

sai d bl ue pigment being a.CoQO ZnO.Si JQerr] type pig

fbr and a blue pigment attached to the surface of the bIt’Iéls Eﬁ“mmh“d
i ni ng Mb. The present invention also ptrovides a color (fath ‘w l\l““‘

| ayer containing such a pignent-attached blue-emtting
Further, the present inventdiopgprovides a color cathode-ray tube

?3 ising a face plate, a blue phosphor picture element and a layer of a

L Y0 S P S0 oS SPL B M0 o & Layer bt ng i posed
EXAMPLE 1 '

100 Parts of distilled water was added to 100 parts
of a silver-activated zinc sulfide blue—emitting phosphor
to obtain a slurry, and 5 parts of the ébove blue pigment
‘and 0.3 part of a SBR emulsion (the amount of the resin
per 100 parts of the phosphor) were added thereto and
mi#ed. The pH of the mixed slurry waé adjusted to attach
the pigment to the phosphor, followed by filtration and
- drying at 120°C for 15 hours to obtain a pigment-attached
Blue—emitting phosphor.

EXAMPLE 2

Using a pigment siurry comprising 5 parts of the
above blue pigment, 2 barts of polyvinyl alcohol
(polymerization degree: 2400, saponification degree:
88%), 0.15 part of sodium dichromate, 0.03 part of a
surfactant and the rest being water, a blue pigment layer
having an average thickness of 1 pm'was formed on the
inner surface of a face plate by photolithography.

Then, using a ZnS:Ag,Cl blue-emitting phosphor, a
blue phosphor picture element was formed on the above
blue pigment layer in accordance with a conventional
method.

Examplé for the preparation of a conventional blue

pigment

60 Parts of cobalt oxide, 103 parts of zinc oxide and

64 parts of silicon oxide were mixed and fired in air at
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rature of at |east 800[err]C for severa! tens ninytes to

, followed by cooling and pul verization. This p'gnent i'nc es

re of oxides of the respective elenents or a conposite oxide thereof,
ture of cobalt silicate and zinc-sijiicate or a solid solution of both,
m xture thereof. The ram/naterial containing Mo is considered to

I):ngn?n 'rrrﬁlagéﬁr?‘p%s%ﬂ onal Oruarﬁ o F‘l‘li f\gé%j(j%é) Q%ﬁé@ﬁ&%@%&?%%b&%m S
frably ‘Mat ngol’_m%s Z(glcpz' %%Efﬁ(eznil (Ek—'?dws, y=1.3, z=1.0) having an

average particle size of 0.6 um.

COMPARATIVE EXAMPLE 1

5 ‘A pigment-attached blue-emitting phosphor was
'pfepared in the same manner as in Example 1 excépt that
in Example 1, the above conventional blue pigment was
used instead of the Mo-containing blue pigment.
COMPARATIVE EXAMPLE 2 _

10 A blue pigment layer and a blue-emitting phosphor
bicture element were formed on the inner surface of a
face plate in the same manner as in Example 2 except that

~ in Example 2, the above conventional blue pigment was
used instead of the Mo-containing blue pigment.

15 COMPARATIVE EXAMPLE 3

A blue-emitting phosphor picture element was formed
in the same manner as in Example 2 except that in Example
2, the Mo-containing blue pigment léyér was omitted.

Heat resistance test

20 " To the pigment-attached phosphors of Example 1 and
Comparative Example 1, baking treatment was applied at
500°C for one hour, and the powder reflectance (%) at 450
nm was measured before and after the treatment, whereupon
the change [(before - after)/before x 100%] was

25 determined. The results are shown in Table 1.

It is evident from Table 1 that by the addition of

Mo, the change in the powder reflectance before and after




err]y/zferr]2.0, particularly preferably w.thin_ranges Oﬁhmsmﬁﬁhggamkqmmal
err]x/z[err]1.0 and 0. 3[err]yfz[err]1.7. .I'f the Tatio is B A
ranges, the color tone tends to change, such being:sonetimes jmuﬂmnwll"
¥ he blue pignent to be conbined with the blue-emitting ph : '
contlent of Mo is preferably within a range of fromO0.01 to 10% by wei ght,

nord preferably fromO0.1 to 2% by wekghp. -If the content is |less than this
randge, inprovenent in the heat resistance tends to be inadequate. If it

excgeds thighe paking treatment becomes extremely small, which

indicates that the heat resistance of the pigment-

attached phosphor is improved.

Table 1
5
Powder reflecténce (%)
Before After
i baking " baking Change (%)
10 :

Comparative 74.5 62.0 16.8
Example 1 S

Test on luminance and contrast

The surface of the face plates of Example 2 and
15 Comparative Examples 2 and 3, was irradiated with an
exterior light, and the white luminance of the highlight
parts (white-emitting parts under mounted condition) and
| the luminance of the shadow parts (hoh-emitting parts
under mounted condition) were measured, and their ratio
20 was calculated. The white luminance and the ratio as the

contrast are shown in Table 2.

It is evident from Table 2 that with the fluorescent
screen of Example 2, the reduction of the white luminance
is little as compared with Comparative Example 2, which

25 indicates that a high contrast is maintained.
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range, the color tone tends to change, such bei.ng UDdESIrab|QmsmkquﬁstnR laced
possible to incorporate various fl'uxes and other elements at t

firing the above pignent, if necessary. More specifically, Amﬂlmmm"l““
to incorporate Li, Na, K, Ca, My, Ba, Fe, Ni, Cu, M, Ti,

Cr, Pr, etc. These €elenments may be added within a range of not nore than
about 5% by weight in total. If the anpgnt exceeds this limt, it becones

i npossible to obtain a desirable color tone as the blue pignent. The

bl ue-em tting phosphor useful for the present invention includes those
having a main part of the

Table 2
: W?lte Contrast
luminance
5 Example 2 96 128
Comparative 90 120
Example 2
Comparative 100 100
Example 3 '

10

According to the present invention, by adopting the
above conétruction, it has been made possible to improve
the heat resistance of a pigment—éitached blue-emitting
phosphor and to provide a blue—emiéting phosPhor

15 excellent in the color stability, which is useful for the
production of a color cathode-ray tube. Further, a
fluorescent screen having a high contrast can be obtained
‘'while maintaining the brightness eiﬁhér by forming the
above-mentioned blue pigment layer between Fhe inner

20 surface of a face plate and a blue phosphor picture
element, or by fofming the blue pigment-attached blue-
phosphor picture element on the inner surface of a face
plate, whereby it has been made possible to provide a

color Cathode—ray tube which can be easily viewed even

25 under bright lightning.
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Si on spestrumwithin the range of from 380 to 500 nnJThiﬂﬁixea.HasBeenReplaced' g/

__ i ficall ibyer=activat ed zinc sulfide tr hos ph
(whidr ei n- X”",IQJ#['P'@J,@DW ZnS: Ag, MSI;( (:/vhgr e?/ﬁel\"/lpi gsga(iu,"[‘lmnﬂim% X
i s Ral ogen or , ol Jerr]:Ce, Ca[err]Blerr](err] U E,

(Baferr]My[err])O nAl[err]err]:Eu (O[er]x[err]1, 7[err]n[err]8),
SrSiferr](err]d[err]:Eu, CaWJerr], gaWJerr]:Pb, BaFd: Eu, -7-
Gd[err]derr]S: Tb and ZnS: Zn. The amount of the above bl ue pignent attached

to the blue-emttin hosphor is preferably within the ran f
CLAIMS: gp P P y range o

1. A pigment-attached blue-emitting phosphor comprising
a blue—emitting phosphor and a blue pigment attached to
the surface of the blue-emitting phosphor, said.blue

5 pigment being a CoO-2n0-Si0O, type pigment containing Mo.
'2. The pigment-attached blue-emitting phosphor according.
to Claim-1, wherein the blue pigment is represented by |
the formula xCo0-yZn0-zSi0, wherein the compositional
ratio is within the ranges of 0.05<x/z<1.5 and

10 0.1gy/zZL2.0.
5. The pigment—attached blue-emitting phosphor according
to Claim 1, wherein the Mo content in the blue pigment is
Qithin a range of from 0.01 to 10% by weight.
4; The pigment-attached blue-—emitting phosphor according

15 to Claim 1, wHerein the blue pigment contains at most
about 5% by weight in total of Li, Na, K, Ca, Mg, Ba, Fe,
Ni, Cu, Mn, Ti, Vv, Al, Sn, Sb, Cr and Pr.
5. The pigment—attached blue—emittiné phosphor according
to Claim 1, wherein the blue-emitting phosphor is at

20 least one member selected from the group consisting of

ZnS:Ag,X wherein X is halogen or Al, ZnS:Ag,M,X wherein M

.
¥
3
1
i
g

is Ga or In, and X is halogen or Al, ¥,SiOg:Ce,
Ca,B;04Cl:Eu, (Ba,Mg;_,)0-nAl,05:Eu (0<x<l, 7<n<8),
SrSi;04Cl,:Eu, CaWO,, CaWO,:Pb, BaFCl:Eu, Gd,0,S:Tb and

25 ZnS:Zn.
6. The pigment-attached blue-emitting phosphor according

to Claim 1, wherein the blue pigment is attached to the




B3 to 15-w%—t+fthe attached amount is bel ow the IomerThsﬁwﬁfi H&Wh“”
ef f naumumo smal |+, and if 7t exceeds t-he upp I‘
'scenc‘g‘!“ﬂm:“ $ to be insufficient. Inm the cours

G yZnOMzSPQ érr] type pi gment-attached: bl ue-enitt

Bors, the present inventors have found that the heat re5|stance of the
“plgnent containing Mo is |nprovegl that the color stability of the

or having such a pignment attache ?hereon is inproved, and that it
ible to obtain a fluorescent screen haV|ng a high contrast while

ni ng Wniegtembesting phosphgrsiohaa prgwatt withdehad Janepef on a

facegpl ate, or by coatleg such a pignment in
from 0.3 to 15% by weight.

'? 7. A color cathode-ray tube comprising é face plate
: having, on the inner surface thereof, a fluorescent layer
i 5 containing a pigment-attached blue-emitting phosphor as
'defined in Claim 1. '
8. A color cathode-ray tube comprising a face plate, a
blue phosphor picture element and a layer of a
Co0-Zn0-Si0, type blue pigment containing Mo, said layer
10 being disposed between the inner surface of the face

plate and the blue phosphor picture element.

B P



af ormof a layer disposed between the face.pl at e.,andjtT S Been Replaved
phoBphor layer, and it is thereby-possible to.providé a cql '"‘mrﬂ”m

t ubé which can be easily viewed even under a-bright éxteri

reason for the inprovenent in the heat resistance of the above pignent
not clearly understood. However, it is considered that by using M, the
crystal structure of the pignent i5|?} jirn1and hardly susceptible to a
deterioration of the crystal surface during the pul verization step after
firing the pignment. In the acconpanyi ng draw ngs:

ABSTRACT

A pigment—attached blue—emitting phosphor comprising

a blue—emitting phosphor and a blue pigment attached to

the surface of the blue—emitting phosphor, said. blue

5 pigment being a Co0-Zn0-Si0, type pigment contalining Mo.
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-8'- Figure 1 is a partially cutaway side vi ew of the cé iy-Sheet Hl 1 Replaced
tube of the present invention having pignent |ayers qnd?p ' T
el enents | am nated on a face plate. Figure-2 is an enlarg ew

of a main part of the fluorescent screen of Figure 1. The formation of a
pi gnent |ayer on the face plate is carried out by a photolithography
technique like the formation of the fluorescent layer. Firstly, a first
pi gnment slurry, for exanple, a slurry conposed of a mxture of a greew
pi gmrent and a phot osensitive binder

!

FIGURE |

10

FIGURE 2
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conpri-si ng ammoni um di chromate and pol yvi nyl al cohol, is codt Ol

i fner surface of a face plate 1 previously having a bl ack t%?ﬁ#é?%@?ﬂ%§”557_
thereon, and dried to forma layer. This layer is exposed t¢ %téighﬁ JUL 199
t hrough a shadow nask, and devel oped to form a green pignent—layef 3" T'nto=a |
predeterm ned pattern. Then, a second pignent slurry, for exanple, a blue

pi gnent slurry conposed of a m xture of a blue pignment and a photosensitive

bi nder, is used to forma blue pignent |layer-'4 into a predeterm ned pattern

in the sane.manner as in the above at a position other than the above green-
pi gnment layer 3. Further, a third pignment slurry, for exanple, a red

pigment slurry is used to forma red prgﬁeﬁt |l ayer 5 into a

PIGMENT-ATTACHED BLUE-EMITTING PHOSPHOR AND COLOR

CATHODE-RAY TUBE

The present invention relates to a pigment-attached
Elue-emitting phosphor suitable for a fluorescent layer-
of e.g. a color céthode-ray tube and to a col&r cathode-~
ray tube provided, on the inner surface of a face plate,
a fluorescent layer containing such a pigment-attached
blue-emitting phosphor, or a color cathode-ray tube
provided with a blue pigment layer disposed between the
inner surface of a face plate aﬁd a blue phosphor picture
element.

To improve the contrast of images of color cathode-
ray tubes, fluorescent displéy tubes, etc., there have
been known a method which employs a pigment-attached
phosphor wherein filter particles capable of absorbing
the reflection of an exterior light at a fluorescent
screen, are attached to the phosphor surface (USP .
3,886,394 and USP 4,307,320), and a method which.employs
colored glass as the face plate of a cathode-ra§ tube.

In-the method which employs colored glass as the face



predeterm ned pattern in the sanme nmanner as in the above 3 RQPQQ§E@EQQ hc;; ,
other than the green pignent |layer 3 and the blue pignent
Then, a green phosphor, a blue phosphor and a red phosphor
the pignent |ayers of the respective colors by a photolith
to forma green phosphor picture el ement 62 a bl ue phosphor plcture el enent
7 and a red phosphor picture elenment 8. Further, an alumniumlayer is

vapor - deposi t gl dtherebra teathode-ray tube, the transmittance of glass

is reduced, whereby the contrast can be selected
relatively readily within a practlcal range, but, the
absorption 'of not only the exterlor light but also the
emission from the fluorescent layer increases, whereby
‘the reduction of brightness is subséantial.

Whereas, the method which employs the pigment-—
éttﬁched'phosphor havihg filter particles attached, is a
method effective for improving the contrast without
reduc;ng the brlghtness of a screen as far as possible.

The above filter partlcles are used sometimes for
sharpening the emission spectrum of a phosphor. Such
filter particles are.required to have a transmittance
high in the emission wavelength region of the phosphor
and low in other wavelength regions. By this
characteristic of the transmittance, light components
which do not correspond to the emission of the phosphor
itself will be absorbed, whereby the éontrast under a
bright exterior light can be improved.

With respect to the blue—emitting phosphor, it is
suitable .to use a pigment which has an absorption as
small as possible at about 450 nm which is thé emission
peak of the phosphor, and an absorption as large as
possible within the other wavelength regions.

As blue pigments of this type, there have been
proposed ultramarine (3NaAl-SiO,-Na,S,), prussian blue

(Fe,(Fe(CN)gl5-nH,0), cobalt aluminate (CoO-nAl,0,4),



forma netal back 9, whereby a fluorescent screen is conpl gted. om the face~
ptate 1. A panel 10 provided with this face plate 1 is sea e‘ﬁ‘%ﬁﬁ?%’*‘ﬁﬁgﬁﬁ%q‘“ i
11, and an electron gun 12 is nounted thereon to conplete f colo2 5 JUL 1995
cat hode-ray tube. The col or cathode-ray tube enploying the g frent = ol
attached bl ue-em tting phosphor of the present invention, can be prepar ed

by attaching the pignent-attached blue- gmtting phosphor picture el ement
directly on the face plate omtting the pignent |ayer of Figure 1. Now, the

present inventiqn wll. b ' i . :
D onnes, "R 1SR [RGB £, SUBPREL St elb prEET R

no Japanese Unexamined Patent Publication No. 28784/1979.

y

However, from researches by the present inventors, it
has been found that the.body color of cobalt aluminate
commonly employed, does not correspond to the emission
'spectrum of the blue-emitting phosphor.' The reflectance
of the cobalt aluminate is especially high at around 430
nm, such being ineffective to improve the contrast.

The ultramarine practically used to some extent has
excellent properties as compared with the cobalt
gluminate, but its chemical stability is very poor,
whereby a problem of fading in the attaching step to the
phosphor or in the coating step Eo the cathode-ray tube
is brought about. -

To prevent the fading, it has been known to employ a
method wherein the ultramarine pigment is covered with a
silicic compound. However, when it is coated on a
cathode-ray tube, there is a problem that its body color
is remarkably changed by irradiation of electron beams,
whereby a shift of the peak in the emission spectrum of
the fluoqescent'screén is likely to occur. '

On the other hand, the Co0O-ZnO-SiO, type blue pigment
of Japanese Patent Application No. 148636/1991 proposed
earlier by the present inventors, are superior to the
cobalt aluminate and the ultramarine in the color tone
and fastness of the pigment—attached phosphor. However,

the inorganic oxide pigment of this type is



means restrlcted by such speC|f|c Exanples. In the foll ow Rg= S, . ,“13
"parts" neans "parts by weight". Preparation of a M- contalnﬁﬁﬁ‘%w@@”“T SHEE l
pi gnent 60 Parts of cobalt oxide 103 parts of zinc oxide, ||64 parz§ %95 l
silicon oxide and 19 parts of Na6(Ml[err](err]).22H err] O|wWer€ m-ked:"and h
fired in air at 900[err]C for 2 hours, t?en cool ed and pul vErTZed to obtarn

a xCoO yzZnO. zSiJerr] pignment (x=0.8, vy z=1.0) having a Mo content of

0. 5% by - 10 - weight and an average partlcle size of 0.5 [err]m
produced by a method wherein starting materials of oxides

or carbonates or chlorides are mixed in a dry system and
fired at a temperature above 90050, followed by cooling
and pulverization, and with the ?hosphor having this
Co0-Z2n0-8i0, type blue pigment attached thereon, the .
"color stability in the baking step (at about 500°C for
about one hour) for the production of a cathode-ray ﬁube
is not necessarily adgquate.. Accordingly, for cathode-
ray tubes, for which high image qu;lities have been
increasingly demanded in récent years, it has been
.required to improve the heat resistance of the pigment-
attached phosphors to improve the gqualities of the
cathode—ray tubes.

Under these circumstances, it is an object of the
present invention to solve the above problems and to
provide a pigment—attached blue-emitting phosphor by
attaching a blue pigment excellent in the heat reéistance
sOo that excellent blue-emission can'bé obtained even when
subjected to the baking gtep for the production of a
cathode-ray tube, to provide a color cathode-ray tube
provided‘with a fluorescent layer containing such a
pigment—-attached blue-emitting phosphor, and to provide a
color cathode-ray tube having a layer of such a blue
pigment disposed between a face plate and a blue phosphor
picture element.

The present invention provides a pigment—attached

blue-emitting phosphor comprising a blue-emitting



EXAMPLE 1 100 Parts of distilled water was added to 100 p _
sil ver-activated zinc sulfide blue-enitting phosphor to obt|pPFEFRAGEMENY SHEET
and 5 parts of the above blue pignment and 0.3 part of a SBH enul s$ @nyt
anount of the resin per 100 parts of the phosphor) were ad Qaﬁﬁzggﬁgﬂagggﬁm.
m xed. The pH of the m xed slurry was adj#sted to attach the prgment-—to the
phosphor, followed by filtration and dryithg at 120[err]C for 15 hours to
obtain a pignent-attached blue-emtting phosphor, EXAMPLE 2 Using a pignent
s: ur L yI conpr bhiodpheaHd Hibile phawendl setacsednico ZHardwr fdc@adbFvi nyl

al coho

the blue-emitting phosphor, said blue pigment being a
Co0-Zn0-Si0, type pigment containing Mo.

The present invention also pndvides a color .cathode-
ra§ tube comprising a face plate having, on the inner
‘surface thereof, a fluorescent layer containing such a
pigment~attached blue-emitting phosphor.

Further, the present invention provides a color
cathode~ray tube comprising a face plate, a blue phosphor
picture element énd a'layer of a Co0-2n0-Si0, typé blue
bigment containing Mo, said layer being disposed between
the inner surface of the face plate and the blue phosphor
picture element.

Here, the Co0-Zn0-Si0O, type pigment containing Mo is
the one obtained by firing raw materials containing Co,
Zn, Si and Mo usually at a temperature of at least B800°C
for several tens minutes to several tens hours, followed
by cooling and pulverization. This'pigment includes a
mixture of oxides of the respective elements or a
composite oxide thereof, a mixture of cobalt silicate and
zinc silicate or a solid solution of .both, andqé mixture
thereof. The raw material containing Mo is considered to
function mainly as a flux or mineralizer 'during the
formation of the pigment.

The compositional ratio of the xCoO-yZn0O-zSiO, type
pigment is preferably within ranges of 0;05;x/z§1;5 and

0.1<y/2<2.0, particularly preferably within ranges of



(pol yneri zation degree: 2400, saponification degree: 88%, {( =
sodi um di chromate, 0.03 part of a surfactant and the rest b?lng 9&%%%§QT3HLET |
bl ue pignment | ayer having an average thickness of 1 [err]m y\%aléo%qmgnlggﬁ
the inner surface of a face plate by photolithography. Thenj_usiig_ a _— "~ "
ZnS: Ag, G blue-emtting phosphor, a blue phosphor picture el enent “was
formed on the above bl ue pignent |ayer-ig -accordance with a conventi onal
nmet hod. Exanple for the preparation of a conventional blue pigment 60 Parts
of cobal t 0 Gy 12 PFT45a0b. 3kpP2QX1 ¢ 2% hPAd€i87i8! butaRaRxiciRe wer e
m xed and fired=i'n =’ =

ranges, the color tone tends to change, such being

sometimes not suitable for the ‘blue pigment-to be
combined with the blue-emitting phosphor. The content of
Mo is preferably within a range of frém 0.01 to 10% by
"weight, more preferably from 0.1 to 2% by weight. If the
content i§ less than this range, improvement in the heat
resistance tends to bg inadequate. If it exceeds this
range, the color tone tends to change, such being
undesirable.

It is possible to incorporate various fluxes and
other elements at the time of firing the above pigment,
if necessary. More specifically, it is possible to
incorporate Li, Na, K, Ca, Mg, Ba, Fe, Ni, Cu, Mn, Ti, V,
Al, Sn, Sb, Cr, Pr, etc. These elements may be added
within a range of not more than about 5% by weight in
total. if the amount exceeds this limit, it becomes
impossible to obtain a desirable color tone as the blue
pigment.

The blue-emitting phosphor useful for the present
invention includes those having a main part of the
emission spectrum within the range of from 380 to 500 nm,
more specifically, a silver—actiﬁated zinc sulfide type
phosphor [2ZnS:Ag,X (wherein X is halogen or Al),
ZnS:Ag,M,X (wherein M is Ga, In, etc., and X is halogen
or Al)], ¥,5i04:Ce, Ca,Bg04Cl:Eu, (BayMg,_, )0-nAl,05:Eu

(0<x<1, 7<nZ<8), SrSi308Clq:Eu, CawWO,, CaW0,:Pb, BaFCl:Eu,



e e T Y

- 11 - 1300[err]C for 2 hours, then cool ed and pul verized td % 3’§?mENT$HEET i
xCo0 yZnO zSiJerr] pignent (x=0.8, y=1.3, z=1.0) having an jave é -

particle size of 0.6 [err]m COVPARATI VE EXAMPLE 1 A pi gnment %éaqunguLm‘[gg_ﬁ ______
bl ue-em tting phosphor was prepared in the same nmanner as in %p'p 1 .
except that in Exanple 1, the above convent Lonal bl ue pigment was used

I nstead of the M-containing blue pignment. COVPARATI VE EXAMPLE 2

Gd,0,S:Tb and ZnS:Zn.

The amount of the above blue pigﬁent attached to the
blue-emitting phosphor is preferably within the range of
from 0.3 to 15 wts. If the attached amount is below the
lower limit, the filter effect tends-to be too small, and
'if it exceeds the upper limit, the luminescence
brightness tends to be insufficient.

In the course of various studies of xCoO-yZn0O-zSiO,
type pigment-attached blue-emitting phosphors, the
present inventors have found that the heat resisténce of
éhe above pigment containing Mo is improved, that the
color stability of the phosphor having such a pigment
attached éhereon, is improved, and that it is possible to
obtain a fiuorescent screen having a high contrast while
maintaining brightness by coating such a pigment-attached
phosphor on a face ‘plate, or by coating such a pigment in
the form of a layer disposed between the face plate and
the blue-emitting phosphor layer, aﬁd'it is thereby
possible to provide a color cathode-ray tube which can be
easily viewed even under a bright exterior light.

The reason for the improvement in the heat -resistance
of the above pigment is not clearly understood. However,
it is considered that by using Mo, the crystal‘structure
of the pigment is made firm anq hardly susceptible to a
deteribration of the crystal surface during the
pulverization step after firing the pigment.

In the accompanying drawings:



A blue pignent |ayer and a blue-emtting phosphor picture efement_were ==
formed on the inner surface of a face plate in the same madn FPLACEHENT SHEET
Exanpl e 2 except that in Exanple 2, the above conventional ipblue pi t S
used instead of the M-containing blue pignent. COVARATI VE EﬁﬂwgggﬂgﬂAﬂﬁﬁ -----
bl ue-enmitting phosphor picture element was fornmed in the same manner as fn
Exanpl e 2 except that in Exanple 2, the_N@:pontaining bl ue pignent |ayer

was omitted. Heat resistance test To the pignent-attached phosphors of

I d Co ' . | , Ki R i.ed
500 6rr1C o onBLBLE okt enEP ALY T ERTRACE sy VAEYED LHe ©

color cathode-ray tube of the present invention having

pigment layers and phosphor picture elements laminated on
a face plate.

Figure 2 is an enlarged sectional view of a main part

"of the fluorescent screen of Figure 1.

The formation of a pigment layer on the face plate is
cafried out by a photolithography technique like the
formation of the fluorescent layer. Firstly, a first
pigment slurry, for example, a slurry composed of ;
ﬁixture of a green pigment and a photosensitive binder -
comprising ammonium dichromate and polyvinyl alcohol, is
coated on the inner surface of a face plate 1 previously
having a black matrix 2 formed thereon, and dried to form
a layer. This layer is exposed to a light through a
shadow mask, and developed to form a green pigment layer
3 into a predetermined pattern. Then, a secohd pigment
slurry, for example, a blue pigment'siurry'composed of a
mixture of a blue pigment and a éhotosensitive binder, is

. used to form a blue pigment layer 4 into a predetermined
pattern in the same manner as in the above at a"position
other than the above green pigment layer 3. Further, a
third pigment slurry, for example, a red pigment slurry
is used to form a red pigment layer 5 into a
predetermined pattern in the same manner as in the above
at a position other than the green pigment layer 3 and

the blue pigment layer 4.



| : 2
nm was neasured before and after the treatment, whereupon t %Fﬁﬁ&ﬂ§§mz¥TSHEET:

[(before - after)/before x 100% was detern1ned The resultsiiare s @n !r 0g
Table 1. It is evident from T Table 1 that by the addition of MPatahé& ﬁy gé 6.

in the powder reflectance before and after - 12 - the bakrng treatment
beconmes extrenmely small, -which indicates that the heat resistance of the
pi gnent - attached phosphor is inproved. IaQLg 1

Then, a green phosphor, a blue phosphor and a red
phosphor are coated on the pigment layers of the
respective colors by a photdlithégraphy technique to form
a green phosphor pictu;e element 6, a blue phosphor
picture element 7 and a red phosphor picture element 8.

' Further, an aluminium layer is'vapor—deposiﬁed thereon to
form a metal back 9, whereby a f;uorescent screen is
completed on the face plaﬁe 1. A panel 10 provided with
this face plate 1 is sealed with a funnel 11, and an
electron gun 12 is mounted thereon to complete a Eolor
Eathode—ray tube.

The color cathode-ray tube employing the pigment-
attached blue—-emitting phqsphor of the -present invention,
can be prepared by attaching the pigment-attached blue-
emitting phosphor picture element directly on the face
plate omitting the pigment layer of Figuie 1.

Now, the present invention will be described ih
further detail with reference to Exambles. However, it
should be understood that thé present invention is by no
means restricted by such specific Examples. In the
folloying Examples, ."parts" means "parts by weight".

Preparation of a Mo—containing blue pigment

60 Parts of cobalt oxide, 103 parts of zinc oxide, 64
parts of silicon oxide and 19 parts of Nag(Mo,0,,)-22H,0
were mixed and fired in air at 900°C for 2 hours, then
cooled and pulverized to obtain a xCoO-yZn0O-zSiO,- pigment

(x=0.8; y=1.3, 2z=1.0) having a Mo content of 0.5% by



Y
Powder reflectance (% Before After Change (9% bakj| rREPLACEMY BEET |
Exanple 1 79.0 78.8 0. 3 Conparative 74.? UL 1996 “
62.0 16.8 Exanmple 1 Test on | um nance and contrast;Fﬁ§98u$;é£e"é§"vT .
the face plates of Exanple 2 and Conparative Exanples 2 and=3; was — .
irradiated with an exterior light, and the white |um nance of the highlight
parts (white-emtting parts under nnuntéﬂ]@oﬁdition) and the | um nance of
t he shadow parts (non-emtting parts under nounted condition) were

neasured, and,diyH¢ 4d@di&n average particle size of 0.5 pm.

EXAMPLE 1

100 Parts of distiiled water was added to 100 parts
of a silver—activated zinc sulfide blue-emitting phosphor
to obtain a slurry, and 5 parts of the ébove blue pigment
"and 0.3 part of a SBR emulsion (the amount of the resin
per 160 parts of the phosphor) were added thereto and
mixéd. The pH of the mixed slurry was adjusted to attach
the pigment to the phosphor, followed by filtration and

- drying at 120°C for 15 hours to obtain a pigment-éttached

Blue—emitting phosphor.
EXAMPLE 2

Using a pigment siurry comprising 5 parts of the
above blue pigment, 2 éarts of polyvinyl alcohol
(polymerization degree: 2400, saponification degree:
88%), 0.15 part of sodium dichromaté, 0.03 part of a
surfactant and the rest being water, a blue pigment layer
having an average thickness of 1 pm.was formed on the
inner surface of a face plate by photolithography.

Then,'using a ZnS:Ag,Cl blue—emitting phosphor, a
blue phosphor picture element was formed on the above
blue pigment layer in accordance with a conventional

method.

Example for the preparation of a conventional blue

pigment

60 Parts of cobalt oxide, 103 parts of zinc oxide and

64 parts of silicon oxide were mixed and fired in air at



inm Table 2. It is evident from Table 2 that with the fl uorefcent screen
Exanpl e 2, the reduction of the white luminance is little ay sagpat Sl 1896

was cal cul ated. The white |um nance and the ratio as the co tﬁgﬁ,{A{%&gEﬁpg}%E’fl
O €1

it memrrs " v

Conparative Exanple 2, which indicates that a high contrast!
- 13 - Table 2 White | um nance Cont r ast
- 11 -

1300°C for 2 hours, then cooled and pulverized to obtain
a xCo0-yZn0-2Si0, pigment (x=0.8, y=1.3, z=l.d)-having an
average particle size of 0.6 um.
COMPARATIVE EXAMPLE 1l

‘A pigment-attached blue-emitting phosphor was
prepared in the same manner as in Example 1 excépt that
in Example 1, the above conventional blue pigment was
used instead of the Mo-containing blue pigment.
COMPARATIVE EXAMPLE 2

A blue pigment layer and a blue-emitting phospﬁor
bicture element were formed on the inner surface of a
face plate in the same manner as in Example 2 except that
in Example 2, the above conventional blue pigment was
used instead of the Mo-containing blue pigment.
COMPARATIVE EXAMPLE 3

A blue-emitting phosphor picture element was formed
in the same manner as in Eiample 2 except that in Example
2, the Mo-containing blue pigment léyér was omitted.

Heat resistance test

To the pigment—attached phosphors of Example 1 and
Comparative Example 1, baking treatment was applied at
500°C for one hour, and the powder reflectance (%) at 450
nm was measured before and after the treatment, whereupon
the change [ (before — after)/before x 100%] waé
determined. The results are shown in Table 1.

It is evident from Table 1 that by the addition of

Mo, the change in the powder reflectance before and after



Exanpl e 2 96 128 Conparative 90 g~rg§ggd@ﬁv@m£ETl
2 -Conparative 100 100 Exanple 3 According to ffhe present
invention, by adopting the above construction, it has been naslgs p(ﬁSlJQjLe 1035
i mprove the heat resistance of a pignent- attached bl ue- enm t ti-pg—phasphar

and to provide a blue-emtting phosphor excellent in the color stablllty,
which is useful for the production of a color cathode-ray tube. Further, a
fl uorescent screen having a high contrast,can be obtalned whi |l e nalnta|n|ng

the brightness either by formng the
the baking treatment becomes extremely small, which

indicates that the heat resistance of the pigment-

attached phosphor is improved.

Table 1

Powder reflecténce (%)

Before After

baking baking Change (%)
Example 1 79.0 78.8 0.3
Comparative 74.5 62.0 16.8
Example 1 .

Test on luminance and contrast

The surface of the face plates of Example 2 and
Comparative Examples 2 and 3, was irradiated with an
exterior light, and the white luminance of the highlight
parts (white—-emitting parts under mounted condition) and
the luminance of the shadow parts (hoh—emitting parts
under mounted condition) were measured, and their ratio
was calculated. The white luminance and the ratio as the
contrast are shown in Table 2.

It is evident from Table 2 that with the fluorescent
screen of Example 2, the reduction of the white luminance
is little as compared with Comparative Example 2, which

indicates that a high contrast is maintained.



face plate, whereby it has been nade possible to provide a .
cat hode-ray tube which can be easily viewed even under bright |ightning.
-14- CLAIMS: 1. A pignent-attached blué:éﬁirting phosphor conpri si ng

b

H
H

above-nenti oned bl ue pignent | ayer between the inner surfac gﬁpag$agEN?SHEET
pl ate and a bl ue phosphor picture elenent, or by formng th

bl ue
pi gnent - att ached bl ue- phosphor picture el enment on the inneg §umgﬁzéiéﬂLaﬁgﬁm

Table 2

WFlte Contrast
luminance
Example 2 96 128
Comparative 90 120
Example 2
Comparative 100 100
Example 3

According to the present invention, by adopting the
above construction, it has been made possible to improve
the heat resistance of a pigment—éftached blue-emitting
phosphor and to provide a blue-emitting phosphor
excellent in the color stability, which is useful £or the
production of a color cathode-ray tube. Further, a
fluorescent screen having a high contrast can be obtained
while maintaining the brightness eiﬁhér by forming the
above-mentioned blue pigment layer between Fhe inner
surface of a face plate and a blue phosphor picture
element, or by forming the blue pigment—attached blue-
phosphor picture element on the inner surface of a face
plate, whereby it has been made possible'to provide a
color cathode-ray tube which can be easily viewed even

under bright lightning.



a bl ue-enitting phosphor _and a blue pigment attached to t h ﬁﬁ#Ln%Qﬁm_ &6

bl ue- en1tt|ng e pignent being a CoO ZnO. i Jerr

pi gnent cont ai 14“@.“5”' ﬁ“ﬂ(ﬂm grrent-attached bl ue-em ttinmapho 4)5qu]_1995
according to C eresn e blue pignent is represented '
formul a xCoO yZnQO zSi O err] wherein the cqoppositional ratio is mnthln the
ranges of 0.05[err]x/z[err]1.5 and O. 1[er§?§/z[err]2.0. 3. The

pi gnent - attached bl ue-em tting phosphor according to Claim1, wherein the
Mo content i rcrAdmid) ue pignent is within a range of from0.01 to 10% by

wei ght. 4. The pignment-attached blue-emtting phosphor according to C aim
1, wherein the blaieppggenntateaichied kdlueresiitting phosphor comprising

| St ——————

a blue—emitting phosphor and -a-blue pigment attached to
the surface of the blue-emitting phosphor, said.blue
pigment being a CoO-2Z2n0-Si0, type pigment containing Mo.
'2. The pigment-attached blue-emitting phosphor according
to Claim-1, wherein the blue.pigment is represented by
the formula xCoO-yZn0O-zSiO, wherein the compositional
ratio is within the ranges of 0.05<x/z<1.5 and
0.1<y/z<2.0.

5. The pigment-attached blue—emitting phosphor éccording
to Claim 1, wherein the Mo content in the blue'pigment is
Qithin a range of from 0.01 to 10% by weight.

4; The pigment-attached blﬁe—emitting phosphor according
to Claim 1, wherein the blue pigment contains at most
about 5% by weight in total of Li, Na, K, Ca, Mg, Ba, Fe,
Ni, Cu, Mn, Ti, Vv, Al, Sn, Sb, Cr and Pr.

5. The pigment-attached blue—emittiné phosphor according
to Claim 1, wherein the blue;emitting phosphor is at
least one member selected from the group consisting of
ZnS:Ag,X wherein X is halogen or Al, ZnS:Ag,M,X wherein M
is Ga or In, and X is halogen or Al, Y¥,SiOg:Ce,
Ca,B;0,Cl:Eu, (Ba,Mg,_ ,)0-nAl,05:Eu (0<x<l, 7<n<8),
SrSij;04Cl,:Eu, CaWO,, CaWO,:Pb, BaFCl:Eu, Gd,0,S:Tb and
ZnS:Zn.

6. The pigment—attached blue—emitting phosphor according

to Claim 1, wherein the blue pigment is attached to the
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about 5% by—wetght—n—totat—of Li, Na, K 'Ca, My, Ba, Fe,

Ty ——
Vv, A, Sn, ﬂ“lmmmlmﬂl The pignent-attached bl ue-em {|ting p, osphor
accordlng to ‘the blue-enmitting phosphor | § Pitel §bﬂﬂneggﬁ".

menber sel ect&d from thhe °grdup consisting of ZnS: Ag, X wher
or Al,.ZnS:Ag,M X wherein Mis Ga or In, and X is hal ogen or Al,
Y[err]SiJerr]:Ce, Ca[err]Blerr]derr] C: By~

(Ba[err]My[err])O nAl[err]Jerr]:Eu (Jerr]x[err]l, 7[err]n[err]8),

aorrid e PORHEIY AP ISP At g
i ggzagglbvaggéﬂn.the blue pignment is attached to the
7. A. color cathode—~ray tube ¢omprising a face plate
having, on the inner surface thereof, a fluorescent layer
containing a pigment-attached.blue-emitting phosphor.as
"defined in Claim 1. |
8. A color cathode-ray tube comprising a face plate, a
blue phosphor picture element and a layer of a
Co0-Zn0-Si0, type blue pigment containing Mo, said layer
being disposed between the inner surface of the féce

plate and the blue phosphor picture element.



- 15- blue-emtting phosphor in an anobunt within a range o -~ |
by weight. 7. A color cathode-ray tube conprising a face p éé%ﬂ%%%?%a?P%ﬁEQ@
the inner surface thereof, a fluorescent |ayer containing 25 JUL..1896....
pi gnent - attached bl ue-em tting phosphor as defined in Cain . .
cat hode-ray tube conprising a face plate, a blue phosphor picture el enent
and a layer of a CoO ZnQO SiJerr] type'bpée'pignent contai ning M), said

| ayer bei ng di sposed between the inner surface of the face
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ABSTRACT

PIGMENT-ATTACHED BLUE EMITTING PHOSPHOR AND

COLOR CATHODE-RAY TUBE

A pigment-attached blue-emitting phosphor comprising
a blue-emitting phosphor and a blue pigment attached to
the surface of the blue-emitting phosphor, said blue

pigment being a Co0.Zn0.Si0O, type pigment containing Mo.

Figure 2.



plate and the bl ue phosphor picture elenent.
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