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This invention relates to a Cathode-Ray Tube (CRT) fluorescent material and its method

~of manufacture wherein the surface properties of the fluorescent material are modified, while

maintaining fluorescent functionality, to allow uniform fluorescent material film formation during
CRT face-plate coating, .

Various coating methods have been developed for forming a fluorescent material coating
on fhe face-plate of a color CRT. Among them, the slurry method is the most often used. In
the slurry method, a face-plate is coated with a fluorescent film as follows. Ammonium
dichromate (ADC) or like substance is added to an aqueous solution of fluorescent material
particles and polyvinyl alcohol (PVA) to make a fluorescent material suspension (slurry). The
inner surface of the face-plate is coated with this fluorescent material suspension. The coated
surface is then exposed to ultra-violet light through a shadow-mask causing the exposed areas

,  to ox1d1ze and harden. Since the unexposed fluorescent material particles do not react, they are
| spr‘;{yed ogf with water to develop the surface. In this fashion a prescribed ﬂuorescent pattern
1s fm:mé’d on the face-plate.

"' In the slurry method, the entire panel including the face-plate was traditionally heated to
about 38°C to 40°C. Recently, in order to increase production by reducing drying time after
exposure and development, it has become common to dry the panel including the face-plate by
heating it to the high temperature of 55°C '60°C during the drying step.

However, by drying the fluorescent coating at these high temperatures, local thining of
the fluorescent material and open spots oécur more frequently in the coating resulting in a
reduction in production yield. Therefore, fluorescent material particles with modified surfaces,
that allow a uniform fluorescent coating to be formed without open spots even when the panel
is dried at the high temperature of 55°C to 60°C and maintain fluorescent functionality, have long
been sought. ' _

The present inventor discovered that the above mentioned problehis could be solved by
attaching large quantities of electrolytes, which are sulfatés, nitrates, or chlorides of alkali metals
or alkaline-earth metals, to the fluorescent partic_lés, rather than by methods of forming a
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Consequently, the object of this invention is to provide a CRT fluorescent material and
its method of manufacture wherein fluorescent particle surfaces are modified, while maintaining
fluorescent functionality, to allow formation of a uniform CRT face-plate fluorescent coating,
even when it is dried at panel temperatures of 55°C to 60°C.

SUMMARY OF THE INVENTION

The CRT fluorescent material of this invention is produced by adding an electrolytes,
which are sulfates, nitrates, or chloridés of alkali or alkaline-earth metals, to a liquid suspension
containing fluorescent material particles which have gone through a cleaning process step. The
electrolytes are added to the fluorescent material suspension until the clear top liquid
(supernatant) has a conductivity greater than or equalto 30 # Q ~'em~' . The fluorescent -
material suspension subsequently goes through dehydration and drying to yield fluorescent
material with electrolytic material attached to the surfaces of the fluorescent particles.

It is preferable to process the CRT fluorescent material of this invention with an oxidizing
agent by adding an alkali hydroxide and an oxidizing agent in the cleaning process step and
including subsequent process step to reduce the pH by adding acid.

The amount of electrolytes added to the fluorescent material suspension is ideally adjusted
within the range of 0.1 to 20 parts by weight of electrolyte to 100 parts by weight of fluorescent
particles. |
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Fig. 1 is a flow-chart showmg the process steps for manufacturing the CRT fluorescent
material of the present invention.

Fig. 2 is a graph showing the relation between panel temperature and open spot count
compared with prior art.

Fig. 3 is a graph showing the relation between conductivity and open spot count for the
present invention. |

DETAILED DESCRIPTION OF THE INVENTION

In the present invention, an electrolytic material is attached to the surfaces of CRT
fluorescent material particles for the purpose of forming uniform fluorescent coatings without
open spots even when rapid drying is performed using high temperatures and bringing about
more dispersion. ' -

CRT fluorescent material with electrolytes attached to the fluorescent particle surfaces
is manufactured as follows. This is a-description of embodiments of the present invention with
reference to the drawings. |

The fluorescent material particles of the present invention can be either a mixture of
fluorescent raw material which has been treated at high temperature (fired), or fluorescent
material reclaimed by removing ammonium dichromate and other impurities from the effluent

produced by the water cleaning development process following slurry method coating. Fig. 1
shows a process flow-chart of the finishing stages that attéch electrolytic material to these types
of fluorescent material particles.

As shown in Fig. 1, the finishing process is normally made up of a cleaning step in which
the fluorescent material particles are watered cleaned, a dispersion step in which the cleaned
particles are dispersed by a suitable vibration means, a sorting step in which the dispersed

particles are sorted out by a suitable sifting means, a covering step comprising a covering of Si0,
micro-particles, and a dehydration and drying step for final dehydration and drying to produce
the fluorescent material product in powder form. In this finishing process, the dispersion step

after cleaning through the covering step may be omitted, as appropriate, for reclaimed material.
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the pH by adgiRh&Cc; Sr, Ba, and Mg) are added to the fluorescent particle suspension with the
supernatant liquid discarded. Electrolytes are added as an aqueous solution in a ratio of at least
0.1 parts by weight of electrolytic solution to 100 parts by weight of fluorescent material. This
fluorescent material suspension is then slowly stirred.

Electrolytes, which are K,S0,, Na,SO,, LiCl, KC1, NaCl, etc., dissolved in water are
preferable. From the particular embodiment presented later, the amount of additive is preferably
0.1 to 20 parts by weight of electrolyte to 100 parts by weight of fluorescent material.
However, the accurate amount of electrolytic solution additive is such that the conductivity of
the solution of suspended ﬂ_ilorescent material particles is adjusted greater than or equal to

30 £ Q “'cm™' and preferably greater than or equal t0 50 y Q ~‘cp~' . This
conductivity measurement is made with a conductivity meter after stirring the added electrolytic
solution with the ﬂuoréscent material. This conductivity value is that of the supernatant solution
and is extremely easy to measure during production.

Another item of particular note is the desirability of oxidizing agent processing performed
by addition of an oxidizing agent in the cleaning step. Namely, it is desirable to add an alkali
hydroxide such as NaOH or KOH to the aqueous suspension of either heat-treated (fired) or
reclaimed fluorescent particles after the water cleaning step. . This addition is made in a ratio of
0.5 to 15 parts by weight of alkali hydroxide solution to 100 parts by .weight of fluorescent
material. The solution is heated to 75°C to 80°C, and subsequently an oxidizing agent such as
H,0,, NaC10, or Na,S,0, is added also approximately in the ratio of 0.5 to 15 parts by weight
of oxidizing agent to.100 parts by weight of fluorescent material. The alkali hydroxide and
oxidizing agent may' be added simultaneously. Following this, an acid such as an organic acid
is added to reduce the pH of the fluorescent material suspension.

Regardless of whether the electrolyte addition step is performed Solely or in tandem with
oxidizing agent p:dcessin_g in the cleaning step, a uniform fluorescent coating can be formed
without open spots on a color Braun tube (CRT) even with high panel temperature processing.
This is explained subsequently with reference to Fig. 2 and Fig. 3.
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The anount of electrolytes added to the fluorescent naterial suspension is
| deal |y -3- adjusted within the range of 0.1 to 20 parts by wei ght of
electrolyte to 100 parts by weight of fluorescent particles. EP-A- 482603

di scl oses a nethod of manufacturing X-ray |ﬂ5en3|fy|ng screens whi ch have
hi gher resolutions, are faster and |l ess noisy than conventional X-ray
intensifying screens. A screen is fornmed by adhering particles of light
scattering particulate material to the surfaces of the fluorescent material
particles. The light scattering materials are selected from Barium,
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may be formed on the fluorescent particles by p eC|p tation.
inspection is as follows.

(1)  The inner surface of the face-plate is pre-coated with a 0.1% solution of polyvinyl alcohol
(PVA).

(2)  The panel is heated to 59°C.

(3)  Fluorescent material particles are suspended in the usual slurry of PVA and ammonium
dichromate photo-resist (ADC). '

(4)  The inner surface of the face-plate is coated with this fluorescent material suspension
(slurry). |

(5)  In adark room, a light source shines from the inner surface of the panel face-plate. The
fluorescent coating is evaluated by colhmatmg light from the outer surface of the panel face-
plate.

(6)  For a uniform fluorescent coating, entire screen is black. Anomalous regions such as
thinly coated areas can be counted open spots. _

Various experiments were performed using this type of open spot inspection. First, by
changing panel temperature, the relation between average number of open spots and panel
temperature, as shown in Fig. 2, was obtained. In Fig. 2, the dotted line (a) represents coatings
of prior art fluorescent particles without the electrolyte addition step. The solid line (b)
represents coatings of the present invention with the electrolyte addition step. From Fig. 2 it
is clear that average open spot count rises for prior art coatings when panel temperature exceeds
50°C, while average open spot count rises when panel temperature exceeds 60°C for coatings
with fluorescent particles of the present invention which have gone through an electrolyte
addition step. _ _ _

Turning next to Fig. 3, the results of investigating average open spot count as a function
of the conductivity of the fluorescent material suspension is shown. Fluorescent material
suspension conductivity in this graph was measured as follows. 40g of fluorescent material was
added to 100ml of pure water and stirred for 15min. This fluorescent material suspension is
allowed to sit, supernatant liquid is removed after the fluorescent particles sink, and the
conductivity of the supernatant liquid is measured with a conductivity meter. In Fig. 3, the
dotted line 1 is for coatings of fluorescent material particles with only the electrolyte addition
step performed and without oxidizing agent processing in the cleaning step.. The solid line 2 is
for coatings of fluorescent material particles with both the electrolyte addition step performed



A tum nescent phosphor conposition is disclosed in EP-A-22801 0 conposed of
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with an electrolyte addition step drop suddenly near a conductivity of 30 ¢ Q ~'em™*.
After this sudden drop, open spot counts are down to about 3 for the elecirolyte addition step
only case, and down to about 0.5 for the eleétrolyte addition step plus oxidizing agent processing
case when conductivity is near 50 u Q ~top-1.

The following describes a specific embodiments of the present invention.

One kilogram of zinc sulfide family green light emitting fluorescent material which has
completed normal heat treatment processing (firing) is added to five liters of pure water. After
sufficient stirring, the fluorescent material is allowed to sink, and the supernatant liquid is

removed. This operation is repeated 5 to 7 times to water clean the fluorescent material

- performing the cleaning step.

Next, after performing the normal processing steps of dispersion, sorting, and covering,
electrolytic material is attached to the fluorescent particles in the electrolyte addition step. In
the electrolyte addition step, an electrolytes are added to the fluorescent material suspension. 5g,
15g, and 50g of Na,SO, (embodiments 1, 2, and 3); 20g of NaCl (embodiment 4); 15g of K,SO,
(embodiment 5); and 20g of KC1 (embodiment 6) dissolved in suitable amounts of pure water
are used as electrolytic material. Each of these electrolytes are added to a fluorescent material
suspension and slbwly stirred. Subsequently, processing of the fluorescent material is finished
with the normal dehydration and drying step. '

The comparison fluorescent material 1 (comparison 1) is processed the same as
embodiment 1 except that no electrolytic material is attached to the fluorescent particle surfaces.

Table 1 shows the supernatant liquid conductivity and panel fluorescent coating open spot count
for comparison material 1 and embodiments 1 through 6.
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Comparison 1 Embodiment 1 Embodiment 2 “
Fluorescent Green Green Green
Material (fired) (fired) (fired)
Electrolyte Na,SO, Na,S0,
(/Kg) Sg 15¢
l Conductivity 120 200 620
Iz Q- ten)
Open spot 15 3 1
Count
l Embodiment 3 Embodiment 4 Embodiment 5 Embodiment 6 “
Green Green Green Green
(fired) (fired) (fired) (fired)
Na,SO, NaCl K,SO, KC1
50g 20g 15g 20g
1360 550 400 630
0 2 3 2 “

Different from embodiments 1 through 6, Table 2 shows the results of performing the

electrolyte addition step for zinc sulfide family blue light emitting fluorescent material and
yttrium sulfate family red light emitting fluorescent material as well as comparison materials 2
and 3 with no electrolyte addition step.
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el éctrolytic material to these types of fluorescent material particles. As
shown in Fig. 1, the finishing process is normally made up of a cl eaning
step in which the fluorescent material particles are watered cl eaned, a

di spersion step in which the cl eaned partic1%s are dispersed by a suitable
vi bration neans, a sorting step in which the dispersed particles are sorted
out by a suitable sifting nmeans, a covering step conprising a covering of
[err] mcro-particles, and a dehydration and drying step for final
dehydration and drying to produce the fluorescent material product in
powder fornpaplgr2t his finishing process, the dispersion step after cleaning
t hrough the covering step nay be omtted; as appropriate, for reclained

materi al . Fig. 1 is a flowchart show ng the process steps for
manuf act ur _--.e-_:::-_:_-_-._.:-__=-=_=-_-_--_=-_~_
Embodiment 7 Embodiment 8 Embodiment 9
Fluorescent Blue Blue Red
Material : (fired) ' (fired) (fired)
| Electrolyte Na,SO, KC1 Na,SO,
(/Kg) 15g 20g ' 15g
Conductivity 600 600 570
(¢ Q '‘em™") '
Open Spot 1 2 0
Count
Embodiment 10 | Comparison 2 Comparison 3 .
Red Blue Red
(fired) (fired) (fired)
K,SO,
20g
660 . BT 27
1 o s 20

Embodiments with oxidizing agent processing during the cleaning step are discussed next.
Three liters of pure water are added to lkg of zinc sﬁlﬁde family green light emitting fluorescent
material aﬁd 50g of NaOH is added while stifring the solution. This suspended solution is
heated to 75°C to 80°C and 50g of Na,S,0; is added while maintaining a temperature of 75°C
to 80°C and stirring for one hour. After allowing sediment to settle and removing the
supernatant liquid, three liters of pure water are again added 'and the pH of the solution is



Fig. 2 is a graph showing the relation between panel tenperature and open
spot count conpared with prior art. Fig. 3 is a graph showng the relation
bet ween conductivity and open spot count for the present invention. In the
present invention, an electrolytic material-Ps attached to the surfaces of
CRT fluorescent material particles for the purpose of form ng uniform
fluorescent coatings w thout open spots even when rapid drying is perforned
usi ng high tenperatures and bringi ng about nore dispersion. CRT fluorescent
material with electrolytes attached to the fluorescent particle surfaces is
manuf act ur egbggsed (o 4.2y dr}Bjﬁﬁg inSacdti€l 88iawiRid rring. %[fté?‘iFﬁ%ﬂirﬁatélSr Snhif of stirring,
present invention wth'reférence to the draw ngs. The fluorescent materi al
particl es othetsobitionds ehowechtoesetticoandcthe shpernatantdiquid isi nemoved. oNekt withdivediters of
raw material whi ch has.been, treated,at high tenperat
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After performing normal dispersion, sorting, and covering steps, 15g of Na,SO, is
dissolved in an appropriate amount of watef and added to the fluorescent material particles with
the supernatant removed. The aqueous solution is slowly stirred and the preparation process is
finished with the usual dehydration and drying step.

Table 3 and table 4 show the results of this embodiment 11 and embodiments 12 through

18 in which the type of fluorescent material, oxidizing agent, electrolytic solution, and quantities

are varied.

Table 3

’I Embodiment Embodiment Embodiment

11 12 13

Fluorescent ‘ Green . Green Green
Material (fired) (fired) (fired)
Alkali Hydroxide | NaOH NaOH NzOH

" (IIQQ 50g 20g 20g
Oxidizing Agent Na,S,0; 35% H,0, 50% NaC10
(/ Xg) 50g 80m1_ 500ml
Electrolyte Na,SO, . Na,SO, Na,SO,
(/ Kg) 15¢g 15g 15¢g
Conductivity 580 - 570 550
(&R tem™)
Open Spot 0 0 0
Count '
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Green Blue Blue Red
(fired) (fired) (fired) (fired)
NaOH NaOH NaOH NaOH “
50g 50g 20g 50g
Nazszog Nazszog 35% HzOz Nazs208
50g 50g 100ml 50g
X,S0, Na,SO, NaCl Na,SO,
5g 15g 10g 15g
180 550 300 590
0 0 0 0
Embodiment 18
Red (fired)
NaCH
" 30g -
50% NaC10
600ml1
KC1
20g
|| 530




Of ‘particular note in Fig. 1 is the electrolyte addition step between the
covering step and the final dehydration and drying step. Restating this to
i nclude the case of reclained material, the electrolyte addition step is
after the particles have gone through mater 1¢l-eani ng and before the final
dehydration and drying step In this step, electrolytic solutions such as
sul fates, nitrates, and chlorides of alkali netals (for exanple, Li, K and
Na) or al kaline-earth netals (for exanple, Ca, Sr, Ba, and My) are added to
the fluorescent particle suspension with the supernatant |iquid discarded.

El ectrol ytes arepilgthydsTable FISHRAN SmbOMitiehR sk Aubkéent %ﬁrt&es'&éﬁim&i during
parts by weight of electrolytic solution to 100 parts b

y wel ght
f | uor escentcopting in she slomy gnéthedbas vl ras comparisen examplesnd ithmougls 6t\m1élm ng| elegtnplyte
stirred. EI trolytes, which are [err] etc., dissolved in water are
pr ef er abl e. 2020, $40s particul ar enbodi nment present ed |ater, the anount of
additive is preferably 0.1 to 20 parts by weight of electrolyte to 100
parts by weight of fluorescent nmaterial. However, the accurate anount of
el ectrol ytiEabd®bution additive is such that the conduct|V|ty of the

solution of suspended fluorescent material particles is adjusted greater
than or equal to

Embodiment Embodiment Embodiment
19 20 21
Fluorescent Green Green Blue
Material (reclaimed) (reclaimed) (reclaimed)
Alkali Hydroxide NaOH NaOH NaOH
(/ Kg) 50g 50g 50g
Oxidizing Agent Na,S,04 Na,S,04 Na,S,0,
(/Xp 50g 50g 50g
Electrolyte Na,SO, KC1 Na,SO,
(/Kg) 15g 5g 20g
Conductivity 590 190 700
(g Q" ‘em™' )
Open Spot | 0 0 0
Count




[efr] and preferably greater than or equal to [err]. This conductivity
nmeasurenent is nade wth a conductivity neter after stirring the added

el ectrolytic solution with the fluorescent material. This conductivity
value is that of the supernatant solution ahd-i s extrenely easy to neasure
during production. Another itemof particular note is the desirability of
oxi di zi ng agent processing perfornmed by addition of an oxidizing agent in
the cleaning step. Nanely, it is desirable to add an al kali hydroxi de such
as NaOH or KOH to the aqueous suspension of either heat-treated (fired) or
recl ai mred flableréscent particles after the water cleaning step. This
addition is made in a ratio of 0.5 to 15 parts by wei ght of alkal

hydr oxi de solution to 100 parts by weight of fluorescent nmaterial. The

sol ution i e—to—f e L—aad—cubsoguently
such as [eﬁrﬁmb&diﬁnéﬂezt al so apprpgibpiiet 29 the rati ¢ mhbdlimedt4l5 parts I
by weight @f oxidizing agent to 100 parts by weight off fluorescent
mat eri al . ngﬁyglkali hydr oxi de egxidi_zing agent naygﬁﬁ added
si mul t aneo © Following this, pfii~acid such as an org c acid is added t
reduce thejikbcdfimele 1 uorescent| (rélgimed) Suspension. i (reclaimed)

NaOH NaOH NaOH

30g 50g 30g

35% H,0, Na,S,04 50% NaCl10

80ml 50g 700ml

NaCl Nazs 04 Kzs 0O,

5¢g 15g 20g

170 600 ' 650

0 0 0

Comparison 4 Comparison 5 Comparison 6
‘l Green Blue Red

(reclaimed) (reclaimed) (reclaimed)

NaOH NaOH NaOH

50g 50g 20g

N a28203 N azszos Na23203

50g 50g 50g

15 18 23

7 9 8




Regar dl ess of whether the electrolyte addition step is performed solely or
I n tandem wi t h oxi di zi ng agent processing in the cleaning step, a uniform
fluorescent coating can be forned w thout oggn spots on a col or Braun tube
(CRT) even with high panel tenperature proté&ssing. This is explained
subsequently wth reference to Fig. 2 and Fig. 3. -5- A 14 inch panel
face-plate is used for open spot inspection. The nmethod of om ssion

i nspection is as follows. (1) The inner surface of the face-plate is
pre-coated with a 0.1 % solution of polyvinyl alcohol (PVA). (2) The

panel is heatedAltolgh the eledirolytd=hddifi6rs Gt ha¥eb&dni adsclibéd s€jaéhtely’ from the Si0,
suspended in the usual slurry of PVA and ammoni um
covering step, it should bé clear that the electrolyte addition step may be performed during, or
simultaneous with the covering step to the extent that there is no deviation from the basic intent
of the present invention.

The CRT fluorescent material of the present invention, produced by the above mentioned
process steps, has fluorescent function and can form a uniform fluorescent CRT face-plate
coating even when dried at high panel temperatures between 55°C to 60°C. These fluorescent
particles with modified surface properties can be obtained by a simple method of adding an

electrolytic solution, such as Na,SO, or K,S0,, followed by dehydration and drying.
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room a |ight so from e inner surface of the [paner—froce—pkai
The fl uorescent g c’lﬂ ted by cot M4 mating |ight Tb*r’ﬁ BHQET)HASrBEEN
surface of the pahel¢ (6) For a uniformfl ugLe cer&EPééﬁ:EDng
entire screen is black. Anomal o*us regions such as thinly coated areas cea

be counted open spots. Various experinments were performed using this type
of open spot inspection. First, by changi ng panel tenperature, the relation

bet ween aveyvR4IGs MYihRea i¢f open spots and panel tenperature, as shown in
Fig. 2, was obtained. In Fig. 2, the dotted line (a) represents coatings of
prior art fluorescent particles wthout the el ect rolyte addition step. The

solid line,b) repres n I es l,Av h
el ect rol yt &* addi®t F§HP t‘ﬁﬁ?h‘r‘?f%f’ﬂﬁ t&f Eléat% tnl)lﬁia‘E %lsél{(ﬁﬂ rgétgﬁajg papely
count ri segufffies, Hitrftes 8f Ehl%ﬁaéd SO 8P aNARRE edrfRREA, Bi€ aﬁaehe@@s the fluorescent
particle surfaces, and the amount of attached electrolytic material is 0.1 to 20 parts by weight
to 100 parts by weight of fluorescent material particles.
li

2. A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is X,SO,.

3. A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is Nast4.

4. A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is KC1.

5. A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is NaCl.

6. A cathode-ray tube fluorescent material characterized in, that an oxidizing agent and
electrolytic material are attached to the fluorescent particle surfaces, and wherein the electrolytic
material is a sulfate, nitrate or chloride of an alkali or alkaline earth metal with an attachment

ratio of 0.1 to 20 parts by weight of électrolytic material to 100 parts by weight of fluorescent
material particles.

7. A cathode-ray tube fluorescent material as recited in claim 6 wherein the oxidizirig agent
is Na,S,04, H,0,, or NaCl10.

8. A cathode-ray tube fluorescent material as recited in claim 6 wheérein the electrolytic
material is K,SO,. |

: ThlS Sheet Has Been Rep
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[err], while average open spot count rises when panel tenperature exceeds
[err] for coatings with fluorescent particles of the present |nvent|on

o e resurcaor RSN -ceconts 2o chune 52 PoIRCHGR B8

t he conductivity of the fltuofestEent material suspension is

Fl uorescent material suspension conductivity in this graph was neasured as
follows. 40g of fluorescent material was added to 100m of pure water and
stirred for 15 min. This fluorescent material suspension is allowed to sit,

supernat antg_ | i QU @athedé-efoMBE fRiokterit iRatéridl Gis @60t inPelhin @ Wherdinnthe slétﬁﬂrdlﬁﬁ:
conductivity of the supernatant liquid is nmeasured with a conductivity

neter. |n mpajerid isNegS@oetted line 1 is for coatings of fluorescent material
particles with only the electrolyte addition step perfornmed and w t hout
oxi di zing agent processing in the cleaning step. The solid line 2 is for

coatings ofi0f | ugx eatheté-rayetude i fRlord¥dért | haterial ist fecifs 1h Elain @ WHéred thecelectrolytic
addi tion step perfornmed

material is KC1.

11. A cathode-ray tube fluorescent miaterial as recited in claim 6 wherein the electrolytic
material is NaCl. |

12. A method of manufacturing cathode-ray tube fluorescent material wherein electrolytes,
which are sulfates, nitrates or chlorides of alkali or alkaline earth metals, are added to a liquid
suspension including fluorescent material particles, which have gone through a cleaning step;
wherein the electrolytes are added to the fluorescent material suspension to make the supernatant
liquid have a conductivity greater than or equal to 30 g Q ~'cm—'; and wherein the liquid
suspension of fluorescent material is subseqﬁently dehydrated and dried to attach electrolytic
material to the surfaces of the fluorescent particles.

13. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12
wherein the amount of electrolyte added to the fluorescent material suspension is adjusted to
make the conductivity of the supernatant liquid greater than orequalto s0 ©# Q “‘'em™' .

14. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12

wherein the amount of electrolyte added is 0.1 to 20 parts by welght to 100 parts by weight of
fluorescent material particles.

15. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12
wherein the electrolytic material is K,SO,.

16. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12

wherein the electrolytic material is Na,SO,. -
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-6'- and with oxidizing agent processing in the cleaning step. FromFig. 3
It is clear That—conpared-to_coatings of fluorescent material particles

with no elec
greater than’

Ition step that produce an average ORET _ ]

m”m’msﬂ&g]hmu uhts for coatiMys of fluor esceﬂtTBEm%Tg%As BEEN
with an electfolyta o step drop suddenly near a condyctivi 'yt ED
[err] After this sudden drop, open spot counts are down to about 3 for the
el ectrolyte addition step only case, and down to about 0.5 for the
el ectrolyte addition step plus oxidizing agent processing case when
conductivi {7y, i SAN@8thod®f hembfactufing chol@YdyGibe Fa6resta® nitérAe 8 Fdcdted in claim 12
enbodi ments of the present invention. One’kilogramof zinc sulfide famly
green | i ghwherein therglectioljicamateriel isdkG@h.i al whi ch has conpl eted nornal heat
treatnment processing (firing) is added to five liters of pure water. After
sufficient stirring, the fluorescent material is allowed to sink, and the
super nat anyg) i gl fiethdd 'of IRanR thctubing Cathodé-ady fiBe ifRiofRfh@ ntterial Y recited i@ Slaif 12
wat er clean the fluorescent materl al

wherein the electrolytic material is NaCl.

19.. A method of manufacturing cathode-ray tube fluorescent material wherein electrolytes,
which are sulfates, nitrates or chlorides of alkali or alkaline earth metals, are added to a liquid
suspension including fluorescent material particles, which have gone through a cleaning step
including oxidizing agent processing comprising alkali hydroxide and oxidizing agent addition
followed by acid addition to reduce the pH; wherein the electrolytes are added to the fluorescent
material suspension to make the supernatant liquid have a conductivity greater than or equal to
30 £ Q ~'cm—! ; and wherein the liquid suspension of fluorescent material is subsequently
dehydrated and dried to attach electrolytic material to the surfaces of the fluorescent particles.

20, A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the amount of alkali hydroxide added is 0.5 to 15 parts by weight to 100 parts by weight
of fluorescent material.

21. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the alkali hydroxide is NaOH.

22. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the alkali hydroxide is KOH.

23. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the oxidizing agent is H,0,.

24. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the oxidizing agent is NaC10.

. This Sheet Has Beeh Reﬁaced '
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pefforming the cleaning step. Next, after perforrn"ng t he normal processing
st eps of dispersion sorting, and covering electrolytic material is
attached to the fJuorescent—partictes in the el ectrol yte ad@fFtronste

materlal
20g of

the electrolyte el ectrol-yit7es are added to
suspensT "mm"ggm 509 of [err] (embodimentsj

[err] (enbed rent

[err] (enbodi nent 5); an

(enmbodi ment 6) di ssol ved in swtabl e anounts of pure water are used as
el ectrolytic material. Each of these electrolytes are added to a

pr oceest ngest 1 RchaedUE BRRNLEAAR SaBba, Sho BAGSscent WARMLPA ftitpd in claim 19

processi ng”o

finrs

dehydr at i owhéreth thewixidiziag agent i Nag8)0par i son fl uorescent nmat er| aI 1
(conparison 1) is processed the sanme as enbodi nent 1 except that no
electrolytic material is attached to the fluorescent particl e surf aces.

Tabl e 1 shags t RenSHEEF HadRlachill din6a00 hibY Hlredl BARGY! b HOBEGEPhim 10

coati ng opén spot count

or corrpa i'son nma ments
wherein the amount of electrolyte added to the fluorescent matenal suspensmn is adjusted to

make the conductivity of the supernatant liquid greater than or equal to 50 © Q ~‘cm~'.

27. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the amount of electrolyte added is 0.1 to 20 parts by weight to 100 parts by weight of

fluorescent material particles.

28. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the electrolytic material is K,SO,.

29. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the electrolytic material is Na,SO;,.

30. A method of manhfacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the electrolytic material is KC1.

31. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19

wherein the electrolytic material is NaCl.
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-7'- Table 1 Conparison 1 Enbodi nent . 1 Enbodi neng .ﬁ-us SHEET HAS BEEN

Fl uor escent G een G een G gen LSk en
(fired) (fired) (fired) Electrolyte >
[err] [err] (/Kg) - 18- 59
15g Conductivity 20 200 620 Open
spot 15 3 1 Count Enbodi nent 3
Enbodi nent 4 Enbodi ment 5 Enmbodi nent 6 G een
G een G een : G een
- CATHODE-RAY TUBE FLUORESCENT MATERIAL AND ITS METHOD OF
MANUFACTURE
ABSTRACT

Electrolytes are attached to fluorescent particle surfaces to prevent open spots in cathode-
ray tube coatings dried at high temperatures. Electrolytes that are sulfates, nitrates, or chlorides
of alkali or alkaline-earth metals are added to a liquid suspension of fluorescent particles which
have passed through a cleaning step. Electrolytes are added to the suspension to make the
conductivity of the clear top liquid greater than 30 £ Q ~*eq—'. The fluorescent particle
preparation process is finished with a final dehydration and drying step.



(fi?ed)- (fired) (fired) | (fired) Na2SO4

[err] [err] [err] 50g 20g
159 ' 20g 1360 550 400
630 O 2 3 2 Different

from enbodi ments 1 through 6, Table 2 shows the results of performng the
electrolyte addition step for zinc sulfide famly blue light emtting
quorescenF:ﬁﬁierigl and yttriumsulfate famly red light emtting

fl uorescen erial as well as conparison materials 2 and 3 with no

el ectrolyte addition step. -8 - Table 2

CLEANING STEP

!

DISPERSION STEP

|

SORTING STEP

|

COVERING STEP

l

ELECTROLYTE
ADDITION STEP

4

DEHYDRATION-
DRYING STEP




&
Enbodi ment 7 Enbodi nent 8 Enbodi ment 9 Fl uorescent Bl ue

Bl ue Red Materi al \ (fired) (fired)
(fired) Electrolyte Na2SO4 KC1 [err]
(/ Kg) 159 209 15g Conductivity
600 600 570 [err] Open Spot 1
2 0 Count Enbodi nent 10 Conparison 2
Conpari son d ' Bl ue Red
(fired) Fgleg. ;2 (fired) ' (fired) [err] 20g
OO
O
ctm
zZz
3
/2]
Y,
O
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o o o
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~
660 19 27 18 20
Enbodi nents with oxidi zi ng agent processing during the cleaning step are
di scussed next. Three liters of pure water are added to 1kg of zinc sulfide
famly green light emtting fluorescent material and 50g of [err] is added
while stirring the solution. This suspended solution is heated to [err] to
[err] and 50g of [err] is added while maintaining a tenperature of [err] to
[err] and stirring for one hour. After allow ng sedinment to settle and
renovi ng thg;itger tant liquid, three liters of pure water are again added
and the pH e ution is 9 reduced to 4.2 by dripping in-acetic
acid while stirring. After approximately 5mn of stirring, the solution is
allowed to settle and the supernatant li.quid is renoved. Next with five
liters of
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pure water, stirring and decanting is perforned six tinmes. The cleanlng
step is conpleted by verifying that the pH of the supernatant I|qU|d |s
greater than or equal to 4.7. After perform ng normal dish STHoR=—=satt4-0g
and covering steps, 15g of [err] is dissolvelin an approp rFERkAQEMENWsQEET

wat er and added to tfe—ftuerescent rial particles witf} the ﬁugnf
renmoved. The aqueous| elisiBHeBET HASHEeW | stirred and the p eP%ﬁ ﬂ?
a -‘-""

is finished with theg] usualREfRelAgtpat i onjfand drying step. S art ok

show the results of and enbodi ments 12 through 18 in

whi ch the e , e

Lo cypon: SRR, BOORSCROC HARGRAE: b Ao, o

Enbo rrent 13 Fl uorescent

G een G een G een Materi al ~ (fired)

(fired) ~ (fired) '
ABSTRACT

Electrolytes are attached to fluorescent particle surfaces to prevent open spots in cathode-
ray tube coatings dried at high temperatures. Electrolytes that are sulfates, nitrates, or chlorides
of alkali or alkaline-earth metals are added to a liquid suspension of fluorescent particles which
have passed through a cleaning step. Electrolytes are added to the suspension to make the
conductivity of the clear top liquid greater than 30 £ Q ~‘cp- '. The fluorescent particle
preparation process is finished with a final dehydration and drying step.

Figure 1.
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Al kal i Mydroxide NaCOH NaOH. ‘NaCH (/ Kg)

50¢g 20g 20g Oxi di zing Ag :
35% [err] 50% [err] (/ Kg) - 1g - 50g REPLACEA wrsn@@fﬂ
500m El ectrol yte [err] - [err] “&Wmﬁ

Kg) 159 159 ' Condudy., LYLLY.,
580 570 _ 550 [err] Open bpor

0 . 0 Count - 10 -

CATHODE RAY TU'BE FLUORESCENT MATERIAL AND ITS METHOD OF
MANUFACTURE

ABSTRACT

Electrolytes are attached to fluorescent particle surfaces
to prevent open spots in cathode-ray tube coatings dried at
high temperatures. Electrolytes that are sulphates, nitrates,
or chlorides of alkali or alkaline-earth metals are added to a
liquid suspension of fluorescent particles which have passed
through a cleaning step. Electrolytes are added to the

. suspension to make the conductivity of the clear top liquid

greater than 30 p 1 em . The fluorescent particle

preparation process is finished with a final dehydration and
drying step.

Figure 1.
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Enbodi nment Enbodi ment : Enbodl rrent Enbodi ment
14 . - 15

' 17, G egn _
(B:c iureecj) Bl ue This Sheet Hgg%er( d fa Wr W"

o mEormE e I IIIiH e oy 141 |

509 [err] [err] [err] 50g

i&% 100m 50g [err] [err]
Na2SO4 5

15g 180 CATHODE-RAY TUBBH I&UORESCENT MAg‘gglgiig AND ITS METHQB éﬁg

0 MANUFACTURE : 0 Enbodi ment 18 Red (fired)

BACKGCGROUND-OF THE-INVENTION-

This invention relatesl to a Cathode-Ray Tube (CRT) fluorescent material and its method -
of manufacture wherein the surface properties of the fluorescent material are modified, while
maintaining fluorescent functionality, to allow uniform ﬂuoreseent material film formation during
CRT face-plate coating. '

Various coating methods have been developed for forming a fluorescent material coating
on the face-plate of a color CRT. Among them, the slurry method is the most often used. In

. the slurry method, a face-plate is coated: with a fluorescent film as follows. Ammonium
dichromate (ADC) or like substance is added to an aqueous solution of fluorescent material
particles and polyvinyl alcohol (PVA) to make a fluorescent ina,terial suspension (slurry). The
inner surface of the _\.‘facé'-;filate is coated with this fluorescent material suspensioh. The coated
surface is then expoeed to. ultra-violet light through a shadow-mask causing the exposed areas
to oxidize and harden. Since the unexposed fluorescent material particles do not react, they are
sprayed off with water to develop the surface. In this fashion a prescribed fluorescent pattern
is formed on the face-plate. |

In the slurry method, .the entire panel including the face-plate was traditionally heated to
about Sé"C to 40°C. Recently, in order to increase production by reducing drying time after
exposure and development, it has become common to dry the panel including the face-plate by
heating it to the high temperature of 55°C to-60°C during the drying step.

However, By drying the fluorescent coating at these high temperatures, local thining of
the fluorescent material and open spots oecur more frequently in the coating resulting in a
reduction in production yield. Therefore, fluorescent material particles with modified surfaces,
that allow a uniform fluorescent coating to be formed without open spots even when the panel
is dried at the high temperature of 55°C to 60°C and maintain fluorescent functionality, have long
been sought.

The present inventor discovered that the above mentioned problems could be solved by
attachmg large quantmes gl electrolytes whlch arem nitrates, or chlorides of alkali metals

hitrates ov chlerddes of

or./flkaune—earth metals, to the fluorescent particles, rather than by methods of forming a

This Is the rop#mmont sheet
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NaOH 30g 50% [err] 600nm [err] 20g 530 O Table 5 and Table 6 show
enbodi nents using fluorescent particl'es reclained during coating in the
slurry method as well as conpari son exanples 4 through 6 with no

el ectrolyte addition step. -7 -

sul phate
fluorescent coating such as adding small amounts of aqueous zinc sulfate solution to the

fluorescent material slurry in the slurry method disclosed, for example, b;\l-& Japanese Non-
examined Patent Publication No. 52-67569 issued June 4, 1977. The present invention was
completed as a result of this earnest research.

Consequently, gl%-object of this invention is to provide a CR’i‘ fluorescent material and
its method of manufacture wherein fluorescent particle surfaces are modified, while maintaining
fluorescent functionality, to allow formation of a uniform CRT face-plate fluorescent coating,

even when it is dried at panel temperatures of 55°C to 60°C.
SOMMARY-OF-FHE-BNVENEFION-

The CRT fluorescent matenal of this invention is produced by adding an electrolytes,
which are-saigtgs* nitrates, or chlondes ofLalkallLefe:lofclalfr:e-%ﬁr;et%Jrs Ct%lgvilqeﬁid uspension
containing fluorescent material particles which have gone through a cleaning process step. The
electrolytes are added to the fluorescent —material suspension until the clear top liquid
(supernatant) has a conductivity greater than orequalto 30 £ Q ~1cm—* . The fluorescent
material suspension sub'sequenﬁy goes through dehydration' and drying to yield fluorescent
material with electrolytic material attached to the surfaces of the fluorescent particles.

1t is preferable to process the CRT fluorescent material of this invention with an oxidizing
agent by az}dding an alkali hydroxide and an oxidizing agent in the cleaning process step and
includingEubsequent process step to reduce the pH by adding acid.

The amount of electrolytes added to the fluorescent material suspension is ideally adjusted
within the range of 0.1 to 20 pérts by weight of electrolyte to 100 parts by weight of fluorescent
particles.

+ Cuder | :kene.)
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Tabl e 5 ‘Enbodi nent- Enbodi ment Enmbodi nent 19

¢ -

20 _ 21 Fl uorescent ’ G een G een

Bl ue Materi al (recl ai ned) * (reclainmed)

(reclained) Alkali Hydroxide NaCOH -NaOH

NaOH (/ Kg) 509 . 509 509
Oxi di zi ng Agent [err] - [err] [err] (/ Kg)

509 509 50g El ectrolyte [err]

Kd [err] (/ Kg) 159 59

209 Cbnduct|V|ty 590 190 700 [err]
Cpen 3Pt Quiiboir i L - R L SRR SR TR

e

RN,

ronrey

Kede, | -

EP A 482603 dlscloses a method of manufacturlng X-

ray 1nten51fy1ng screens which have higher resolutions,
are faster and less noisy than conventional X-ray
intensifying sc¢reens. A screen is formed by adhering

particles of light scattering particulate material to the

st SRS

surfaces of the fluorescent material particles. The light curccsibbossatbsim
scattering materials are selected from Barium-, T - '
strontium- or calcium Sulphates, titanium dioxide or

magnesium oxide and may be formed on the fluorescent

E particles by precipitation.

A luminescent phosphor composition is disclosed in

| EP-A-228010 composed of particles formed by fusion of a
Ephosphor and a sulphate of an alkaline earth metal.

'Typlcally a mixture of phosphor and sulphate are 51ntered.

to produce a luminescent phosphor at a lowexr cost than
conventional phosphors.
_ The invention will now be described by way of

example with reference to the accompanying drawings, in

| which: -
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Count _ ~CLAIMS 1. A cat hode-ray tube fluorescent material characterized
I n.tthat at | east one electrolyte selected fromthe group selected fromthe
group of sulphates, nitrates or chlorides of alkali netals or nitrates or
chlorides of alkaline earth netals, is attaghed to the fluorescent particle
surfaces, and the electrolyte is added to the fluorescent materi al

suspensi on to make the supernatant |iquid have a condlhistShest H: Bgedt han
or equal to [err]. 2. A cat hode-ray tube fluorescen Im, ﬁ)raﬁ recited

inclaim 1 wherein the eI ectrol ytic material is [err] ode ray
m
Fig. 1 is a flow-chart showing the process steps for manufacturing the CRT fluorescent

tube fluore

1 wherei

material of the present invention.
Fig. 2 is a graph showing the relanon between panel temperature and open spot coun{
compared with prior art.

Fig. 3 is a graph showing the relation between conductivity and open spot count for the

present invention.

In the present invention, an electrolytic material is attached to the surfaces of CRT
fluorescent material particles for the purpose of forming uniform fluorescent coatings without
open spots even when rapid drying is performed using high temperatures and bringing about
more dispersion. . ' i

CRT fluorescent material with electrolytes attached to the fluorescent particle surfaces
is manufactured as follows. This is a.de-scription of embodiments of the present invention with
reference to the drawings.

The fluoréscent material particles of the present invention can be either a mixture of
fluorescent raw material which has been treated at high temperature (fired), or fluorescent
material reclaimed by removing ammonium dichromate and other impurities from the effluent
produced by the water cleaning development process follewing slurry method coating. Fig. 1
shows a process flow-chart of the finishing stages that attach electrolytic material to these types
of fluorescent material particles.

As shown in F1g 1, the fimshmg process is normally made up of a cleaning step in which
the fluorescent material particles are watered cleaned, a dlspersmn step in which the cleaned
particles are dispersed by a suitable vibration means, a sortmg step in which the dispersed
particles are sorted out by a suitable sifting means, a covering step comprising a covering of Si0,
micro-particles, and a dehydration and drying step for final dehydration and drying to produce.
the fluorescent material product in powder form. In this finishing process, the dispersion step

after cleaning through the covering step may be omitted, as appropriate, for Teclaimed material.
| This s the replacement.sheet
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el-ect rolyt lcmaterial is [err]. 4. A cat hode-ray tube fluorescent
material as recited in claim 1 :wherein the electrol ytlc /t1 ¢ materiat—i-s—KGt.
5. A cat ho'ldhsSha Haslﬂa n Repla2d éscent material as reci t’m

wherein the el erl al is NaCl- 16.- A cat umm,mmlmm
fluorescent naj ted in claim1l characterizéd in that

oxi di zi ng.agent an e ec ro ytiic material are attached to the quoresce'nt
particle surfaces, and wherein the electrolytic material is a sul phate,

nitrate or chlofj an alkali netal or a nitrate or chloride of an
al kal i ne t h, i th an attachnent ratio of 0.1 to 20 parts by ,%hfrc
of electro 1 to 100 parts by weight of fl uorm&s m&?—e egg

particles. 7. A cat hode-ray tube fluorescent nateriaf ‘é%" q',
claim6 wherein.the oxidizing agent is [err] or [err]. selec
1. A cathode-ray tube fluorescent material characterized in tha
anlphates Metafs or artatez ov chlomdexs
sul-fgses nitrates or chlorides of alkali br— alkaline earth metals, are attached to the fluorescen
e_(ecfvo\ -fe ls

ded o the ‘hy [l
part1c1e surfaces and the amount-¢f rolytic-mate g . Me
enston o Malce -the gu?e/r\adwd‘ MoL hove o wvwxcf\wm

Greate~ than or C‘l"’“"" < Bopsa! e}

9

lo uV‘exC't‘ Maﬁz r'u

2. A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is K,SO,.

3. A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is Na,SO,. |

4, A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is KCI. i

5. A cathode-ray tube fluorescent material as recited in claim 1 wherein the electrolytic
material is NaCl. | |

As reccted in Cladim |
6. A cathode-ray tube fluorescent material Lharacterized in that an oxidizing agent and
electrolytic mgaae‘nah}q are attached to the fluorescent partlcle surf‘z’l‘cr:esaL a&\d{_ﬂn{g—mﬁl{ the elg:‘troelyuc -
material is a s-ul-fl:ﬁe nitrate or chlonde of an alkali E; alkahne earth metal with an attachment
ratio of 0.1 to 20 parts by weight of electrolytlc material to 100 parts by weight of fluorescent
material particles. ' |

7. A cathode-ray tube fluorescent material as recited in claim 6 wherein the oxidizing agent
is Na,S,0y, H,0,, or NaCl10. |
3 .

8. A cathode-ray tube fluorescent material as recited in claim 6 wherein the electrolytic
material is K,SO,. '

This is the replacement shaet
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-15 - 8. A cat hode-ray tube fluorescent 'm’aterial as recited in claim 6
wherein the electrolytic material is [err]. 9.

fl uorescent material as recited in claim 6 wheréin the
material is [erg) aésdéﬁk kd-r ay t ube- Uuoresc i\mk“}”! ecited
in claim6 V\,herel olytic material is ode-ray
tube fl uorescent \%“q cited inclaim 6 V\/nereln the electrolytic
material is Nad of manufacturing cathode-ray tube

fluorescent material wherein at I'east one el ectrolyte selected fromthe
ﬂ.r ,? .lrjgt ggn?:’ Sf:lhl c?ttctlaggé'r&qalltogﬁuopés%n?trﬁﬁeﬁzﬁ d%%@ﬁédjﬁ‘?glg n&% m&fe e (}éctfdlytlc

I ne ear netal's, 1Ts a
material is Na,SO,.

10. A cathode-ray iube_ fluorescent material as recited in claim 6 wherein the electrolytic
material is KCI.

11. A cathode-ray tube fluorescent material as recited in claim 6 wherein the electrolytic
material is NaCl.

aF leact one
12. A method of manufacturing cathode-ray tube fluorescent material wherem[?lectrolyt% o

elected Prom roup Consti gulphates , nitratez or cRlondes Sdleali me
%Wﬁ%@bﬂgsﬁ*ﬂé*ﬂ alkaline eartf‘l"rmemffgl are added to a liquid mﬁm

suspension including fluorescent material particles, which have gone through a cleaning step; cﬁ\lon

A

wherein the electrolytes are added to the fluorescent material suspension to make the supernatant
liquid have a conduct1v1ty greater than or equal to 30 ¢ Q ; and wherein- the liquid
suspens1on of ﬂuorescent material is subsequently dehydrated and dned to attach electrolytic

material to the surfaces of the fluorescent particles.

13. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12
wherein the amount of electrolyte added to the fluorescent material suspension is adjusted to

make the conductivity of the supernatant liquid greater than or equalto 50 u# Q “'cm™' .

14. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12

wherein the amount of electrolyte added is 0.1 to 20 parts by weight to 100 parts by weight of

fluorescent material particles.

15.© A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12

wherein the electrolytic material is K,SO;.

16. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 12

wherein the electrolytic mateﬁal is Na,SO,.
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wherein the electrolytic material is NaCl.

19. A method of manufacturing cathode-ray tube fluorescent material cx/}'lerein electrolytes,
sul phates metals or nltradee or oridez
which are , nitrates or chlorides of alkali[91= alkaline earth metals, are added to a liquid
suspension including fluorescent material particles, which have gone through a cleaning step
including oxidizing agent processing comprising alkali hydroxide and oxidizing agent addition
followed by acid addition to reduce the pH; wherein the electrolytes are added to the fluorescent
material suspension to make the supernatant liquid have a conductivity greater than or equal to
30 g Q ~'cp—' ; and wherein the liquid suspension of fluorescent material is subsequently

dehydrated and dried to attach electrolytic material to the surfaces of the fluorescent particles.

20. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the amount of alkali hydroxide added is 0.5 to 15 paﬁs by weight to 100 parts by weight

of fluorescent material.

21. A method of ménufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the alkali hydroxide is NaOH. |

22. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the alkali hydroxide is KOH.

23. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19

wherein the oxidizing agent is HzOz.

24. A method of manufécturing cathode-ray tube fluorescent material as recited in claim 19
wherein the oxidizing agent is NaC10.
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-16- "16.© A net of manufacturing cathode-ray tube fl uor escent materi al
as recited in claim12 erei el ectrol ytic materal.is_| err] A

met hod of manuf acThHShEegHgsqie y tube fl uorescent teri aI as recThed in
claim 12 wherein t rrater|a4 17s KC1. 18&Bu”mmmi

manuf act uri ng cath Iuorescent mat eri al I ‘ m 12
wherein the electro is NaCl. 19. A nethod of ‘maMuf acturl ng

cat hode-ray tube fl uorescent rraterl al wherein electrolytes, which are
sul phates, nitrates or chlorides of alkali netals or nitrates or chlorides

of al kal i 2? eart Pn %ﬁf@é&ﬂ%ﬂ&tﬁ]&ﬁ% ku%'fﬂlofﬁé&?’?ﬁi 'ars‘%éifédrlﬂ claim 19

fl uoresce er| a one rou a cleanin
i ncl udi ngmpereinzhm@uagmgtagenpgem@s@ conprising al kali hydroxide and

oxi di zi ng agent addition followed by acid
26. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the amount of electrolyte added to the fluorescent material suspension is adjusted to _

make the conductivity of the supernatant liquid greater than or equal to 50 ¢ Q ~‘cp~

27. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19
wherein the amount of electrolyte added is 0.1 to 20 parts by weight to 100 parts by weight of

fluorescent material particles.

28. A method of manufacturing cathode:-ray tube fluorescent material as recited in claim 19

wherein the electrolytic material is K,SO,.

- 29. A method of manufactuﬁng Cathode—r;y tube fluorescent material as recited in claim 19

wherein the electrolytic material is Na2804.

30. A method of manufacturing cathiode-ray tube fluorescent material as recited in claim 19

wherein the electrolytic material is KC1.

31. A method of manufacturing cathode-ray tube fluorescent material as recited in claim 19

wherein the electrolytic material is NaCl.
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addltlon to reduce the pH, wherein the electrolytes are atl'éled to the
fluorescent material suspension to nake the supernatant |iquid have a
conductivity greater than or equal to [err] and wherein the liquid
suspensi on oCATHODE-<RAY EUBE #LUORESCENEMATERIAL AND ATSJIMETHOD
attach electrolytic material “t8 t heoFuMANTFROTURER f | uorescent particles.
20. A nethod of manufacturing cathode-ray tube fluorescent material as
recited in claim19 wherein the anount of al kali hydroxi de added is 0.5 to

15 parts by weight to 100, ar s by weight ,of fluor material. 21

ot hod of manuf acthi Ye o5 19 % F"F'L‘B é“ygsﬁﬁﬁﬁg%'swea?ef&gn?@eﬂ%d ts
claim19 wherein the al kali h dI’OXI de is

manuf act ur i nfrathed GHé"?"H&fa‘EtHff'e whergip dbg éHffaﬁ%leeétl'esa%f ?hécfi"f%ﬁﬁqeﬁt enaterial e
wherein the alkali hydroxide is KO4d 23. A nethod of manufacturing

cat hode-ray Mmasified, ywhile caaintaiing, flupregeentunctignality.c taialkpno upiferna; flugrpgcent

oxidizing agent is [err].
material film formation during CRT face-plate coating.

Various coating methods have been developed for forming a fluorescent material
coating on the face-plate of a color CRT. Among them, the slurry method is the most
often used. In the slurry method, a face-plate is coated with a fluorescent film es
follows. Ammonium dichromate (ADC) or like substance is added to an aqueous solution
of fluorescent material particles and polyvinyl alcohol (PVA) to make a fluorescent

- material suspension (slurry). 'The inner surface of the face-plate is coated with this
ﬂuores.cem': material euspe'nsidn. The coated surface is then exposed to ultra-violet light
through a shadow-mask causing the exposed areas to oxidize and harden. Since the
unexposed ﬂuoreseen_t material particles do not react, they are sprayed off with water
to develop the surface. In this fashion a prescribed fluorescent pattern is formed on the
face-plate.‘

In the slurry method, the entire panel including the face-plate was traditionally
heated to about 38°C to 40°C. Recently, in order to increase production by reducing
dryihg time after.'eXpoeure and development, it has become common to dry the panel
including the face-plate by heatiné it to the high temperature of 55 °C to 60°C during the
drying step. ” |

H_ewever, .b.y. "dnjing the ﬂqoi'escent coating at these high temperatures, local
thinning of the qubreséent material and open spots occur more frequently in the coating.
resulting in-a redt_it’:ﬁon in produc_tion yield. Therefore, fluorescent material particles with
modified surfaces,_ thaf allow a'unl;form fluorescent coating to be formed without open

spots even wh'er_l the panel is dried at the high temperature of 55°C to 60°C and

REPLACEMENT SHEET
0 5 MAY 1997




- 17 - 24. A nethod of manufacturing cathode-ray tube fl nt_naterial
as recited in claim19 wherein the oxidizing agent is NaC OagﬁéAcgmgmeghggT
of manufacturing cathode-ray tube fluorescent material as{frecite

19 wherein the oxidizing agent is [err]. 26. A nethod of {npagta¢iUuPrEh g _____
cat hode-ray tube fluorescent material as recited in clai

amount of electrolyte added to the fluores@ent nmaterial suspensi @gngi
adjusted to nake the conductivity of the supernatant |iquid greapeﬁ ﬂAXnBS?

equal to 50 rafntairf\flUBe8E6htFUNnEHEHHIRE tHEVENENG BE&PY6ugRYy tube fluorescent

material as recited in claim19 wherein the anmount of electrolyte added is

0.1 to 20 parts HheVWreStHt ihQed(eP distblarelYthaR e ab&le fdhtioRES ProbIFRsSEd A be

particles.

solved by attaching large quantities of electrolytes, which are sulphates, nitrates, or

| chlorides of alkali mé’_tals or nitrates or chlorides of alkaline-earth metals, to the
fluorescent .parti.clés, rather than by methods of forming a .
fluorescent coating such as adding small amounts of aqueous zinc sulphate solution to
the fluorescent material slurry in the slurry method disclosed, for example, in Japanese
Non-examined Patent Publication No. 52-67569 issued June 4, 1977. The present
invention was complete'd' aé a result of this earnest research.

Copsequently, an object of this invention is to provide a CRT flugrescent material
and its method of manufacture wherein fluorescent particle surfaces are modified, while
maintaining fluorescent fqnctionality, to allow formation of a uniform CRT. face-plate:

. fluorescent coating, even when it is dried at panel temperatures 6f 55°C to 60°C.

The CRT fonreécent material of this invention is produced by adding an
electrolytes, which are sulphates, nitrates, or chlorides of an alkali metal or nitrates or
chlorides of alkaline-earth metals, to a liquid suspension containing fluorescent material
particles which have gone .through a cleaning process step. The electrolytes are added
to the fluorescent maféri_ail suspension until the clear top liquid (supernatant) has a
conductivi:ty greater than or'equal td 30 # 2 -1 cm-1. The fluorescent mater_ial
suspension subéequ_eritlj goes ._through dehydration and drying to yield fluorescent
material with electrolytic material attached to the surfaces of the fluorescent particles.

It is preferable 1o process the CRT fluorescent material of this invention with an
oxidiziﬁg agent by adding an alkali hydroxide and an oxidizing agent in the cleaning
process step and including a subse'qu_ent process step to reduce the pH by adding acid.

The amount of electrolytes added to the fluorescent material suspension is ideally




28. A nethod of manufacturing cathode-ray tube fluorescent —amte

recited in claim19 wherein the electrolytic nmaterial is [er
nmet hod of manufacturing cathode-ray tube fluorescent nateriil
claim19 wherein the electrolytic material is [err]. 30.
manuf acturi ng cat hode-ray tube fluorescent material as recits
wherein the electrolytic material is KCL.. 31. A nethod of manufacYu

cathode-ray tube fluorescent material as recited in claim19 wherein the

el ectrol yti gqiRt& Within thé\rdnbe of 04510 20 PHalBIHPH et TRIMHAIVEI 8% 00 parts by

cat hode-ray tube fluorescent material as recited i'n claim19 wherein't

oxi di zi ng ag\?é?tlﬁhﬂéfflﬁér%];cer&%art s, et hod of nanufacturing cathode-ray tube
fl uorescent ertal as recit dcln claim 19

................................

EP-A-482603 discloses a method of manufacturing X-ray iﬁtensifyihg 'screens
which have higher resolutions, are faster and less noisy than conventional X-ray
intensifying screens. A screen is formed by adhering particles of light scattering -
particulate_.material to the surfaces of the fluorescent material particles. The light
scattering materials are selected from Barium-, strontium- or calcium sulphates, titanium
dioxide or magnesium oxide and may be formed on the fluorescent particles by
precipitation. |

A luminescent phosphor' composition is disclosed in EP-A-228010 composéd of
particles formed by fusion of. a phosphor and a sulphate of an alkaline earth metal.
Typically a mixture of phﬁsphor én_d sulphate are sintered to produce a luminescent
phosphor at a lower cost than conventional phosphors.

The invention .will now be described by way of example with reference to the
accompanying drawihgé, in whic;h:— _

Fig. 1 is a fiow-chart-shéwing the process steps for manufacturing the CRT
fluorescent méteriél of the present invgntion.

Fig. 2 is a graph showing ih_e relation between panel temperature and open spot
count compared with _pribr art. |

Fig. 3isa grabh shbwing the relation between conductivity and open spot count
for the present invenf_ion_.

In tﬁe present invention, an'eléctrolytic material is attached to the surfaces of CRT
fluorescent material part'iéles for the purpose of formihg uniform fluorescent coatings
without open spots even when rapid drying is performed using high temperatures and

bringing about more dispersion.



wherei n the anount of electrolyte added to the fluorescent pateri.al

suspension is adjusted to nmake the conductivity of ‘the supew{
greater than or equal to [err] 27. A nmet hod of manufact ur
tube fluorescent material as recited in claim19 wherein thg
electrolyte added is 0.1 to 20 parts by weight to 100 part sitby Welg
fluorescent material particles. 28. A maghod of manufacturing cat
tube fluorescent material as recited in claim19 wherein the electrolytic

material is [errtRT2uoresdeniBhiiRAalivitibelbétpslytes! dttachall todgrer fyorésddmt particle
fluorescent material as recited in claim19 wherein the electrolytic

material i sq et Téﬂufa'ct(ﬁzeﬂ%% hotbwd. TRSIK Pddsefiptich SRdrhBsEmeRYs 618 present

fluorescent material as recited in claim19 wherein the electrolytic

material is;Ki ior?’?nfith rePelPhED 24 1ol dfqm%éct uring cat hode-ray tube -
a cl al

fluorescent nmateri as recited in m 19 wherein the electrolytic
material is Nl ppq fluorescent material particles of the present invention can be either a mixture

of fluorescent raw material which has been treated at high temperature (fired), or -
fluorescent material reclaimed by removing ammonium dichromate and other impurities
from the effluent produced by the water cleaning development process following slurry
method coating.  Fig. 1 sﬁpws a process flow-chart of the finishing stages that attach
electr_olytic material to these types .of fluorescent material particles.

As shown in Fig. 1, the finishing process is normally made up of a cleaning step
in which the fluorescent-material particles are watered cleaned, a dispersion step in
which the cleaned p"article:s, are dispersed by a suitable vibration means, a sorting step
in which the dispe_rsed particles are sorted out by a suitable sifting means, a coverin.g
step comprising a dovering of SiO, "micro-particles, and a dehydration and drying step
for final déhydratidn_ énd drying td proauce the fluorescent material product in powder
form. In this finishing process, the dispersion step after cleaning through the covering

step may be omitted, as'appropriate, for reclaimed material.



25. A nmet hod of manufacturing cat hode-.’ra;f tube fl uorescent
recited in claim 19 wherein the oxidizing agent is [err]. 26.
manuf act uri ng cat hode-ray tube fluorescent material as recite i

wherein the awﬂ ﬂllullﬁ te added t-o14he fluorescent nytBathal 1
suspension is mI” | ﬂ the conductivity of the super facan ;‘4998
greater than or equal td [ rr]. 27. A net hod of manufacturing caﬂlﬁ)

tube fluorescent material as recited in claim 19 wherei n the anount of
electrolyteq@ddes is 0.1 to 20 parts by weight to 100 parts by wei ght of

fluorescent material particles. 28. A et hod of manufacturing cathode-ray
tube fluorescent material as recited in claim19 wherein the electrolytic
material is [err]. 29. A et hod of manufacturing cat hode-ray tube

fluorescent qmat erA YathSdd-Ffy tit iofdsBbM Tiatdha’ Bhdtalidfiz&d SR 1I3L Vi fast one

material is ['
electrolyte selected from the group selected from the group of sulphates, nitrates or

chlorides of alkeli metals or nitrates or chlorides of alkaline earth metals, is attached to .
the fluorescent particle surfaces, and the electrolyte is added to the fluorescent material
suspension to make the .:supernatant liquid h_ave a conductivity greater than or equal to
04 SL “emt.

2. A cathode-ray tube fluorescent material as recited in claim 1 wherein the
electrolytic material is KZSC4.

3. A eathode_—ray tube fluorescent material as recited in claim 1 wherein the
electrolytic material is Na,SO,. |

4, A catl"zode-ray tube fluorescent material as recited in claim 1 wherein the
electrolytic material is KC1..

b.. A cathode-ray tube ﬂuorescenft material as recited in claim 1 wherein the
electrolytic material |s NaC1.

6. A eathode-'ray tube fluorescent .material as recited in claim 1 characterized in that
an oxidizing agent and electrblytic m-aterial. are attached to the fluorescent particle
surfaces, and wherein the electrolytic material is a 3ulphate, nitrate or chloride of an
alkali metal ora nitfate or chloride of an alkaline earth metal with an attachment ratio of
0.1 to 20 parts by weight of electrolytic material to 100 parts by weight of fluorescent
material particles. | |

7. A cathode-ray tube fluor_es_cent material as recited in claim 6 wherein the oxidizing

agent is Na,S,0,, H,0,, or NaC10.



30. A net hod of—manrufacturi ng cat hode-ray tube fl uoresce teOi&IMqus
recited in clai g ‘the electrolytic material is HCheaT ToF
met hod of f“ﬁhim\i“ﬂiﬂgphode-ray tube fluorescent matefi a
claim19 viHEmE, Y otrolytic material is Nad .
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8. A cathode-ray tube fluorescent material as recited in claim 6 wherein the
electrolytic material is K,SO,. |

9. A cathode-ray tube fluorescent material as recited in claim 6 wherein the
electrolytic material is Na,SO,.

10. A cathode-ray tube fluorescent material as recited in claim 6 wherein the -
electrolytic material is KC1.

11. A cafhodé-ray tube fluorescent material as recited in claim 6 wherein the
electrolytic material is NaC1.

12. Amethod _of manufacturing cathqde-ray tube fluorescent material wherein at least
one electrolyte selected from the groﬁ_p consisting of sulphates, nitrates or chiorides of
alkali met'als or nitrates or chlorides of alkaline earth metals, is added to a liquid
suspension including fluorescent material particles, which have gone through a cleaning
step; the electrolytes are added to the fluorescent material sqs_pension to make the
supernatant liquid have a conductivity .greater than or equal to 30 u AY’ "ém“; and
the liquid suspension of fluorescent material is subsequently dehydrated and dried to
attach electrolytic rﬁaterial to the surfaces of the fluorescent particles.

13. A rﬁethod of manufaéturing cathode-ray tube fluorescent material as recfted in
claim 12 wherein the amount of electrolyte added to the fluorescent material suspension
fs adjusted-to maké the conductivity of_ the supernatant liquid greater than or equal to 50
g S temd.

14. A method of maniifacturin’g cathod¢~ray tube ﬂuqrest:ent material as recited in
claim 12 wherein the arﬁbunt of eléc_trolyte added is 0.1 to 20 parts by weight to 100
parts by weight of fluorescent material particles.

15. A methodl of manufactm_'ing cathode-ray tube fluorescent maferial as recited in

claim 12 wherein the electrolytic material is K,SO,. -
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16. A method of manufacturing cathode-ray tube fluorescent material as recited in
claim 12 wherein the electrolytic material is Na,SO,.

17. A method of manufactuﬁng cathode-ray tﬁbe fluorescent material as recifed in
claim 12 wherein the eléctrolytic material is KC1.

18. A method of manufacturing cathode-ray tube fluorescent material as recited in
claim 12 wherein the electrolytic material is NaC1.

19. A method of ménufact’uring_ cathode-ray tube fluorescent material wh.erein
electrolytes, which are sulphates, nitrates or chlorides of alkali metals or nitrates or
chlorides of alkaline_ earth metals, are added to a liquid suspension including fluorescent
material bartit:les, which have gone thl;bugh a cléaning step including oxidizing agent
processing co'mprising alkali hydroxide and oxidizing agent addition followed by acid
addition to reduce the pH; whereih the electrolytes are added to the fluorescent material
suspension to make the .supernatant liquid have a conductivity gréater than or equal to
30 M L9) em™; and wherein the liquid suspension of fluorescent material is
subsequently dehydratéd ahd dried té attach electrolytic material to the surfacés of the
fluorescent particles.

20 A method of nianufactUring cathode-ray t_ubé ﬂu.orescent mate}ial as recited in
claim 19 wherein the amount of alkali hydroxide added is (_).5 to 15 parts by weight to
100 parts by weight of fluores¢ent mat_erial.

21. A method of manufacturiﬁg cathbde-ray_ tube fluorescent material aé recited in
claim 19 wherein the alkali hydroxide is NaOH.

22. A method of manufacturing cathode-ray tube ﬂudre_scent material as recited in
claim 19 wherein the alkali hydroxide is KOH.

23. A method of 'mahufacturing cathode-ray tube fluorescent material as recited in

claim 19 wherein the oxidizing agent is H,0,.
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24. A method of manufacturing cathode-ray tube fluorescent material as recited in
claim 19 wherein the oxidizing agent is NaC10.
26. A n.'nethod of manufacturing cathode-ray tube fluorescent material as recited in
claim 19 .wherein the oxidizing agent is Na,;S,0,.
26. A method of manufacturing cathode-ray tube fluorescent material as recited in .
claim 19 wheréin the amoqnt of electro_lyte added to the fluorescent material suspension
is adjusted to make the conductivity of the supernatant liquid greater than or equal to 50
u S "cm'.‘. |
27. A me_thod of.manufééturing' cathode-ray tube fluorescent material as recited in
claim 19 wherein the. amdum of electrolyte added is 0.1 to 20 parts by weight to 100
parts by weight of fluoré_ééeht mat_efial particles.
28. A method of maﬁufacturing qathode-ray tube fluorescent material as recited in
claim 19 wherein the electrolytic material is K,SO,.

29. A method of manufaCturing cathode-ray tube fluorescent material as recited in
claim 19 wherein the electro'lytic ma_terial is Na,S0,.
30. A m.ethod of manufactUrihg ca"c_hode—ray tube fluorescent material as recited in
claim 19 wherein the electrolytic material is KC1.
31. A method of mathaCturing cathode-ray tube fluorescent material as recited in

claim 19 wherein the electrolytic material is NaC1.



