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-1 - S TI TLE OF THE | NVENTI ON \pg vt
- PHOSPHOR _ BACKGROUND OF THE INVENTION 5 FIELD CF THE
| NVENTI ON The present invention relates to a phosphor suitable
for a display device such as a cathode ray tube efficiently
light-emtting at excitation by electron beam wultraviolet ray or the
like. Particularly, the 10 present_ |Qvent|on relates to a phosphor
capabl e of ~inproving a packing den5|ty of a phosphor in a phosphor
filmcoated by a slurry coating nethod, a paste coati nmet hod or the
like, inmproving a dispersibility of a pthHﬁoBegnd PSrﬁFndKéeéénse
phosphor film and also 15 )3 enhanei | | um nance of a phosphor
filmand formng an i na sa,;éﬁLgﬁglEEl‘ !gurlty and contrast.

PRI OR ART A phosphor scr ee;lﬁs spl ay devi ce such as a
cathode ray tube, is provided with trix 20 (hereinafter

referred to as "BM') conpr R R@RSUﬁbaﬁ PRR- 1 ENT&H nant material on the
i nside surface of a face ?a?e———-——tggass—na%%-paneﬁ) to inprove a
contras aggEﬁDpégcgﬁg INVENTEYRI conprising polyvinyl alcohol (PVA) or
the lik

The present invention relates to a phosphor suitable
for a display device such as a cathode ray tube
efficiently light-emitting at excitation by electron
beam, ultraviolet ray or the like. Particularly, the

10 present invention relates to a phosphor capable of
improving a packing density of a phosphor in a phosphor
£ilm coated by a slurry coating method, a paste coating
method or the like, improving a dispersibility of a
phosphor and forming a dense phosphor £ilm, and also

15 capable of enhancing a luminance of a phosphor £ilm and
forming an image excellent in color purity and contrast.
PRIOR ART

A phosphor screen of a display device such as a
cathode ray tube, is provided with a black matrix

20 (hereinafter referred to as "BM") comprising a black noﬂ-
luminant material on the inside surface of a face plate
(glass-made panel) to improve a contrast, and a precoat
layer comprising polyvinyl alcohol (PVA) or the like is
formed on the black matrix (BM) to get the face plate

25 well matched with a phosphor slurry. Thereafter, each
phosphor slurry of three colors of G (green), B {blue)

and R (red) is coated thereon in order and a phosphor

This Sheet Has Been Replaced

LTI

THIS SHEET HAS BEEN {{
REPLACED




formed on the black matrix (BM to get the face plate 25 well matched
-wi th a phosphor slurry. Thereafter, each phosphor slurry of three
colors of G (green), B (blue) and R (red) is coated thereon in order
and a phosphor - 2- filmis
formed by photographic printing nmethod (exposure and devel opnent) .

A "foggi ng" phenonenon occurring during this phosphor filmformng
step deteriorates a color purity and a 5 contrast of a phosphor screen.

Th b f ' ' i fied, il ted bel ow.
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phosphor renmaiyned aTd deggzited on a bl ack matrix (BM; 10 (2)

"foggi ng onaBFa§§V? RPBﬁ fenon of deteriorating a color purity of a

phosphor fil”]fgrmggﬁggpgg3553§§ﬁenon ?g?ﬁkggn Bﬁ?ibguﬁhispgﬁbsﬂgpgosphor

remai ned and ross contdm nati
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phenomenon is classified as illustrated below.
(1) "fogging on BM": A phenomenon of deteriorating a
contrast bf a phosphor remained and deposited on a black
matrix (BM);

10 (2) "fogging on glass": A phenomenon of deteriorating a
color purity of a phosphor film formed on a surface
having a previously coated phosphor remained and
deposited; and
(3) "cross contamination": A phenomenon of deteriorating

15 a color purity of a previously coated color phosphor film
due to the presence of phosphor particles coated
thereafter.

For example, "B/G" cross contamination means B
contamination on a G phosphor fiim, and "R/G" cross

20 contamination means R contamination on a G phosphor filﬁ.

It is therefore demanded to improve phosphor
particles so as to reduce "fogging", thereby improving a
color purity and a contrast, and to improve a packing
density of a phosphor, thereby improving a luminance of a

25 phosphor £film.

In order to solve the above-mentioned problems caused

by a fogging phenomenon and a phosphor packing density of



contam nation on a G phosphor film and "R/'G'" cross 20 contam nati on neans
R contam nation on a G phosphor film It is therefore demanded to
i mprove phosphor particles so as to reduce "fogging", thereby
i-mproving a color purity and a contrast, and to inprove a packing
density of a phosphor, thereby inproving a |um nance of a 25 phosphor
film In order to solve the_akoye-nentioned probl ens caused
by a foggi ng phenonenon and a phosphor packing density of

resent inyentors _hayve st
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specific surtface treating material. _ ) e present invention is
to provide gnphegeiettric pWiRtebR 3ePaCkbBEndeAsi by tAe kQeFheg-a phosphor

filmis I nproved and a foggi ng phenonmenon can be prevented, by
treated phosphor surface and a blow-off charge generated
when contacted with beads covered with PVA, and that the
above prbblems can be solved by coating the phosphor with
a specific surface treating material.

10 Thus, the present invention is to provide a phosphor
wherein a packing density for forming a phosphor f£ilm is
improved and a fogging phenomenon can be prevented, by
treating a phosphor surface with a specific material.

In order to solve the above problems, it has been

15 proposed to modify a phosphor surface by adding a
specific organic compound and/or inorganic compound
thereto (see JP-B-63-66876, JP-A-63-284290, JP-A~-3-
273088, JP-B-7-116428, JP-A-1-284583, JP-A-5-28967 and
JP-B-44-11769), but it has been found by the present

20 inventors that these proposals do not always provide a
phosphor having a satisfactory packing density for
forming a phosphor film and preventing a fogging
phenomenon.

For example, when a phosphor surface is modified by

25 uniformly treating with an anionic compound, i.e. a
negatively chargeable material such as silicon dioxide

and acrylic resin as described in JP-B-63-66876 or a



treating a phosphor surface with a specific material. In order to
sol ve the above problens, it has been 15 proposed to nDdlfy a phosphor
surface by adding a speci fic organi c conpound and/ or inorganic
conpound thereto (see JP-B-63-66876, JP-A-63-284290, JP-A-3-

273088, JP-B-7-116428, JP-A-1-284583, JP-A-5-28967 and JP- B-44-11769),
but it has been found by the present_ gO0.inventors that these proposals do
not al ways provide a phosphor having a satisfactory packing density

for forn1n phos hor f|| and venting a fo henonmenon.
For exanplenoﬁh ééia Eﬁ??é&i ggsa%ﬁ??%?ﬂfﬁ reating
w th an ani pni u t al such
as silicon ot ;?ggnpg Qy%%ﬂ %cri# %;?%gﬁggég%aggéﬁ?géd £E$§Eg€§§5166876 or
a ogpound such as
polystyreneoreEP% %FO%%%%ﬁ EP%F treatedj$§%3Q§ rﬁgn ?sge ectric point

of zeta potfaﬁe byt aoslé‘btecpfl;fgp«{ tiEJSaiéc?ai&QePé’&‘ ben&Rggy about 7 or

| ower, but a charge Is ower ed, thereby 5 generating a
fogglngsphe@@ﬂggggln a fogglﬁgnﬁﬁgﬁgméwaﬁrdlng to JP-B-63-66876 and

JP- A- 3- 273088, a phosphor surface is nodified by treating with a
Further, according to JP-B-63-66876 and JP-A-3-
273088, a phosphor surface is modified by treating with a.
cationic material, i.e. a positively chargeable material
such as an alkali metal or alkaline earth metal oxide, a
10 coupling agent having an amino group or the like, and a
blow-off electric charge of the phosphor thus treated can
be made about 5 uC/g or higher, thereby reducing a
fogging phenomenon and improving a color purity and a
contrast of the phosphor screen, but an isocelectric point
15 of zeta potential is raised to about 7 or higher, thereby
lowering a phosphor packing density for forming the
phosphor film and also lowering a luminance.
In the present invention, "blow-off charge" means a
blow-off charge generated when contacted with beads of a
20 particle size of from 200 to 800 um, the surface of which
is coated with PVA.

SUMMARY OF THE INVENTION

The above-mentioned problems have been solved by
providing a phosphor having the following structures in
25 accordance with the present invention.
(1) A phosphor characterized by having a surface coated

with a metal alkoxide containing a quaternary ammonium



cationic material, i.e. a positively chargeable materi al such as an
al kaki metal or alkaline earth metal oxide, a 10 coupling agent having an

“amno group or the like, and a bl ow- of f electric charge of the
phosphor thus treated can . be nade about 5 [err]C/ g or higher, thereby
reduci ng a f oggi ng phenonenon and inproving a color purity and a

contrast of the phosphor screen, but an.isoelectric point 15 of zeta
potential is raised to about 7 or highe?, t her eby | owering a phosphor
packi ng density for form ng the phosphor filmand also |owering a
| umi nance. salt. In the present invention, "blowoff charge" neans a

bl ow of f char%e ener at ed when contacted wth b%?ds of a 20 paiticle Si ze
of from 200 §9) [BRPFPROT Has JfFired ofn e Rbove RATRFEARY (din PVA

SUMVARY OF THE | NVENTI| ON Th bove-nment i pned. probl ens_have been

solved by ¥ eb?b@iH?ﬁgm%t%%o§%ﬁﬁﬁl§%€b%@ the #?iihﬁ& 9 %ﬁ??ﬁﬂﬁres in 25

accordance m%th the present invention. (1) A phosphor characterized by
r

having a su QEBU R4t ed with a nmetal al koxide containing a quaternary
arrm)nium5 5 salt.

R, _
|| X

)

R, to Ry: a C;-C,, alkyl or allyl group

10 R, : a C;-C, alkyl group
M : Si, Ti or Zr
X : a halogen ion
n : an integer of from 1 to 8.

(3) The phosphor as defined in the above paragraph (2),

15 wherein M is a Si element.

(4) The phosphor as defined in any of the above
paragraphs (1) to (3), wherein the phosphor surface is
coated with an anionic organic compound and/or inorganic
compound and then with the metal alkoxide.

20 (5) A phosphor characterized by having a surface coated
with nonionic or anionic compound particles and a
quaternary ammonium salt-containing compound.

(6) The phosphor as defined in the above paragraph (5),
wherein the anionic compound is a silicon compound and/or

25 carboxy-modified acrylic resin. _

(7) The phosphor as defined in the above paragraph (5),

wherein the nonionic compound is polystyrene resin.



(2) The phosphor as defined in the above paragraph (1), wherein the

- nmetal al koxi de has the foll ow ng general forml a: 5 [err]
Rlerr] to Rlerr]: a (Jerr]-Cferr] alkyl or allyl group 10 Rferr] :
a (Jerr]-Cerr] alkyl group M > Si, Ti or Zr X coa
hal ogen i on n > an integer of from1l to 8. (3) The phosphor
as defined in the above paragraph (2),g 15 wherein Mis a Si elenent.

(4) The phosphor as defined in any of the above paragraphs (1) to

(3), wherein_the phosphor surfacge an_ani oni ¢ organic

conpound andBér PﬁoPBQﬁPEor as Sﬁghﬁﬁﬁnﬂnaiﬁytﬂgnta%i%b?ﬁ% net al al koxi de.
20 5) A ph h t by, havi i th
noni on ¢ of PATRGRFEASoRDOUER ba (i TRELELfete BROSRaf o8hElace nall ||
salt- Conta'gbngsggﬂgmﬁggc.ﬁogﬂt(gk JY§c9PQQPRQE1@Sg9€£hEFICO zé?& above

paragraph ( € ani onrc co npound

and/ or (FfrBox¥aERal| ! oF rra{ é@ 7P is chaddd dmw@w as
defi ned |n t ove paragrap wherel n the nonionic compound is
p0|y3tyT§”eoE%Sb@ectr1c charge of at least 5 xC/g when contacted

with beads of a particle size of from 200 to 800 um

having a surface coated with polyvinyl alcohol.

DETAILED DESCRIPTION OF THE INVENTION

According to the present invention, the above problem

10 can be solved by providing a phosphor having a surface
which has an average isoelectric point value of zeta
potential of at most 7 and is charged with a blow-off
charge of at least 5 uC/g when contacted with beads
coated with polyvinyl alcohol.

15 Examples of a core phosphor used in the first
phosphor as defined in the above paragraph (1) of the
present invention, include a phosphor for a phosphor film
of a display device such as a ZnS:Ag, Al blue-emitting
phosphor, a ZnS: Ag, Cl blue-emitting phosphor and a ZnS:

20 Zn blue-emitting phosphor, or a ¥,0;: Eu red-emitting .
phosphor and a ¥,0,5: Eu red-emitting phosphor, or a ZnS:
Cu, Al green-emitting phosphor and a ZnS: Cu, Au, Al
green—-emitting phosphor, or the like, for a cathode ray
tube. In addition to the above examples, any other

25 phosphors usable for a usual display device can be used
as a core phosphor for the first phosphor of the present

invention.



- 6- (8) The phosphor as defined in any of the above par agr aphs

. (1) to (7), wherein the phosphor surface has an isoelectric point of

el ectrokinetic potential (zeta ([err]) potential) of at nost 7, and is
charged with a bl ow 5 off electric charge of at least 5 [err]C g when
cont act ed wi th beads of a particle size of from200 to 800 [err]m
havi ng a surface coated with polyvinxjgaLpohol. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON ccording to the present invention,

t he above problem 10, can be solved by providing a phosphor having a
surface V\/m% Partl e figaGE & Mhospharc %lqﬁ“%yuérbfthfetrénge

tential of t 7 d with h f, at
least 5 [er G paudn i o O 0840 200 15, SRECTHL FOLFALRS

al cohol . a e _phaosphor ed i_n

phosphor as é)fendé‘giﬁ %%@ gﬁf@%&?&gf&ﬁﬁ%fﬁ It ReP OSP&SFegéH‘f“
I nventi on, I.ef,Or @ phosphor film of a dlsplay devi ce
such as a Zﬁgp ?QR%I%Eﬁe gﬁlttlng phosphor, a ZnS:. Ag,

blue-em tting p

Y[err]O®err]: Eu redﬁ(raerﬁa{&fl ?\ag%fl§ane2% ﬁ%rnlae %@dt Lﬁ"'&?ﬁm&%ﬁlﬁg anr a

red-em tti ngnyapmioincAfude dNBydrophobic Abm@boel @fisikhidaedrhesphar and a
zZnS:. Cu, Aug, gr een- en1tglngpphosphor gbr the like, for a cathode

ray B- 53 17555 and JP-B-62-4778, and an amino group-

containing silane compound disclosed in JP-B-63-66876,
but these compounds have disadvantages that a blow-off

10 charge on the coated surface of a phosphor surface is
hardly raised and that an amino group is liable to be
hydrolyzed in a coating slurry, thereby raising a pH
value in the slurry and consequently lowering an exposure
sensitivity.

15 A metal alkoxide compound containing a quaternary
ammonium salt used in the first phosphor of the present
invention (hereinafter simply referred to as "alkoxide
compound”) suitably has an alkyl group or an allyl group
on the side chain of the ammonium salt in the alkoxide

20 compound. Examples of the alkoxide compound include a
compound having the above-mentioned general formula, and
particularly an alkoxide compound having a —-OCH,, -O0C,Hg,
-OC3Hg or -OC,Hy group as an alkoxyl group is preferable
since it stabilizes hydrophilic nature and hydrolysis

25 property of a phosphor surface after it is deposited
thereon. Further, an alkyl group or an allyl group

bonded to the side chain of the ammonium salt has a



tube. In addition to the above exanples, any other 25 phosphors usable

.for a usual display device can be used as a core phosphor for the
first phosphor of the present i nventi on.

7 A particle size of a phosphor is usually in the range of
fromabout 1 to 10 mcrons, and is optionally selected dependi ng on
an definition required for a phosphor_figlm of a display device. 5
Exanpl es of a silane conmpound used for freating a phosphor include a
hydr ophobi c coqpound di sclosed in JP- B-53- 17555 and JP-B-62-4778, and
an amino gr otfpEbon nunpbegs a?ﬁlﬁbo%ljra‘%f% %%nﬁﬁﬁ?%ﬁ@do%%ﬂ“l% Y- B 63- 66876,
but these co ungds have sadva es t hat wW- of f e on the
coat ed surfa%;g ot R0 9“3‘31‘?“? récrease%,ar ??’%W%H‘"&nﬁaa:[ at an

am no group I I t|n urry, thereby
raising a pl—%é(:&hg% aé&iﬁ ?hsepeﬁg]uir/%eoay 3’ I%/r %Jrn%ga an exposure

oo o P02 | PRI ﬁﬂ%mw%ﬁ&wmmﬁ: o
(herei nagt ergg et yak €T SF refh (01188 {1l KO} A8 dispersibility.

Further, n in the formula is suitably in the range of

from 1 to 8, preferably from 2 to 4.

Examples of a metal element M include Si, Ti and Zr,
and among them, a silane compound wherein M is Si is

10 particularly suitable for the object of the present
invention.

In the preparation of the first phosphor of the
present invention, a phosphor surface may be previously
coated with a surface treating agent such as a specific

15 anionic organic compound and/or inorganic compound other
than "alkoxide compound", as described in JP-A-63-284299.

Examples of the anionic organic compound to be
previously coated on a phosphor surface, include a binder
for adhering a pigment on a phosphor, a dispersant for

20 improving dispersibility of a phosphor in a phosphor
slurry such as sodium polyacrylate, sodium citrate, gum
arabic or carboxy-modified cellulose, and the like.

Also, examples of the anionic inorganic compound to
be previously coated on a phosphor surface, include a

25 hydroxide of Si, P, Ge, Ti or 2Zn having a hydroxyl group
in a molecule, and a material capable of coupling

deposition with "alkoxide compound" is particularly



conpound”) suitably has an al kyl group or an allyl group on the side
chain of the ammopniumsalt in the al koxide 20 conpound. Exanples of the
al koxi de compound i ncl ude a conmpound havi ng the above-nenti oned
general formula, and particularly an al koxi de conpound havi ng a

-OCCH err], -OCCerr]Herr], -OC[err]H err] or -OJerr]Herr] group as
an al koxyl group is preferable since it stabilizes hydrophilic nature
and hydrolysis 25 property of a phosgﬁor surface after it is deposited

t hereon. Further, an alkyl group or an allyl group . bonded to the side
chain of therefesable.salfurthery these compounds are incorporated

8- carbon nunber of frgml to 24,,preferabI% from3 to 18, and
i f the car bdmbiUR &SR, SIUT Ih 0 AFIHSENRs RE: Value, GRG ALE hardly

di spersible _in t er. whe repari a . slurcry. Thus, it i referabl e

to add a norﬂr(frﬁ,\e%a%lé’ %ﬁﬂ?&b‘f’mﬁr af‘ﬁleulnillgé’rNYY/Pé’\ﬁsSfltdioélpé:?‘fipbi lity.

Further, nin t for IS suitably in the range of fromlto 8,
dhsipihpp St A

preferably f Exanpl es of a netal element Minclude Si
I N I L e T S
I'n the prepaigidAniQfy Wi fduove RRIQIRNY a8k /0Re inorganic compound
may vary depending on a kind of a compound used and a
coated state (its particle size, uniformity and the like)
and a type and a particle size of a phosphor to be
10 treated, but it is preferably from 50 to 2,000 ppm to the
phosphor to be treated, more preferably from 200 to 500
ppm. If the coated amount is less than 50 ppm, a uniform
coating.can not be obtained, for example, when using a
silica sol as a treating compound, and adhesiveness of
15 "alkoxide compound" to the phosphor becomes poor and a
satisfactory coating of "alkoxide compound" is hardly
available. When the phosphor thus treated is used for
preparing a phosphor film, a packing density of the
phosphor in the phosphor f£ilm becomes poor and
20 consequently a luminance of the phosphor f£ilm thus
obtained is liable to be lowered.
Also, when the coated amount is more than 2,000 ppm,
a silica sol, for example, is hardly adhered to a
phosphor and is liable to be peeled from the phosphor,
25 and it is considered that an effect of preventing fogging
by a compound to be coupled with "alkoxide compound" is

reduced.



present invention, a phosphor surface nmay be previously coated with a
surface treating agent such as a specific 15 anionic organic conpound
~and/ or inorganic conpound ot her t han "al koxi de conpound", as descri bed
i.n JP- A-63-284299. Exanpl es of the anionic organic conpound to be
previ ously coated on a phosphor surface, include a binder for adhering
a pignent on a phosphor, a dispersant %@r_ 20 inproving dispersibility of
a phosphor in a phosphor slurry stuth as sodi um pol yacryl ate, sodi um
citrate, gum arabi c or carboxy-nodified cellulose, and the Ilike.

Al so, exanpl es Furtheranieyenc vhesr jadkexidepsangousd” haviagpresides| y
coated on a phosphor surface, include a 25 hydroxide of _Si, P, Ge, Ti or
Zn havi ng acﬁ?éﬁoﬁyptéﬁéaﬁg a carhop Rymeey| ef ﬁﬁaeatﬁﬂﬂeﬂﬂaﬁnéapable of

couplin deposition w th "al koxi de art| ul ar

-9-p ’ prEP@F&HP@nt#erﬁgﬁngtﬁeEQOEoﬁﬁnggg g@ ¥Rt Fpﬁpgtédpo I into a
hosphor slurr .to ad ust . a H va nd _are r abl de m nute

gnd EnlfornV$ A89eRE Bﬁrfﬁe S useghoéghbﬁ gﬁ??é?%epEOS ygro¥Rn§& ®a coateé

gggfg? ﬂ%0352#5gg§ﬁogrEﬁ%%ggecnggH@grvenlngogpﬁbﬁﬁegiEh§u§99%%a9Egan'C

on the phosphor surface during and after coating.

In the present invention, "alkoxide compound" can be
coated on a phosphor surface by incorporating "alkoxide
compound" into a phosphor slurry having a phosphor to be

10 treated (including a phosphor previously surface-treated
with the above organic compound and/or inorganic
compound) suspended in pure water, fully stirring the
resultant slurry to hydrolyze, dehydrating and then
drying.

15 At that time, an amount of "alkoxide compound" to be
incorporated, may vary depending on a kind and a particle
size of a phosphor to be treated and a composition
(carbon number) of "alkoxide compound”, but in order to
uniformly coat on the surface of a phosphor, the amount

20 of "alkoxide compound" to be incorporated, is generally.
from 100 to 3,000 ppm, preferably from 300 to 800 ppm to
a phosphor to be treated. If the amount of "alkoxide
compound" is less than 100 ppm, a blow—-off charge
generated when contacted with PVA-coated beads becomes

25 less than 5 uC/g, thereby being unable to prevent
fogging. On the other hand, if the amount of "alkoxide

compound” exceeds 3,000 ppm, a phosphor is liable to be



may vary depending on a kind of a conmpound used and a coated state

~(itsuparticle size, uniformty and the Iike) and a type and a particle
size of a phosphor to be 10 treated, but it is preferably from50 to
2,000 ppmto the phosphor to be treated, nore preferably from 200 to
500 ppm |If the coated amount is |less than 50 ppm a uniform
coating can not be obtained, for exagpif,_mhen using a silica sol as a
treati ng conpound, and adhesi veness of "~ 15 "al koxi de compound” to the
phosphor beconmes poor and a satisfactory coating of _"al koxi de

conpound" i amdly| pdheredyy andaBispevBdRitAEYphE8phEFet RE&CtrdSt ed i s used
for preparing a phosphor  fil a packi density of .t phosphor
in the phosﬁﬁéFgﬁiPﬁﬂb€¥§ﬁ€§hﬁ&6Fg§¥dog26 ngﬁ?ﬁ&ﬁeﬁ%?yaéaggﬁiﬁ&nce of the

phosphor filmthus £ btained is |liable to be | owered. Al so,
when the codfEG&mBafRt-3Psmore than 2,000 ppm ~asilica sol, for
exanpl e, 1s har ?,ﬁy a%g!g.etgl%gx |ttt% ?‘alkoxiﬁ%o%%%%mg&d S ;n%?'lpetg%%nq:e peel ed

fromthe phosph I STConsi dereo ane preventing

f090iNd 5 159%n1EATPAPIA-50298088 219 s trhRes?bk QhhdBus@MPOUNd” s

r educed.

exhibiting a positive charge, such as a water-soluble
high molecular compound including a quaternary ammonium
salt adduct of polyvinyl alcohol, a quaternary ammonium
salt adduct of polyallyl and the like, and a blow-off

10 charge of at least about 5 uC/g can be provided on a
phosphor surface, but the effect of the present invention
can not be achieved by using these compounds respectively
alone.

However, since "alkoxide compound" used as a treating

15 agent for the first phosphor of the present invention is
water—-insoluble, it is satisfactorily adhered to a
phosphor surface once it is adsorbed thereon and it can
stably control a surface charge of a phosphor without
being dissolved in a phosphor-coating slurry.

20 In addition to the above coating method, "alkoxide
compound" can be coated on a phosphor surface by coupling
"alkoxide compound" with a silica particle surface and
depositing the resultant product on a phosphor surface in
gas phase.

25 Hereinafter, a method for preparing the second
phosphor as defined in the above paragraph (5) of the

present invention is fully described.



Furt her, even when "al koxi de conmpound” having a side chai n cont ai ni ng

~a car-bon nunber

of nore than 11 and consequent|ly having a poor

affinity to water and a poor wetting property is used, it is possible

to hydrophilize

5 a phosphor surface by intervening a nonionic surfactant

on the phosphor surface during and after coating. In the present
i nvention, "al koxi de compound” can be ;, _ coated on a phosphor surface by
i ncor porating "al koxi de conmpound” "into a phosphor slurry having a

phosphor to be

surface-treated ®

10 treated (including a phosphor_previously

COr g, PROSPROGIRRARA ok Yyt 8FRAALIRNIRIF 3%0or gani ¢

conpound) suspended ijn pure water, fully stirri he resultant slurry
to hydrol yze‘?é)%]e’hifgrld? itﬂbe eﬁﬁ?‘f%é?‘?ragrg% Vi g.°rp]é‘e Presgnt nat time, an

arount of " Ko e YEIPUE 0 B 1p JAISHEIOTL S Y L 95PN

on a kind an
conposition

: rdon, sy Al lhde 0 " Ih order to
uni formy co%atrtbl_nét e surface Q%t gsﬁdgslp )(;erh,% tﬁ%rg;&ng{)h%tslj% a{o "al koxi_de
conpoundy t Q3del AdE T PUH Sbove FRAMIAINY (1) of "8 égl%t%églatf, 000 ppm

preferabe from300 to 800 ppmto a phosphor to

ed. If the

anmpbunt of " af desed tthoon. conpound” is less than 100 ppm a bl ow off charge
generated when contacted with PVA-coated beads becones 25 |ess than 5

[err]C/ g, thereby merimnimaint eadiompiewsipound Jaglifgr gepdeing hafe hand,

i f the anmpunt of

"al koxi de conpound" exceeds 3,000 ppm a phosphor is

| i abl e to besecond phosphor of the present invention is an inorganic

or organic material having an isoelectric point value of

10 zeta potential of at most 7 on its particle surface, and

appropriately reacts with a compound containing a

cationic quaternary ammonium salt, thereby controlling an

electric charge on a phosphor surface. Examples of the

nonionic or anionic compound include inorganic silicon

15 type compound particles such as silica sol, powdery

silica or alkoxide silica hydrolyzate, or organic anionic

carboxy-modified acryl emulsion, SBR particles, latex

emulsion-polymerized with an anionic surfactant, or

nonionic polystyrene particles. In case of organic

20 particles, it is possible to prevent a fogging phenomenon

caused due to softening by heat during drying in a

phosphor film-forming step by adjusting MFT (a minimum

temperature necessary for forming a continuous film) to

at least 10°cC.

25 The nonionic or anionic compound particles have a

particle size preferably in the range of from 80 to 300

millimicrons (mg). When particles having a particle size



hardly adhered, and dispersibility, surface electric charge and
hydrophilicity of a phosphor are liable to becone unst abl e.
In addition to "al koxi de conpound" of the present 5 invention,
JP-A-3-273088 il lustrates a conpound exhi biting a positive charge,
such as a water-soluble hi gh ol ecul ar conpound i ncludi ng a quaternary
anmoni um salt adduct of ponvinyL_@juﬂuﬂ, a quaternary anmmoni um
salt adduct of polyallyl and the like, and a blowoff 10 charge of at
| east about 5 err](]gmcan be provided on a phosphor surface, but the
effect of theohriaantthaned?ims are uset HRACHRELMN BV el TATRTPRLY hese
conpounds respectiyvely al ong. , wever, since "al kpxi de
conpound” usé€ %n%PWr%%&??@Pnﬁi?%&ﬂﬁnc?TPOQ%%'f99%§p?ﬁﬁﬁuﬁﬁﬁ t&é?ﬂ%
present invention is water-insoluble,., it s 11sfactorl a ed to
B hospnb? SepTesats ARt rartifct ntdmidad i Sk 0570,
control a sur of P, p | t | | in a
f,éssm.;?@fgg&. | G PEREPOOE AR wnen PELOGHRSSRaYPg D 2

phosphor-coat i ng sTu I'n"a lon" to OVEé coatl ng

"alkoxide g oo pOIPPUNG 2 &30 o £ REh OO @ RSP SE] TEkE PYr €OUPEENT

are hardly adhere to a phosphor surface and an
isoelectric point value of zeta potential is liable to be
higher than 7 after the quaternary ammonium salt-
containing compound is deposited, thereby packing of

10 phosphors in a phosphor £ilm becoming poor. A more
preferable particle size range is from 100 to 200 my.
Particles having a particle size in this range are
satisfactorily adhered to a phosphor surface, and a
surface charge can be easily controlled in the system of

15 coexisting with a cationic qﬁaternary ammonium salt-
containing compound.

Preferable examples of a gquaternary ammonium salt-
containing compound other than "alkoxide compound" used
in the second phosphor of the present invention, include

20 polyvinyl alcohol, a polydiallyl-quaternary ammonium sait
adduct, a quaternary ammonium salt-added surfactant, a
gquaternary ammonium salt-added silane coupling agent and
the like. These compounds are preferable because
cationic properties of these quaternary ammonium salt-

25 containing compounds are stronger than those of other
cationic amino group-containing compounds, and easily

raise a blow-off electric charge.



"al koxi de conmpound” with a silica particle surface and depositing the

resul tant product on a phosphor surface in gas phase. 25

Hereinafter, a nmethod for preparing the second phosphor as defined in
t he above paragraph (5) of the present invention is fully described.

- 12 - A core phosphor used in the second phosphor as

defined in the above paragraph (5) af {je.present i nvention may be
the sane in respect to a kind and a partlcle S|ze as that used in the

first phosphor a% % flned in thﬁ above ara éil %he present

i nventi on. en Renﬁﬁ dRPECoAug FBHPEYC uSed “FGPR5REBAPENg t he
d ph h f.th t

matorial nagPRBosd; SEaPecERRe ps¥ﬁ$xé§1eus°%$5‘u'a€”r%%”éfﬁet SEal of ar

most 7 on 'E%cgﬁﬁtGngpﬁUEf@geusgadalon?érQﬂéogihéﬁeéffEEQC%E %h&h a

conmpound con catron anmoni um sal er eby

controll i NOpglsent iRYBALLLA eaﬁrHstOalaagQOEQha&h§ee£acebuﬁxaﬂehe§tof the
noni oni ¢ or anlonlc conmpound 1 nclude 1tnorganic silicon 15 type conmpound
particles syghyagasihi e8mb2hatP@WIRi¥h the above-mentioned nonionic

or anionic compound, the both compounds appropriately

react each other, thereby easily controlling a surface

charge of a phosphor and achieving the object of the

present invention.

10 In the same manner as in the first phosphor, the
second phosphor of the present invention may also be
previously surface-treated with various surface treating
agent before being coated with the above nonionic or
anionic compound particles and quaternary ammonium salt-

15 containing compound.

The amount of the above nonionic or anionic compound
particles to be coafed on the second phosphor surface may
vary depending on a kind and a particle size of a
phosphor used and a particle size and a composition of

20 the anionic or nonionic compound used, but in order to
uniformly coat on the phosphor surface, it is generally
used in an amount of from 500 to 8,000 ppm, preferably
from 2,000 to 5,000 ppm.

When the amount of the above nonionic or anionic

25 compound particles is less than 500 ppm, the phosphor

thus obtained is liable to have an isocelectric point

value of zeta potential of higher than 7 and packing of



silica or al koxide silica hydrolyzate, or organic anionic
carboxy-nodi fied acryl enul sion, SBR particles, |atex

“emul si on-pol ynerized with an anionic surfactant, or noni oni ¢

pal ystyrene particles. In case of organic 20 particles, it is possible to
prevent a foggi ng phenonenon caused due to softening by heat during
drying in a phosphor filn}formruﬂigep by adjusting MFT (a m ni num
tenperature necessary for formng a co nuous filnm to at | east
10[err]C. 25 The noni oni c or anionic conpound particles have a

particle sizphpsphersbip anphhephangBidn beeafed PEOBE0 On thei PEhfFcrons
(nferr]). Wien particles having a particle sj

armontum sal {-cont il g capoune ChEaemniaie e SRR
ﬁggdpaaﬁggg gP:FgS§§ﬁg;V ng gﬁﬁgpﬁgﬁ?iifﬂm’i Sﬁégﬁggsﬁog? 2Cn t he ot her
are used, tﬁ? PSP Pelégrfa%e 8F8°ﬂsgdP9°§d§8§e%so é %géhgagsgsgaggegag an
o ot gl S ok SokerBRLEELL ok oRhe foebEiauag boaner (hen
deposited. ! RgL3RYRACLNG Bba 19urPPORRACEEAuBedaPBOBRRGES! CharECcO Ng

poor. A nor

amount to less than 5 uxC/g, thereby deteriorating fogging
property of the phosphor £ilm and also deteriorating
color purity and contrast.

10 Further, the amount of the quaternary ammonium salt-
containing compound used may vary depending on a kind and
a particle size of a phosphor to be treated, and a
particle size and the strength of anionic property of
noniohic or anionic compound particles, but in order to

15 uniformly coat the phosphor surface, the quaternary
ammonium salt-containing compound is used generally in an
amount of from 100 to 3,000 ppm, preferably from 300 to
1,000 ppm, to a phosphor to be treated. When this amount
is less than 100 ppm, a blow-off charge amount of a

20 phosphor becomes less than 5 xC/g, thereby deteriorating
fogging property of a phosphor f£ilm. On the other hand,
when this amount is more than 3,000 ppm, the phosphor
surface has an iscelectric point value of zeta potential
of higher than 7 after coating the quaternary ammonium

25 salt-containing compound, thereby packing of phosphors in
a phosphor film becoming poor.

In the preparation of the second phosphor of the



preferable particle size range is from 100 to 200 nferr]. Particl-es

haviing a particle size in this range are satisfactorily adhered to a
phosphor surface, and a surface charge can be easily controlled in the
systemof 15 coexisting with a cationic quaternary anmoni um salt-
cont ai ni ng conpound. Preferabl e exanpl es of a quaternary amoni um
salt- contai ni ng conpound ot her_ tjgan "al koxi de conpound” used I n
t he second phosphor of the present invention, include 20 polyvinyl

al cohol, a polydial]| I-quaternag %mmni um sal adduct, a quaternary
ammoni um s PESSERIE VAR SE9Rn( the, sbOve MARRNLE | ARIARIAR TR

1 | ing. d he like. Th d f bl
because  PREBHEERF o oy (s ErnanCar il A S A A 2
se .f it 2
o oup- cont o BA RS ey o JAGFIag 'k 0 GndloFls phosdi® Sy ic

char ge. slurry, but the above nonionic or aniddic coTRﬁPnd Wen the

cationic quaternary anmoni um salt-containing conpo ot her than

" al kOXIg.e C?&@@i’@ﬂés“&ﬁ&’ tHe [d\at er na SECORbPIGS WY t L SosSth adpne, the

ai mred effect of the present invention can not al ways be achi eved, but

when it compound may be separately added and coated on a phosphor
surface.

Also, after coating the quaternary ammonium salt-
containing compound on the nonionic or anionic compound
10 particles, the particles thus obtained may be coated on a
phosphor surface. For example, when silica particles are
used as the anionic compound particles and their surfaces
are treated with the quaternary ammonium salt-containing
compound, the silica particles thus treated may be coated
15 on a phosphor surface in a gas stream.
EXAMPLES
Now, the present invention will be described in
further detail with reference to Examples illustrating to
use the phosphor of the present invention as a phosphor
20 film for a color cathode ray tube. However, it should bé
understood that the present invention is not limited to
such specific Examples, and is widely used for preparing
a display device (such as a cathode ray tube) for the
purposes of reducing a fogging phenomenon, improving a
25 color impurity and a contrast, and improving a packing
density of a phosphor in a phosphor film, thereby

improving a luminance of the phosphor film to provide a



5 is used in conbination with the above-nenti oned noni oni c or ani onic

~conpound, the both conpounds appropriately react each other, thereby
easily controlling a surface charge of a phosphor and achieving the
obj ect of the present invention. 10 In the same manner as in the
first phosphor, the second phosphor of the present invention may al so
be previously surface-treated w th_various surface treating agent
before being coated with the above noni-gni c or ani oni ¢ conpound
particles and quaternary ammonium salt- 15 contai ni ng conpound.

The anount dfatisfammy AdIhi ¢ or ani oni ¢ conpound particles to be
coated on the second phosphor surface nmay vary dependi ng on a kind and
a particle SFAMRHE phosphor used and a particle size and a

i For m y colr et SRR SIRRASTY ¢ {5 general Ty used in an
oo o oo 0ok e oA, ARSI ), na VL0000, 000, P
! EEZI teE?Bi goﬁgaoé){\itrglé fﬁ%ﬁ;ﬁjﬂg“&[s zmeitcaraﬁﬁc}:!tr%nﬁogl o?%‘%%ha{elr%%nt%%ﬁpggki ng
of ray tube was surface-treated with an organic compound of
gelatin/gum arabic (300 ppm), and a commercially
available silica sol having an average particle size of
80 millimicrons (mg) in an amount of 5,000 ppm to the
10 phosphor and a zinc sulfate aqueous solution in an amount
of 400 ppm (in terms of zinc) to the phosphor were then
added to an aqueous slurry of the above surface-treated
phosphor, and were deposited on the phosphor surface
after adjusting a pH value (hydrophilization step).
15 Thereafter, a quaternary ammonium salt-containing
silane compound, i.e. dimethyloétadecyl—3—
trimethoxy-silylpropylammonium chloride having the
following formula (1), was added to water and was
hydrolyzed therein, and the hydrolyzéd product thus
20 obtained was added to the aqueous slurry of the above
phosphor and in an amount of 500 ppm to the phosphor and
was deposited on the phosphor to be treated (surface
charge-controlling step).
Thereafter, the phosphor slurry was dehydrated and
25 dried, and aggregated phosphors were loosened on a 500
mesh stainless-made sieve. Thereafter, G, B.and R three

color phosphor films were prepared by slurry-coating



-°15 - phosphors in a phosphor film becomes poor. On
hand, when the anmount of the nonionic or anionic conpound

t he ot her
particles is

nore than 8,000 ppm adhesiveness to a phosphor surface beconmes poor
and the particles are 5 separated fromthe phosphor surface and are |iable
to aggregate in a PVA slurry and reduce a bl owoff charge anount

to less than 5 [err] g, thereby deLe&%oLating f oggi ng

property of the

phosphor filmand al so deteriorating color purity and contrast. 10

Further, the anmount of the quaternary ammpni um salt-

cont ai ni ng

conpound useethed. arg RIhRRH S BEXid RIRFPhOr N RRYSRNQF si ze of a

phosphor to_pbe treated, an article

i h of

d a . | Zze and the stre
ani oni ¢ pr opetty #d cr“?}d?f?‘b‘?ﬁ’%“ﬁftlﬁﬁ%ni %éﬁwp?ﬁ/drf%lt [ﬁﬁ‘?l E,If‘/ ., but in

order to 15 uniforn1%%coat t he phosphor surface, the quaternary

anmoni um saf $ LR PR EE Y

*conpound is used generally in an

anount of

from 100 to 3,000 ppm preferably from 300 to 1,000 ppm to a phosphor
to be treated. Wien this anmpunt is less than 100 ppm a bl ow of f

charge amount of a 20 ph$§pho b
deteriorating I Ng, IO %t
when this anDunFH3géé§§i§ t ffan g, ®

efones |l ess than 5 [err]C/ g, thereby

RN oz

t ot her hand,
éﬁﬁface has an

i soel ectric point value of yzeta potenti al of higher than 7 after
coating the quaternary ammonium 25 salt-containing conpound, thereby’

packi ng of phosphges MBthyl group

(Treatment of blue phosphor)

10 A blue phosphor (ZnS: Ag, Cl) having an average

particle size of 7.5 um for a color cathode ray tube was

coated with cobalt aluminate pigment (1.2 wtg to the

phosphor) by using an acryl binder and gelatin/gum

arabic, and a silica sol having an average particle size

15 of 80 mg in an amount of 5,000 ppm to the phosphor and a

zinc sulfate aqueous solution in an amount of 500 ppm (in

terms of zinc) to the phosphor were then added to an

aqueous slurry of the pigment-coated phosphor to coat the

silica sol on the phosphor surface after adjusting a pH

20 value (coating of pigment and hydrophilization step).

Thereafter, dimethyloctadecyl-3-

trimethoxysilylpropylammonium chloride having the above

formula (1) (quaternary ammonium salt-containing silane

compound) was hydrolyzed in water, and the hydrolyzed

25 product was added to the aqueous slurry of the above

phosphor to be deposited on the phosphor surface in an

amount of 750 ppm to the phosphor, and was dehydrated and



a ‘phosphor fil m becom ng poor. In the preparation of the second

~ phosphor of the - 16 - pr esent
i nvention, the above nonionic or anionic conmpound particles and the
guat er nary anmoni um sal t - cont ai ni ng conpound may be added at the sane
time to a phosphor slurry, but the above nonionic or anionic conpound
5 particles and the quaternary amopi sal t-contai ni ng conpound may
be separately added and coated on a phosphor surface. Al so,
after coating.the quaternarg annnniua1salt- conéahning ﬁﬁﬂgou d on the
noni oni ¢ or 3&ARENI c TEEnpEEHGt2RE PRAFEFE| Bas PRRABLFE BY @ PAUs™MBBfai ned

b t h h f F I wh LLi
barti ol es- apEainiesgsaachoSTRESanRbi & EOAFBORE BALE: EREcDRRE=FFE; Y
f t t, ] h f ' I L.ni
conpound, t ARVEFFERERARE: Heklofn g™ BpERt Har ERRELLD, 88 brgeBhaLy "o
h h s . (1 : " L n " t
Pvent o witi coesBr RI1"] SAE crops EoAlEhEnations na/bRy dhygrpreser
Exanpl es i"aggt r--]gt/bmgwme obse¥98atl 18uPRAERNEhaPhel-BBNREBSERRgI NVENtiOn as

a phosphor iII'mfor a color cathode ray tubé. However, it should be
step).
(Treatment of red phosphor)
A red phosphor (Y,0,S: Eu) having an average particle
size of 7.5 ¢m for a color cathode ray tube was coated
10 with 0.08 wt% of red iron oxide pigment (Fe,0; pigment)
by using gelatin/gum arabic (about 1,000 ppm to the
phosphor), and a zinc sulfate aqueous solution in an
amount of 200 ppm (in terms of zinc) to the phosphor was
then added to the aqueous slurry of the pigment-coated
15 phosphor, and was coated on the phosphor surface after
adjusting a pH value (coating of pigment and
hydrophilization step).
Thereafter, a hydrolyzed product of
dimethyloctadecyl-3-trimethoxysilylpropylammonium
20 chloride (quaternary ammonium salt-containing silane
compound) was added to the aqueous slurry of the above
red iron oxide pigment—-coated phosphor, and was deposited
on the outermost surface of the phosphor in an amount of
300 ppm to the phosphor to be treated (surface charge-
25 controlling step). _
After dehydrating and drying, the resultant product

was powdered by a 500 mesh stainless-made sieve.



understood that the present invention is not limted to such specific
Exanplkes, and is wdely used for preparing a di splay device (such as a
cat hode ray tube) for the pur poses of reducing a foggi ng phenonenon,
improving a 25 color inmpurity and a contrast, and inproving a packing
density of a phosphor in a phosphor film thereby I mproving a

| um nance of the phosphor filmto proy;2@P§

- 17 - satisfactory inage. E LE 1 (Treatment of green
phosphor) A green phosphor (ZnS: Cu, Al) having an average 5
particl e si z&hsrenfiar cromhasphior] SAidmpasopPrepesies: byatsHodey- ray tube
was surface-treated with an organi c conpound of elatinlgyn1arabic

(300 ppm), amPaticemmetdiodq @nd "pagkdngasedsdity; of BHCSPAAMg™n aver age

particle size of 1 1 1im crons err, i,n_an nt Qf, J 000, ppmto
the 10 phoRRFPRAT é‘qﬂmn@‘@mcfré’tsé SREGHS Illﬁ’tnison%%qdn g}ﬁgﬁmand of
400 ppm (in t, , of zing%;to the phosphor were then added to an
aqueous sl urrf}{)(? 7 QSRS i ace- t r eat ed phosphor, and were
deposi ted_on ixﬁﬂﬁ%mgﬂun surface after adjusting a pH val ue
(hydrophiPiza Ion step).

The same procedure as in Example 1 was repeated,

except that the quaternary ammonium salt-containing
silane compound was coated on the green phosphor (ZnS:
Cu, Al) in an amount of 300 ppm to the phosphor, and

10 <cross contaminations were observed in the same manner as
in Example 1.
EXAMPLE 3

The same procedure as in Example 1 was repeated,

except that the quaternary ammonium salt-containing

15 silane compound was coated on the cobalt aluminate
pigment-coated blue phosphor (ZnS: Ag, Cl) in an amount
of 300 ppm to the phosphor, and cross contaminations were
observed in the same manner as in Example 1.
EXAMPLE 4

20 The same procedure as in Example 1 was repeated,
except that the quaternary ammonium salt-containing
silane compound was coated on the red iron oxide pigment-
coated red phosphor (¥,0,S: Eu) in an amount of 500 ppm
to the phosphor, and cross contaminations were observed

25 in the same manner as in Example 1.
COMPARATIVE EXAMPLE 1

The same procedure as in Example 1 was repeated,



15 Thereafter, a quaternary ammoni um sal t-contai ni ng si |l ane

_ conpound, i.e. dinethyloctadecyl - 3- tri met hoxy-silyl propyl anmoni um
chl ori de having the following formula (1), was added to water and was
hydrol yzed therein, and the hydrol yzed product thus 20 obtained was added
to the aqueous slurry of the above phosphor and in an anount of 500
ppmto the phosphor and was depgsﬁfeg on the phosphor to be treated
(surface charge-control ling step)” Thereafter, the phosphor

slurry was dehydrated and 25 dried, and aggregated phosphors were
| oosened onexcspy that ghehqyahprnasy- aRmenin@yE2l¥nEPBLALBANIG B and R

three col.or phosphor filnms were prepared by slurry-coati.n

- 18 - SﬁéﬁﬁédF°&R&unﬁa8§§nﬁmaéﬁ§ﬁt&nth5h6§EHSFtP§epﬁB§5ﬁ 5 filnd
and cross cgntamnations "B/ G', "R/.G' and "R B" were o rved. [err]
Ve. Wiyl oRGagment Sigpscaf bhe 8F eBRBNBRBBRR0(FnstoLE, “RIT, Ee

cobalt aluminate pigment-coated blue phosphor (ZnS: Ag,
5 Cl) and the red iron oxide pigment-coated red phosphor
(¥,0,S: Eu), and cross contaminations were observed in
the same manner as in Example 1.
COMPARATIVE EXAMPLE 2
The same procedure as in Example 1 was repeated,

10 except that the quaternary ammonium salt-containing
silane compound was omitted in the surface treatment
steps of the green phosphor (ZnS: Cu, Al) and the red
iron oxide pigment-coated red phosphor (Y¥,0,S: Eu), and
cross contaminations were observed in the same manner as

15 in Example 1.

COMPARATfVE EXAMPLE 3

The same procedure as in Comparative Example 1 was
repeated, except that an alumina sol was added in an
amount of 500 ppm to the phosphor to adjust a pH value

20 and to raise an isoelectric point value of zeta potentiai
higher than that of each phosphor of Comparative Example
1l when treating with the silica sol and the zinc sulfate
in the respective steps of coating gelatin/gum arabic on
the green phosphor (ZnS: Cu, Al), the cobalt aluminate

25 pigment-coated blue phosphor and the red iron oxide
pigment-coated red phosphor (¥,0,S: Eu), and cross

contaminations were observed in the same manner as in



10 - A bl ue phosphor (znS; Ag, d) having an average particle size
of 7.5 [err]mfor a color cathode ray tube was coated with cobalt
alum nate pignent (1.2 wt%to the phosphor) by using an acryl binder
and gel ati n/ gum arabic, and a silica sol having an average particle
size 15 of 80 nferr] in an anmount of 5,000 ppmto the phosphor and a
zinc sul fate aqueous solution in an annégt of 500 ppm (in terns of
zinc) to the phosphor were then added 't aqueous slurry of the

pi gment - coat ed phosphor to coat the silica sol on the phosphor surface
after adj ustiCompaptti®® Exemiple (oating of pignent and hydrophilization
step). Thereafter, dinethyloctadecyl - 3-

tri met hoxysi | {Epalpat &@mbni um chl ori de havi ng the above formula (1)
(quaternary ammoni um sal t-containing silane conmpound) was h drolyzed
in water, and theWhyﬂrbﬁgéé@ tophospRRkt£ikias RRfRLReA tHe sturry

of the above sphor to pe de osited o phosphor surface in an
anount of 750F ‘bp‘?‘ngb‘? (E@“Rﬂﬁfs%‘fﬁ ]dgrﬂlng'at properties

st ;-.I9n|- ess5rradépl§$%?/%heaé£° g tagi%gsl.?tduﬁ% mgre;;;t‘raceild\?yalﬁi BhodE"
slurry- Coat'ngoﬂ@g$gﬁgtfgﬁh éﬁﬁ”ﬂﬂﬁéﬁkﬂ?'é&&égcé”Eﬁ§¥&H (isoelectric

point value of zeta potential and blow-off charge) were
evaluated, and the results are shown in the following
Table 1. Each evaluation method in Table 1 is

10 illustrated below.
(1) Phosphor film properties
(a) Packing density

Each color phosphor was dispersed in an aqueous

solution containing polyvinyl alcohol (PVA), ammonium

15 bichromate (ADV) and a surfactant to prepare a phosphor
coating slurry. A black matrix (BM) was provided on the
inside of a face plate of a cathode ray tube and a
precoat layer comprising PVA was formed thereon.
Thereafter, each of the above prepared phosphor coating

20 slurries of G (green), B (blue) and R (red) was coated
thereon in order, and each color phosphor film was
formed, respectively by photoprinting method (exposure
and development) to form a phosphor screen of a color
cathode ray tube.

25 Each color phosphor film thus obtained was irradiated
with light, and light and shade of an image based on

light transmission through each color phosphor film was



I n"phosphor filn and cross contam nations "B/G', "R G 5 and "R/ B" were

.obserwved (surface charge-controlling step). (Treatment of red
phosphor) A red phosphor (Y202S: Eu) having an average particle
si-ze of 7.5 [err[mfor a color cathode ray tube was coated 10 with 0.08
wt % of red iron oxide pignment (Fe[err](err] pignent) by using

gel atin/gum arabi c (about 1,000 ppmto ﬁge_ phosphor), and a zinc
sul f at e agueous solution in an anount of 200 ppm (in terns of zinc) to
t he phosphor was en added to_the aqueous slurry of the

pi gnent - coaté&aIZBEdpho§ﬁh6P1SaﬁGSHAErcéaPEGSBhthélbﬁosﬁhér1§9hﬁace after
adj usting a H val ye gcoatln ment fndwas evaXdrophlllzatlon st ep)

Thereaf t er, rﬁ?ﬁ?b?? eg BEO%B&FT smal uateﬁlzrasel::uaternary
[ hyl t t i i
ghggaiﬁnfg;igg§§ﬁP§|n%h %ng éns gﬁ%gﬁn8$°a§§° Eég 28 ?hs agggoa;s
n: QX n
Sy O Uhaa80Hchory. ol BALOE SOTETLSASRAEE BROBBIGE, 0
300 pprm 1 the PEpSERSE st ochiea! 5aak Erg (3uk&EEE Charge 25 cont ol [ ng

step): After dehydratlng and”drying,” the resul tant product
was powdered by © 5RQrReshraifi paAersngedensieye.
X mark: Poor packing density
(b) Cross contamination
In the preparation of a phosphor film in the above
10 Examples and Comparative Examples, a degree of
deteriorating a color purity of the former coated
phosphor film by remaining and depositing phosphor
particles of the latter coated phosphor film on the
former coated phosphor film, was evaluated by measuring
15 number of the remained and deposited phosphor particles
by visually observing with a microscope.
B/G: B (blue) contamination on G (green) phosphor
film
R/G: R (red) contamination on G (green) phosphor
20 film
R/B: B (blue) contamination on R (red) phosphor film
O mark: No cross contamination was observed.
A mark: A slight contamination was observed, and
cross contamination was fair.
25 X mark: A substantial contamination was observed,
and cross contamination was severe.

(2) Surface charge properties



- 20 - Thereafter, a phosphor filmwas prepared by slurry-

_ coati ng nethod, and "packing density of phosphor I n phosphor fllnf and
cross contam nations "B/ G', "R/ G' and "R/ B" were observed. 5 EXAMPLE

2 The sane procedure as in Exanple 1 was repeated, except

t hat the quaternary ammoni um sal t-cont ai ni ng si | ane conmpound was

coated on the green phosphor (ZnS: _ ,,Qu,  Al) in an ambunt of 300 ppmto

t he phosphor, and 10 cross contanina I ons were observed in the sane

manner as in Exanp sanme procedure as

3 Th
in Exanpl e iaﬁa§5986§§F6&° P°lnte¥ééBF PﬁaFeFﬁePSGSPEFﬂiry amoni um
| t t 15 i t th bal
oroment - coat 'egg@i B e SiMn et ABOUR; . o PRORERATaHagnAdded ter OQRnLn |
th h h
mnner an | KCh: Bagrs Fplyed LRI B87ut5ER co f?%gsgggngqﬁfgéegﬁgzggg n
Exanpl e 1 wag EﬁBeQEEQr? was SﬁgﬁBE EhﬁﬁthhﬁaﬂgaEﬁﬁnﬁbi %g"ﬁ@hgﬁke

sal t-containin e conpound was “coare € red 1ron oxide
pi gnent - SH QﬁehegokﬁﬂtEQQS@UQQe( %OaglnguhehﬁsiaeQWQEGt of 500 ppm

to the phosphor, and cross contam nafi ons Wwere observed

manufactured by Malvern Co., and pH value, at which zeta
potential of the curve becomes 0, was determined to be an
isoelectric point.
(b) Blow-off charge

10 Blow-off charge of a phosphor was measured in the
following manner. Predetermined surface-treated and
dried phosphor particles were subjected to a 500 mesh
stainless sieve. The phosphor particles thus obtained
and PVA-coated beads of a particle size of from 200 to

15 800 um were placed in a bottle with a wide opening, and
the phosphor particles and the PVA-coated beads were made
into contact by vibration. Thereafter, by using a
charged amount-measuring device of blow-off powder (Model
TB-200) manufactured by Toshiba Chemical Co., a mixture

20 ©of the phosphor particles and the PVA-coated beads was ‘
placed in a measuring container (Faraday cage), and a
high pressure nitrogen (N,) gas was blown thereinto for a
predetermined time to blow-off the phosphor particles.,
Thereafter, a charged amount in the Faraday cage was

25 measured, and a charge (uC/g) generated when-contacting
with the PVA-coated beads was determined to be a blow-off

charged amount.



25 -in the sane manner as in Exanple 1. COVPARATI VE EXAMPLE 1
The sane procedure as in Exanple 1 was repeated,

- 21 - except that the quaternary amoni um salt-containing si |l ane
conpound was onmitted in the respective surface treatnment steps of the
green phosphor (zZnS: Cu, Al), the cobalt alum nate pignment-coated bl ue
phosphor (ZnS: Ag, 5 C) and the red 1irphn oxide pignent-coated red
phosphor (Y[err]derr]S: Eu), and cross contam nations were observed
in t he same manner as in Exanmple 1. COVPARATI VE EXAMPLE 2
The sane procedure as in Exanple 1 was repeated, 10 except that the
quat ernary ammoni um sal t-cont ai ni ng sil ane conpound was omtted in the
surface treatnment steps of the green phosphor (ZnS: Cu, Al) and the
red . iron oxide| nor ( YZPZS. Eu}, and Cross
contam nati ons were Ny ner as |15 in}Exanplgq 1.
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anount of 500 ppmto the phosphor to adjust a pH val ue
.isoelectric point value of zeta potenti al
phosphor of Conparative Exanpl e
and the zinc sulfate

arabi c on

t he green phosphor (ZnS: Cu, Al),

pi gnent - coat ed bl ue phosphor and the regg r-on oxide

phosphor (Y202S: Eu),

sane nanner as in

Conpar ative Exanple 1.
films obtained in Exanples 1

and cross

(Eval uati on)

20 and to raise an
hi gher than that of each

1 when treating with the silica sol

in the respective steps of coating gelatin/gum

the cobalt alum nate

25

pi gnent - coated red
contam nati ons were observed in the

22 -

Wth regard to phosphor

to 4 and Conparative Exanples 1 to 3,

hor filmand cross
poi nt val ue of
and the results
ethod in Table 1
es (a)

vari ous properties STtphospher—papiag—aqisty—
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Each col or phosphor was di spersed in an agueous sol ution cont ai ni ng

. pol yvi nyl al cohol (PVA), ammonium 15 bichromate (ADV) and a surfactant to
prepare a phosphor coating slurry. A black matrix (BM was provi ded on
t he inside of a face plate of a cathode ray tube and a pr ecoat

| ayer conprising PVA was forned thereon. Thereafter, each of the above
prepared phosphor coating 20 sIurrLe§7oL G (green), B (blue) and R (red)
was coat ed thereon in order, and €ach color phosphor fil m was

formed, respectively by photoprlntlngﬁyethod exposure and
devel oprent) t o Bt rRROSERATH GE aples Aforthe Presf™tode ray t ube.

I2i5ght, aﬁgcﬁr&%n%hgsghor film t hus obt ai n%grgvas n{mrqr aigllmat \(j érﬂds\éml E)E
th h I h f.i I
Hhhg-on each aﬁ%a?r @ELOSASI‘?{%? ' b?eesaﬁlang SEEESHRS AsBRsited @ry e

t ' ' t
pggﬂisrTgsgleﬁsrbq yoin't %edl?;fh spgh wrerVga%v%\i%'at@tder %[R,é Ta;ctaotrlea%t}Q%gql n the
Tabl e i ns'kca';-:rﬁ'xl i AbHA |Aing Bensityl 8 la @Vdﬁspho@o%m@ﬂdﬂ&dﬂens' ty

[err] ma packi'ng density Poor packing density
satisfactorily prevent "cross contamination". Thus, the
phosphor film of the present invention provided a cathode
ray tube having excellent luminance and contrast.

Further, unlike conventional phosphors, the phosphor

10 of the present invention can control a surface charge to
a lower value, i.e. at most 5 of an isoelectric point
value of zeta potential, and also can control a charge
(blow-off charge) of the phosphor particles in air to at
least 5 (#C/g). Thus, a phosphor film obtained thereby

15 can provide a large "cross contamination" in the film,
and can satisfactorily prevent "“other color face
fogging".

EXAMPLE 5
(Treatment of green phosphor)

20 In the same manner as in Example 1, an anionic siliea
sol having an average particle size of 80 mg was coated
on a green phosphor (ZnS: Cu, Al) for a cathode ray tube.

Thereafter, an aqueous solution containing a
cationized polydiallyl quaternary ammonium salt-

25 containing compound in an amount of 500 ppm to the
phosphor, was prepared, and the aqueous solution thus

prepared was added to the above slurry containing the



(b)  Cross contam nation In the preparation of a phosphor film-in
the akove 10 Exanples and Conparative Exanples, a degree of
deteriorating a color purity of the fornmer coated phosphor fil m by
remai ni ng and depositing phosphor particles of the latter coated
phosphor filmon the former coated phosphor film was eval uated by
measuring 15 nunber of the renained_aQ% deposi ted phosphor particles

by visually observing with a m croscope. B/G B (blue)

contam nation on G (green hosphor L. film | RG R
(red) cont amm?rmplbncc@% dehih e phbkicpEol to deposit the R/ B:
B (blue) contam nation on R (red) phosphor film [err], mark: No

cross cont aniGHATFNAEE YRR Y salt-containdng gapround 94 de

contam 1201 0 Q02 LIEEAC AT mvectassar o i prs AL R RGPS o
and cross confampallon yas é&geégx?nv%?cted (@82 %S%J@%eﬂggfiﬂéjﬁlﬁéc?é

- 24 - ( | soerettTic poin ue of zetd poten
5 sieve to loosen aggregated phosphors, thus obtaining a

green phosphor.
(Treatment of blue phosphor)

In the same manner as in Example 1, an anionic
acrylic resin binder having an average particle size of

10 80 mg and 1.2% cobalt aluminate blue pigment were coated
on the surface of a blue phosphor (ZnS: Ag, Cl) for a
cathode ray tube. Thereafter, an anionic silica sol
having an average particle size of 80 mu was deposited on
the pigment-coated phosphor in the agqueous slurry.

15 Thereafter, an aqueous solution was prepared by
dissolving a cationized polyvinyl alcohol as a quaternary
ammonium salt-containing compound in an amount of 500 ppm
to the phosphor in water, and the aqueous solution thus
prepared was added to the aqueous slurry of the above

20 phosphor coated with the above anionic acryl emulsion ané
silica sol, thereby depositing the quaternary ammonium
salt-containing compound on the topmost surface of the
phosphor. The product thus obtained was then dehydrated
and dried and was subjected to a 500 mesh stainless-made

25 sieve to loosen aggregated phosphors, thereby obtaining a
blue phosphor.

(Treatment of red phosphor)



A predeterm ned anount of phosphor was added to 0. 01N KCl electrolyte
_aquepus solution to forma slurry, and pH of the slurry was adjusted
with NaOH and HCO to neasure 5 pH zeta potential curve by using Zetasizer
1 C manuf actured by Mal vern Co., and pH value, at which zeta

potential of the curve becones 0, was determ ned to be an | soel ectric
poi nt . (b) Blow off charge 10 Bl ow of f charge of a phosphor was
measured in the fol |l owi ng nmanner . %redetern1ned surface-treated and
dri ed phosphor particles were subjected to a 500 nesh st ai n|l ess si eve.
The phosphor parﬂh%la@ﬁ%ﬁm%@f uea@@qsvﬂpéoé’taéd esk &9
particle size of fronEFQO to m wer e Elaced a %pttle with a

wi de openlnéeRﬁﬁ} e RES ﬁoFegaPPﬂ@F§§ ﬁatﬁﬁéeﬁvﬂn hAPE@™Eads wer e

d t t br at h f , h d
e e SRR BB 9B GBI B Bhciidin 050, g
by Toshi b ) 0 dth
D1 oSN SRR 0,8 T 66 £0cahodbep oo sBarbughesend Lhe

and a ?%eoroqs%wee b'i'uter ?ﬁ%@pﬁxU[rer(rzh}s gﬁgr , M3 )b|a%""'& b'ﬂ%rs%’h'&tro for a

predeter tlne to bl ow of I thé phosphor ticles. reafter,
charged anmpigMg ithalth® Joasadayd aae W&%de25ed”E&§mb%@ E&&@lél@@ahﬁee

([err]C/g) generated when contacting the PVA-coat ed beads was
determ ned tuzdde im plleweolof 1.2% chbajedaamminbte blue pigment
particles.
Thereafter, an aqueous solution was prepared by

10 dissolving a lauryldimethylbenzylammonium chloride
surfactant as a quaternary ammonium salt-containing
compound in an amount of 300 ppm to the phosphor in
water, and the aqueous solution thus prepared was added
to the above slurry of the phosphor coated with the above

15 anionic compound to deposit the quaternary ammonium salt-
containing compound on the phosphor surface. Thereafter,
the product was dehydrated and dried, and was subjected
to a 500 mesh stainless-made sieve to loosen aggregated
phosphors, thus obtaining a red phosphor.

20 In the same manner as in Example 1, three color G, é
and R phosphor films were prepared by using the above
prepared phosphors in accordance with slurry-coating
method, and "packing density of phosphor in phosphor
film" and cross contaminations "B/G", "R/G" and "R/B"

25 were observed.

EXAMPLE 6

Each color phosphor was prepared in the same manner
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10

15

20

25

[err] - 26 - [err]
The phosphors of the Exanples of the present

- 30 -

as in Example 5, except that the amount of the quaternary
ammonium salt deposited on the blue phosphor surface was
changed from 500 ppm to 200 ppm, and a phosphor film was
prepared in the same manner as in Example 1 by using the
above prepared phosphor. Thereafter, "packing density of
phosphor in phosphor f£ilm" and cross contaminations
"B/G", "R/G" and "R/B" were observed.
EXAMPLE 7

Each color phosphor was prepared in the same manner
as in Example 5, except that the amount of the quaternary
ammonium salt deposited on the green phosphor surface was
changed from 500 ppm to 200 ppm, and a phosphor film was
prepared by using the phosphor thus obtained in the same
manner as in Example 1. Thereafter, "packing density of
phosphor in phosphor film" and cross contaminations
"B/G", "R/G" and "R/B" were observed.
EXAMPLE 8

Each color phosphor was prepared in the same manner
as in Example 7, except that a silica sol (anionic
compound particle) having a particle size of 150 mg,
together with an anionic silica sol having a particle
size of 80 mg, in an amount of 2,000 ppm to the phosphor,
was deposited as anionic compound particles to be
deposited on a green phosphor surface. A phosphor f£ilm
was prepared in the same manner as in Example 1 by using

the above prepared phosphor, and "packing density of

.phosphor in phosphor £ilm" and cross contaminations



i nvention, which contain a quaternary amoni umsalt and have a
.wat er+insol ubl e silane conpound deposited on the phosphor surface,
were evaluated to have a satisfactory 5 "phosphor packing density" in a
phosphor filmand to satisfactorily prevent "cross contam nation".
Thus, the phosphor filmof the present invention provided a cathode
ray tube having excellent |um nance apqﬁfqptrast. Further, unlike
conventional phosphors, the phosphor I of the present invention can
control a surface cnargg to_ a lower value, i.e. at nost 5 of an
i soel ectric pB/fts "R/GUapBd OR/BétwepBtehseayYedand al so can control a

char ge é éﬁ gf charge) of the phosphor particles in air to at
| east 5 ([er é@. hus, a phosphor filmobtained thereby 15 can provide

I " ] Lons _i he fil d n satisfactoril
Brevent "ot hor cBRGR Fager brospybiugs Preparpdif EAY 3ae’nlRudr ol o
h h 2 lp t ner . . n ani onic
o PT e 0oP"gE) ip Bampte! 8 ORcSBECCREENE! S PELES SlP Ratidy BT A e

on a greeh ppespheie(£ipe &F, 2M)mfOkad G8EH0IR HRYCLUDE: the si

Thereafter, an aqueous solution containing a cationi zed po iﬁ?allyl
quaternary ageDNhavifgl &-paZbicrensaiéi 88 LOOPRKNEs| AnagnasRust of 500 ppm

to the phosphor, was prepared, and the aqueous sol ution thus
pr epar ed wascemipedndopahtiabeyeasdusrphoophet nfhDmtdigs prepared in

the same manner as in Example 1 by using the phosphor
thus obtained. Thereafter, "packing density of phosphor

10 in phosphor film" and cross contaminations "B/G", "R/G"
and "R/B" were observed.
EXAMPLE 10

Each color phosphor was prepared in the same manner

as in Example 7, except that polystyrene having a

15 particle size of 200 mg as a nonionic compound particle,
together with an anionic silica sol having a particle
size of 80 mu as an anionic compound particle, in an
amount of 1,000 ppm to the phosphor, was deposited on a
green phosphor surface, and a phosphor film was prepared

20 by using the above prepared phosphor in the same manner.
as in Example 1. Thereafter, "packing density of
phosphor in phosphor film" and cross contaminations
"B/G", "R/G" and "R/B" were observed.
COMPARATIVE EXAMPLE 4

25 Each color phosphor was prepared in the same manner
as in Example 5, except that the quaternary ammonium

salt-containing compound to be deposited respectively on



- 28 - phosphor coated with the silica sol to deposit the .

.quat ernary ammoni um sal t - cont ai ni ng conpound on the phosphor surface.
Thereafter, the product was dehydrated and dried, and was subjected to
a -500 nesh stai nl ess- nade 5 sieve to | oosen aggregated phosphors, thus
obtaining a green phosphor. (Treatnment of bl ue phosphor)
In the same nmanner as in Exanple 1, qnjigLonic acrylic resin binder
havi ng an average particle size of 10 O nerr] and 1.2% cobalt alum nate
bl ue pignment were coated on the surface of a blue phosphor (ZnS: Ag,
c) for a 9reemdt hdtiee randxek phospher ts¥rfageanivas emitted. so

artjcle size of 80 _njferr], was depasited on t he

havi ng an aver age
pignent-coat%ﬁ°%ﬂ%§bh€+lmrWQ?mP%&RR%ﬁ% By weing the aboverprepgred, an
alConol a0 PYTAPSR TS "R S panne A% oA TombhndbaTh 8 amount
or epar ed vas 2L ey 1o PRSSENEE A affteinof KA St S Dhosphor coat ed
sepost 1170 P EERPHELIN M) S0 ha e/ R Yhor B
COMPARATIVE EXAMPLE 5
Each color phosphor was prepared in the same manner
as in Example 5, except that the quaternary ammonium
salt-containing compound to be deposited respectively on
10 green and red phosphor surfaces, was omitted. A phosphor
film was prepared by using the above prepared phosphor in
the same manner as in Example 1, and "packing density of
phosphor in phosphor film" and cross contaminations
"B/G", "R/G" and "R/B" were observed.
15 COMPARATIVE EXAMPLE 6
Each color phosphor was prepared in the same manner
as in Example 5, except that a cationic alumina sol in an
amount of 1,000 ppm to the phosphor was used in place of
the quaternary ammonium salt-containing compound and a
20 zinc sulfate aqueous solution was added to adjust pPH. A.
phosphor film was prepared by using the above prepared
phosphor in the same manner as in Example 1, and "packing
density of phosphor in phosphor film" and cross
contaminations "B/G", "R/G" and "R/B" were observed.
25 (Evaluation)
With regard to phosphor films of Examples 5 to 10 and

Comparative Examples 4 to 6, iscelectric point values of



sal t-contai ni ng conpound on the topnost surface of the phosphor. The

.product thus obtained was then dehydrated and dried and was subjected
to.a 500 nmesh stainless-made 25 sieve to | oosen aggregated phosphors,

t hereby obtaining a bl ue phosphor. (Treatment of red phosphor)

- 29 - The above treatnent of blue phosphor was repeated to
deposit red iron oxide red pignent par;*;[ps and ani oni c conpound
particles on a red phosphor, except th a red phosphor (Y202S: Eu)

for a cathode ray tube was used in 5 pl ace of the blue phosphor (ZnS: Ag,
C) as a phoSpréfce chagpag eake B°b%@§¥@hr|bbﬂWUQfﬂeCh%§GE|§ nt particles
wer e used EB 8Ia e.of 1.2% copbalt alum nate bl ue

particles. pho IT é}@aPF%PerEhe%qb%%ﬁ%l%%l@??%ﬁtﬁﬁgprﬁﬁﬁPEGrbyn 10

di I | di hlorid
quat ornar'y SRRGRPLRF SBFIBCBRRaPPag Cont %ﬁ%ﬁ%%i%eaﬁ SHBLAFEER " 300 ppm

to the phOSpggéhkﬂe r re igg af d %@&n quﬁH$ %a %%oagtﬁus%g gpared was

added € above urry o} e phospho bove

ani oni c %P”pﬁﬁEH é@ag 99§bﬁ @Q@hgﬁ ﬁrf Yeaf“PQéUEEF@iéd out 1ﬁogﬂ@'n'ng

conpound “on t he phosp or surtace. erea ter,
same manner as in Examples 1 to 4 (Table 1).



t he product was dehydrated and dried, and was subjected
stai nl ess-nade sieve to | oosen aggregated
In the same manner as in Exanple 1,
and R phosphor filns were prepared by using the above

phosphors in accordance with slurry-coating
i n phosphor

red. phosphor. 20

density of phosphor
"RIG'" and "R/ B"

as in Exanple 5,

25 were observed.
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phors,

to a 500 nesh

t hus obtaining a
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three color G

pr epar ed

met hod, and " packi ng
fl|ﬁ£ and cross contam nations "B/ G',

XAMPLE 6
phosphor was prepared in the same manner
0 except that the amount of the quaternary

annnnlunlsalt deposited on the bl ue phosphor surface was
500 ppmto 200 ppm_ and a phosphor film was
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changed from

prepared in the sane
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Thereafter, "packiA
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anmoni um salt deposited on the green phosphor surface was

. 500 ppmto 200 ppm and a phosphor film was
phosphor thus obtained in the sane

"packi ng density of
"RI'G'" and "R/ B"
phosphor was prepared in the sane mann

"B/IG'

a silica sol (anio

mMerr],
size of 80 nmerr],

ni c

wer e observed.

20

€fs5 -

together with an anionic silica sol
in an anount of 2,000 ppmto the phosphor,

changed from

prepared by using the
manner as in Exanple 1. Thereafter,

EXAMPLE 8

as in Exanple 7,
conmpound particle) having a particle size of 150
having a particle

deposited as ani oni c conpound particles to be

phosphor surface.

15 phosphor in phosphor film and cross cont ani nat i ons

Each col or
except that

was

deposited on a green

Exanpl e 1 by using the above (dreparedf phospher, and
of phosphor i|n phospHaB &i Lot fand crofs cont &mi nati
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A phosphor film 25 was prepared in the same manner as in

"packi ng density
ns

EXAMPLE 9

as in Exanmple 8,
70 nMerr] was used



sol having a particle size of 150 nferr] as an anionic conpound

.particle, and a phosphor filmwas prepared in the same manner as in
Exanpl e 1 by using the phosphor t hus obtai ned. Thereafter, "packing
density of phosphor 10 in phosphor film and cross contam nations "B/ G,
"R G and "R/ B" were observed. EXAMPLE 10 Each col or
phosphor was prepared in the sanme nmannegg - as in Exanple 7, except that
pol ystyrene having a 15 particle size of 200 nferr] as a nonionic
conmpound particle, together with an anionic silica sol having a
particle size of 80 nferr] as an anionic conpound particle, in an
anount of 1,000 ppmto t he phosphor, was dep05|ted on a green phosphor
surface, and a phgsphor—rtmweas—preparetT260—Dbyostny—the above pr epar ed
phosphor in the sgne npnngr 9 as| in Exappl e 1. |[Thereaffter, "packing
density of pHosphpr bnuphmsqsh od il M {and,crdsg gcontjam nations
"B/G', "RG and "|R B'| weketolser v CO‘va_B/TI VE EXAWPLE 4 25
Each col or phosphgr ,Xvaé pPeﬁjaif,e(ﬁ| nl thd a manngr as in Exanpl e 5,
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- 32 - green, blue and red phosphor surfaces, was omtted. A

. phosphor fil mwas prepared by using the above prepared phosphor in
the sane manner as in Exanple 1, and "packing density of phosphor in
phosphor filnm' and cross 5 contamnations "B/G', "RIG'" and "R/ B" were
observed. COVPARATI VE EXAMPLE 5 Each col or phosphor was
prepared in the sanme manner as_ipn Exanple 5, except that the
guat er nary anmoni um sal t-cont ai nf hg conpound to be deposited
respectively on 10 green and red phosphor surfaces, was omtted. A
phosphor Ris| evidengr §pame8xBPpiSEng thelﬁbéneprépaﬁedaphosphor in

t he same manner as in Exanple 1, and "packing density_of phosphor in
phosphor f|Phpsﬁﬁﬂrcpégglébﬁﬂaﬁﬂnb?PGh§CtrlC popnt valpeaofsggtar B were

observed. 15 COVPARATI VE EXAMPLE ch,col or, ph hor S
prepared i nPPhENELAL ﬁgnﬁérmOSt §ngnaE9$ﬂﬁr8E elRELpL Ct ﬁgﬁgﬁeCS i oni c

al um na sol unt of

pl ace of a%nEHSSEUQt@&zgr918ﬁﬁ8%F8%?g§$gbé8ﬁtgﬁﬁﬁhéaggﬁéogﬁg ;ﬁgdainZO
zi ne S“'péat a@@!@88%0?ghghbggh%SPégﬁfﬂat8eﬂ§h€ﬁt aHE‘ saélsgﬁctBQQﬂ}hor film

was pre by "usin Ve prepare € ‘sane” manner
as in Exa”pb?e@eneﬂﬂg E@SEéngont?mlﬂSEE$BY of phosphor i n phosphor filnt

and cross cont afm nat 1 ons and "R/ B" were observed. 25

(Eval uati on) On the other hand, as in Comparative Example 4, each )
phosphor f£ilm having a blow-off charge value of at most 5
#C/g has a fair packing density of phosphor in the

10 phosphor film but provides a poor fogging property.

Also, as in Comparative Example 5, when green and red
phosphor films adjacent to a blue phosphor film have low
blow~off charge values, fogging properties are unstable
and are easily varied. Further, as in Comparative

15 Example 6, when a cationic alumina sol is deposited, a
zeta potential becomes'high and a phosphor packing
density in a phosphor film becomes poor as compared with
the case of using a quaternary ammonium salt-containing
compound.

20 As mentioned above, the present invention provides a
phosphor having an appropriate surface potential
(isoelectric point value of zeta potential and blow-off
charge), and a phosphor film prepared therefrom has an
improved phosphor packing density and prevents cross

25 contamination.



Wth regard to phosphor filns of Exanples 5 to 10 and Conmparative
Exanples 4 to 6, isoelectric point values of

- 338 - surface charge zeta potential, blow off charge and phosphor
filmproperties (packing density of phosphor in phosphor filmand cross
contam nati on) were eval uated, and their results are shown in the
following Table 2. 5 Each evaluation §§tD0d in Table 2 was carried out in
t he same nmanner as in Exanples 1 t0%4 (Table 1). - 34 -

[err]
WHAT IS CLAIMED IS:

1. A phosphor having a surface coated with a metal
alkoxide containing a quaternary ammonium salt.
2. The phosphor according to Claim 1, wherein the metal
5 alkoxide has the following general formula:
R, _
Il X

Ry

10 R; to Ry: a C;-C,, alkyl or allyl group
R, ¢ a C;-C, alkyl group

M Si, Ti or Zr

: a halogen ion

n : an integer of from 1 to 8.

15 3. The phosphor according to Claim 2, wherein M is a Si
element.
4. The phosphor according to Claim 1, wherein the
phosphor surface has an anionic organic compound and/or
inorganic compound coating under the metal alkoxide

20 coating.
5. A phosphor having a surface coated with nonionic or
anionic compound particles and a quaternary ammonium
salt-containing compound.
6. The phosphor according to Claim 5, wherein the

25 anionic compound is a silicon compound and/or carboxy-
modified acrylic resin.

7. The phosphor according to Claim 5, wherein the

) i



- 35 - [err] - 36 - [err]

- 37 « As evident from Exanples 5 to 10 in Table 2, a

phosphor providing an isoelectric point value of zeta potential of at
nost 7 and a blow off electric charge of at least 5 [err]C/ g provides

a phosphor filmhaving a 5 satisfactory phosphor packing density and

satisfactorily

10

15

- 39 -

nonionic compound is polystyrene resin.

8. The phosphor according to Claim 1, wherein the
phosphor surface has an isoelectric point of
electrokinetic potential (zeta (¢) potential) of at most
7, and is charged with a blow-off electric charge of at
least 5 x#C/g when contacted with beads of a particle size
of from 200 to 800 gm having a surfaée coated with
polyvinyl alcohol.

9. The phosphor according to Claim 5, wherein the
phosphor surface has an isoelectric point of
electrokinetic potential (zeta ({) potential) of at most
7, and is charged with a blow-off electric charge of at
least 5 xC/g when contacted with beads of a particle size
of from 200 to 800 um having a surface coated with

polyvinyl alcohol.

R R 00 0



preventing cross contami nation. On the other hand, as in
Conpar ati ve Exanple 4, each phosphor film having a bl ow of f charge
vaJ'ue of at nost 5 [err]C/ g has a fair packing density of phosphor in,
the 10 phosphor film but provides a poor fogging property. Al so, as
in Conparative Exanple 5, when green and red phosphor filnms adjacent
to a blue phosphor film have | ow _ gbomfoff charge val ues, fogging
properties are unstable and are eaSily varied. Further, as in
Conmparative 15 Exanple 6, when a cationic alumna sol is deposited, a
zet a pot ent iABSTHF&EFes hi gh and a phosphor packi ng density in a
phosphor fil m becones poor _as .conpared with the case of using a

quat ernary anmorft RAQSENCL Havaing fy surface faahed with a met&l nentioned

above, the present. inventi,on _praovides a hosphor hagving an appropriate
surface pot &Hoxrde co a&&éP@cFrﬂH%%ﬁrﬁﬁrya 0 W2 ot enti al and
bl ow of f charge), and a phosphor film prepared therefrom has an
i mproved phosphor packing density and prevents cross 25 contam nation.
- 38 - VWHAT |S CLAIMED | S:
This Sheet Hag Bee

[T

THIS SHEET HAS BEEN
REPLACED




1. A phosphor having a surface coated with a netal al koxi de contai ni ng
a quat-ernary ammoni um sal t. 2. The phosphor accordi ng t ¢g—C-ai-m-1,
whetein the netal 5 al koxi de has the follow ng general for EPLAGENEﬁ¢r$HEEr

10 Rlerr] to Rerr]: a (Jerr]-Cerr] alkyl or allyl group RF-e++4
a.Jerr]-Cferr] aIkyI group M_y= Si, Ti or Zr )

hal ogen i on : an integer of froml to 8 15 3. JTh¢ dﬁ% %génﬂﬁ

according to Cla|n12, wherein Mis a Si el enent . 4 tre—phesphor

according to Caim1, wherein the phosphor surface has pn anionic

or gani ¢ conpound and/ or [ nj i_gggﬁgggf i ng under tTheTret-ad
al koxi de 20 coati ng. gggggsggﬁig gggﬁrface coated with

noni oni ¢ or

ani oni c conpound par%h 83 ﬁnd a quat ernary anmoni um

sal t-contai ni ng conpound. 6. The phosphor according to Caimb5,

25 anionic co%ﬁm YF g I’iﬁ'ﬁf’% and/ or carboxy-
nodi fied acrylic resin. : ' to daimb5, wherein

wherein the

t he 5

10

15

20

25

FIELD OF THE INVENTION

The present invention relates to a phosphor suitable
for a display device such as a cathode ray tube
efficiently light-emitting at excitation by electron
beam, ultraviolet ray or the like. Particularly, the
present invention relates to a phosphor capable of
improving a packing density of a phosphor in a phosphor
film coated by a slurry coating method, a paste coating
method or the like, improving a dispersibility of a
phosphor and forming a dense phosphor £ilm, and also
capablel;f enhancing a luminance of a phosphor £ilm and
forming an image excellent in color purity and contrast.
PRIOR ART

A phosphor screen of a display device such as a
cathode ray tube, is provided with a black matrix
(hereinafter referred to as "BM") comprising a black non-
luminant material on the inside surface of a face plate
(glass-made panel) to improve a contrast, and a precoat
layer comprising polyvinyl alcohol (PVA) or the like is
formed on the black matrix (BM) to get the face plate
well matched with a phosphor slurry. Thereafter, each

phosphor slurry of Ehree colors of G (green), B (blue)

and R (red) is coated thereon in order and a phosphor



[

= 39 - noni oni ¢ conpound i s polysfyrene resin. 8. The phosphor

according to Caim1l1, wherein the phosphor surface has ipeRl-eqt cing:
poi nt of el ectrokinetic potentiLahg(zeta ([err]) poten1i@§RL%§F@%$¢nnng
5 7, and is charged with a blowoff electric charge of at Iea§§ Re
[er.r] C/ g when contacted with beadggg&mgmﬂglticle si ze of| £} Bmi2d0ied
800 [err]mhaving a surface coated wth pol yvi nyl al cqhdl T
phosphor accordin to Claimb5, wherein the 10 phosphor syrface has an

i soel ect ri cAB8T %@ el ectrokinetic potential (zeta ([prr]\ pot-ent-aly
of at nost nd IS gharged w.th_a b|OMFgff eI tric g Trge of at
least 5 [err] T/ § Rﬂ@ﬁPEBHt gvéHawat RupEage gea eBaV? | 8 OFLa of from

200 to 800 [ gy (] o DaY] N0, P tHY" 2°5u80RERE: Y MinohBunPBbyi nY! &l cohol .



