METHOD FOR TREATI NG A PHOSPHOR The present invention relates to a nethod
for treating a phosphor recovered froma devel opi ng step and a coafi ng
step, with an aqueous reagent solution. 5 A.fluorescent |ayer of a
color picture tube is formed usually in such a manner that green-, blue-
and red- emtting phosphors are respectively mxed with predetequﬁgp
proportions of polyvinyl alcohol, amronium di chronate, etc.

to obtain phosphor 10 slurries, then each phosphor slurry thereby obtalnedf“

is coated on the entire surface of a face pl ate having a black matrix
prelimnarily formed with carbon, by a .- suitable coating nmethod such as a
spin coating nmethod, then uItravioIet_rays are irradi ated through a shadow
15 nmask or an aperture grille to cure the predeterm ned portions, followed
by developing with warmwater. This operation is repeated with respect to
the three-color emtting phosphors to forma fluorescent |layer with dots or
stripes in a predeterm ned arrangenent. 20 The recovered phosphors

i nclude the one recovered as -2- dripped or shaked off fromthe face

pl ate (glass panel) in the coating step and the one recovered as washed off
by water for devel opnent in the devel oping step. The fornmer will be in an
anount several tines the coated 5 anobunt aktbho#gh the anpbunt varies

dependi ng upon the coating method. The latter will also be substantlal at
a METHOD FOR TREATING A PHOSPHOR

The present invention relates to a method for
treating a phosphor recovered from a developing step and
a coating step, with an aqueous‘reagent'éolution.

5 A fluorescent layer of a color picture tube is formed

usually in such a manner that gfeen;, blué- and red-

emitting phosphors are respectively mixed with
predetermined proportions of polyvinyl alcohol, émmonium
dichromate, a surfactant, etc. ﬁo obtain phosphor -

10 slurries, then each phosphor slurry thereby obtained is
coated on the entire surface of a face plate having a
black matrix ?reliminarily formed with carbon, by a -
suitabLé coating method such as a spin coating method,
then ultraviolet rays are irradiated through a shadow

15 mask or an aperture grille to cure the predetermined
porfions, followed by developing with warm water. This
operation is repeéted with respect to the three-color
emitting phosphors to form a fluorescent layer with dots
or stripes in a predetetmined arrangement.

20 - The recovered phosphors include the one recovered as

('\_
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| evel of at |east 70% of the coated amobunt. Anong such recovered

phosphors, a red emtting phosphor containing expensive rare earth
et ements, is usually recovered and 10 reused. However, the recovered
phosphor contains in addition to polyvinyk gl eohol and anmoni um di chromat e

as constituting conmponents of the phosphor slurry, other col

or-emtting

oo orrti ng phaaahbet ot SEREEREE Stk PRE7A3s BrhPR (BLEER pafRL) on
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phosphor. Especially, the pho evel 0

eGAkheddore he

ing step is

one obt ai ned by pyas/aitd meaw&wbmﬁimswétaeeéis%@ﬁl;natﬁﬁt.erT*ﬁgd Lhus
ors. uc a

20 contains subStantial anmpbunts of other color-emtti

g phosp

recovered phospfiermer sdljlededind G et OsevEPaLi LifRss! @henebaded t he
purity for reuse. Nanely, with respect to organi c substances (such as

PVA), 25 trpat amounlty althoughl tdre amclint ngarpest depeitdingt upohmehe

pyrolytic treatment (400-450[err]C or the |like is conducted,

and with

respect to ot hecoatling aetthadg The Jatpherspinill cabsanbeastibsthatiaiaakl a,
ZnS: Ag as a blue- emtting phosphor, and ZnS:Cu, Al as a green-emtting
phosphor), a nelewvelobfdiatsdlesasty 2k ofrtivé ncoated aymountns Afmongdisuch

hypochlorite or a mneral acid (such as 5 HCl, [err]is enpl

oyed. However,

the mineral =~ recovered phosphors, a red emitting phosphor containing

expensive rare earth elements, is usually recovered and

10 reused. However,'thé.recovered phosphor contains in

addition to polyvinyl alcohol and ammonium dichromaté as

constituting cbmponents‘of the phosphor slurry, other

color-emitting phosphors (i.é. blue- and green-emitting

phosphéfs in the case of the red-emitting phosphor).

15 Further, part of carbon_of;the black matrix on the face

plate also falls off and will be contained in the

recovered phosphor. Espécially, the phosphor tecovefed

‘in the developing step is the one obtained by washing

non-exposed portions With.developing water and thus

N 20 contains substantial amounts of other color-emitting

- phosphors.

Such a recovered phosphof is subjected to removal of

:~impurities to increase the purity for reuse.

Namely,

with respect to organic substances (such'és PVA),

25 treatment by means of an oxidizing agent, alkali

treatment, pyf01ytic'treatment-(400-450°C) or the like is

‘conducted, and with respect to other color-emitting



acid and a sulfide as a phosphor conponent are likely to react to form
hydrogen sulfide. This hydrogen sulfide will then react with copper or a
copper conpound contained in the recovered phosphor and with héavy netal 10
i.ons. such as Cu and Ag contained.in the pther color- enitting phosphors

(i.e. Cu of the green-emtting phosphor ZnS: CuAl, and Ag of the
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"ke has bedrrgpioE Py H"fenot 2 &EL%%?S’&"%"%* cts‘t%vv%ﬁ Z%ﬁgﬂé? | ned.
In the case pdags p@PSQBaiuﬁa}inGcﬁQb%"!:é@]:era?Qnﬁ?ex‘E?ﬁCé eaeueast he

degree of adherence of the abdve sulfide tends to be nuc onger And, it

is very diffagy] tHiSDéQS@le(D{'\f gl émpPopeaer edoveveRs %!k'éf Qﬁ‘hél'fa]l he
phosphor, and such®a sul fide Il 25 remain in the regenerated phosphor.

Further,  Japg@bdcanexasuheéddBatena Phidspiriz comjoneidd 780¢ 19!39eﬂ¥saboses a
met hod mherein t he phosphor is -4- treated with an acid, an alkali, an

anmoni um salteact to fSormnhydregen aulfddehel Ahiy aghrdgennsulfibdeto .
renove zinc oxide or zinc hydroxide fornmed on the surface of the phosphor
On the ot herwihkhdthénpuesst wWithacopperPare& copper compound '
contalned in the recovered phosphor and w1th heavy metal
.10 ions such as Cu and Ag contained in the other color-
emitting phosphors (i.e. Cu of the green-emitting i o/
phosphor ZnS$Cu,Al, and Ag of the blue-emitting phosphor'
ZnS:Ag,Cl) in the system to form hardly'ssluble'Cus, Ags,
etc., which firmlygadhere'to the phosphor surface.

15 FPurther, carbon is also likely to strongly adhere to the
'surface ofhthe phosphor. Partiéularly with the one
~having the body cblor'turned gfay, there is no good
‘method for improvement. Heat treatment, ball mill

treatment or the like has been attempted, but no adequate

20 effects have been obtained. 1In the case:of.a phosphor \/

having carbon adhered as described above, the degree of
" adherence of the sbove suifide'tends-to be much stronger.
'Ahd, it is very difficult to remove the sulfide sdhered
to the surface of the phosphor, and such a sulfide will
25 remain in the regenerated phosphor.
' Further, Japanese Unexamined Patent Publication No.

©294789/1989 disclosES a method wherein the phosphor is



5 Publication No. 118483/1981 discl oses a nmethod wherein a chel ati ng agent
or. an organic acid is used to remove chrom umions fromthe surface of the
phosphor. However, such reagents do not provide adequate function for the
removal- of copper or  a copper conmpound. 0 4 - Thus, if copper or a
copper conpound renmains as inpurity even in a very small amount in the

regengr at ed phospigEeasqs £l hATaE2RRChr TNl Phaidr 18 £91€7Copnahhe
ed Wt sphor.

fl uorescent |ayer coa such a pho Thi's nmeans that a very small

amount of coppezmheniGnl H42E 4hd a"chiRadviwry Rigdnt ¢ Bl FRdér vberahyvehe

initial blue em ssion undergoes a color change to green emi ssion in the

process of paneg;jhakbRiideSpecizineahydrdkin FRONG o etHorsedfacet b€ thee
picture elenent portion to inpair the color performance of the blue picture

el ement. This 2phéephorchaoge the other ihamd) iFapahdse dinexaminedr Batént

that the included copper ions are diffused into the crystal of blue

phosphor, tige bPublioationgNphodli8d837i1984g diskqres & nethodi vhenain a

change to ZnS: Cu or ZnS:Cu, Ag. 25 It is an object of the present -

i nvention to ovehebabingeagenkeodr amarganiel atidca usedt bedremeve

certainly renoving copper or a copper conpound adhered to the - 5-

surface of the ghtephum igRscfremkdhe SWIERGDH QL tthe) RRRSEhAr r o (BAURYEEd

Phosphor of goog Al eiyents  Bo hot provide adequate FonctEon' 80r"ehe™
remdval of copper or a copper compound.

10 Thus, if copper or a copper compound remains as
impurity even in a very small amount in the tegeneraﬁed _
phosphor, so-called copperfcbntamination will be formed
on the fluorescent layer coated with such a phosphor.
This means that a very small amount qf copper is included

15 in the blue picture element, whereby the initial blue.
emission undergoes a color change to green emission in

 the process of panel baking. Specifically, green specks
are formed in the blue picture element portion to impair
the color performance of the blue picture element. This

N\ 20 color change t§ Qreen is believed to occur as a reéult
| that the included copper ions are diffused into the

crystal of blue phosphor,'the blue emitting phosphor |
ZnS:Ag undergoes a compositional change to ZnS:Cu or
ZnS:Cu,Ag. |

25 It is an object of the present invention to overcome

the above drawbacks and'present a method for certainly

"removing copper or a copper_compound adhered . to ;he



, The present invention provides a nethod for treating 5 a phosphor, which
conpﬁlses treating a phosphor with an aqueous reagent solution conprising a .

_ chel ati ng agent, an oxidizing agent and an al kali agent, while the i
tenperature of the aqueous reagent soklutSien is maintained at a.level of at

| east 40[err]C. 10 Now, the present invention will be described in further

detail with rqﬁﬁﬁgpgﬁ%t@hé t|oﬁﬁs?reghggnoﬂhﬂggtithébundﬂhgg to t he

present invention oNnpos aco h™"as coppiet-

sul fide or %Q%d’cé’ﬁdﬁ‘e ndFheedl Shoephat BENGLRM h%% 9 i urtace,

I's accel era he ox d|2|ng ag

deconposed ¢ a by - t he mater soluble
FRRe afrréﬂd‘her :Elﬁg ér esnga L¥a&nD

chel ating agent parate reaned fromthe phosphor As

the oxidizing agey dp?e@éﬁexiﬁeeﬁﬁiBnaﬁrwﬁ%%e a‘? perc’%{)&% an

per oxi de, an oxyaci Its salt such as an aIk

al kal | et aly RadetRe, 0ichkabiprEsal eeeartqmte %d%%ﬂ&d'vﬁt?&'ﬂx 25

hypachl or ous aC|d an al kali netal hypochlorite Can, “for-exanple, be

. ﬁsgd As tl&@ﬁu@dﬁ@ lrmﬁt %m@ﬂénam@tisz‘h%d'anEHM‘H@ﬁéieagé}Péa um | |
ydroxi de or lithium 6- hydroxide can, for exanple, be used. As _
.aqueous cheloxiidig iagerdgest hyh@nadi amkae&ehgem,emmec'ﬁhe( EDTA), '
| temperature of fhe aqueous reagent solution is . o ;
ma.:_i.ntained at a level of at least 40°C.
10
Now, the presenﬁ invention‘will be describeé in
further detail with reference to the preferred ' |
embodlments. | |
Acéording to the present invention, deeompoeition of
15 a copper compound such as copper eulfide or copper oxide
or metaliic copper adhered to the phdSphor surface, is
accelerated by the oxidizing ageht-and the elkali aéent;
"and the decomposed cdpper'idns_are captured and dissolved
by the water soluble chelating agent'and thereby
20 separated and removed £rom the phosphor. '. N
| As'the.oxidizinglageht, a peroxide such as hydrogen
peroxide orfsodium peroxide, an oxyacid or its salt such
" as an alkali metal perchlorate, an alkali metal
_periedete) an alkali metal perbromate_or periodic acid,
25 hypochlbrdus acid, or an alkaii'metei.hYpoehlorite-can,
| for-exemple, be ueed;: As the alkali'agent; aqueous

ammonia, sodium hydroxide, potassium hydroxide or lithium



I m nodi acetic acid (IDA), nitrilotriacetic acid (NTA) -
ﬁfethy{enetrianinopentaacetic acid (DTPA) or 5 -
triethyl enet etrani nehexaacetic acid can, for exanple, be used. The aqueous
reagent solution of the present inventienécenprises chelating agent,

oxi dirzi ng agent and al kali agent. There is no particular restriction
10 ag’ to the Qudsoxdiad i e S. r r effects
can Y obt ai ng yxﬁr?corpor'gﬁ% %ﬁa(ﬁ%f?(f ngsfﬂgaééagggrgngoatqﬁgogﬁosphor'

suspensi on seguaEitaldy dqddes éiil?&@ﬁé’&i‘ﬂmiﬂﬁtéﬁ?ﬂ?ﬂbti%‘ Wi @n @%&Mq al l

t he reagents m xed al|™ at™ once. Further, 1t Is preferred to use

the agueous r eaaRIaisleti®mdid 3 16APST Al vE €18t r dhckeas! aplker (i) There
is no particular restriction as to the upper limt of the solution

tenperature. HawRWSlerndt Saninipentasecadl 8cia ¢peralh 42 at a tenperature
of not higher than 85[err]C, nore preferably- not higher than 75[err}C

Wien the aguegys Rite bt i Do hexaaééblocadiantant Ngorhexaliple, be
suspension, it is advisable to maintain the tenperature of the éntire

sol ution w thuygeldhe above tenperature range. 25 100 g of a recovered
red-em tting phosphor having conventional mneral acid treatnent applied

and containing 1. ¥ippragiecwppreagent sotatédnabf6gher pr@snt invendiRaNs
of 400 nerr] of the agueous reagent solution as .
comprises chelating agent, oxidizing agent - _

and . alkali agent. There is no particulér restriction

10 as to the order of incorporating these reagents. |
However, better effects can be obtained by incorboratihg
and_mixing the reagents to the phosphdr suspension
_sequentialiy rather than adding the reagent solution
having all the reagenté mixed all at once.

15 Further, it is preferred to usé the aqueous reagent
solution at a temperature of at least 50°C. | |
.There is no particular l. |
restrfétion as to the upper iimit of the solution
temperature.' However, it is usﬁally advisable to use it

20 . at a temperature of not higher than 85°C, more preferably- ~
-not highér than 75°C. When the aqueous reagent sblﬁtion
is introduced into the phosphor suspension, it is
advisable to maintain the temperature of the entire
-solutidn within the above temperature range. |

25 _ 100 g of a recovered red-emitting_phosphor having

. conventional mineral acid treatment applied and

containing 1.8 ppm of copper, was treated at 60°C by



identified in Table 1, whereupon the renoval rate of copper (Cu content was

repr.esented by ppm) and the reflectance of powder at 500 nm were conpared. :

The 5 results are shown in Table 1. As is apparent fromthis conparative -

experinment, in the case of Sanple No. 2 having nerely acid treatnent

applied thereto, copper was not renoved at all ‘and remai ned untreated.

Further, in each case of Sanple No. 10 3 treated by the chelating agent:

~only, Sanpl eMe@nss af ARG mé\of Hehe| aaneouscreageng sodusden @so. 5 ™
treated by th@fodQZing agent_only, .copper was_ not- substantially renpved.

By the conbi H&EM%HeG cfyetallesl i WRaRBURORo§hes reReval wate Rber

' ff \ [ |y 15 b d, byt.the d f-th oval
has very | owCORRBtodEY (dPhYRAY 8as CEBERSPRLRH bY BRIIN ARG (RS Bxanpl o of
th toi t] - ] 6 tent I - 0. I .
which s a sSRLARRIEG R dFORER, TheS0P MBorRESo FoRRBTE of Ttange. 20
Furt her, herg%ﬁq.tﬂé]%fgatm&fié ff(;aéﬁésf?t invention is al so effective as

a met hod % or "renovi ng copper. su | ~as a contam nant froma _
CoperSEH 1 Ao St EFb EnfbcLanBaration W ade, !
red-enittingtRROTRRY de'ddnfll NECOYH&Fing RerBY§ ARERY tHeB it -
subj ected to renoval of organic . -8- '
applied thereto, copper was not removed at all and
remained untreated. Further, in each case of Sample No.

10 3 treated by the chelating agent only, Sample.No.-4 | U
treated by the aikali agent only and Sample No. 5§ tréated
by the oxidizing agent only, coppe: waé nét substantially
. removed. By the combination of reagents as in Sample
Nos. 6 and 7, the copper remdving.efﬁects weie 51ightly

15 .observed, but the dégree‘of the remqval'was-ver§ 1oﬁ.

Whereas, in the case of Sample No. 8 which is the
ﬁxample of the présent invention, the copper content was
as low as Dsl'ppm or less, which is a satisfactory level_
from the viéWpoint of the color change. -

20 Further, Ehe treating method of the-present.invenfion ~

is aléo_effective as a method for'removing coppef sulfide
as a contaminant from a coppér—activated sulfide'ﬁfpe
~electric field emiséion-phosphor to which coppér sulfide
adheres_duriﬁg the firing'process.f
25 - -EXAMPLE 1 . |
A fed-emitting phosphor (Y,0,8:Eu) recovéréd in a

‘developing step was subjected to removal of organic



substances by neans of an oxidizing agent in accordance with a conventi onal
met hod.and then further to renoval of contam nant colors such as zinc

sul fide (blue-enmitting phosphor of ZnS:Ag, green enitting phosphor of

ZnS: Cu,~ 5 Al') by neans of hydrochloric actd to obtain 200 g of a phosphor
treated by the conventional nethod. This red- emtting phosphor was

i ntroduced i nt os§B8tahees) by méainenofe Gnaiid i #féd € pidabborasabky
suspended. Then, 1.6 g (the concentration of solution is 0.2% of a

chel ating agentwith &DEAnweatidnad amedthddranditherstfurtier t 6enrémbvaleor]
(the concentration of solution is 0.1% of aqueous amoni a (28% reagent)
was added, and ¢ontaminan® cpdorp Suich asncdme aulfidd (hluwe+emitting2%)
of an aqueous hydrogen peroxide solution (30%reagent) was added. The above
15 suspensi on MAesSPhprr of £8F:39 ngxeeds e titingiphesphory ¢f anSaCu,
tenperature of from60 to 70C,_ and then left to stand stil] for. 20 m nutes
to let the Bhoshhdrb¥emepas Phehydreehd@rdichAcid, the htaincR0Qi ghofagbon
peel ed of f fromthe gurfgce of tgg @B@§phor Was, rﬁggved by_20 dfcantation,
and the phosphoPPREBNPReRIGAEREDF\EEE GANYsREignak efhed. TRRigafedr,
t he phosphor was cp|lected by . filtrati,on a ter,r al  of ter, . dried
at 120[err]C anﬁmfﬁtﬁngi ngﬁgﬂﬂrhwéss&ﬁr}&?%c%d'mwo\?%er%‘ﬁ},@?i"@ﬂlzeé
phosphor thus o | pe [ I elvewth pitric,a
subjected to cHQ%?%g|g§ﬁ2P§§i§ﬁ?o%§§5§iﬂ4¥ng§?3§ﬁﬁﬁ§'<x#§%$t.lpﬁr€h§€33
for the purpose.ghcERPPAL IBA"of! BE1GRALH iU %¥) Y0¥ a chelating agent
10 EDTA was added and thoroughly étirred, then 2.8 m¢ (the
— concenﬁration of solution is 0.1%) of aqueous -ammonia
(28% reagent) was added, and further 5.3 m¢ (the
concentration of soluﬁion is 0.2%) of an aqueous hydrogen
peroxidg solution (30% reagent) was added. The above.
15 suspension was stirred for 30 minutes while maintaining
it at a temperature of from 60 to 70°C, and then left to
stand still for 20 minutes to let the phosphor settle.
Then, the supernatant turbid black with carbon peeled off
from the surface of the phosphor was removed by
s 20 decantation, and the phosphor was then washed twice with
| deionized water. Thereafter, the'phosphor was collected
by filtration and, after removal of water, dried at 120°C
and then sieved with a screen of 300 mesh.
The reclaimed phosphor thus obtained was dissolved
25 completely with nitric acid and subjected to chemical

analysis to determine the copper content. Further, for

‘the purpose of compa:ison, thé copper content was



-9- examned in the same manner with respect to the above ment i oned

' phosphor treated by the conventional nethod. The results are shown in Table
2. It is evident from Table 2 that the copper content (ppm of 'the :
recl ai med 5 phosphor of the Exanple of_I@ﬁ_present i nvention, is rémarkably
reduced as conpared with the conventional™ nethod. Further, as'is evi dent

al so fromthedrﬁLJJC %-Ihe ef | ect ance of thg phosphor, in Table 2, carbon
was renoved tO-% 1.t ﬁts?ﬂﬁt TRRBSHN M BeZe t o khaabevel | y ithe

ame as that t h,.respect taq.-t recl.ai
;S)hosphzr andﬁ %%ﬂ?gﬁﬁ Q%dc thghi’l% q'}at\fé? %&?t%

duct ed. t I d t coated in the
' ?gpmugf ea pre ‘?[Se)'lrér/ﬁlﬁE P Agtéiﬁgagl Erﬁﬁs@? I2dgt %Oe%%veﬂ?%ﬁ %‘%rface

was subj ect ecbéaéxzaoaka@ tHE8€8or ﬁeP' g6ne U' 5@::.3“%”1&{ PA’ﬁﬁ&é’at ed,

and the entire overcoat |ayer ma subjecte

sol ution §an pigsghMosi Ge PRSmpPat 8¢ ther %Qaseme handlt iduls gbt ai ned

was  baked at 20 450[err]C for 30 m nutes. he col or change was eval uat ed

by counting grenarkabByei redeeedkas conpadred Wiehoetet d¥nviiEi s ace under
irradiation with ultraviolet rays. The results thereby obtained are al so

shown i n Tabmethodihe Pumtiter pfasolsr evhdege afsok € romraHentdatglass agsed 25
with the reclai ned phosphor as conpared with the non- treated phosphor,
t hus shomnngnﬂﬁieQﬂ&ncexﬂﬁutnﬂ phosphor dpefabde 2ubsarbicmiwas contain a

copper i on removed to such an extent that the whlteness was
10 substantlally the same as that of a new product.

Further, with respect to the reclaimed phosphor and
the nonetreated phosphor; color change level check was
conducted. Firstly, the'reclaimed;red-emittihg phosphor
was coated in the form of a predefermined PVA type slurry

15 and the entire coated surface was subjected to exposure.
Then, a blue-emitting phosphor was overcoated, and the
entire overcoat layer was subjected to exposure.
Further, a filming solution (an'acrYI emulsion) was
coated thereon. The'panel thus obtained was baked at _

20 450°C"§or'30 minutes. 'The'coior.change was evaluated by \J/
counting green emission specks formed on the-overcoat

 blue surface under.irradiation with ultraViolet'rays.
The results thereby obtained are also shown in Table 2.
' The number of color change specks remarkably'decreased

25" with the reclaimed phosphor'asroompared with the non-

treated phosphor, thus show1ng that' the reclalmed

' 'phosphor does not substantlally contain a. copper ion

osure u er,;a filmng

E



- 10 - source which causes the col or change. According to the present

i nventi,on, by adopting the above construction, it is possible to
substantially renove the copper conponent as a contam nation source 5 from
t he 'phasphor recovered fromthe devel opi Rgl®t ep and the coating step, and

t he col or change can be avoi ded w th respect to the recl ai med phosphor.

Table 1 Sanpl e gource whi he color Ref |l ec- No.

cont efai= tance ?p r’rf Tc er (Sb trea rrent (al r eady '
1.8 84 treat e@cb:\b:‘aqmger&d €3], %ﬁm ui’-ventf&l (s aabpl:hag) the
1.8 83 3 EDTA sol ution (0.2 [err]
solution (0.1% above constkuktion, it is podsible S@d» L&ml@@téﬁti&aly

1.6 85 6  EDTA solution (0.2% + .1 88 [err]
~solution (0.1% rémoveEERe sappierowoifpcifént: as a contﬂnmatlon S6ufeer|]
sol ution (0 2% 8 EDTA solution (0.2% + 0.1 or 95

5 - from the phosphor recovered from the developlng step and
the coat:.ng step, and the color change can be avoided

with respect to the reclaimed phosphor.



- 11 - : .
NH OH solution (0.1% + | ess [err] solution (0.2% 9 Treated by

t he ,sane 0.8 90 reagent as used for Sanple No. 8, at a
treating tenperature of 20C Note: Sanples No. 8 and 9 are the Exanple of the .
present invention. -12- Table 2 Sanple Cu ' Nurrber Ref | ec- '
No: cont ent -of tane (ppm col or .change powder (% at specks

- 500 nm1 0.1 : 0 ' o, 0or.less 2 1.8 6

84 Note: Sanple No. 1.is the Exanplér 1¢hd pr esent i nvention. 10 - EXANPLE

2 The sanme treatnent as in Example 1 was conducted. except that the -

chel ati ng adent 5§gA was changgd tg inknodiacetic cid (10 nd 513 m of
t he aqueous %éﬂ?p njper oxi de - bratheh (30%r eagdi vi8s. ¢ Tol2 15 ¢
of sodium pgriddate [jerr] reagent. The results qegnten ance
a o | (ppm) of
C ' - _ powder
1 |No treatment (already - 1.8 84
. Jtreated by conventional = : _
method) = '
2 HC1 (6N solution) | 1.8 83
3 EDTA solution (0.2%) 1.6 : 85
4 NH,OH solution (0.1%) 1.5 84
5 |H,0, solution (0.2%) 1.6 | 85 . W
6 EDTA solution'(O.Z%) + i.l _ 88
NH40H_solutiop (0.1%)
7  |EDTA solution (0.2%) + 0.9 90
H,0, solution (0.2%) -
8 |EDTA solution (0.2%) + 0.1 or 95
NH,OH solution (0.1l%) + less
5262 solution (0.2%) '
9 |Treated by the same 0.8 90
reagent as used for Sample
|No. 8, at a treating
temperature of 20°C

Note:. Samples No. 8 and 9 are the Example of the present S')
invention.



uéhomn in Table 3. Table 3 Ref |ec- Sample Cu Nunber tance No.

cont ent of (ppm col or of 20 _
change ' powder specks (% at 500 nm 3 0.1 0 94 or
| ess 4. 1.8 6 84 25— 12 = Note: Sanple No. 3 is the
Exanpl e of the present invention. CLAPNB1E 2 A nethod for treating a
phosphor, which conprises treatlng a phosphor mnth an aqueous reagent
sol utlgn conprising a ch ' 5 al kal i
agent, the tenperature ¢f the a eous reageht sol uti preb2eeds ffui ntai ned
at a level of at |east 4¢8ample [CM npthod f0'N¥$ %fin tanpbospljor, which
conprises treating a r ¥ever ed r s opbsi ning |a
cont ami nant conprising cpper or PR er_cow {poadet0 qqueous
"reagent solution as defiffjed in clpim1. 3. . % {8) ateatfi ng a

phosphor according to claim1 or £, wherein th EQOagant Is at |east
one nenber selected = fiom Lhe group Pnnclcf ng

1 - 0.1 95

or less
2 1.8 6 84

Note: Sample No. 1 is the Example of the present
invention.

10 EXAMPLE 2
o/ | The same treatment as in Example l was conducted-
except that the chelatlng agent EDTA was changed. to
iminodiacetic acid (IDA), and 5.3 ml of the aqueous
hydrogen peroxide_solution (30% reagent) was changed to 2
15 g of sodium periodate (NaIQ4) reagent. .The results are

‘shownin Table 3.

"invention.

Table 3
Sample |[Cu’ . |Number i:ﬁi:c-
No. content of of
' o " | (ppm) color
\/ 20 _ ' change ?g?dzg
: - : specks 500 nm
-3 0.1 : 0 94
or less -
4 1.8 . 6 - 84
25 . Note: Sample No. 3 is the Example of the present



et hyl enedi am netetracetic - acid, imnodiacetT

nitrilotriacetic acid. 4. A nmethod for treatj ccording to
any of claims 1 to 3, wherein the oxidizi#g agH"I“l m %L!ﬁne menber - ¢
sel ected fromthe group consisting of hydrogen perox IdEn ali metal ~
perchlorate and an al kali nmetal 20 periodate. 5. A method. for treating a

phosphor ac@uddMg8) to any of clains 1 to 4, wherein the al kali agent is. at

Least one mynber sl gekadd oS! t&%eggﬂgg, T BLBERRSEO! ARE0US AR

sodi um hydr 6Xi de, assi um hydr oxi
met hod for ttrr@aﬁlr@ a phEhesRhar c fidimg ary  agpesusc| aneﬁgentt os®lukiignei n

the treat neraion{p%fm@caecéma{eﬂqleagahal NGrl NxiTRERG! Weerl sﬂ& agueous

reagent solution at a | evel qof at ast err] hod f or
treating & pHdSdHor agend o ke | Fempgnature 0f aﬁ‘?‘ieal P‘ﬂu&@uﬁer é‘ler'ﬂg@!l"&re

described. solution being maintained at a level of at least 40°cC.
2. A method for ‘treating a phosphor, which comprises
treating a recovered phosphor slurry containing a
contamlnant comprising copper or a copper compound, with an
10 agqueous reagent solution as deflned in claim 1.
3. A method for treatlng.a,phosphor according to claim
1 or 2, wherein the chelating ageht is at least one member
selected from  the group consisting of
ethylenedlamlnetetracetlc_ ac1d : iminoﬁiacetic acid_ ahd ,\;)'
15 nitrilotriacetic acid.
‘4. A method for treating a phosphor according'to any of
claims 1 to 3, wherein the oxidizing agent is at least one

member selected from the group consisting of hydrogen
peroxide, an alkali metal perchlorate and an alka11 metal
20 periodate. S _ |
5. A method for treating a phosphor according to any of
claims 1 to 4, wherein the alkali agent is at least one
member selected from the group consisting of agqueous
‘ammonia, sodium hydroxide, potassiﬁm hydroxide and lithium
25 hydroxlde. | '
6. A method for treatlng a phosphor accordlng to any of _
clalms 1 to S, whereln the treatment is conducted while
malntalnlng the temperature of the aqueous reagent solutlon |
at a level of at least 50°C.
30 7. A method for treating a. phosphor as clalmed in clalm
1, substantially as herelnbefore described.




