FLUORESCENT PI GVENT CONCENTRATES Technical Field Thi s
invention relates to fluorescent pignment 5 concentrates for use in a
vari ety of polymers. The concentrates incorporate a | ow nol ecul ar

wei ght et hyl ene- carbon nonoxi de copol ynmer whi ch provides I mpr oved
resi stance to pl ate-out. 10 Background of the Invention

Fl uot escent pignents or daylight fluorescent pi gnments have been
produced commercially since the late 1940's for use in paints,
prigting inks, and plastics. US patent; Literature from 1938 forward
descri bes the 15 preparation and use of various fluorescent pignents.
Patton, in his Pignent Handbook, (Volunme 1, pp 891-903) descri bes the
chen1stry, t he production, FIZORESDERTI PEGMENT CONMEENERATESISes, and some of
the limtations of fluorescent pignents. An early advancenent in the
use 20 of fluorescent colorants for plastics is described in uU. S
Patent 2,119, 18%echwixah Riledder taught the use of a resinous

mol ecule as a carri efmgy Sﬂwllsnnfgig&;% fluorddiieprfientes. Later,

Switzer, Kazenas, ers I zed extrenely friable organic
gl ass-1i ke %onpdiﬁmewatesa§°€aPFPei§ povarigby RESRRIRES. THRe

gl iass li ke | cw&xﬁuﬂw&es ﬂ@ic@@@drﬂﬁdlélEdeﬂbDé@mmﬁd&Imt ns, urea-

mel am nes, gl ycer t hal at.es, pal ters ani de v'nyI resins,
and silica gels. dthy ene_ca£§3989g58¥éﬁ? §°53g %5 WAH BEQviAes o1 escent
30 col orant cobpprover) yeaisteanes 66 alabefnuus precondensate
colored with a fluorescent dye. The precondensate consists of 0.5 to

2 nol ecul es of a
10 Background of the Invention

Fluorescent pigments or daylight fluorescent
pigments have been produced commercially.since the late
1940’s for use in paints, printing inks, and plastics.
US patent literature from 1938 forward describes the

15 preparation and use of various fluorescent pigments.
Patton, in his Pigment Handbook, (Volume 1, pp 891-903)
describes the chemistry, the production, the properties,
the major uses, and some of the limitations of
fluorescent pigments. An early advancement in the use

20 of fluorescent colorants for plastics is described in
U.S. Patent 2,119,189 in which Widmer taught the use of
a resinous molecule as a carrier or suitable medium for
fluorescent dyes. Later, Switzer, Kazenas, and others
utilized extremely friable organic glass—like compounds

25 as carriers for fluorescent dyes. These glass—1like
compounds included modified sulphonamide resins, urea—
melamines, glyceryl phthalates, polyesters, polyamides,
vinyl resins, and silica gels.

N U.S. Patent 3,922,232 describes a fluorescent

30 colorant comprising particles of a resinous
precondensate.colored with a fluorescent dye. The
precondensate consists of 0.5 to 2 molecules of a
carboxylic acid, ester, or anhydride and one mole of a
polyhydroxy compound. It is mentioned that additives,

35 such as polyethylene wax and ethylene—acrylic acid



canoxyIic acid, ester, or anhydride and one nole of a pol yhydr oxy

conpound. It is nentioned that additives, 35 such as pol yet hyl ene wax
and et hyl ene-acrylic acid - 2-
copdl ymers, can be added to the precondensate or to the final

colorant. The final colorant is useful for col oring pol yethyl ene.

U S Patent 4,911,830 teaches the preparation of 5 fl uorescent pignment
concentrates by mi xing about 5 to 40 vt % fl uorescent pignent, 5 to 20
Wt % i norganic fillers, 2 to 10@6S|I|ca gel or precipitated silica, 1
to loqbdlspersant conprising at |east 2 of (a) oxidized pol yet hyl ene
wax, (b) unOX|d|zed pol yet hyl ene wax, (c) et hyl ene-acrylic acid

copgl ymers, and élg;ngggeneaP be JEI&Y oa'é el(:@nﬁ%ﬁg@e apdebhene

remai nder an etff mer o sta er ecular wei ght
up to 50% ﬁynaéu gntlor@ett ai Fhe y@brsabfcqllqmws G@nﬂlsﬁiglﬁ%ﬁpé'

especi al |y thosggdgefinly ﬁglﬁggﬂﬁiggetenperatures were 15 not effective
using this conposition, resultin excessive pla

Al t hough several advEnSenBAFETH ge9%%e§99mﬁﬁ?qq?%lﬁge prep?F?%é°8f°Fhe art
for the use of ffluerescent pigment scénvcentratesd ty plixdhigcabomtss tommer ci a

compat i b 11ty 10 ued, 18PEEOLAE GRafahY. &'d Q07REC o) b ggRILee

conpatibility r§9dﬂ?§shn2n§ﬁy19%a§blb@n rbremrefipifgted sidiea, 1

conmpoundi ng of the 1@%“@@@5&9§§ﬁt%zgﬂiéﬂﬁgte{”ﬁ3 least XbUgagnoxidipehdi ng
of fluorescent %oanented

The gg,a | ed ex Ianatlon of
fluorescents an@°fgthylene yax; o(b) wnidired o F§#ﬁ' §50pe of this
di scussi orL0 Howgweedr etaglexeehtepl icdescid ptopoilyimergi vamd (d) bdyaPahton in

hi's Pi gment Fﬁnqgggﬁ,squgngfl(app°§9aefﬂégd the remainder an ethylene
polymer of substantially higher molecular weight up to
50% by weight. Certain types of fluorescent pigments,
especially those useful at elevated temperatures, were

15 not effective using this composition, resulting in
excessive plate—out.

Although several advancements have been made in the
state of the art for the use of fluorescent pigmgnts to
color plastics, most commercial fluorescent pigmént

20 concentrates continue to have only limited compatibility
with a wide range of plastics. This limited
compatibility results in many plate—out problems during
the compounding of the concentrates and during the
extrusion and molding of fluorescent pigmented products.

25 The detailed explanation of fluorescents and the
chemistry involved is outside the scope of this
discussion. However, an excellent description is given
by Patton in his Pigment Handbook, Volume 1, pp 891—-903.
Many daylight fluorescent dyes arz based on sromatic

30 structures such as the xanthenes, rhodamines,
aminonaphthalimides, perinones, and thioindigos.

Fluorescent dyes usually must be in dilute solution
in order to fluoresce. Excessive concentration levels
sometimes results in a guenching of the flucrescence due

35 to molecular collisions, reabsorption of emitted light,



Nhhy dayl i ght fluorescent dyes are based on aromatic 30 structures such

as the xant henes, rhodam nes, am nonapht hal i m des, perinones, and
t hi oi ndi gos. Fl uorescent dyes usually rmust be in dilute solution
in order to fluoresce. Excessive concentration |evels sonet i nes

results in a quenching of the fluorescence due 35 to nol ecul ar
coldisions, reabsorption of emtted |ight,

- 3- and other interactions. If the dyes are stabilized within a
rigid glass-like resin, the undesirable _ , _deactivation is greatly
reduced. Certain resin matrices are preferred for this imobilization

of the dye 5 nol ecul es since these resins not only contribute nore

i ntense fluoresggACELthOHt it ShdHBHLe arredRy dfy@(éeaeadstamhimrnal
resi stance. An exangle of ,.this glass-l|ike resi U&}IS one forned

by cocondensi ng“& th Pu%n%l%{ﬂfﬁﬁﬁ§s‘llkez£ﬁ§$9'f5pﬁaPﬂgﬁ§ﬂEa hin a
triazi ne such adesetivatiowris Gredidy agdaead.ne Certain resin Thetribseenf

[} voresoent bl OED! SrbfeftaF 465 AL snnorladn-Rla o dfuchgp beoause of

pl at e- out probl ens ment” conp uri ng subsequent
extruding &nd nEPéI?ﬂ'gl%eﬁim¢%ri‘§leﬁﬂ arte(,m@@t no§ Y1sontuh§@'§¢rwe:

separation of tmﬁtahgaeﬁiuéfégaér{& basg also rﬁx@s;tlu@ @B@até’é ﬂ@@@séﬁd on on

screws and ot he rocessing ef ui pnen hase aratjon
Cosul ts T EniERal e&%?ﬁﬁan%om&&?. melE o this laeecLike Teiis

pi gnent binder medlume1$lamé|ﬁnﬁmndxbyudcmunﬁen&dmgharthueneIsuifémg factor
in the growth °£m§é8°£§§ﬁ§meﬁ§]°r»ﬁ]@h%n a trltgir}l la%h:g:ﬁsagsmébgmfgé %fve' y

poor heat resistance o ass- i ers tor these pignents.
Most 10combrBZagRyNANHIE abl e fluorescent pi gnents can wi t hst and

tenperatures up to 4PREensd Fof 2AB[Hdddant! YigHtntsdin plastics has

been slow to develop because of plate—out problems
during pigment compounding and during subsequent
extruding and molding operations. Plate—out is the

15 undesirable separation of the pigment from the base
plastic and its deposition on screws and other metal
processing equipment. This phase separation results
from the extreme incompatibility of the fluorescent
pigment binder and the plastic to be colored. Another

20 limiting factor in the growth of fluorescent colorants
in plastics is the relatively poor heat resistance of
the glass—like binders for these pigments. Most
commercially available fluorescent pigments can
withstand temperatures up to 425°F (218°C) for only a

25 very short time. High shear processing conditions which
exist in many plastic compounding operations also
adversely affect the color stability of many fluorescent
pigments.

30 Description of the Invention

According to the present invention, there are
provided low plate—out fluorescent pigment concentrates
comprising:

(a) a pigment comprising a polymer selected

35 from the group consisting of polyesters,



25 very short tinme. H gh shear processing conditions which exi st

I n many plastic conpoundi ng operations al so adversely affect the .
cotor stability of many fluorescent pi gnent s. %@k
t he I nvention According to the present inven

provi ded | ow pl ate-out fluorescent pignent concentrates
(a): a pignent conprising a polynmer selected 35
consi sting of polyesters,

mel am ne-f or mal dehyde resins and triazine-fornal dehyde
resins and a fl uorescent dy®,~and (b) a copol yner
of ethylene and carbon 5 nonoxi de havi ng a nol ecul ar wei ght

of ,1,000 to 100, 000, the . C | yner_.caont ai,ni ng car bon
Toroxi de mshaning T e LBRe Sreahgosfl by

wei ght and the sai d copoltmnisyzike—formaldehydebaiesgngr eséna in sufficient

anount to giﬂegssc?er;@%y@'gg?,@t. The fluorescent

pi gnent can be present in an anpunt of 5to 50w % and preferably 20
b

to 40 wt % baséR) upprFeRplmanecivstilese R €8TPORoncentrate. They

nust al so ke sufficientl yndretide havEimplee molesnilaat wetighef two or nore
[ Uoreseert o PATT SoE MBS il 5o, aeutr GPSTORECERR, P TN e
20 definition is under stepelymememnbaind ngneardotgegonoxide
residue in the amount of about 5-30%
by weight and the said copolymer
10 being present in sufficient amount
to disperse the pigment.

The fluorescent pigment can be present in an amount
of about 5 to about 50 wt %, and preferably about 20 to
ahout 40 wt %, based upon the total weight of the

15 concentrate. They must also be sufficiently heat
stable. Combinations of two or more fluorescent
pigments can be used.

Fluorescent pigments are also referred to as
daylight fluorescent colors. The term pigment b§

20 definition is understood to mean pure unextended
inorganic or organic colorants which, unlike dyes, are
insoluble in solvents of all kinds. Daylight
fluorescent colors with few exceptions are really not
true pigments but are instead solid solutions of

25 fluorescent dyes in transparent synthetic resins which
are finely ground to a particle size in the range of 2
to 5 microns. These pigments could alternatively be
described as transparent plastic materials, colored with
fluorescent dyes. They contain fluorescent dyes of the

30 type, for example, 4-—amino—naphthalimide (yellow) or
rhodanine (red-blue-red) singly or blended together.
There are no genuine blue or green fluorescent dyes; for
these, phthalocyanine pigments combined with optical
brighterars cr with yellow fluorescent dyes area

35 employed, yielding shades which, though clearly more



.inorgani c or organic colorants which, unlike dyes, are I nsoluble in

sol vents of all kinds. Daylight fluorescent colors with few
exteptions are really not true pignents but are instead solid

sol utions of 25 fluorescent dyes in transparent synthetic resins which
are finely ground to a particle size in the range of 2 to 5 mcrons.
These pignents could alternatively be descri bed as transparent
plastic materials, colored with fluorescent dyes. They contain
fluprescent dyes of the 30 type, for exagmle, 4-am no-naphthalim de
(yel l ow) or rhodam ne (red-blue red) singly or blended together.
There are no genui ne blue or green fluorescent dyes; for t hese,

phthal ocyani ne p}gUeNd St GHEN R9bHaM htaRheaalyith norkbilopienéeniss oraov t h

vel | ow f1 uor escent dyes, & & efin TR QSdhols By 9890212008 4t leriouOM

brilliant than phgsentdtai ned with normal pignments, do not however .
attain the |um nosity,of¢ r LOOERESto b The
fl uorescent pignents'%aﬂ {ggggﬁéynﬁgpgé%%gks Ffﬁo?éscent zesein mol ecul ar

solution i A theftapFessent dygqsedimmolecular sofugipnednothe| GR¥E¥ent dyes
useful in prepagesén. the fluorescent pignents are the fluorescent

bri ght eners coptai nj ng sul fo groups, i,n particular_stilbene 10

f1 uorescent brighten ’f%rf‘pqees%eoéj dqf%‘ﬁ?%teﬁ(??é‘tofw?%eu??%&&ofn Prepging

bi s-tri azi nyl anthesfltdesrsmrirduldigmentaciatde, theefbusrescentshyightemphenyl s,
the bis-styrylb ; | S=tri : Il benedisyl fonic acids.
The fIuorescentggﬁ@gf%%@%ﬁ?gﬁg} rgg'téi%%n ggﬁ#?ﬁ%?ﬁ agggggﬁoups can be in
15  the £8rm of lepEeFCoRt AT iBItenerEer e8R2RPRELY| FRREENPE the BT um
magnesi um or soghdnbS&-t5ia A RN RPN bendiisulfonic acids, the bis—

styrylbiphenyls, the bis—styrylbenzenes and the
bis—triazolylstilbenedisulfonic acids. The fluorescent
brighteners containing sulfonic acid groups can be in

15 the form of their metal salts, for example, lithium,
potassium, magnesium or sodium salts, and also ammonium,
amine or alkanolamine salts. Fluorescent brightener
compounds which have been partially acidified or
fluorescent brighteners in the form of the free acid can

20 be used. Any of the fluorescent brighteners containing
sulfo groups of U.S. Patent No. 4,466,900 can be used,
which is incorporated herein by reference.

Other examples of fluorescent dyes which can be

used to prepare the fluorescent pigments are the

25 fluorescent naphthalimide dyes for example, Morton
Fluorescent Yellow G (Color Index 75), Fluorol 7Ga
(Color Index—Fluorescent brightening agent 75),
Calcofluor Yellow (Color Index—Fluorescent brightening

: agent No. ¢) and Rzosol Brilliant Yellow 6 GF {Color

30 Index—Solvent Yellow 44), and the fluorescent cuocmarin
dyes, for example, Calcofluor White RW (Color Index—
Fluorescent brightening agent 68) and Blancophor
White AW (Color Index—Fluorescent brightening agent 68).
Other useful 7luorescent dyes include Rhodanine ﬁ,

35 Rhodanine 6 GDi, Auramine, Eosine G, Calcofluor



am ne or al kanol am ne salts. Fluorescent brightener conmpounds whi ch
have been partially acidified or fluorescent brighteners in the form
of- the free acid can 20 be used. Any of the fluorescent brighteners
cont ai ni ng sulfo groups of U S. Patent No. 4,466,900 can be used,
which is incorporated herein by reference. O her exanpl es of

fl uorescent dyes which can be used to prepare the fluorescent

pi gnents are the 25 fl uorescent naphthalinm de dyes for exanple, Mrton
"Fl uorescent Yellow G (Color Index 75), FlLugrol 7GA ( Col or

| ndex- Fl uor escent brightening agent 75), Cal cof I uor Yell ow (Col or

| ndex- Fl uorescent bri ghtening agent No. 4) and Azosol Brilliant
Yellow 6 GF (ColRita0sT, ﬁéﬁkgmﬁag wmn&eYamlombﬁﬁhmlaedWhheean®rescent

cuomarin Bﬁgé?ﬁlf or exa l|nlé0r Aﬁ\ﬁhtﬁ Bﬂlé\%l or | ndex-

Fl uorescent bri and ite_ AW (Col or
| ndex- FIuoresceBhthalgﬁY&mnmg)zﬁﬁﬂﬂmlﬁﬂ 7G, OdGFHEP fBef Bhodambiestent

dyes include Rhgdapipne,B 535 pridftodanige 8ciDNet nathe REGGANENE
Cal cof | uor Wi te ST,

Pont ani ne Whi t eRiwdapgne 5§ ndhRfaminer 4G, Fanaéhg&gﬁ1ﬁe Egnal
Pht hal ocyani ne, yvaAbkati DBl Fkexts Yelloerhmdammmeqéﬁ,YEhddunDneFF@br@hodanine

S, Rhodam.ne 5 d
Rhodam ne FG %583%1%\%%:4%“\’%%]1 O’zgﬁk%w -5(?%—1 al‘El%&'ti%blggfE ﬁﬂbpng?e Fl exo
Yel | ow 110, Lunpgen Yee| Bingresiamny @igments GagekecBr8PaFedoVSFR YERE ow and

Ther nopl ast F- ngaggf dyelng assishihtd. uorescent pi gnments can be prepared
with the aid of ¥e|n assi st ants. L rast L9 nor mal
£h SAg

pi gment's, Xhe fast nel® fontrast q?gﬂﬂrqﬁl1ﬂﬁﬁ5%9§€én RERT'S Fs-Onl y
noderate. This il3ght of fluesedderdf pivmepas is ghntlyf astiersseof This is

f1uorescent a rgghf£ag£stﬁ£K966§”EfﬂﬂE fég{ﬂé%g’%%rth%SEE§OEQ§E§ﬁ£VeS
colorants they contain; the carrier resins themselves
being very stable to light. The addition of UV
15 stabilizers, e.g., benzophenone and benzotriazole
classes, gives marked improvements. Such products are
frequently already present in the fluorescent pigments.
Many of the commercially available fluorescent
pigments recommended for plastics are heat—stablé only
20 up to moderate temperatures because of the limited
thermal stability of the carrier resins. These
temperatures for short dwell times range between 180°
and 230°C according to the type of carrier resin and its
degree of 60 cross—linking. Processing temperatures in
25 such range suffice for the final plastic products where
they are molded at a temperature of up to 425°F (218°C),
and preferably 400°F (205°C) or less.
The fluorescent pigments must not be subjected to
too hich of shezr in the dryblending operation as it may
30 adversely effect the color characteristics of the
fluorescent pigments.
Ethylene—cexrbon monoxide copolymers useful in the
practice of the present invention are well known in the
art. Such cermcolvmers are typically prepared by the

35 peroxide or germe—ray irradiation initiated
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being very stable to light. The addition of UV 15 stabilizers, e.g.,
benzophenone and benzotri azol e cl asses, gives marked inprovenents.
Suth products are frequently already present in the fluorescent

pi gnents. Many of the commercially avail able fluorescent

pi gnents recommended for plastics are heat-stable only 20 up to noderate
t enper at ures because of the limted thermal stability of the carrier
resins. These . tenperatures for short dwell tines range between

180 err] and 230[err] C according to fhe type of carrier resin and its
degree of 60 cross-linking. Processing tenperatures in 25 such range
suffice for the final plastic products where they are nolded at a

tenperature of WBpboyfies] £4€16n c2f18&t@fyrﬂe91e with cAR8oRr abababhy. 400[err]F
(205[err]C) or |ess fl uor escent UUStF£Ot be

subj ected to Num?BB“ﬁl%%bb}c§ﬁﬁﬁﬂs q?thépEF?EFQnggﬁﬁl&bQFa Bn as it may
30 adversely e?ﬁthés1heoﬁoétmyhﬁaﬁamnﬂmmsmbmsxaﬁethepolymeréluoﬁeecent

pi gnents. for exg%g eng- §ar;xybdngg%§|gescoaohﬁge5g9useful in the
practice of the present 1 nlentTon ‘are ‘well art. Such
copol ynmer s 5are ny§|- cal #4941 pP@Pared b2 4%, 351 ﬁeﬁox?dégéwzéam ray
irradiation initigted 495,285, U.s. 2,495,286, U.S. 2,526,637, -7-

copol ynmeri zati on of et hyl ene_wi t h_ car’bon nonoxide. Nuner ous

publ i cati ons have®S apﬁeﬁgédzﬁ%té?1§ndhﬁﬁg 033, yyﬁthésﬁgs gggthylene-carbon

nonoxi de copol yoess. 25e29,501, 8. exarze,e25). 8.2, 296396354). S. 2, 436, 269,

0 s ool dak 008, Y Seaiedfdd . 8 5, 880 hen of Wyen2idss 255

U S 2, 495 286 "8 33, U S
2,595, 400, 10 h@rsbyzllsggrmaatw )4 zeef@@e@% h@rsmzreéatzsz to they s

2,682,525 and UpSro2i882i R2diatéi polyBledliizAd ilod Wi ethylene and carbon
monoxide. See also U.S. 3,083,184, U.S.. 3,530,109,
U.s. 3,689,460, U.S. 3,694,412, U.S. 3,835,123,
U.Ss. 3,948,873, U.S. 3,984,388, U.S. 4,024,325,

15 U.S. 4,024,326 and U.S. 4,143,096, each of which is
hereby incorporated by reference herein, relating to
more recently developed methods for the preparation of
ethylene—carbon monoxide copolymers.

The carbon monoxide content of ethylene—carﬁon

20 monoxide copolymers contemplated for use in the practice
of the present invention can vary widely. Typically,
the carbon monoxide content, based on the weight of the
ethylene—carbon monoxide copolymer component of the
invention composition, will fall within the range of

25 about 5 up to 50 wt %. Preferred ethylene—carbon
monoxide copolymers contain in the range of about 5 up
to 35 wt % carbon monoxide.

Low molecular weight ethylene—-carbon monoxide
copolymers contenplated for use in the practice of the

30 present invention typically have melt viscosities in the
range of about 50 up to about 20,000 centipoise at
150°C. Higher molecular weight ethylene—carbon monoxide
copolymers contemplated for use in this invention are
materials having & melt indcr in the range of about 0.2

35 up to 100 g-10 min at 190°C. The most preferred
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pefoxide initiated polynerization of ethylene and carbon nonoxi de. See

also U. S 3,083,184, U S. 3,530,109, U S. 3,689,460, U S. 3,694,412,

U S 3,835,123, U S. 3,948,873, U S. 3,984,388, U S. 4,024,325, 15
U.S. 4,024,326 and U.S. 4,143, 096, relating to nore recently
developed nethods for the preparation of et hyl ene- car bon nonoxi de
copol yners. The carbon nonoxi de content of ethyl ene-carbon 20
nonoxi de copol ymers contenplated for use in the practice of the
present invention can vary wdely. Typicalky, t he carbon nonoxi de
content, based on the weight of the et hyl ene- car bon nonoxi de copol yner
conponent of the i nvention conposition, will fall wthin the range of

25 . about 5 upohectlawt wkGght ef &F ekl edthy R GAYHO™ monoxi@@oXxi de
copolynmers contain in the range of % car bon

i bout .5 u tQ.35.wt
monox! de. CobolVmgY, FBRECHRAT JERTHIS &oh i EARIEH HFonoxi de
copol yners cont epplldcettibor coptenmldted pf@acttilee finitshed3a@rtiglesent
invention typically e i i h?ﬁ j I f 50 up to
20, 000 centi poi se atk'ﬁ,lg pgg%éﬁ%e??f?éé g %ﬂbtﬁﬁéa%ﬁwéplﬁgggﬁFg
et hyl ene- c& bonfAvRERSEENt Pigmenpotomesrtrait dycdV@Ffor use in this
i nvention are may er gad Sphand Ny ac el gidudex dri@ t he range of about 0.2
35 up to 100 g 10 min at 190[err]C __The st preferr.e
- 8- nol ecul ar wei ghP ¥8$efﬁi'e?ﬁ %ﬁégiﬁﬂqéﬁ?Qﬂﬂﬁg i de copol yner
conponent depends on the patéensityrmixing appididaitane ot evoid at ed for the

finished article. : JDEy €S So{ Qe AR the I ow plate-out 5
. b Of G elis .

fl uorescent pignent conceﬁ?r te %H%o vegg _e * I% dry bl ending the

pi gment ard surfaces to such high shear so as to

materially effect the color
characteristics of the pigment
particles; and
(II) melt mixing the dry blended mixture
15 at a temperature of 425°F (218°C) or
lower and optionally forming the
melt—mixed material into a form
useful for fabrication. Preferably
the forming of the melt—mixed
20 material involves the steps of:
(a) forming the melt—mixed
materials into strands;
(b) cooling the strands; and
(c) pelletizing the strands.
25 The temperature during extrusion should not exceed
425°F (218°C).
In formulating the concentrate the ingredients are
preferably in powder form and are in dry form.
The fluorescent pigment concentrates ars dispersed
30 -in polymers in order to form molded articles containing
fluorescent pigments. Any conventional dispersion or
incorporation means, such as, a mixer, can be used.
The dispersions of polymer and fluorescent pigment
concentrate are molded, using any conventional molder,

35 into molded articles.



pol yol efin, preferably using high intensity m xing
condi ti ons, but not subj ecting the pignment particle 10
surfaces to such high shear so as to materially effect the
col or characteristics of the pignment

particles; and (I'1) nmelt mxing the dry bl ended m xture 15

at a tenperature of 425[err]F (218[err]C or | ower and
optionally formng the melt-m xed material into a form
useful for fabrication. Preferably -9 - the formng of the
mel t-m xed 20 material involves the steps of:

(a) formng the nelt-m xed materials into strands;
(b). cooling the strdirterany, sufficient CODC?BFrabﬁl%h@ulﬂngkRS%ﬂrﬁnmm

25 The §eopaiatdl rcf‘oﬂBEﬂﬁ}Qat@étnr B ?BoﬁhQHth Nt 16*x€68sbout
425[err] F (218[erw4(2 ormul ati ng the concentrate the

i ngredi ents are? p@é’ﬁﬁdalﬂ'}/ t|hr? ﬁt’i\fﬁér WFbgﬁFaﬂﬁ the Tt piagtic

The fl uorescentppodueEtlt ediiniraicentapdgieapeiaeth80finah prdymiEs in
order to fgrn1qglgﬁﬁkéutlcles cont ai ni ng fluorescent pigments. Any
conventional diSpersion or i ncorporation neans, such as, a m xer, can
be used. ﬂhﬁaqnmqnﬁkﬂu9m§ @Bepotynﬁpranﬁh¢Iﬁbmebcmwﬁywﬁgnent

co?celntrate ar epPRhEtach b b @hedkhanabadPt #06s , 38uch 44! tmewdt ded
arti cl es

General |y, suf fRRYEK Hahtettahid 18888 d FemgsBatepial Whl‘ﬁl?o‘-i‘/??iéa%
concentration ofubrimartuiap diyereedljoetffect thd platetbased on the total

wei ght of ;phe final AlaS{de .

Example
Basic Formulation:
15
Polyethylene Resin 0—46%
Fluorescent Pigment 35%
Filler (equal to or less 10%
than two microns average
20 particle size)
Tio, 2%
Silecron G—100 2%
Wax Dispersant 5-51%
25 Note: Inorganic material like barium sulfate or various
clays.
Mixing Procedure:
30 1. ¥eigh—out ingredients into high—intensity mixer

2. Mix on medium speed for 1 minute

Discharge material

———
—_—
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prbduct) of fluorescent pignment in the final plastic 5 product .

The conpositions used to formthe final polyner products can contain
t he usual additives, such as, heat and or light stabilizers. Sone
mat eri al which act as | ubricants nay adversely effect the plate-out
10 characteristics. Exanpl e s
Basi ¢ Fornul ati on: 15 Pol yet hyl ene Resin 0-46%
Fl uorescent Pi gnent 35% Filler (equal to or |ess 10%
than two m crons average 20 particle size) Tierr]
2% Silcron G 100 A Wax Di spersant
5-51% 25 Not e: Inorganic material |ike bariumsulfate or various
cl ays. ﬁ% q;edure 30 1. Wi gh-out ingredients into
hi gh-intensity rogedurgl, on pedi um speed for 1 nminute 3.
Di scharge materi al

1. Set temperatures no higher than 425°F (218°C)

2. Extrude into strands

5 3. Run strands through water bath to cool
4. Run cooled strands through a pelletizer

Plate—Out Test:

10 1. Place 5.0 g of concentrate onto polished press
plates
2. Put plates into press set at no more than 375°F
3. Apply enough pressure to get a press—out of about
20 mils
15 4. Remove plates and cool in water bath
5. Remove pressed material and visually evaluate
residue deposited onto plate
6. Rating system:
1 — Excellent (no plate—out)

20 2 — Good (very little plate-out)
3 — Moderate plate—out
4 — Bad plate—out
5 — Very bad plate-out
25 The concentrates rating as OK in this work are
rated no higher than a two. A rating of 3 is marginal,
and ratings of 4 and 5 are considered to be
unacceptable. All others are considered to have too
) much plate-out.
30

Example 1
Four hundred grams of a low molecular weight

polyethylene wax (2,000 molecular weight, 0.920 density)
was melted and held in a ¢l+. . beaker at 250°F (121°C).

TthquhmBum
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- 10 - Ext rusi on Procedure: 1. Set tenperatures no higher

than 425[err]F (218[err] C 2. Extrude into strands 5 3. Run
strands through water bath to cool 4, Run cool ed strands through a
pel*l eti zer Pl at e-Qut Test: 10 1. Place 5.0 g of concentrate
onto polished press pl at es 2. Put plates into press set
at _no nore than 375F 3. Apply enough pressure to get a press-out of
about 20 mls 15 4, Renove plates and cool in water bath

5. Renove pressed material and visual Lyjgval uate resi due
deposited onto plate 6. Rating system 1 - Excellent (no
pl at e-out) 20 2 - Good (very little plate-out) 3 -

Moderate plate-out one hundredt graied ofl Zlecrescent green pigmenery bad
pl at e- out trate hi K 858
rated no hlgher(??E&FQf-%hf é&éﬁ} Was %dg@ ) %ﬁecﬁoi@eh bél%@f v8&fe

'S mar and _Tatings of
4 and 5 are convaseand mxx¢ﬁathorou c dopt BIVe. mAPPtGFhBFénﬁr% Covsrsered

to have too 1x@yc§tpi§6@‘ . Hrter mle&@WpEﬁelmeQﬁﬁaﬁaﬁpdgitlon
Four hundred granms of a OM/nnlggular wei wa n&Z 000

h
mol ecul ar Wei gh¥as oPesrrY et \She beak%gnﬁéﬂ taeg°gﬁrd fI)’frgflg"dxll1 acﬁl éss
beaker at 250[ eebbFed 124[esoh Qemperature. The resulting blend was

examined visually for phase separation and
compatibility. Compositions which appeared to be
compatible were further let down into extrusion grade

10 polypropylene (MFR 12, 0.90 dénsity) at a let—down ratio
of 24-parts polypropylene to l—part pigment master batch
and then extruded into 2-mil thick film. The resulting
film was examined and rated for pigment dispersion.

15 Example 2
A composition similar to Example 1, except the low
molecular weight wax is an oxidized polyethylene (2,000
molecular weight, 0.939 density, and 16 acid number).

20 Example 3
A composition similar to Example 1, except the low
molecular weight wax is a polyethylene grafted with
maleic anhydride (4,000 molecular weight, 0.908 density,
2—3 acid number).

25
Example 4
A composition similar to Example 1, except the low
molecular weight wax is a polypropylene grafted with
- maleic anhydride (4,000 molecular weight, 0.934 density,
30 45 acid number).

Example 5
A composition similar to Example 1, except that the

low mclecular weight wax is an ethylene—carbon monoxide

1thhxﬂ£wBum
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One hundred grans of fluorescent green pigment (Radi ant K-6GR6031)

was added to the nolten pol yet hyl ene wax and m xed thoroughly for
frve mnutes using a Cow es m xer at 1800 rpm After m xing, the
nol'ten conposition 5 was poured fromthe beaker onto a cool flat surface
and cooled to roomtenperature. The resulting bl end was

exam ned visually for phase separation and conpatibility.

Conposi tions which appeared to be conpati ble were further let down
‘into extrusion grade 10 pol ypropyl ene_({R-12, 0.90 density) at a

| ef -down ratio of 24-parts pol ypropylene to 1-part pignent naster

bat ch and then extruded into 2-m | thick film The resulting

filmwas exan ngilay)d— abpdliymerpi(goeabnténpez stdn. 2, 006 noearigre 2

(conparative) . A C ition simlar to Exanple 1, except the |ow
mol ecul ar wei gHfS3ERE i %'gnd&%@gﬁ'éd pol yet hyl ene (2, 000 nol ecul ar
wei ght, 0.939 density, and 16 acid nunber). 20 Exanple 3 (conparative)

A conposition sj H%re tco Exanple 1, except the | ow nmol ecul ar wei ght
wax is a polyet ene grafted with, | mal ei c anfgd{i de (4 OQ%ar@ﬁ,Cem ar
wei ght, 0.908 densi i compositipn,sigilaryte)Example 1, gXqopt
(conmparative) 1ow molecvAadORRAdshiti @axsisi daretby Feneptarion exaregxidee | ow
nmol ecul ar wei ght i S ol ypr. | ege gr i i G agdydri de
(4, 000 ol ecul AR GRESPIIRG 837 800G Lbthar welEhe) © AW
Exampl e 5 densi®)conposition sinmlar to Exanple 1, except that the

| ow nol ecul ar wei ght wax is an et hyl ene-carbon nonoxi de

10 Example 7
A composition similar to Example 1, except that the
low molecular weight wax is an ethylene—carbon monoxide
copolymer (CO content 14%, 0.96 density, 3,000 molecular
weight).
15
Example 8
A composition similar to Example 1, except that the
low molecular weight wax is a ethylene—carbon monoxide
~ copolymer (CO content 21%, 1.0 density, 2,000 molecular
20 weight).

Example 9
A composition similar to Example 1, except that the
low molecular weight wax is an ethylene—carbon monoxide
25 copolymer (CO content 31%, 1500 molecular weight,
1.02 density).

In examples 1 through 4, the low molecular weight
: dispersant waxes were: an unmecified polyethylene, an
30 oxidized polyethylene, a maleated polyethylene, and a
maleated polypropylene respectively. All gave
incompatible blends with the fluorescent pigment as
evidenced by phase separation in the melt. In
F:amples 5 and 6, the low molecular weight dispersant

35 waxes were ECO copolymers with about 2% and 8% CO

This Sheet Has Been Replaced -
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- 12 - (E-CO) - copolynmer (CO content 2.2% 2,000 nol ecul ar

wei ght, 1.0 density). Exanple 6 5 A conposition simlar to
Exanpl e 1, except that the | ow nol ecul ar weight wax is an

et hyl ene- car bon nonoxi de copol ymer (CO content 8% 2,000 nol ecul ar
wei ght, 0.96 density). 10 Exampl e 7 A conposi tion
simlar to Exanple 1, except that the | ow nol ecul ar wei ght wax is an
et hyl ene- car bon nonoxi de copol ymer (CO content 14% 0.96 density,
3,000 nol ecul ar wei ght). 15 Exanpl e 8 A conposition
simlar to Exanple 1, except that the I"ow nol ecul ar wei ght wax is a
et hyl ene- carbon nonoxi de copol yner (CO content 21% 1.0 density,
2,000 nol ecul ar gQten®ei 9Bbth gave incdmPHBle) compositionsAWAQBROSI tion
simlar to Exanmple 1, except é at the | ow m)PecuI ar weight wax is an
et hyl ene- car bon Pﬁ’ﬁﬁ&x?ﬁ@aﬁgte Byt el dessofedde 319 1500 nol ecul ar

wei ght, 1. 02 demsmp¥¢s 7 through 9 dohimiaigd ethy lehescgibdn

(comar Lol WRohINeBhgs e S s, g3 (TR EolRIgRHELS: 1

pol yet hyl efe, aXg@spectively. The compositions were compatible and did
not phase separate in the melt nor when cooled to room
temperature (see Table 1).

Compositions from Examples 1, 5, 6, 7, 8, and 9

were let down into plastic grade polypropylene

10 homopolymer (MFR 12, density 0.21) at a let down ratio
of 24-parts polypropylene to l—part fluorescent
concentrate. The resulting blends were .extruded into
2-mil film and examined for pigment dispersion and
plate—out problems. As indicated in Table 2, film

15 containing wax dispersants from Examples 1, 5, and 6
exhibited only fair to poor pigment dispersion and
considerable plate—out problems. Conversely, film
containing ethylene—carbon monoxide wax dispersants with
CO levels greater than 8% (Examples 7-9) exhibited

20 excellent pigment dispersion with no evidence of
plate—out.

As indicated in Table 3, the low molecular weight
ethylene—carbon monoxide copolymers offers superior
compatibilities with a wide variety of polymers and

25 resins compared to other low molecular weight polyolefin

dispersants commonly used in pigment concentrates.



mal eat ed pol ypropyl ene respectively. Al gave i nconpati bl e bl ends
with the fluorescent pignent as evi denced by phase separation in the
melt. In Exanples 5 and 6, the | ow nol ecul ar wei ght di spersant 35
waxes were ECO copol yners with about 2% and 8% CO

- 13 - content. Both gave inconpatible conpositions which

phase separated in the nelt (see Table 1). Exanpl es 7 through 9
cont ai ned et hyl ene-car bon nonoxi de copolynmers with 14, 21, and 30% CO
content 5 respectively. The conposi tigns - were conpatible and did

not phase separate in the nelt nor when cooled to room tenperature
(see Table 1). Conpositions from Exanples 1, 5, 6, 7, 8, and 9
wer.e | et down into plastic grade pol ypropptEne 10 homopol ymer (MFR 12,
density 0.91) at a let down ratio of 24-parts polypropylene to 1-part
fl uorescent concertargtas.ibiid tiesubfi hgwbMehesuiwrr leiqhttided into
2-mi| filmand exani ned Polypigiine wiitdpdilgicgiesment Pigmeptstte- out

problens. As indicated in Table 2, film 15 Cfocgmr%la?:l&% W%f di spersants
from Exanples 1, 5, and 6 exhi bi ted onl y_ <95 g pi_gnent
di spersion and cgnsi*ger abl e pl at eﬁ%’mﬁpﬁ—/fdmfe"rhg?;g n (?F%@I';?Qﬁll)m
cont ai ni ng ethy S N nonoxi de wax—dispersamnmts—w t COtevel s
greater than 8%(Ex -9 i.bited 20 excel | gnt pi gment di spersion
with no evi deanéEgc'inzﬁgiieéfea%gf%%ggﬁ As indicated in Table 3,
t he | ow nol ecul ar wei ght et hyl ene- carbon nonoxi de copol yners offers
superi or &Pt ERbhhkes- Wi tda2 W de variety of ol ymers and 25
resins conpared to other |ow nol ecul ar wei ght polyolefin di spersants
commonl y used i ExRi gMERblehacenl s al®s. I

Ex. 4 Epolene E—43 waXx I

Ex. 5 E—CO (2.2% CO) I

copolymer wax

Ex. 6 E-CO (8% CO) I
copolymer wax

Ex. 7 E—-CO (14% CO) c
copolymer wax

Ex. 8 E-CO (21% CO) o
copolymer wax

Ex. 9 E-CO (30% CO) c
copolymer wax

*Radiant K6GR6031
**L,ow molecular weight polyolefins (1000 to 10,000

molecular weight).

I — incompatible
C — compatible



- 14 - TABLE 1 Conpatibilities of Low

Mol ecul ar \\éi ght Pol yol efins with Fl uorescent Pi gnents*
Conpatibility Pol yol efi n/ Pigment Ratio, (4/1)
Pol“yol ef i n** Green Ex. 1 Epol ene (tradenark)
I N-14 wax Ex. 2 Epol ene E-14 wax | Ex. 3 Epolene C 16
wax | Ex. 4 Epol ene E-43 wax | Ex. 5 E-CO
(2.2% CO _ I copolymer wax Ex. 6 E-CO (8% CO
| copolymer wax Ex. 7 E-CO (14% CO _ 15 — C copol ynmer wax
Ex. 8 E-CO (21% CO C " “copolynmer wax Ex. 9 E-CO (30%
CO) C :

. TABLE 2

Polypropylene Film
Blends, Parts by Weight

Materials 1 2 3 4 5 6

Example 1 1
Concentrate

Example 5 1
Concentrate

Example 6 1
Concentrate

Example 7 1
Concentrate )

Example 8 1
Concentrate

Example 9 1
Concentrate

Polypropylene 24 24 24 24 24 24
(12 MFR :
0.91 density)

Film Properties

Pigment Poor Poor Fair Exc Exc Exc
Dispersion

Plate Out Severe Moderate Slight None None None



2

conpati bl e
Pol ypr opyl ene
Material s 1
Exampl e 5
1 Concentrate

Concentrate
l6 -~

1
Concentrate

- inconpatible C -
TABLE 2
Parts by Wi ght

I
Exanpl e 8

Bl ends,

6 Exanple 1

*Radi ant K6GR6031 **Low nol ecul ar wei ght pol yol efins (1000

nol ecul ar wei ght) .

5
Exanpl e 6
Concentrate

4
Concentrate

Exénple 7

copol ymer wax
to 10, 000
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Exanple 9 Concentrate Pol ypropyl ene 24 24 24 24 24

24 (12 MFR 0.91 density) Film Properties Pignent Poor Poor
Fair Exc Exc Exc Dispersion Plate Qut Severe Mdderate Slight
Norie None None - 16 - [err]
17

- - 17 —

The invention has been described in detail with
particular reference to preferred embodiments thereof,
but it will be understood that variations and
modifications can be effected within the spirit and

5 scope of the invention.



CLAI M5 1. A lowplate-out fluorescent pignent concentrate

characterized as being a blend of: 5 (a) a pignent conprising a
pol yner sel ected fromthe group consisting of polyesters,
mel am ne-f or mal dehyde resins and triazi ne-formal dehyde
resins and a fluorescent dye, and 10 (b) a

copol yner of ethylene and carbon nonoxi de havi ng a

nol ecul ar wei ght of 1,000 to 100, 000, sai d copol yner

cont ai ni ng car bon nonoxi de residue in the anount of about
5-30% by wei ght, said copol ynmer being pre§§nf’15 In sufficient
anount to di sperse said pignment. 2. A concentrate according to
Claim1 wherein said pi gnent id polyolefin are each
present in an anount of 5-50é§%§l§§|ght based on the wei ght 20
of the concentrate. 3. A concentrate according to Caim1 which
contai ns, 1. Al no@d§1aﬁé1rbuﬁ1&ﬂ&&@@&é@%ﬁ&nﬁewh&eﬁtr&e

conpatlble thernDpIastlc jer_as a carrier, said_25
t her nopl astic pol ynef ﬁﬁﬂgEﬁy sthiast RedmaG &HFn9f°?' 110,000 to
100, 000. s 4, (é)comcp&gmeﬁﬁednmpnmﬁnng ta0 pollginer 3sabhected sai d

t her nopl asti ¢ pol yner §f%§xgﬁgjgygﬂptgga %33g39f 8}¥e?t8995'5t'n9 of

pol yet hyl ene, polypropylene ystyrene yrené copol yners
and terpolyner%el%ﬁkpﬁnﬁqnmﬁ Yde resins and

triazine—formaldehyde resins and a
fluorescent dye, and
10 (b) a copolymer of ethylene and carbon monoxide
having a molecular weight of about 1,000 to
about 100,000, said copolymer containing
carbon monoxide residue in the amount of about
5-30% by weight, said copolymer being present
15 in sufficient amount to disperse said pigment.

2. A concentrate according to Claim 1 wherein said
pigment and said polyolefin are each present in an
amount of about 5-50% by weight based on thé weight

20 of the concentrate.

3. A concentrate according to Claim 1 which contains,
in addition, up to about 50% by weight of a
compatible thermoplastic polymer as a carrier, said
25 thermoplastic polymer having a molecular weight of
about 10,000 to 100,000.

4. A concentrate according to Claim 3 wherein said
thermoplastic polymer is selected from the group
30 consisting of polyethylene, polypropylene,
polystyrene, polystyrene copolymers and
terpolymers, and polyamides.

—
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18 5. Process for preparing a | ow pl ate-out fl uorescent

pi gnment concentrate characterized by dry bl endi ng (a) a pignent
conprising a polynmer selected from t he group consi sting of
polryesters, nelamne- 5 f or mal dehyde resi ns and

triazi ne-formal dehyde resins and a fluorescent dye, and
(b) a copol yner of ethylene and carbon nonoxi de havi ng a
nol ecul ar weight of 1,000 to 100, 000, sai d copol yner
cont ai ning 10 carbon nonoxi-dg g esi due in the anount of
5-30% by wei ght, said copol ynmer being present In sufficient
-amount to disperse said pignent, sai d process conpri sing

dry blending sabd Process for prepaynimy sarddw silatgoys| lnareseent

ol ending 15 9l240 81 Brgt bend;
t enperature of 300[errim ?149 err|C téﬂy%é%%d% § rg errn 1ng

(218[err]C), and opt{®d aI?yP¥QW?ﬁ gFQWR?lSlng a polymer Sﬁé? tﬁ?xgﬁ°ﬂater|al
into a formuseful for the group consifstliriCalfi @oly28ters, melamine—

5 ~formaldehyde resins and triazine—formaldehyde

resins and a fluorescent dye, and
(b) a copolymer of ethylene and carbon monoxide

having a molecular weight of about 1,000 to
about 100,000, said copolymer containing

10 carbon monoxide residue in the amount of about
5-30% by weight, said copolymer being present
in sufficient amount to disperse said pigment,
said process comprising dry blending said
pigment and said polyolefin, melt blending

15 said pigment and said polyolefin at a
temperature of about 300°F (149°C) to about
425°F (218°C), and optionally forming the
melt—mixed material into a form useful for
fabrication. '

20
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