FLUORéSCENT Pl GVENT CONCENTRATES Technical Field This invention relates to

fluorescent pignment 5 concentrates for use in a variety of polyners. The
concentrates incorporate a carboxyl ated pol yol efin which provides inproved
resi stance to plate-out. Background of the Invention 10 Fl uor escent

pi gnents or daylight fluorescent pignents 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 preparation and use of
various fluorescent pignments. 15 Pat ton, d n his Pignment Handbook,
(Volume 1, pp 891-903) describes the chem stry, the production, the
properties, the nmajor uses, and some of the limtations of fluorescent

pi gnents. An early advance;;u 'Ne DEEMER h»gQ‘QL'SXﬂOFantS for
plastics is described in 20 U'S. Patent 2,119,189 in which Wdmer taught
the use of a resinous nolecule as a carrier or suitable nmediumfor

fl uorescent dygg;iggL_thggggzer Kazenas, and others utilized extrenely
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conprising particles of a resino precondensate colored with a
f 1 uor escent dyé’rm’ﬂﬁ’@sprié’c?é'ﬁb’éﬁsﬁﬁéléﬁmﬁ’%t§°oP S92 nol ecul es of a
carboxylic acid, ester, or anhydride and one nole of a pol yhydroxy

g?ﬂg?gﬂg;aLﬁyiﬁ Egn&;on%Po%hgieagdbgivegi such as pol yet hyl ene wax and

10 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
preparation and use of various fluorescent pigments.

15 Patton, in his Pigment Handbook, (Volume 1, pp 8%1-903)
describes the chemistry, the production, the properties,
the major uses, and some of the limitations of
fluorescent pigments. An early advancement in the use
of fluorescent colorants for plastics is described in

20 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
as carriers for fluorescent dyes. These glass—like

25 conpounds included modified sulphonamide resins, urea—
melamines, glyceryl phthalates, polyesters, polyamides,

vinyl resins, and silica gels.
U.S. Patent 3,922,232 describes a fluorescent -
colorant comprising particles 6f a resinous.

30 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,
such as polyethylene wax and ethylene—acrylic acid '

35 copolymers, can be added to the precondensate or to the



35 “copolyners, can be added to the precondensate or to the -2- final
colorant. The final colorant is useful for coloring polyethylene. U S

Pat ent 4,911, 830 teaches the preparation of fluorescent pignent
concentrates by m xing about 5 to 5 40 vt % fluorescent pignent, 5 to 20
w %inorganic fillers, 2 to 10%silica gel or precipitated silica, 1 to
10% di spersant conprising at least 2 of (a) oxidized polyethyl ene wax, (b)
unoxi di zed pol yet hyl ene wax, (c) ethylene-acrylic acid copolyners, and (d)
bi‘val ent 10 metal salts of (a) or (c).anhd the remai nder an ethyl ene

pol ymer of substantially higher nolecular weight up to 50% by wei ght.
Certain types of fluorescent pignents, especially those useful at el evated
tenperatures, veimahatolkiramti.i v@hestigalhcolopaposis iusefulesidting in 15

excessive plate ral advancenents have been nade in the
state of the ar¥ é)‘#’éﬁlﬁg’%&g%t%@ifﬁﬁmescent pi gnents to col or plastics,
nmost commerci al f | udisscRateptgipatlecdBtcheaches timtpmnatitm/@ﬁ)nl y
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chem stry involved is OUtSI e sco wever ,

thi's dlscuss o)
excel | ent descripti®h ¢ @P@r§éﬁtb9°m%'gﬁﬁn9naﬁl %e‘ﬁ'\'gn?er?’t1§ I—é%dlﬁﬁl{i z\?tﬂ urre 1,
pp 891-903. polyethylene wax, (b) unoxidized polyethylene wax,

(c) ethylene-—acrylic acid copolymers, and {d) bivalent
10 metal salts of (a) or (c) and 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
not effective using this composition, resulting in’
15 excessive plate-out.

Although several advancements have been made in the
state of the art for the use of fluorescent pigments to
color plastics, most commercial fluorescent pigment
concentrates continue to have only limited compatibility

20 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.

The detailed explanation of fluorescents and the

25 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 are based on aromatic
structures such as the xanthenes, rhodamines,

30 aminonaphthalimides, perinones, and thioindigos.

Fluorescent dyes usually must be in dilute solution
in order to fluoresce. Excessive concentration levels:
sometimes results in a quenching of the fluorescence due
to molecular collisions, reabsorption of emitted light,

35 and other interactions. If the dyes are stabilized



Many daylight fluorescent dyes are based on aromatic structures such as the
xant henes, rhodam nes, 30 am nonapht hal i m des, perinones, and

t hi oi ndi gos. Fl uorescent dyes usually nmust be in dilute solution in order
to fluoresce. Excessive concentration |evels sonetinmes results in a
guenching of the fluorescence due to nolecular collisions, reabsorption of
emtted light, 35 and other interactions. |If the dyes are stabilized
-3- within a rigid glass-like resin, the undesirable deactivation is
greatly reduced. Certain resin matrices arg preferred for this

I mobi | i zation of the dye nol ecul es since these resins not only contribute
nore 5 I ntense fluorescence, but al so provide greater fade and thernal
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fl uorescent pignent binder and the g astic to ored. Another Iimting
¥

factor in the JiRARYR ¢S ONgoLfo¥BEA: P¥oFAFaRASNSINT atpljieng sulfiang he
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10 The use of fluorescent pigments in plastics has
been slow to develop because of plate—out problems
during pigment compounding and during subsegquent
extruding and molding operations. Plate—out is the
undesirable separation of the pigment from the base

15 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
limiting factor in the growth of fluorescent colorants

20 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
very short time. High shear processing conditions which

25 exist in many plastic compounding operations also
adversely affect the color stability of many fluorescent
pigments.

escription o e Invention
30 According to the present invention, there are

provided low platg—ouf fluorescent pigment concentrate
comprising: ' _
(a) a pigment comprising a polyamide and a
fluorescent dye and -



the glass-1ike binders for these pignents. Mdst commercially avail able
fluorescent pignments can withstand tenperatures up to 425F (218[err]C) for
only a very short time. Hi gh shear processing conditions which 25 exi st
in many plastic conpoundi ng operations also adversely affect the col or
stability of many fluorescent pignments. Description of the Invention 30
According to the present invention, there are provided | ow pl ate-out

fl uorescent pignent concentrate conprising: (a) a pignent conprising a

pol yam de and a fluorescent dye and ~4-4 (b) a carboxyl ated pol yol efin
consi sting essentially of polyethyl ene or pol ypropyl ene having a nol ecul ar
wei ght of about 1,000 to about 5 100, 000, the polyolefin

cont ai ni ng pendant a@tX & carbpxyilasedepodvelgfdnpsonsistinginount of about
0.25% to about 10% by VW”éH%?HE&%ﬁQXOBft?Slﬁ@fﬂ?%eﬂé Lpe polyolefin, and the
n Ih su

10 pol yol ef i el ng present | I clent anmount to di sperse
the pigment. The pol yani ReFPrepYLenedhavingnddeolfreIAY s used 15 in the

fluprescent pignent W&V|@@ﬁyﬁt o hggugogygabieaaabéaernDpIastic pol ymer s
having a ngltlng 100,000, the pblyofefin containing

pendant acid or anhydride residue

groups in the amount of about 0.25%

to about 10% by weight based on the

weight of the polyolefin, and the

10 polyolefin being present in
sufficient amount to disperse the
pigment.

The polyamide or modified polyamide which is used

15 in the fluorescent pigment may be any of the
conventional thermoplastic polymers having a melting
point of 60-200°C. Polyamides are well known in the
art, and are the reaction products of dicarboxylic acids
or amino acids and diamines. Typical dicarboxylic acids

20 are those having 6 to 12 carbon atoms. Typical diamines
are those having 6 to 12 carbon atoms. The acid or
diamine may be substituted with conventional
substituents such as, for example, alkyl from one to
12 carbons. Typical preferred polyamides include

25 nylon 6, nylon 66, nylon 610 and nylon 11. "Polyamide"
is intended to include such substituted polyamides. The
polymeramide may have a molecular weight of 500 to '
100,000. Conventional, well-known processes are used in
preparing the polyamides. ,

30 The fluorescent pigment can be present in an amount
of about 5 to about 50 wt %, and preferabiytébdut 20 to
about 40 wt %, based upon the total weight of the |
concentrate. They must also be sufficiently heat
stable. Combinations of two or more fluorescent

35. pigments can be used. o | N



poi nt " of 60-2000C. Pol yam des are well known in the art, and are the
reacti on products of dicarboxylic acids or am no acids and di am nes.

Typi cal dicarboxylic acids 20 are those having 6 to 12 carbon atons.
Typi cal diam nes are those having 6 to 12 carbon atons. The acid or diam ne
may be substituted with conventional substituents such as, for exanple,

al kyl fromone to 12 carbons. Typical preferred pol yam des include 25
nylon 6, nylon 66, nylon 610 and nylon 11. "Polyam de" is intended to

i icl ude such substituted pol yam des. The golyneram de may have a nol ecul ar
wei ght of 500 to 100, 000. Conventional, well-known processes are used in
preparing the pol yam des. 30 The fluorescent pignment can be present
in an anmount of aboflusrescepntupiguenks dyrealssy glefiexied Ficoas 20 t o about
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sufficiently heat stab ] I nati ons of two or nor uorescent 35
pi gments can béefdadtion it dscundexrstpodctin Mmean Pres UnerEENggd o as

daylight fluor gxepdaniel 8rsSordaRid el Mk4nEd twiierndehinliikeOayek,i are
under st ood. t o nmean %&;e ynext ended i norgani.c, or or%%ghgggglorants whi ch,
unl i ke dyées, arfdseluble,dp ggiventsQf Kindsy | Dayddght pay|ight

fluorescent colflludrescentesobses piri NSt excapitipnsoare’ realilgmaots but are
whioh-are 11 nely o BReRte bUE #F, thefoA ekl BpINGASRE B 15T
m crons. Thesd€lwoyescestcdyes bhteramspardnt [synthetic resins which

are finely ground to a particle size in the range of 2

10 to 5 microns. These pigments could alternatively be
described as transparent plastic materials, colored with
fluorescent dyes. They contain fluorescent dyes of the
type, for example, 4—amino—naphthalimide (yellow) or
rhodamine (red-blue.red) singly or blended together.

15 There are no genuine blue or green fluorescent dyes; for
these, phthalocyanine pigments combined with optical
brighteners or with yellow fluorescent dyes are
employed, yielding shades which, though clearly more
brilliant than those obtained with normal pigments, do

20 not however attain the luminosity of other fluorescent
pigments.

The fluorescent pigments can be said to be
fluorescent dyes in molecular solution in the carrier
resin.

25 Examples of fluorescent dyes useful in preparing
the fluorescent pigments are the fluorescent brighteners
containing sulfo groups, in particular stilbene
fluorescent brighteners, especially those of the type of
the bis—triazinylaminostilbenedisulfonic acids, the bis-

30 styrylbiphenyls, the bis—styrylbenzenes and the
bis-triazolylstilbenedisulfonic acids. The fluorescent
brighteners containing sulfonic acid groups can be in
the form of their metal salts, for example, lithjium,
potassium, magnesium or sodium salts, and also ammonium,

35 amine or alkanolamine salts. Fluorescent brightener



described as transparent plastic materials, colored with fluorescent dyes.
They contain fluorescent dyes of the type, for exanple,

4- am no- napht hal i m de (yellow) or rhodam ne (red-blue/red) singly or
bl ended together. 15 There are no genui ne blue or green fluorescent

dyes; for these, phthal ocyanine pignents conbined with o§h$%aﬁﬁbﬂhgmh@n&ﬂs

or with yellow fluorescent dyes are enployed, yielding sh ugh
clearly nore brilliant than those obtained with normnal

not however attain the lumnosity of othergfluorescent pignments
fl uorescent pignents can be said to be fluorescent dyes in nol ecul ar
solution in the carrier resin. 25 Exanpl es of fluorescent dyes
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fl uorescent brightene tai nI'ng sultoni c acrd grbups can he form
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brlghtener 6 conp have been artlallg acldified or

f 1 uor escent brl‘éﬂ‘ﬁ%rfé? §1T°rPatrl‘PetPGr hleprefeent ceigrents AredhRed. Any of
t he fl uorescentfhidokddcuiy haphithallimife dyes for example, Morton

Fluorescent Yellow G (Color Index 75), Fluorol 7GA

10 (Color Index—Fluorescent brightening agent 75),
Calcofluor Yellow (Color Index~Fluorescent brightening
agent No. 4) and Azosol Brilliant Yellow 6 GF (Color
Index—Solvent Yellow 44), and the fluorescent cuomarin
dyes, for example, Calcofluor White RW (Color Index-—

15 Fluorescent brightening agent 68) and Blancophor
White AW (Color Index—Fluorescent brightening agent 68).
Other useful fluorescent dyes include Rhodanine B,
Rhodanine 6 GDN, Auramine, Eosine G, Calcofluor
White ST, Pontamine White RT, Pontamine White BTS,

20 Rhodamine Bx, Phthalocyamine, Alkali Blue G, _
Phthalocyamine, Rhocamine 7G, Rhodamine FB, Rhodamine S,
Rhodamine 5G, Bright Yellow 3G, Tetramethyl Rhodamine,
Rhodamine FG, Rhodamine F4G, Fanal Pink D, Fanal
Violet D, Flexo Yellow 110, Lumogen Yellow D, Fluorol

25 Green Geold, Fluorol Yellow and Thermoplast F-Orange.

The preferred fluorescent pigments are those based
on polyamides from Day-Glo Color Company.

The fluorescent pigments can be prepared with the
aid of dyeing assistants.

30 In contrast to normal pigments, the fastness to
light of fluorescent pigments is only moderate. . This is
a result of the poor light fastness of the fluorescent
colorants they contain; the carrier resins themselves
being very stable to light. The addition of UV

35 stabilizers, e.g., benzophenone and benzotriazole



sul'fo groups of U S. Patent No. 4, 466,900 can be used. 5 O her exanpl es of
fluorescent dyes which can be used to prepare the fluorescent pignents are
the ftuorescent naphthalim de dyes for exanple, Mrton Fluorescent Yellow G
(Col or Index 75), Fluorol 7GA 10 (Col or I ndex-Fl uorescent brightening
agent 75), Cal cofluor Yellow (Color I|Index-Fluorescent brightening agent No.
4) and Azosol Brilliant Yellow 6 G- (Col or |Index-Solvent Yellow 44), and
the fluorescent cuonmarin dyes, for exanple, Calcofluor White RW (Col or

| hdex- 15 Fl uorescent brightening agent, 68) and Bl ancophor Wite AW

(Col or I ndex-Fluorescent brightening agent 68). O her useful fluorescent
dyes include Rhodani ne B, Rhodanine 6 GDN, Auram ne, Eosine G Calcafluor
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prepared wi %ﬂdﬂ 249 sigLa ; : rast to
normal pignments, the astneggﬁgbg?ikﬁ% gééffggrﬁéﬁtﬁﬁ‘pnf§é§§§ is only
nmoderate. Thi temperatamgs for sherfodwellghimessrandge katwesn 18T escent

colorants they LGRNtAIgEC We@oz@ihgCtol 8AkNEybl CHB by BSi eI rs M ahd ity e to
| ight. The addifion of UV 35 Stabjlizers, e.g.,,benzophenone and,
benzotri azol e 4egree of 60 cross—linking. Proc2551ng temperatures in
10 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 high of shear in the dry blending operation as it
15 may adversely effect the color characteristics of the
fluorescent pigments.
Useful homo or copolymers of a-olefins include low
molecular weight polyethylene, crystalline
polypropylene, amorphous polypropylene, mixtures of
20 crystalline and amorphous polypropylene, poly—l-butene,
and propylene copolymers with one or more higher
a—olefins. Useful higher a—olefins include l-butene,
l—-pentene, l-hexene, l-heptene, l-octene, l-decene, and
4-methyl-l1-pentene.
25 The a-olefins are reacted using conventional
techniques with at least one unsaturated acid or
anhydride having 3 to 5 carbon atoms or a 1—-10 carbon
atom ester thereof. Preferred acids, anhydride, or
esters include maleic anhydride, dimethyl maleate,
30 acrylic acid, methacrylic acid, and crotonic acid.-
The most preferred polyolefins containing pendant
acid or anhydride residue groups are polyethylene and
polypropylene containing pendant maleic anhydride ) .
residue groups. . - — — -

LY




-7- classes, gives marked inprovenents. Such products are frequently

al ready present in the fluorescent pignents. Many of the commercially
avai |l abl e fl uorescent pignents recormended for plastics are heat-stable
only 5 up to noderate tenperatures because of the limted thernma
stability of the carrier resins. These tenperatures for short dwell tines
range between 180 and 230[err]C according to the type of carrier resin and
its degree of 60 cross-linking. Processing tenperatures in 10 such range
suffice for the final plastic products whgye they are nolded at a
tenperature of up to 425[err]F (218[err]C), and preferably 400[err]F
(205[err]C) or less. The fluorescent pignents nust not be subjected to too
hi gh of shear in therkl pridcesd FgropeeparOigathé 1w platevowdversel y
effect the colg lcharact ristics.of the g:ls\t#ﬁ%escen]él é)i_grrents. Useful hono
or copol yners of "{&HFICH e PLIRenk FRBEER | BYRa¥=%ei ght pol yet hyl ene,
crystal li ne pol yprop{l)endryablenling pheypigmentrend m xtures of 20
crystalline and anorphou yl - 1- . and propyl ene
copol yners with one or F§9h¥gkgﬁ'a§g§£?$%é¥Y%ﬁggkﬁﬁﬁﬁﬁgher [err]-ol efins
i ncl ude 1-®utene, 1-pent dngensit¥xviving- tondivions, dmtemet 1- decene, and

4-nethyl - 1-pentene. 25 gupjectif ehglgi' @Iéhf f£d using conventional
techniques with at | east oné unsafurate cld or anhydride having 3 to 5 .

carbon atoms or a 1-10 c&WB&AcEBokPeshehr RighcHhear sy &% &P aci ds,

anhydride, or materially effect the color
characteristics of the pigment
10 particles; and

(II) melt mixing the dry blended mixture
at a temperature of 425°F (218°C) or
lower and optionally forming the
melt-mixed material into a form

15 useful for fabrication. Preferably

the forming of the melt—mixed

material involves the steps of: This Sheet Has Been Replaced-
@ orning wne meremixea |
materials into strands;
20 . - {b) cooling the strands; and

{c} pelletizing the strands.

The temperature during extrusion should not exceed
425°F (218°C).

In formulating the concentrate the ingredients are

25 preferably in powder form and are in dry form.

The fluorescent pigment concentrates are dispersed
in polymers in order to form molded articles containing
fluorescent pigments. Any conventional dispersion or
incorporation means, such as, a mixer, can be used.

30 The dispersions of polymer and fluorescent pigment
concentrate are molded, using any conventional molder,
into molded articles. '

Generally, sufficient concentrate should be used to
provide a concentration of from about 0.10 to about '

35 2 wt % (based on the total weight of the fihal‘plastic

4



estérs include mal ei c anhydride, dinethyl naleate, 30 acrylic acid,

met hacrylic acid, and crotonic acid. The nost preferred polyolefins

cont ai'ni ng pendant acid or anhydri de residue groups are pol yethyl ene and

pol ypr opyl ene contai ni ng pendant mal ei ¢ anhydri de resi due groups. 8 In

particular, the invention provides a concentrate, wherein the pignent and

the polyolefin are each present in an anmount of about 5-50% by wei ght,

based on the weight of the concentrate. Another enbodinent of the invention

s a concentrate which contains in additien— up to about 50% by wei ght of a

conpati bl e thernoplastic polymer as a carrier. Said thernoplastic polyner

may be sel ected fromthe group consisting of polyethylene, polypropyl ene,

pol ystyrene, paiysinetnof Gluoyescentngidmeenbl jmetrive afithaiolplastdes. The

i nvention furtgﬁéxﬁﬁﬂgerns a process for- preparing a | ow pl at e- out

fl uorescent pi nt- concentrate characterized by dry blendin%f (a) a

pi gnent conpri si ng &hsolopmposd tindsausedotestorn the final Pelymeyol yol efin

consi sting ess 3%4# I I fg#¢ e i a ecul ar

wei ght of about%}'tl, &é?"é’g?&?‘%%gé S%g,gs%l %‘%ﬁ 0 'e%]'n cont a%%ﬁi r?ga:otendant

acid or anhydriandfoaxsildghtyesapdlinerae aﬁ%tm%ge%ht"’l{?z%%%aﬁbout 10%

by wei ght based, g fiduhese ta&fzefgéﬂypéffé’é@tﬁb plgk &t pol yol efin being
o}

resent in sufficient a
P charactegygglcs.

Example
10
Basic Formulation:
Polyolefin Resin 0-46%
Fluorescent Pigment 35% L
15 Filler {equal to or less 10% This Sheet Has Been Replaced
than two microns average : -
LT
Tio, 2%
Silcron G—-100 2%
20 Wax Dispersant 5-51%

Note: Inorganic material like barium sulfate or various
clays.

25 Mixing Procedure:

1. Weigh~out ingredients into high—intensity mixer
2. Mix on medium speed for 1 minute
3. Discharge material

30

Extrusion Procedure:

1. Set temperatures no higher than 425°F (218°C)
2. Extrude into strands
as 3. Run strands through water bath to cool



di sperse said pignment, said process conprising dry bl ending said pignment
and said polyolefin, nelt blending said pignent and said pol yolefin at a
tenperature of about 300[err]F (149[err]C) to about 425[err]F (218[err] O,
and optionally formng the nmelt-m xed material into a formuseful for
fabrication. 8a Thus, the process for preparing the | ow pl ate-out
fluorescent pignment concentrate involves: (1) dry blending the pignment and
pol yol efin, preferably using high intensity m xing conditions, but not

subj ecting the pignent particle surfaces §g such high shear so as to
materially effect thecolor characteristics of the pignment particles; and
(11) nmelt mixing the dry blended mixture at a tenperature of 425[err]F
(218[err] Q) or 4owerranEoulled Bridands0tRrBdghhg pei:[eﬂaiz@l material into a
formuseful for fabrication. Preferably the formng of the nelt-m xed
material involves the steps of: (a) formng the nelt-mxed materials into

strands; (b) c@lateg-Oute Testands; and (c) pelletizing the strands. The

tenperature during extrusion should not exceed

5 1. Place 5.0 g of concentrate onto polished press
plates
2. Put plates into press set at no more than 375°F
(190°C)
3. Apply enough pressure to get a press—out of about
10 20 mils

4. Remove plates and cool in water bath

5. Remove pressed material and visually evaluate
residue deposited onto plate

6. Rating system:

15 (a) Excellent (no plate—out) T T
(b) Good (very little plate-out) This Sheet Has Been Replaced
0w e i
(d) Bad plate—out
(e) Very bad plate-out

20
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
25 much plate—out.

EXAMPLES
The following examples are submitted for a better

30 understanding of the invention. E indicates ethylene
and CO indicates carbon monoxide.



425{err] F (218[err]C). In formulating the concentrate the ingredients are
preferably in powder formand are in dry form The fluorescent pignent
concentrates are dispersed in polyners in order to formnolded articles
contai ning fluorescent pignments. Any conventional dispersion or

I ncor poration neans, such as, a mxer, can be used. The dispersions of

pol ymer and fl uorescent pignment concentrate are nol ded, using any
conventional nolder, into nolded articles. Generally, sufficient
concentrate should be used to provide a-cqicentration of fromabout 0.10 to
about 2 wt % (based on the total weight of the final plastic product) of
fluorescent pignent in the final plastic product. The conpositions used to
formthe final Exampbs Products can contain the usual additives, such as,

Ty adversely of fect® (e RARE S o BE Ao dpd; PRLedaR PelaE o, O °
Formul ati on: PopglyethyleResiwax (8,000 molecular4ﬁ&ﬁ§htprQseéﬁtdémQ#MHN
gg‘{g 15 s.F'z'e') eqa%[eﬂeﬁ#e& AR HAW in a gladlbbERR-' 40 FEGEPNELAVEEPOC
One hundred grams of fluorescent green pigment
(Day—-Glo S$-16 orange) was added to the molten
polyethylene wax and mixed thoroughly for five minutes
using a Cowles mixer at 1800 rpm. After mixing, the
molten composition was poured from the beaker onto a
10 cool flat surface and cooled to room temperature. The
resulting blend was examined visually'for phase
separation and compatibility. Compositions which
appeared to be compatible were further let down into
extrusion grade polypropylene (MFR 12, 0.90 density) at
15 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.

20 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).

25 Example 3
A composition similar to Example 1, except the low
molecular weight wax is an ethylene-carbon monoxide
copolymer {CO content 2,2%, 2,000 molecular weight, 1.0
density).
30
a e 4
A composition similar to Example 1, except the low
molecular weight wax is an ethylene—carbon monoxide
copolymer (CO content 8%, 2,000 molecular weight, 0.96
35 density).



Sil'cron G 100 2% 20 Wax Di spersant

5-51% *Note: Inorganic material |ike bariumsulfate or various clays. 25
M xi ng Procedure: 1. Wi gh-out ingredients into high-intensity m xer 2.

M x on nedium speed for 1 mnute 3. D scharge materi al

30 Extrusion

Procedure: 1. Set tenperatures no higher than 425[err]F (218[err]C 2.

Extrude into strands 35 3. Run strands through water

bath to coo

10 4. Run cool ed strands through a pelletizer Plate-Qut Test: 5 1.

Pllace 5.0 g of concentrate onto polished pgpess plates 2.

Put plates into

press set at no nore than 375[err]F (190[err]C) 3. Apply enough pressure

to get a press-out of about 10 20 mls 4. Renove pl ates and cool

in water bath Exampdenmd/e pressed naterial

ol Bt out) (2) | Goodt (yBRITAEA SERLTAE 03 examele, f jexcbiy ot

10

15

20

25

30

35

low molecular welght wax is an ethylene—carbon monoxide
copolymer (CO content 14%, 0.96 density, 3,000 molecular
weight).

xample -6
A composition similar to Example 1, except that the
low molecular weight wax is an ethylene—carbon monoxide
copolymer {CO content 21%, 1.0 density, 2,000 molecular
weight) .

Example 7
A composition similar to Example 1, except that the

low molecular weight wax is an ethylene—carbon monoxide
copolymer (CO content 31%, 1,500 molecular weight, 1.02
density).

Example 8
A composition similar to Example 1, except the low

molecular weight wax is a polyethylene grafted with
maleic anhydride (8,000 molecular weight, 0.908 density,
2—-3 acid number).

Example 9

A composition similar to Example 1, except the low
molecular weight wax is a polyethylene grafted with
maleic anhydride (8,000 molecular weight, 0.918 density,
9.6 acid number).

Example 10
A composition similar to Example 1, except the low

molecular weight wax is a crystalline polypropylene
grafted with maleic anhydride (4,000 molecular weight,
0.934 density, 45 acid number).

and visuaIIy eval uat e residue



(4) Bad plate-out (5) Very bad plate-out 20 The concentrates rating as K
in this work are rated no higher than a two. Arating of 3 is marginal, and
ratings of 4 and 5 are considered to be unacceptable. Al others are

consi dered to have too 25 much pl ate-out. EXAMPLES The fol | ow ng
exanples are submtted for a better 30 under st andi ng of the invention.

E i ndicates ethylene and CO i ndi cates carbon nonoxi de. Exanpl e 1 Four
hundred grans of a | ow nol ecul ar wei ght pol yet hyl ene wax (8, 000 nol ecul ar
wei ght, 0.906 density) was nelted and hel g3in a gl ass beaker at 250F
(121[err]©. 5 One hundred granms of fluorescent green pignent

(Day-d o S-16 orange) was added to the nolten pol yet hyl ene wax and m xed

t horoughly for Exampis @it es using a Cow es m xer at 1800 rpm After m xing,

the nolten conp03|t|o m.t cool flat
surface and cool ed to%o%%r&g% gé ?3’? €$h€§$§{ﬁ ’ng %egnd Whs exani ned
visual |y for phtispersamtatisogrygstiatbipat polypropyXame apiafiteds wittihch

ol yor opyl ene. CRERT, “HSg8TRE (e B8, heleboldr WRRR I 0a 8 parts
pol ypropyl®ne tdensigart 69 geddt npmbex) . bat ch and then extruded into 2-mil
thick film The resulting filmwas exam ned and rated for

Example 12
A composition similar to Example 1, except the

dispersant is amorphous polypropylene grafted with
10 maleic anhydride (4,000 molecular weight, 0.90 density,
42 acid number).

The substantially higher weight carrier plastic
can, if desired, be the same resin as the final molded
products, to be colored. The carrier plastics include

15 polyolefins such as polyethylene, polypropylene;
styrenics such as polystyrene, ABS, SAN, and block
copolymers; and polyamides such as Nylon 6, Nylon 6,6,
Nylon 12, Nylon 11, Nylon 6, 12.

The invention compositions may contain other

20 additives normally found in color concentrates including
inert fillers to provide opacity, UV stabilizers, and
antioxidants. The inert fillers, which should have a
particle size of 2 microns or less, include talc, clay,
fumed silica, silica gel, titanium dioxide, barium

25 sulfate, zinc oxide, and calcium carbonate and others.

The detailed explanation of fluorescences 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.
30 Many daylight fluorescent dyes are based on aromatic

structures such as the xanthenes, rhodamines,
aminonaphthalimides, perinones, and thioindigos.
In Examples 1 and 2, the low molecular weight
dispersant waxes were: an unmodified polyethylene, and
35 an oxidized polyethylene. Both gave incompatible blends



pi gment di spersion. 20 Exanple 2 A conposition simlar to Example 1,
except the | ow nol ecul ar wei ght wax is an oxidi zed pol yet hyl ene (2, 000

nol ecul ar wei ght, 0.939 density, and 16 acid nunber). 25 Exanmple 3 A
conposition simlar to Exanple 1, except the | ow nol ecul ar weight wax is an
et hyl ene- car bon nonoxi de copol ymer (CO content 2,2% 2,000 nol ecul ar
weight, 1.0 density). 30 Exanple 4 A conposition simlar to Exanple 1,
except the | ow nol ecul ar wei ght wax is an et hyl ene-carbon nonoxi de

copol ymer (CO content 8% 2,000 nol ecul ar g1geight, 0.96 35 density). -
12 - Exanple 5 A conposition simlar to Exanple 1, except that the | ow

nol ecul ar wei ght wax i s an ethyl ene-carbon nonoxi de copol yner (CO content
14% 0. 96 densiwith FHEHOFIvvresceat pigmenti ght ¢videmwved cbyp phaseposition
simlar to Exa capt a lecular weight wax is an
ethylene-carboﬁaﬁgﬁ%QP'e ?& thgb%ﬁg ﬁ%ggkggéggn%ght 21% 1.0 density,

Pe
2,000 nol ecul ar wei gmaymplbsaﬁprtbmug%canpgat@imwmyb@n@-cpmm e 1,
except that themonoxide copolymers with 2, 8, 14, 21, and 30% CO

5 content respectively. The compositions were
incompatible and phase separated in the melt (see
Table 1).

Examples 8 through 12 contained maleated
polyethylene waxes, maleated crystalline polypropylene
10 waxes, and a maleated amorphous polypropylene wax
respectively. All these blends were compatible and did
not phase separate in the melt (see Table 1).
Selected compositions from Examples 1 through 12
were let down into plastic grade polypropylene
15 homopolymer (MFR 12, density 0.91) 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
20 containing nonmaleated wax dispersants exhibited only
fair to poor pigment dispersion and considerable
plate—out problems. Conversely, film containing
maleated wax dispersants (Examples 8-12) exhibited
excellent pigment dispersion with no evidence of
25 plate—out.



15 - "l ow ol ecul ar wei ght wax is an ethyl ene-carbon nonoxi de copol yner (CO
content 31% 1,500 nol ecul ar weight, 1.02 density). Exanple 8 20 A
conposition simlar to Exanple 1, except the | ow nol ecul ar weight wax is a
pol yet hyl ene grafted with mal ei c anhydride (8,000 nol ecul ar wei ght, 0.908
density, 2-3 acid nunber). 25 Exanple 9 A conposition simlar to Exanple
1, except the | ow nol ecul ar weight wax is a polyethylene grafted with

mal ei ¢ anhydri de (8,000 nol ecul ar weight, 0.918 density, 9.6 acid nunber).
30 Exanple 10 A conposition simlar to Exggple 1, except the |ow nol ecul ar
wei ght wax is a crystalline pol ypropyl ene grafted w th mal ei ¢ anhydride
(4,000 nol ecul ar wei ght, 35 0. 934 density, 45 acid nunber). - 13-

Exanpl e 11 A conparison simlar tongﬁggpkgggm eRPt the dispersant is

crystalline polypropylene grafted w dride (12,000 nol ecul ar
wei ght, 0.940 5 density, 60 acid Eﬂmmﬁgﬁl e 12 A conposition
simlar to Exanple#l, except the d| r phous pol ypropyl ene

grafted with 10 | ei ¢ anhydride (4,000 nol ecul ar weight, 0.90 density,

= O H O OH = H O H O QO U U 0O

I

M O H H H M H O O O U O

(4:1)
Z2—-18 Pigment NX—15 P
I

Compatibility

Polyolefin Pigment Ratio,

o O H O H O H = O O O O 0

TABLE 1

5—-16 Pigment
I
I

Compatibilities of Low Molecular Weight
Polyolefins with Fluorescent Pigments#*

*Day-Glo S-16 Orange, Z—18 Signal Green, NX—15 Orange, all based on
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42 -acid nunber). The substantially higher weight carrier plastic can, if
desired, be the sane resin as the final nolded products, to be colored. The
carri.er plastics include 15 pol yol ef i ns such as pol yet hyl ene,

pol ypropyl ene; styrenics such as polystyrene, ABS, SAN, and bl ock

copol yners; and pol yam des such as Nylon 6, Nylon 6,6, Nylon 12, Nylon 11,
Nyl on 6, 12. The invention conpositions may contain other 20 addi tives
normal Iy found in color concentrates including inert fillers to provide
opacity, UV stabilizers, and antioxidants.16tre inert fillers, which should
have a particle size of 2 mcrons or |less, include talc, clay,funmed—-

silica, silica gel, titanium dioxide, barium 25 sul fate, zinc oxigde, and
cal ci um carbonate and others. The detail ed expl anati onTgg§Sbest 4 and
the chem stry involved is outside the scope of this dis | r, an
excel l ent description is given by Patton in his Pignent me 1,

pp 891-903. 30 Many daylight fluorescent dyes are based on aromatic
structures such as the xanthenes, rhodam nes, an nonaphthal i m des,
perinones, and thioindigos. In Exanples 1 and 2, the | ow nol ecul ar wei ght

di spersant waxes were: an unnodified pol yet hyl ene, aqg 35 an oxi di zed
pol yet hyl ene. th gave inconpatible pl egds -pld g Wth the fluorescent
pi gnent as evi deficed by phase separation fh the mgt gsee Table 1).
Exanpl es 3 through 7 contai ned et hyl ene-carbon
9
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nonoxi de copolynmers with 2, 8, 14, 21, and 30% CO 5 cont ent
respectively. The conpositions were inconpatible and phase separated in
the nelt (see Table 1). Exanples 8 through 12 contai ned nal eat ed

pol yet hyl ene waxes, nal eated crystalline polypropyl ene 10 waxes, and a
mal eat ed anor phous pol ypropyl ene wax respectively. Al these blends were
conpati ble and did not phase separate in the nelt (see Table 1). Selected
conpositions from Exanples 1 through 12 were |l et down into plastic grade
pol ypropyl ene 15 honopol yner (MFR 12+ pEnRsity 0.91) at a let down ratio
of 24-parts polypropylene to 1-part fluorescent concentrate. The resulting
bl ends were extruded into 2-m | filmand exam ned for pignent dispersion
and pl at e-out [Fheblismventioni hascheen GQSQ¥ibQﬂZnnfd¢#ﬂ1&)W1thbontaln|ng
nonnal eat ed “’afﬁ’a@ﬁ%ﬁi‘n*@fefg*’weg(gﬁkf erftis0 PhRiredieS per si on

and consi derab pl at e- out verse n1conta|n|ng mal eat ed
wax di sper sant dutei&niidd Qelgydékﬁtm‘ie@%&c‘@l}"éﬁ MRk di spersion with

no evidence of m&aificAtibasObhn be éffédted WftHEi rdhe spirit and
5 scope of the invention.

This Sheet Has Been Replac
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17 CLAI M5 1. A low plate-out flourescent pignment concentrate
characterized as containing: 5 (a) a pignent conprising a

pol yam de and a fl ourescent dye and (b) a polyolefin consisting essentially
of pol yethyl ene or pol ypropyl ene having a nol ecul ar wei ght of about 1,000
to about 10 100, 000, said pol yol efin containing pendant acid
or anhydri de residue groups in the anmount of about 0.25%to about 10% by
wei ght based on the wei ght of said polyolefin, and said polyol efin being
present in sufficient anount 15 -~ 18 ~t0 disperse said pignment. 2.

A concentrate according to Claim21 wherein said pignent and said polyolefin
are each present in an anount of about 5-50% by wei ght based on the wei ght
20 of the concentrate. 3. A cCDEIMSrate according to Caiml

whi ch contains, in addition, up to about 50% by wei ght of a conpatible

t hernopl astic polynmer as a carrier. 25 4. A concentrate according to Caim
3 wherei n sai d kher dopiosws pilatpebyheflogrestent qidgnents tdangarimatsonsi sting

of pol yethyl ene, pol gkl Eiggggedpggyégyégﬂgingolystyrene copol ymers and 30
terpolyners and pouy
a pigment comprising a polyamide and a
flourescent dye and
{b) a polyoclefin consisting essentially of
polyethylene or polypropylene having a
molecular weight of about 1,000 to about
10 100,000, said polyolefin containing pendant
acid or anhydride residue groups in the amount
of about 0.25% to about 10% by weight based on
the weight of said polyolefin, and said
polyolefin being present in sufficient amount
15 to disperse said pigment.

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

25
4. A concentrate according to Claim 3 wherein said
thermoplastic polymer is selected from the group
consisting of polyethylene, polypropylene,
polystyrene, polystyrene copolymers and
30 terpolymers, and polyamides.

This Sheet Has Been Replaced
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18 5. Process for preparing a | ow plate-out fluorescent pignent
concentrate characterized by dry blending (a) a pignent conprising a

pol yarm de and a fl ourescent dye and 5 (b) a polyolefin consisting
essentially of polyethyl ene or polypropyl ene having a nol ecul ar wei ght of
about 1,000 to about 100, 000, said polyolefin containing pendant acid or
anhydri de residue groups in the anmount 10 of about 0.25%to
about 10% by wei ght based on the wei ght of said polyolefin, and said

pol yol efin being present in sufficient amuontto di sperse said pignent,
sai d process conprising dry blending said pignent 15 and said
polyolefin, nmelt blending said pignent and said polyolefin at a tenperature
of about 300[erP}F (Ruog¢ess|fOr tprepzauingi25lom platerontr £l @preseent .

?QE??QZL | gnf ormng t PEhEAt -SBREEht TS 'cilaradeerdzba’ ByUas) Ub1éMding
(a) a pigment comprising a polyamide and a
flourescent dye and
5 (b) a polyolefin consisting essentially of
polyethylene or polypropylene having a
molecular weight of about 1,000 to about
100,000, said polyolefin containing pendant
acid or anhydride residue groups in the amount
10 of about 0.25% to about 10% by weight based on
the weight of said polyoclefin, and saigd
polyolefin being present in sufficient amount
to disperse said pigment,
said process comprising dry blending said pigment
15 and said polyolefin, melt blending 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.
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