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AQUEOUS APPLICATION OF ADDITIVES TO POLYMERIC PARTICLES BACKGROUND OF THE
INVENTION 5. The present invention relates to the aqueous application of
additives to polymeric particles. Particularly, the invention relates to a
composition and a method for applying additives to polymeric particles.
More particularly, the composition and method for applying additives to
polymeric particles includes using a water-dissipatable polyester to
derived from a dicarboxylic acid component and a diol component and a
difunctional monomer containing a S~03M moiety attached to an aromatic
nucleus. The composition and method of the invention are particularly
suited for applying hydrophilic and/or hydrophobic materials to polymeric
particles. Numerous methods for introducing additives to polymeric
particles are known to 15 those skilled in the art. For example, additives
such as antioxidants, processing aids, slip agents, antiblocking agents,
antistatic agents, lubricants, UV stabilizers, coupling agents and
colorants can be dry blended in either pellet or powder form or melt
blended using an extruder or other suitable melt blending apparatus. Some
polymers are presently being manufactured with technology that does not 20
lend itself to such techniques as melt compounding and pelletizing. Many
polymers such as high density polyethylene, linear low density
polyethylene, and polypropylene emerge from the polymerization reactor in a
dry granular form, i.e., in a form similar to that of a fluidized bed
system. Presently, additives for these polymers must be introduced by
melting, compounding, and then pelletizing. This extra step increases the
cost of such 25 polymer manufacturing operations and can adversely affect
the properties of such polymers. Another method of introducing additives to
polymeric particles is to contact such particles with an additive at the
extruder hopper during end use processing, but before melt compounding or
extrusion. Additives such as colorants, slip agents, processing aids, 30
blowing agents, and others are introduced to virgin polymeric particles at
this stage usually in concentrate form. In many instances, difficulty is
encountered in metering the exact amounts of additive concentrate necessary
to do a specific job. This is especially  cooo0l   2 9 DEC 2003 2_ 



true far additives such as processing aids and external lubricants which
arc used at very low levels and usually cannot be added in a concentrate
form. Another method for coating polymeric particles polypropylene granules
with additives includes dispersing the additives in a solvent followed by
removal of the solvent.'While some stabilization is imparted t5 the coated
polypropylene granules the vented pellets have severe static
electricity,problems when subsequently processed It would be desirable to
have available a simple process for applying sdditives to . , polymeric
particles in order to enhance the stability of the particles without
adversely affecting the physical properties and processability of the
treated panicles. (,__. WO-A-99/03914 discloses a process for producing a
polyester/clay particle composite having an improved particle dispersion,
which process includes the step of forming a clay coating on polyester
panicles by the use of an aqueous solution of a water dissipatible
polyester and clay to coat panicles of polyester. SUMMARY OF TEE INVENTION
Accroding to the present invention there are provided method on set forth
in the claim hereinaftcr. In accordance with the present invention, a wide
range of additives, such as antioxidants or thermal stabilizers,, colorants
or the like can be applied to the surface of polymeric particles.
Advantageously, the additives rosy be emulsified or dispersed is an aqueous
system and used !o coal the polymetric particles before normal drying or
degassing operations The additives may be applied using a variety of
techniques such as for example employing a spray, wipe, or dip system. Such
aqueous systems may be formulatedto treat polymeric particles which can
then be formed info materials made from such panicles. The resulting
materials may be.used in applications such as.film of packaging for food)
medicine and the Dike, Also, such aqueous, systems tray contain lubricants
mold release agents, antislatic agents and the like, Briefly, the present
invention includes a method for applying various additives to a polymeric
particle.   29 DEC2003   .J. PoJymcrs which emerge from the polymerization
reactor in particlc form would substantially benefit from the application
of such aqueous emulsion containing antioxidants and other additives by
means of such an aqueous treatment This means of introducing additives
would eliminate melt compounding, lower production energy . 5
requircrnents, and minimize heat history on the polymer partiles. DETAILED
DESCRIPTION OF THE INVENTION In accordance with the present invention a
method is provided, for applying n variety of additives to polymeric
particles having a surface enemy of from 0.02S to O.OA3 NM't (2.3-45
dynrslcm). The aqueous composition used in this- method includes at least
ogle additives S~'weight 96 - SD weight % of a water-dissipataDlt.polyester
derived from a dicarboxylic acid component and a diol component and a
disfuctional monomer containing a =5~D3M group attached to tin aromatic
nucleus to at lease partially disperse the additive, and from 5 weight % to
95 weight 96 wets, t5 wherein the percentages are based on the total weight
of the components in the aqueous composition. ,Additives employed in the
practice of the present invention include ouch rna,tcrinla as antaoxidunts,
including, for example, hindered phenols, thioesters, organophosphitt=s,1
end hindered amines which may readily be dispersed or emulsified in the
aqueous emulsion system. Additional additives contemplated lay the present
invention include 2o coupling agents antistatic agents, Z7uclcating agents,
metal deactivators lubricants slip agents antiblocking agents, UV
inhibitors, flame retardants, release agents, pigments) colorants,
acetaldehyde reducing compounds, rehent aids, and the like. More
particularly, 



the additives employed in the practice of the present invention may be
selected from antioxidants, eg tetrakis~methylene
3-(3',5'-di-tare-butyl-4'-hydroxyphtnyl) 25 prupionatejt~ethane, octadccYl
3-(3',S'-di-t-butyl-4-hydroxyphrnyl)propionate, 1,3,5
trimeihyl-2,~,5-tri.s-(3,5-di-tart-butt'l)-4-(hydroxybcrtzyl3bert,zene,
bis(2,~4-di-t-butylpheayll pt:ntncr}~thritot diph4~phite, tris(mono
nanylphenyl)phospluit:, 4,4'-buxylidtxubi3(5-methyl-2-t-butyl)pht:nol,
tris(3,5-di-t-butyl-4-hvdroxybcnzyl)isocyanutr-ate, ttis. ttonylpbt~yl
phosphitc; distearyl pentaeryt)tritDl diphosphitc; tetsaY.is-(2,4-di-! ?o
burylphenyl)-4,~+'-biphcnvlylcne-diphosphonite;
tris-(2,3-di-t-butylpht:nyl) phDSphitt; butylated hydroxy toluene; dictayl
thiodipropionate; dimyristyl thiodipropionatc; poly   y.   .,1- . 29 DEC
2003 ~c~- ( 1.4-cyclohexylene-dimcthylette-3,3'-thiodipropionate (partially
terminated with stearyl 1 alcohol); and the like coupling agents. ~e.g.,
silanes titanates; chromium complexes; law molecular weight polyoleftns
(with carboxylic moieties); high molecular weight poJyolefins and acrylates
(with carboxylic moieties); chlorinated paraffins; and the like; 5
entistatic agents, e.g.) glycerol monostearates; ethyoxylated amines
polyethylene glycol; quanernary ammonium compounds (salts); and the like;
nucleating agents, e,g.) sodium benzoate; diphenyl phosphinic acid
(including magnesium) sodium, calcium, aluminum salts); phenyl p)sosphinic
acid (including salts); phenyl, phosphorous acid (including salts); and tae
like,; metal deactiveicors, e.g., oxalyl bis-(benzylidene hydrazide); 2,Z'.
, . to oxamido dis-(ethyl 3(3;5-di-t-butyl-4-hydroxyphcnyl) propionate; and
the= like; lubricants/slip agents/antiblocking agents, e.g, diatomaceous
silica (earth); precipitated silica, silica gel) talc; clay; metallic
steerates; alkyl bis-steaiarmids: glycerol monastearates; polyethylene
glycol; erucamid; olcemid, 'and the like; UV inhibitors, e.g.,
2-hydroxy-4-octnaybenzophenone; Z-bydroxy-4-isooctaxybe-nzophenonr;
d-hydroxy-4-n
doccyloxybenzophenone:2-(3-di-t-butyl-2-2hydroxy-5-methylphenyl-5+
cblorvbcnwtxiaznle; Z-(z-hydroxy-3,~-di-t-amylphrnyl) benzotsiazalc;
p-t-buty)phenyl salicyllate;
2,4-di=i-butylphcnyl3,5-di-t-butyl-~-hydroxybcnzoete; nickel
bis-orthoethyl(3,5-di-t-but3rl-4-hydroxybctzxyl~ phosphorsate;
2,2',6,6'-let.-aixtcthyl-~-piperidinyl scbacatc, and the like; ilslne
tetardant5, e.g,, decabromodiphcnyl oxide; ~a dodccachlorodirnelhane
dibenzbcy.claoctanc; cl.hylenc bis=dibromv norbornnne dictirboximide;
ethylene bis-tetrabromophthatimidc; antimony trioxide, and ihc like;
biocidcs, c.g., methyl paraben, ethyl parabcn,.propyl pnrabr=tt)
halogenated alkyl organic compounds) transition metal carbonate salts, arid
the like; acetaldehyde reducing , compounds such as polyamidcs, such as
those disclosed in U.S, patents 5,650,4b9; 25 5,Z58,233; and 5,340,984, and
rehear aids such as carbon black, antimony metal and IA absorbing dyes,
such as those disclosed in the f CT" publication U597115357, as well as
mixtures of any two ox more of the above mentioned, classes of compounds,
or mixtures of two or more: compounds from within a given class of
compound. 30 The additives arc present in the composition ranging frorn
about 0.5 weight % to about 35 weight %) desirably from about 2 weight % 14
about 30 weight / and more   



29 DEC 2003  WG p100714   ~~3 desirably from about S weight % to about 2S
weight l. based or the total weight of the constituents of the composition
of the invention. The about additives ere desirably used to coat the
polymer particles in amounts taming from about l0ppm to about 20,000 ppm,
(2 weight %) and preferably from about 500 ppm to about 1O000 ppm ( 1
weigth %) 5 bast:d on the fatal weight of the polymer. One skilled in the
an would utuletstsnd the term "antiblocking" as used herein to denote tacky
homopolymeric or copolymeric materials that tend to block; achere or
congeal togeher in a nonpermanent but relatively strong bond after the
materials hare bear formed into discrete penicles or : fims and are placed
in a face to face contact  , , IO Depending on the tackiness of the
surface, the bond may be the result of time, p and temperacture or any
combination thereof. Depending upon the targeted end use of the polymer, it
is probable that tackifying additives have been utilised to improve the
cling properties of a film made from the polyrner. Such additives include
polybutenes terpene resins, alkali metal stearates and hydrogenated rosins
and rosin esters. 13 The water-dissipatable polyester is essentially
derived from the following components A) at least one dicarboxylic acid; 8)
at least one diol where at least 20 mole pcrecnt of the diol is composed of
an ethylene glycol haring the formula H(OCHzCH~3p0fi where n is 6n integer
of from two to about~twenty; and'C) at lenat one d3ftutctional dicarboxylic
acid sul fomanvmcr containing a -SO.~M ~group ~attached to an zo aromatic
nucleus, wherein 1v1 is hydrogen or 11e', 1ri'`, K~`, Ivl f `~`, Ca`'`, Cu`
~, Fe"`, fit"'', o~r a combination thereof. The sulfomonom~r component of
the polyester constitutes from about 8 mole pereenl to about ~5 mole
perccrlt of the total,rnoles in cortslitue.nts ~.-C. Such
vratea-dissipatable polyesters are described in grGetcr detmil in U.S.
Patents , 3,546,048 issued to Shields ct al, a3nd 3,77,993 issued to
lCiblcr et .al. 25 Generally, the dicarbaxylic acid component of the
wet.cr-dissipatable polyester c~t1 b~ nr~y aliphatic, cycloaliphauc, or
aromatic acid. Examples of such dicarboxylic ands inrJnde oyyalic;
rnalonic; dimcthylrnalonic; succinic; glijtatic; edipic; trimcchyladipic;
pitnclic; 2,2dimethylglutatic; .zelaic; sebacic; furnarie; malcic;
itaconic; 1,3 ~p cyclopcntanediearboxylic; 1,2-eyclohextirtcdicurboxylic;
1,3-cuelohexanediearbbxylic; 1,4-cyelohexnncoiearboxylic; phihalie
tcrephthalic; isophihalic; Z,5   9 DEC2003 WO 01/007l4 PCTlGB00107423
-6norbornanedicarboxylic; 1,4-naphthalic; diphenic; 4,4'-oxydibenzoic;
diglycolic; thiodipropionic; 4,4'-sulfonyldibenzoic; and
2,5-naphthalenedicarboxylic acids. . It should be understood that the use
of the corresponding acid anhydrides, esters, and acid chlorides of these
acids are included in the term "dicarboxylic acid". The esters 



5 are preferred, examples of which include dixnethyl
1,4-cyclohexanedicarboxylate; dimethyl 2,6-naphthalene dicarboxylate;
dibutyl 4,4'-sulfonyldibenzoate; dimethyl isophthalate; dimethyl
terephthalate; and diphenyl terephthalate. Copolyesters may be prepared
from two or more of the above dicarboxylic acids or derivatives thereof. At
least 20 mole percent of the diol component used in preparing the linear
water to dissipatable polyester is a polyethylene glycol) having the
formula H(OCHzCH2)nOH where n is an interger of from two to about twenty.
Examples of preferred polyethylene glycols) include diethylene)
triethylene, tetraethylene, pentaethylene, heitaethylene, heptaethylene,
octaethylene, nonaethylene, decaethylene glycols and mixtures thereof. The
remaining portion of the diol component is at least one aliphatic,
cycloaliphatic, or 15 aromatic diol. Examples of these diols include
ethylene glycol; propylene glycol, 1,3 propanediol;
2,4-dimethyl-2-ethylhexane-1,3-diol; 2,2-dimethyl-1,3-propanediol; Z-ethyl
2-butyl-I,3-propanediol; 2-ethyl-Z-isobutyl-1,3-propanediol;
I,3-butanediol; 1,4 butanediol; 1,5-pentanediol; 1,6-hexanediol;
Z,Z,4-trimethyl-1,6-hexanediol; 1,2 cyclohexane-dimetltanol;
1,3-cyclohexanedimethanol; 1,4-cyclohexane-dimethanol; 20
2,2,4,4-tetramethyl-1,3-cyclobutanediol; and p-xylylenediol. The third
constituent of the water-dissipatable polyester is a difunctional monomer
containing a -S03M group attached to an aromatic nucleus, wherein M is
hydrogen or a metal ion and may be added directly to the reaction mixture
from which the polyester or polyesteramide is made. This difunctional
monomer component may be either a 25 d.icarboxylic acid, or derivative
thereof, containing a -SO~M group or a diol containing a S03M group. The
metal ion of the sulfonate salt group may be Na+, Li+, K+, Mgr, Cap, Cu+`,
Fe's, Fey or combinations thereof. The -S03M moiety is attached to the
aromatic nucleus, examples of which include benzene, naphthalene,
anthracene, diphenyl, oxydiphenyl, solfonyldiphenyl, and methylenediphenyl.
30 The amount of water-dissipatable polyester present in the composition of
the invention can range from about 5 weight % to about 50 weight %,
preferably from about   29 DEC 2003 ~"~uiroo7 t~ ~ . P~rc ~aoorQ~ Q23 1 S
weight /4 to about Sfl wet ght % and mare preferably from about 2S weigth
/' to about 5fl weight %., hawed on the total weight of the constituents in
the composition.~ One skilled in the polyester an will understand that by
changing the proportions of the various acids which matte up the
dicarboxylic acid component of the polyester or polyesteramide, the
propenies of the polymer may be varied to meet specific end uses. For
example, as the proportion of terephthalic acid is decreased the polymer
becomes more flexible, Moreover varying the mole percentages of
sulfonate-containing difunctional monomer varies the water susceptibility
of the polymer. The amount of water used to form the aqueous composition is
from about 5 weight 



to l to about '95 wtight % and preferably from,ebaut 10 weight % tea about
90 weight l and more ,prefcrably.from about 10 weight % to about 8S weight
% based on the total weight of tbe constituents in the aqueous composition.
The water used to form the composition may further contain additives such
as antioxidants processing aids, slip agents antiblocking agents lubricants
end the like that, preferably, are hydrophilic. 13 Some preferred polymeric
panicles which may be coated using the composition trod method of the
present invention include, for example polyolefins such as crystalline
polypropylene., low density polyethylene) high density polyethylene and
linear low density polyethenes Other polymeric materials include for
example polystyene, polyesters polyamides and the Like as well as
copolymers such as crystalline propylene 2o ethylene copolymers, rubbers
such to ethylene propylene rubber and the like. The polymeric particles
suitable for being contacted with the aqueous composition of the present
invention cart be in the form of beads powder pellets and the like.
Advantageously and quite unexpectedly, the composition of the present
invention allows the coating of polymeric particles using an aqueous
dispersion for hydrophobic ZS materials . Preferably) the aqueous
composition and method of the invention may be used to coat materials
having a surface energy from 0.025 - 0.w090 NNI'~ 125 to 40 dyneslcrn), and
more preferably from 0.02.5-0.035 NM's t2S dyneslcm to 35 dyneslcm). 30 In
accordance with another embodiment of the present invention, there is
provided, a method for applying additives to polymeric particles The method
includes the steps of   `CuetruacJ `ua~ne;s ~o~ a~ Hqrur~ la~fun7I a~ air
`axial ~I cao.z~ ajqeyenE `iaxrcu xezmd, e.~jn paads t~~rt{ $ 9ursn papualq
aian~ s;aan;t;sizoa ate w~not~s s;unotuE atp y pcrs n~ojaq f ajqe~~o s;
uan~t;suoa ar.p Jarpa~0; 9trtxnu ~Cq pa~daid ssm pualq anprp.pE snoua~ocuoq
E `acute;uoo a;eudosdde ue ul SZ t ~'IdY~IdX3 3ALL'E~INdL~IO~ ~pat~roads
asrn~.tac~aa ssahtn;t~~an~ rCq aie safe;uaaiad at;Z va`Cej ;cut;stp a uuo,~
o; a;e.tedas `Ciptdei plnonn ;nq is;em acp o;ur paxrus aq ptnom p~tos
aTqnlosut acn `;uasaid you sem uotssadstp io uorslnuaa 8utztltqe;s of a~~i
wotsladsrp afqs;s a uvo~ o; ,ta;em o;ut pa;elod~oaut aq o; pcfos
arqot~da.IprCq ajqnjosut is;em B mojle o~ uotslntua so uorsladstp snoanbe
ue asn s;uatut,adxa asat(y 'pa;earpui ~Cfleo~taads ascw.tar.po ssafun uor;
uanur atp3o adoas acp ;tutrl o; Papua;ut;ou ale pus uotae~snlji,~o sasodrnd
.rod ~i~aiaw papnfaut aie satdtuexa asacp ;et~; pools.raptm aq ~2in~ St ;i
~saldurexa hut;tr,,tt1-uou ~utnnolto~ aq~ ~tq pa;et;sn(j~ iaqurr~ aq uEa
not;uanut atf,L -safar~red ouauLtfod atf; o;uo ant;tppe aqi ~o % ;q~ram j
;noqe o; tudd pas ;noqe cuol~ >_tedtzn o; ;narag~ns utoi~ st Ianal autpeof
ate; vlleord~tZ ~erpam snoanbe pue sanr;rppe iaauCfod ate; 30 ;t~~tann to;
o; atf; uo paseq % ;q~ ram sZ ;noqe o; % lq~iaN s tnoqe ~ o a3uei at;i ut
[Ie3 O i stanaf ~utpeoj paita~azd ~sptlos o/fl ;thtam ps ;noqe 3o spie~ndn
`sat;t;uenb a8sej ur etpaut snoanbe ue ur pas.radstp aq ut;o uor;uanut;
uasasd acf;~o uor;csodutoo snoanbz atf,L ~puafq snoua~otuot~ a aanpoid a;
.tf;uatar~~ns a.ttuxtut atp hut;e;tie pue ain;xtut z u.uo~ oa anoqe
paquasap Ia;Sa~CjOd afqe;edrssrp-ia~E~n atl; (~o;unome ant;oa~~a ue f~;IM
aAI;tppe ~IqOl~dOlp~l~ aL(; Our;~E~I10~ pue ~utp~noid~o sda;s S auk
sapntout potJ~am aqd, ~Erpatu snoanba ue ut am;tppE otqoqdoip~Cq a
5utsiadstp zo3 potpaui E paplnoid st alat~; uotluanut at~l,~o luarurpoqwa
saqlotre tf;im aouepiooaE uI 



~safotued hut;Insai atfa 8utf.~p rC~jsuotldo pue a~r~tppt; auo;seal;e
~urneq uor~tsodmoo paq~Iasap-anoqe ate; qyn~ sajat~ed aq1 ~utlaEluoa _g.
f~0~ ?~~ ~ Z,   WO 41/o0714 -9 Table 1 IngredientAmount (weight %)Wax
Emulsions27.0Pharmasorb Regular40.0Tergitol I 5-S-7~1.5Span 60'0.55E21
antifoam40.3Amerstat 2515 ~0.D8Aerosol OT 70 PG61.0Watez29.62 29 DEC 2003
pCTIGB00/01423 The wax emulsion was prepared according to the method
described in U.S. Patent No. 4,880,470) Example 1. This consisted of 40
parts by weight of a iow molecular 5 weight oxidised polyethylene wax
having an acid number of about 15 -17, 11 parts by weight Tergitol 15-S-9
from Union Carbide, 0.9 parts by weight of potassium hydroxide (86%), 0.4
parts by weight sodium metabisulfite) and 150 parts by weight of water.
~'I"ergitol 15-S-7 is available from Union Carbide, USA. 10 'Span 60 is
available from ICI, UK. 5E21 is available from blacker, Germany. SAmerstat
251 is available from Ameroid, UK. 6Aerosol OT 70 PG is available from
Cytec, France. 15 To evaluate the efficacy of the blend in applying an
additive to the surface of a polymer, a Kaolin clay based organic filler,
Pharmasorb Regular (available from Lawrence Industries, UK) was used~as as
antiblocking additive. This material was chosen for the evaluation since it
is brown in color and would allow visual appraisal of the coating
efficiency on the polymer surface. 2o Five hundred grams (500g.) of
polyethylene vinylacetate, available from Hayer Germany, in the form of
pastilles having a diameter of about 5 rnm was cleaned of any silica
antibIocking coating using detergent and water. The cleaned polyethylene
vinyl acetate was dried and placed into a polyethylene bag. Approximately
12.S grams of the blend of Tablte 1 was poured into the polyethylene bag to
give an additive add-on of 25 about 10,000 ppm ( 1 weight %). The bag was
sealed, shaken by hand for 30 seconds to mix the polymer and mixture. The
coated polymer was poured into a porous tray and allowed to dry at room
temperature. 



29 DEC 2003 WO 01/0071d pCTIG1300/01423 -10After drying, the polymer was
evaluated over a period of several days to determine if the pastilles were
free flowing (in which case the anti-blocking additive formulation was
successful) or whether the pastilles has stuck together (in which case the
anti blocking formulation ;vas unsuccessful). The ceasing efficiency of
this blend was found 5 to be unacceptable. EXAMPLE 1 In accordance with the
present invention. the procedure of Comparative Example 1 to above was
repeated except the constituents of the additive blend were those in Table
2 and in the amounts shown Table 2 IngredientAmount (weight %)AQ29D
~30.0Pharmasorb Regular30.DWater40.0 IS ~AQ29D is a sulfopolyester
available from Eastman Chemical Company) Kingsport, Tennessee, United
States of America. After drying, the polymer was evaluated over a period of
several days to determine if the pastilles were free flowing (in which case
the anti-blocking additive formulation 2o was successful) or whether the
pastilles has stuck together (in which case the anti blocking formulation
was unsuccessful). The coating efficiency of this blend was found to not
reach the required standard. Although the antiblocking effectiveness of
both coatings were not acceptable, the AQ29D sample was significantly
better than the coating of Comparison Example 1. The pastilles exhibited
improved flow and anti-sticking 25 properties when measured over a storage
period of several weeks.   29 DEC 2003 V1'o 01/00714 PCT/GIi00/a1a23
-l1COMPARISON EXAMPLE 2 In an appropriate container. a homogenous additive
blend was prepared by mixing together the constituents of Table 3 below and
in the amounts shown. The constituents 5 were blended using a high speed
Ultra Turrax mixer. 



Table 3  IngredientAmount (weight %)Wax Emulsion27.0Synpro 15 Calcium
Stearate~40.0Tergitol 15-S-7 ~ ~1.5Span 600.5SE21 antifoarn~ 0.3Amerstat
2510.08Aerosol OT 70 PG1.0Water29.62 ~Synpro 15 Calcium Stearate is
available from Witco, USA. to Synpro 15 calcium siearate was used as an
antiblocking additive to coat 500g. of polyethylene vinylacetate prepared
as described above in Comparative Example 1. The blend of Table 3 was
poured into the polyethylene bag to give an additive add-on of about 5,000
ppm. The bag was sealed, shaken by hand for 30 seconds to mix the polymer
and 15 mixture. The coated polymer was poured into a porous tray and
allowed to dry at room ternperature. After drying, the polymer was
evaluated over a period of several days. It was found that at additive
levels of $,000 ppm, the pastilles coalesced and were not easily separated
from each other. At an increased loading of 10,000 ppm, the pastilles were
free flowing 2o without evidence of sticking and coalescence.   WO 01/00714
-12 COMPARATIVE EXAMPLE 3 2 9 DEC 2003 PCT/C B 00/014 Z3 The additive blend
of Comparative Example 2 was used to coat polybutadiene, obtained from
Repsol, Spain. The polybutadiene was prepared by cutting a block of the 5
material into cubes of approximately 5 mm in size. The polybutadiene cubes
were coated with the additive blend of Table 3 in the manner described
above in Comparative Example 2 to give an additive add-on of about a000
ppm. After drying, the polymer was evaluated over a period of several days.
It was found that the polymer cubes has coalesced into one continuous mass
indicating that the 10 formulation shown in Table 3 was inefficient as an
anti blocking formulation on polybutadiene. EXAMPLES 2 and 3 15 In
accordance with the present invention, a homogenous additive blend was
prepared by mixing together the constituents of Table 4 below and in the
amounts shown. The constituents were blended using a high speed Ultra
Turrax mixer. Table 4 Ingredient 



.Amount (weight %)AQ29D22.5Synpro 15 Calcium Stearate30.0Water47.S za The
additive blend was used to coat polyethylene vinylacetate and polybutadiene
prepared as described above, respectively. The polyethylene vinylacetate
and polybutadiene coated with the additive blend of Table 4 in the manner
described above in Comparative Example 2 to give an additive add-on of
about 5,000 ppm. 25 After drying, the polymers were evaluated over a period
of several days and were found to be free flowing and consisting of
separate non-sticky particles.      , From the examples it is apparent that
the additive compositions based on `h,. sulfopolyester pave improved
results compared to the emulsifiable wax based . formulations, 5 to   2 9
DEC 2003 -14 CLAIMS 7. A method for surface coating additives to polymeric
particles comprising the steps of: (a) providing an aqueous composition of
matter comprising 5 (i) an additive for coating at least a portion of a
polymeric particle; (ii) 5 weight % to 50 weight % of a water-dissipatable
polyester derived from a dicarbolic acid component and a diol component and
a difunc>5onal monomer containing a 503%~ group attached to an aromatic
nucleus to at least partially disperse said additive, wherein M 10 is
selected from the group consisting of hydrogen, Na+, Li+, K'', fvlg''~',
Ca'") Cu'`.`, Pe'", Fe`~", or a combination thereof; and (iii) from 5
weight % to 9S weight % water, wherein said percentages are based on the
total weight of the components (i) - (iii); (b) contacting said polymeric
particles with said aqueous composition; r l 5 and 



(e) drying the resulting polymeric particles; characterised in that said
polymeric particles have a surface energy of from 0.025 to 0.045 Nlrn
(25-45 dyneslcm), 20 2. The method of claim 1 wherein said polymeric
particle has a surface ` energy of from 0.025 to 0.040 Nm'~ (25 dynes/cm to
40 dynes/cm). 3. The method of claim 1 wherein said polymeric particle has
a surface energy of from 0.025 to 0,035 I~Tm'~ (25 dyneslcm to 35
dyneslcm). 25 4. The method of any of Claims 1 to 3 wherein said polymeric
particle is selected from the group consisting of polyolefins selected from
the gxoup consisting of polypropylene, low density polyethylene, high    2
9DEC 2003 -15 density polyethylene and linear low density polyekhylenes,
polystyrene, polyesters, polyamides; copolymers selected from the group
consisting of crystalline propylene ethylene copolymers; rubber and
mixtures thereof. 5 5. The method of any preceding claim wherein said
additive as hydrophobic. 6. The method of any preceding claim wherein said
additive is selected 10 from the group consisting of antioxidants, coupling
agents, antistatic agents, nucleating agents, metal deactivators,
lubricants slip agents, antiblocking agents;. UV inhibitors, flame
retardants, release agents, pigments, colourants, acetaldehyde reducing
compounds, repeat aids, arid mixtures thereof. 1S 7. The method of claim 5
wherein said additive is selected froze the group consisting of
tetrakis(methylene 3-(3',5'-di-tert-butyl-4-hydroxyphen;
~l)propionate]methane, octadecyl
3-(3',5'-di-t-butyl-4.hydroxyphenyl)propionate,
1,3,5-czimethyl-2,4,6-tris-(3,5-di-tert-butyl)-4 20
(hydroxybenzyl)benzene,,bis(2,4-di-t-butyl-phenyl) pentaexythxitol
diphosphite, tris(mono nonylphenyl)phosphite,
4,4'-butylidene-bis(5methyl-2-t-butyl)phenol,
Iris(3,5-di-t-butyl-4-hydroxybenzyl) isvcyanurate, tris-nonylphenyl
phosphate, distearyl pentaeryttuitol diphosphite;
tetrakis-(2,4-di-t-butylphen.yl)-4,4'-biphenylylene 25 diphosphonite;
tris-(2,3-di-t-butylphenyl) phosphate; butylated hydroxy toluene; dicetyl
thiodipropionate; dimyristyl thiodipropionate; poly
():,4cyclohexylene-dimethylens-3,3'-thiodipropionate (partial3j~ terminated
with stearyl alcohol); silanes; titanates; chromium complexes; low   2 9
DEC 2003 -16 molecular weight polyolefins (with carboxylic moieties); high
molecular weight polyolefins; acrylates (with carboxylic moieties);
chlorinated paraffins; glycerol monostearates; ethyoxylated amines;
polyethylene glycol; quarternary ammonium compounds and its salts; sodium S
benzoate; diphenyJ phosphinic acid and salts of magnesium, sodium, calcium,
alurrtiniu~m;; phenyl_phosphinic acid and lt5 salts; phenyl ph05phOTfluS
2Cld and its salts; exalyl bis-(benaylidene hydl-a~ide); 2,2'oxamido
bis-(ethyl 3-(3,5-di-t-butyl-4-hydroxyphenyJ) propionate; diatomaceous
silica; ,precipitated silica, silica gel, talc; metallic 



to stearates; alkyl bis-stearanuds; glycerol monostearates; polyethylene
glycol; erucamid; oleamid, 2-hydroxy-4-octoxybenzophenone;
2hydroxy-4-isooctoxybenzophenone; 4-hydroxy-4-n dodecyloxybenzophenone;
2-(3-di-t-butyl-2-hydroxy-5-methyphenyl-5chiorobenzotriazole;
2-(2-hydroxy-3,5-di.-t-amylphenyl) benzotriazole; p 15 t-butylphenyl
salicyllate; 2,4-di-t-butyJphenyl-3,5-di-t-butyl-4 hydroxybenzoate; nickel
bis-ortho-ethyl (3,5-di-t-butyl-4-hydroxybenzyl) phosphonate;
2,2',6,e5'-tetrarnethyl-~-piperidinyl sebacate, de.cabromodiphenyl oxide;
dodecachlorodimethane dlbenzo~cylooctan.e; ethylene bis-dibromo norbornane
dacarboximide; ethylene bis 20 tetrabromophthalimide; antimony trioxide,
methyl paraben, ethyl paraben, propyl paraben, halogenated alkyl organic
compounds, polyatn.ides, carbon black, antimony metal, infrared absorbing
compounds) and rr>;xtures thereof. 25 8. The method of any preceding claim
wherein said additive ranges from 0.5 weight % to 35 ,weigh%of said
composition. .A2.A3.AYY .A[.AU.AL{ .A .A Y.ANe.ASE.A@,.A.AY(.AlR.A3R.Ay1i7q
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