
WO 01/00714 PCT/GBOO/01423 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 1o derived from a dicarboxylic acid component
and a diol component and a difunctional  monomer containing a S03M 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, 3o 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 i .2 true for 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,
particularly polypropylene  granule, with additives includes dispersing the
additives in a solvent followed by  removal of the solvent, While some
stabilization is imparted to the coated polypropylene  granules, the
ureated pellets have severe static electricity problems when subsequently
processed. It would be desirable to have available a simple process for
applying. additives 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-99103914
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 particles by the use of an aqueous
solution of a water dissipatible polyester and clay to coat particles  of
polyester. SUMMARY OF THE INVENTION According to the present Invention
there are provided  methods as set forth in the claims hereinafter. In
accordance with the present invention, a wide range of additive, such as an
oxidants or thermal stabilizers, colorants or the like can. be applied to
the surface of  polymeric particles. Advantageously, the additives may be
emulsified or dispersed in an  aquenus system and used to coal the
polymeric 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
formulated to treat polymeric particles which can then be formed into
materials made  from such particles. The resulting materials may be used in
applications such as. film or  packaging for food, medicine and the like.
Also, such aqueous systems may contain  



lubricants, mold release agents, antistatic agents and the like. Briefly,
the present invention includes a method for applying various additives to a
polymeric particle. PCTIGRG=1423 .5 Polymer$ ~rjjch ernerpe from tht
polymerization reactOf in Putticlc f"M W"id  substantially benefit from the
application of such aqueous. emulsions cbritaining  antioxidants and other
additives by nicans ofsuch an aqueous treatinenL Me Me= of  introducing
additives would eliminate mtlt compoundi-~g, lower production cmeW 5
rcquiremcnu, and rninimize heat iistory on the polymer panicles.  DETAILED
DESCRIPTION 07 THE rNVEVTI0W In accordance I% inurntiop, b method is
pTDvidtd for apPI*8 a v"ietY Of  with he pT-!!, 10 additives to polymeric
particles havinB a surface Ent I rE), of from 0,025 to G-D45 NW' (2545
dyneslcm). The aqueous composition used in this method inclades at leasi
Pne a dditive, 5-'weight %  - 50 weight % of a waicy-dissipatable
-polyestey dctived from a dicarboxylic. acid compentalt and a  diol
component and a difunctional rnolio'mer containing a -SO)M groap attached
to an aromatic  nucir-us to at least partially disperse, the additive. and
from 5 weight 9b to 95 weight % water, k5 wherein the pcrvantages arr.
based on the total weight of the components in the aqueDUE composition.
Additives employed in the prectice iD f the present invention include such
mauniah s3 antioxidants, including, for example, hindered phenols,
thiotstcrs, organophosphlies,  and bindemd arnines, which may readily be
dispersed or emulsified in the aqueous  exnulzion system. Additianal
iLddltives cuntemplated by the pmsent invcnri= include 20 Coupling agents,
antistatic agents, nucleating agents, metal deactivators, lubricants, sHp
azents, ptiblocking aBents, UV inhibitors, Do= tettirdants, release aSents,
Pigments,  colorants, acmidebydc reducing compOlInd, TthCDt Bills, and the
like. More particularly.  the additives employed in the practice of the
present invention may be selected fr=  andoxidants, e.g., tetr~isimethykne
3-(31,51-di-tert-butyl-41-hydrt)xyphenyl)i 25 prOpional0methant, or-tadecyl
3-(3',5'-di-i-b%ityl4-hydroxyphmyi)propionate, 1,3,5- 



trimcthyl-2.4,6-tris-(3,5.di-tert-buiyl).4-(hy&c);Kybenzy))bcr=enc,
bis(2,4-di-t-butyl- phenyl) pentneryth:ritol diphosphite, tris(mono
nanylphenyl)phosphitt, 4,4'.butylident- bis(5-mcthy)-2-t-butyI)phenuI,
tris(3,5-di-i-buty)-4-hydroxybcnzyl)isocyanmie~ tris- nouylpbtnyl
phusphitc; distearyl. penteerythritul dipbosphite; tetrakjs-(2,4-&-I ~o
burylpbenyl)-4,41-biphenylyltne-diphcsphoniic;
tis-(2,3-di-i-butylph=yl)phospbitc  butylated hydToxy tolumc; dicrtyl
thiod-1propionate; dimyristyl thiodipropionste; poly Wo 01100114 .4
pCTICUDD/01423 rMiniatcd with mearyl  0,4-c yclahexylme-dimclh. titana=',
r.111IDMill"I rOMPICXCS, iOw  alrobol); and the like: couPling zgen's' t
Tnolecular w6ght Volyclefins (with cdtboxYlic moicties), high mblecuIRT
WCight jic moictiesy orinsted parafts; -and the like;  polyolefuu and
zcrylates (w.ilh Carboxy . t c1hl 5 antktadc agcRts. e.g,, glyceroi
mcnosleffatcs; ethyoxylated amines; polyethylene glycol;  Clumernary
&=orjurn compounds (salts), and the like; nucle ating agents, e.g., sodi=
bcUosit; diphenyl phosphinic acid (including magnesium, sodium, calcium
Alumilum  salts);'Phenyl Phosphinic acid (includ.ing salts); pbetlyl.
phosphorous acid (including  salts); and ihe at; tnttal deactivniors, e.g..
exalyl bis_(benzyl1dcnc hydrazidt); 2,21. IQ oxemido bis.(tthyl
3-(3,*s-d'i-i-butyl-4-bydtc;typhcnyl) propiona it-, and the &c;
lubrican0slip agentslantiblocking agents, c.'9- diatomateous 6ilics
(earth); prec.ipiliatcd  sium silica gel, taic; clay; me%ull.ic stegrales;
alkyl bis-rugzamids'. glY=101.  Monostemics; polyethylene glycol;
erucatnid; Clewnid, -and the like, LTV inlAitors, e.g.,
2.h,y&oxyA-oaoxybcnzaphenonr, 2-bydroxy-4 Asoomaxybe=ophenone; 4-hydtcxyA-n
13 dodecylozybenzophcnonc; 2.(3-di-t-b-oryl-l-hydroxy-5-methy)pbenyl-5-
chlcnba=tri&zo1c; 2-(2-bYdtoxY-,3,5-di-t-oxny.lpbtnyl) benzouisautc;
p-t-buty)phenyl  szucyll~te; 2.4-di.;
t-butylphcnyl.3,5-di-i-butyl~4-hydroxYbtftzD2tc; nickel bia-ortho-
cthyl(3,5.di-i-butyl-4-hydivxyb=xyl) phosphonatc;
2.2,,6,61-teu-amcthyl-4-pipcridinyI  sebscair, and the like; flams
retardants, e.g,, decabromodipbcayl oxidc; 



20 dodeczcWorodimahaist dibtnz0ryclooc=r-; ethylene bis--dibromv norhornans
di=boximidic; ethylcnt bis-tcLrabrotnophthaljjWdq- antimony tric7ide, and
the likt;  A,propyl paraben, halogenated alk biocides, e.g., methyl
parabcn. ethyl parube Yl oqzanic  compounds, uwLsifion mctal carbamate
salts, and ft like; accialdehyde reducing  compounds svch as polyamidts,
such as those disclosed in U.S. patcnis 5,650,469-, 2.s 5,258,233; and
5,340,894, and rebeat Bids such us carbon black, antimony metal and M
absorbing dym such us Lhose disclosied in the PCT publication IJS97115353,
as well as mixtores of any two  oT more of the above MCn6on'cd. CIMSCS Of
CornpoUndS, or jr~;LtUre.S Of two Or inort  compounds from withi.n iB g .
iven class of compound, 30 7he additives are present in the composition
ranging from about 0.5 weight "A to  abaut 35 wtitzht 0/6, desirably from
about 2 Weight o/,D to about 30 weight % and murc L  WU U1100714
'PCTIGBOOJO1 423 -5- desirably from about 3 weight /a to about 25 weight %.
based on the total desirably weight of tht  canstitucr3ts of the
composition of the invention. The above additives are used  to coat the
polymer panicles in amounts tonging from about lo, ppm to about 20,000 PPM
(2 weight /d) and preferably from about 500 ppm to about 10,000 ppm (1
weight le)  based on the total weight of the polymer. ~+ as used herein to
One skilled in the an would urvdrrstand the tern."arttiblocking denote
tacky bomapolyrneric or copolyrneric materials that tend to block; adhere
of  congeal together in a nonpermanent but relatively strong bond after the
mater aim bavc  ben formed into discrete penicl~s or films and are pi .cad
in a faceto-faec eta 10 Depending on the tackiness of the surface, the bond
may be the result of time, p c  the targeted end use of the  and
temperature or any combination thereof. Depending upon polymer, it is
probable that tackifying additives have been ulilizcd to improve the cling



properties of a film made from the polymer. Such additives include
polybuienes tape e  mains, alkali metal stearates and hydrogenated rosins
and rosin esters. is The water-dissipateblt polyester is essentially dyed
from the f oll t least 20 tnnlc  eomponcnts_ A) at least one dicarboxylie
acid; B) at least one dial where a .  percent of the diol is composed of an
ethylene glycol having the formula  H(OCH3CH2)00H where n is an integer of
from two to about twenty; and t) at least one lie acid sulfomonomer
containing a -SO,M group,attacbed to an  difunctioaal dicarboxy 20 aromatic
w. clews, wherein M is hydrogen or Na', Li-, K~, mg-" C54-6, Cu4-*, Fe "
'Fe or a combination thereof. The sulfornonomer component of the. polyester
constitutes from  about 8 mole percent to about 45 molt percent of the
total.moles in constituents A-C. Such v-aterdissipatable polyesters are
described in greater detail in U.S. Patents  3,546,005 issued to Shields ct
a1. and 3,779,993 issued to Kibler et al. 2S Generally, the dicarboxylic
acid component of the water-dissipstable polyester can  be any alipb tic,
cycloaliphatic, or aromatic acid. Examples of such dic.arboxylic acids
include oxyalic; rnalanic; dimethylmOlanic; succinic; glaaric; adipic;
trimethyladipic;  pimclie; 2,2-dimethylglutaric; azelaic; sebacic; Mario;
maleic; ilaconie; 1,3 30 cyclopensanedicarboxylic;
1,2-cyclohcxancdicwboxylic; 1,3-cyclohexanediearbOxylie;
1,4-cyelohmanedicarbaxylic; phthalic tercphthalic; isophthalic; 2,5 WO
01/00714 PCT/GBOO/01423 -6 norbomanedicarboxylic; 1,4-naphthalic; diphenic;
4,4'-oxydibenzoic; diglycolic;  thiodipropionic; 4,4'-sulfonvldibenzoic;
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 dimethyl 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  10 dissipatable polyester is a polyethylene glycol) having the
formula H(OCH2CH2)"OH  where n is an interger of from two to about twenty.
Examples of preferred polyethylene  glycols) include diethylene,
triethylene, tetraethylene, pentaethylene, hexaethylene,  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 dials include
ethylene glycol; propylene glycol, 1,3- propanediol;
2,4-dimethyl-2-ethylhexane-1,3-diol; 2,2-dimethyl-1,3-propanediol; 2-ethyl-
2-butyl-I,3-propanediol; 2-ethyl-2-isobutyl-l,3-prpanediol; 1,3-butanediol;
1,4- butanediol; 1,5-pentanediol; 1,6-hexanediol;
2,2,4-trimethyl-1,6-hexanediol; 1,2- cyclohexane-dimethanol;
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 -SO3M 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 dicarboxylic acid, or derivative
thereof, containing a -SO3M group or a diol containing a - SO3M group. The
metal ion of the sulfonate salt group may be Na", Li+, K+, Mg++, Ca++,
Cu++, Fe, Fe +++ or combinations thereof. The -SO3M 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 *d"01=114 .7. pcrIGBOOrol423 15 weight % to about 50
wei ght % and more preferably from about 25 weight % to about  50 weight D
A,, based 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 adds which makeup the dicarboxylic-acid
component of the poiyestct or 



s polyesterataide, the properties 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 sulfvnate-containing  difunttional monomer varies the water
susceptibility of the polymer. The arno .mt of water used to form the
aqueous composition is from about 5 weight  to % to about 95 weight % and
preferably fro=.about 10 weight % to about 90 weight %  and more ,prfetbly.
from about 10 weight % to about 85 weight %, based on the total  weight of
the constituents in the aqueous composition. The water used to form the
composition may further contau t additives such as andoxtdants, processing
aids, slip  nBesats, ur1ublackirlg agents, lubricants and the like that,
preferably, are hydrophilic. is Some preferred polymeric particles which
may be coated using the composition and  method tiCthe present invention
include, for exarrtp1e, polyolefins such as crystalline  polypropylene, low
density polyethylene, high density polyethylene and linear low  density
polyethylenes. Other polymeric materials include, for example, polystyrene,
polyesters, polyamides and the like as well as copolymers such as
crystalline propylene 20 ethylene copolymers, rubbers such as ethylene
propylene rubber and the like. The  polymeric particles suitable for being
contacted with the aqueous composition of the  cllcis and the like. present
invention can be in the form of beads, powder, p Advantageously, and quite
unexpectedly, the composition of the present invention  allows the coating
of polymeric particles using an aqueous dispersion for hydrophobic  2S
mt-tcriels. Preferably, the aqueous composition and method of the invention
may be used to coat materials  having a surface energy from 0.025 - 0.040
NM-` (25 to 40 dynesfcm), and more preferably from  0.025-0.035 NM'' (25
dyneskm to 35 dynes/cm). 30 In accordance with another embodiment of the
present invention, there is provided a  method for applying additives to
polymeric panicles. The method includes the steps of -8 contacting the
particles with the above-described composition having at least one additive
and optionally drying the resulting particles. 



In accordance with another embodiment of the invention there is provided a
method  for dispersing a hydrophobic additive in an aqueous media. The
method includes the 5 steps of providing and contacting the hydrophobic
additive with an effective amount of  the water-dissipatable polyester
described above to form a mixture and agitating the  mixture sufficiently
to produce a homogenous blend. The aqueous composition of the present
invention can be dispersed in an aqueous  media in large quantities,
upwards of about 50 weight % solids. Preferred loading levels  10 fall in
the range of about 5 weight % to about 25 weight % based on the total
weight of the polymer additives and aqueous media. Typically; the loading
level is from sufficient  to impart from about 500 ppm to about 1 weight %
of the additive onto the polymeric particles.  The invention can be further
illustrated by the following non-limiting examples. It IS will be
understood that these examples are included merely for purposes of
illustration  and are not intended to limit the scope of the invention
unless otherwise specifically  indicated. These experiments use an aqueous
dispersion or emulsion to allow a water insoluble  hydrophobic solid to be
incorporated into water to form a stable dispersion. If the 20 stabilizing
emulsion or dispersion was not present, the insoluble solid would be mixed
into the water but would rapidly separate to form a distinct layer. The
percentages are by  weight unless otherwise specif ed. COMPARATIVE EXAMPLE
I 25 In an appropriate container, a homogenous additive blend was prepared
by mixing  together the constituents of Table I below and in the amounts
shown. The constituents  were blended using a high speed Ultra Turrax
mixer, available from IKA Werke, Janke &  Kunkel GmbH & Co. Staufen,
Germany. WO 01/00714 -9 Table 1 IngredientAmount 



(weight %) Wax Emulsion'27.0 Pharmasorb Regular40.0 Tergitol 15-S-721.5
Span 6030.5 SE21 antifoam40.3 Amerstat 25150.08 Aerosol OT 70 PG61.0
Water29.62 PCT/GBOOIO1423 'The wax emulsion was prepared according to the
method described in U.S. Patent  No. 4,880,470, Example I. This consisted
of 40 parts by weight of a low 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.
2Tergitol 15-S-7 is available from Union Carbide, USA.  10 3Span 60 is
available from ICI, UK 4 SE21 is available from Wacker, Germany.  3Amerstat
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 an
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. 20 Five hundred grams (500g.) of
polyethylene vinylacetate, available from Bayer  Germany, in the form of
pastilles having a diameter of about 5 mm was cleaned of any  silica
antiblocking coating using detergent and water. The cleaned polyethylene
vinylacetate was dried and placed into a polyethylene bag. Approximately
12.5 grams of  



the blend of Table I was poured into the polyethylene bag to give an
additive add-on of 25 about 10,000 ppm (i 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. WO 01/00714 PCT/GBOO/01423 .10 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  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  5 to be unacceptable. EXAMPLE I 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'30.0
Pharmasorb Regular30.0 Water40.0 15 '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 20 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. WO
01/00714 -11 COMPARISON EXAMPLE 2 PCT/GB00/01423 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 Emulsion27.0 Synpro 15 Calcium
Stearate'40.0 Tergitol 15-S-71.5 Span 600.5 SE21 antifoam0.3 Amerstat
2510.08 Aerosol OT 70 PG1.0 Water29.52 ISynpro 15 Calcium Stearate is
available from Witco, USA.  10 Synpro 15 calcium stearate 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  temperature. After drying, the polymer was
evaluated over a period of several days. It was found  that at additive
levels of 5,000 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 



20 without evidence of sticking and coalescence. WO 01/00714 -12
COMPARATIVE EXAMPLE 3 PCTIGBOO/01423 Tice 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 5,000 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 io
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
IngredientAmount (weight %) AQ29D22.5 Synpro 15 Calcium Stearate30.0
Water47.5 20 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.
-WG 0100714 PCTIGDOD!01423 From the examples it is apparent that the
additive compositions based an the  sulfcpalyCSter gave improved results
compared to the emisifiable wax based  jormulatio1ts, 5 ]U -14- CLAIMS 1. 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
dicarboxylic acid component and a dial component and  a difunctional
monomer containing a SO3M 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, Mg',  Cam`, Cu". Fe, Feor a
combination thereof; and (iii) from 5 weight % to 95 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;  i5 and (c) drying the resulting polymeric particles;
characterised in that said  polymeric particles have a surface energy of
from 0.025 to 0,045 N/m  (25-45 dyneslcm), 20 2. The method of claim I
wherein said polymeric particle has a surface  energy of from 0.025 to
0.040 Nni ' (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 Nm'' (25 dynes/cm to 35 dynes/cm). 25 4. The
method of any of claims I to 3 wherein said polymeric particle is  selected
from the group consisting of polyolefins selected from the  group
consisting of polypropylene, low density polyethylene, high -15- density
polyethylene and linear low density polyethylenes, polystyrene,
polyesters, polyainides; 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 is  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, reheat aids,  and
mixtures thereof. 15 7. The method of claim 5 wherein said additive is
selected from the group  consisting of tetrakis(methylene
3--(3',5'-di-tert-butyl-4-hydroxyphenyl)- propionate]naethane, octadecyl
3-(3',5'-di-t-bury]-4 hydroxyphenyl)propionate,
1,3,5-trimethyl-2,4,6-Iris-(3,5-di-tert-butyl)4- 20 (hydroxybenzyl)benzene,
bis(2,4-di-t-butyl-phenyl) pentaerythritol  diphosphite, tris(mono
nonylphenyl)phosphite, 4,4'-butylidene-bis(5- methyl-2-t-butyl)phenol,
tris(3,5-di-t-butyl-4-hydroxybenzyl)  isocyanurate, tris-nonylphenyl
phosphite, disteary] pentaerythritol  diphosphite;
tetrakis-(2,4-di-t-butylphenyl)-4,4'-biphenylylene 25 diphosphonite;
tris-(2,3- -di-t-butylphenyl) phosphite; butylated hydroxy  



toluene; dicetyl thiodipropionate; dimyristyl thiodipropionate; poly (1,4-
cyclohexylene-dimethylene-3,3'-thiodipropionate (partially terminated  with
steatyl alcohol); silanes; titanates; chromium complexes; low -16-
molecular weight polyolefins (with carboxylic moieties); high molecular
weight polyolefins; acrylates (with carboxylic moieties); chlorinated
paraffins; glycerol monostearates; ethyoxylated amines; polyethylene
glycol; gliarternary ammonium compounds and its salts; sodium 5 benzoate;
diphenyl phosphinic acid and salts of magnesium, sodium,  calcium,
aluminium;; phenyl phosphinic acid and its salts; phenyl  phosphorous acid
and its salts; oxalyl bis-(benzylidene hydrazide); 2,2'- oxamido bis-(ethyl
3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate;  diatomaceous silica;
precipitated silica, silica gel, talc; metallic 10 stearates; alkyl
bis-stearamids; glycerol monostearates; polyethylene  glycol; erucamid;
oleamid, 2-hydroxy-4-octoxybenzophenone; 2-
hydroxy-4-isooctoxybenzophenone; 4-hydroxy-4-n  dodecyloxybenzophenone;
2-(3-di-t-butyl-2-hydroxy-5-methyphenyl-5- chlorobenzotriazole;
2-(2-hydroxy-3,5-di-t-amylphenyl) benzotriazole; p 15 t-butylphenyl
salicyllate; 2,4-di-t-buty]phenyl-3,5-di-t-butyl-4- hydroxybenzoate; nickel
bis-ortho-ethyl (3,5-di-t-butyl-4-hydroxybenzyl)  phosphonate;
2,2',6,6'-tetramethyl-4-piperidinyl sebacate,  decabromodiphenyl oxide;
dodecachlorodimethane dibenzocylooctane;  ethylene bis-dibromo norbornane
dicarboximide; ethylene bis 20 tetrabromophthalimide; antimony trioxide,
methyl paraben, ethyl  paraben, propyl paraben, halogenated alkyl organic
compounds,  polyamides, carbon black, antimony metal, infrared absorbing
compounds, and mixtures thereof. 25 8. The method of any preceding claim
wherein said additive ranges from  0.5 weight % to 35 weight %, of said
composition. 


