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PARTI CLES BACKGROUND OF THE | NVENTI ON 5 The present invention relates to

t he agueous application of additives to polynmeric particles. Particularly,
the invention relates to a conmposition and a nethod for applyin addi tives
to pol yneri ¥OP4"7%| es. More particularly, the conpositi oﬂpcayffbaoﬂr@‘c%d f or
applying additives to polyneric particles includes using a

wat er - di ssi pat abl e pol yester 1o derived froma dicarboxylic acid conmponent
and a diol conponent and a difunctional nononer containing a SO3M noi ety

attached to am@QUBTIS APPIUCIAIUISN Jhe DBITPESS ToFOL AMdRIEPARGIOLES he
I nvention are particularly suited for applying hydrophilic and/or

hydr ophobic materials to polyneric particles. Nunerous nethods for

i ntroduci ng additives to pghiRiEEURY &F §HeSTa N to 15 those skilled
in the art. For exanple, additives such as antioxidants, processing aids,

slip agénts, antiblocking agents, antistatic agents, l|ubricants, W

stabilizers, c ' . . 0. either
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t he 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 itselfto 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 simiiar to that of a
flvidized 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




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
| ubricants which arc used-at very |ow |levels and usually cannot be added
in a concentrate form Another nethod for coating polymeric parti.cles,
particul arly pol ypropylene granule, with additives includes dispersing the
additives in a solvent followed by renoval of the solvent, Wile sone
stabilization is inparted to the coat'ed pol ypropyl ene granules, the
ureated pellets have severe static electricity probl ens when subsequently
processed. It would be desirable to have avail able a sinple process for
applying. additives to polyneric particles in order to enhance the
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appl i cations suc mor pac ing for food, ne i,cli] ne and the |ike.
Al so, such %ﬂmy%@wgimwm@npmm particle dispersion, which process

includes the step of forming a clay coating on polyester particles by the use of

an aqueous solutiop of a water dissipatible polyester and clay to coat particles

of polyester.
! SUMMARY OF TBE INVENTION

According to thé present inventiom thete ate provided
methods s bet forth in the claims hureinafter.

1 ntcordance with the present invention, a wide range of edditives, such as

| antioxidants or thermal stebilizers, colorants or the like can be spplied 10 the surface of

polyrngric particles. Advantapeously, the edditives moy be emulsified or dispersed in an

aqueous system and used lo copt the polymeric perticles before normal drying of

degassing opzlaliohs: The additives may be spplicd using p variety of techniques such es,

for exampic cmploying B spray, s'v'ipe, or dip system. Such aqueous sysiems may be

polymeric panticles which can thep bz formed inio materjals made
film or

formulated 10 treat
from such particles. The resulling materials may be used in applicotions such as.

packaging for food, medicine and the ]iké'. Also, such agueous systems may coniain
Jubricants, mold release agents, entistatic agents and the like,

Briefly, the present invention includes

a method for applyingrvarious

sddjtives 10 2 polymeric particle.




| ubricants, nold rel ease agents, antistatic agents and the like. Briefly,

"the present invention includes a nethod for applying various additives to a
pol ymeric particle. PCTIGRG=1423 .5 Polymer$ ~rjjch ernerpe fromtht
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i Lddl tives cuniepplahedwhynt prsamentic. rueshod-s pruitifer SEVERDHY Y Agent s,
antistatic agents, nucleatin a'?gﬁnt Sry EQ%E}E} o6& binyRic0on.845 NMBI(2e4int s, sHp
azent s, \OprddyivecR PRSI BRYTR R TEPESTS - Bo= tettir df“tsucﬁ@ﬂ QAR SEN! S,
Pignent s, gy0lf). afke Squed@ndothiptijiite usﬂdmdﬁmf‘h@dﬂ@qeﬁ&, el B BiTTs, gnd t he
like. More particularly. .the Ll bl Ser RED oM Bhidarbosia agdzompenssigndishe
present i n\?gﬁﬁlﬁ‘n% r?% “Pé‘é"ds'seﬁ'pgplg&u}#sé? g_’n_do; idant s, eatfl hed 1€ bd mbMaLEEL hykne
3- (31, 51- diici kegondmu bad # dilbnbriods mjorgRHERYPY L 25 Op dha E)rret E?Q,t&“gr -t adecyl
3- (3", 5' - di )i - b9 L] A AUAY QYRR Sulbtiod) ktadne 5 Wejgbt B- 10 95 weg .

i i 008 COMpOsition.
| |5 wherein the percenlages arc based on the 1ota} weight of the components in the aguEoRs po

yed in the prectice of the present invention include such materiala

Additives emaplo i
thioesters, organopbosphites,

os antioxidants, including, for example, hindered phenols,
and bindered amines, which may readily be dispersed or emulsified in the agueous

emulsion system. Additional additives contemplated by the present inventon include

20 coupling sgents, antistatic agents, pucieating agents, _

ggents, antiblocking agents, UV inhibitors, flame retardants, release agemts, pigm.:nls,
heat nids, and the like. More particularly,
be selected from

metal deactivators, lubricants, slip

colorants, acetaldehyde reducing compound, Te
the sdditives employed in the practice of the present invention may
antioxidaots, ¢.g., tetrakis[methylene 3-[3‘,5'-di-len-bury1—4'-hydrnxyphmyl)—
25 propionsie)methane, oi:tad:c:}l 3—(3',5‘-di-t-bury14—hydrox)rphmyl)pmpionxjtq 1,3,5-
trimethy)-2,4,6-11is-(3,5 .di-ten-butyl)-4-{hydroxybenzyl)benzene, bis(z.-&-dl-t-bn.tyl-
 phenyl) pentaerythritol diphosphite, tris(nono nonylphenyl)phosphite, 4,4'-hmyhdf-m:-
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30 butylphenyl)-4,4*-biphenylyl ene-diphosphonite, tns-(2 ,B-di-l-butylphtnyl). phosphite;
burylsted hydroay tojuenc; gicetyl thiodipropionale; dimyristy) thiodipropionsts, poly
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i out 30 weight % end more
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l i i ters.
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15 The water-dissipatable polyester is essentially derived from the folloynng

: dicerboxylic aC
components: A) bl least one st
percent of the diol is composed of an ethylene glycol beving t-hc formula o one
H(OCH;CH;),08 where 1 is en integer of from (wo 10 about twenty; end C} :h Iy

n | ind o an
difunclional dicarboaylic scid sulfomonomer comtaining & -SO:M g‘rju; ‘B:‘I;B e
K Ca™,Cu",Fe™, ,
i .0 M is hydrogen or Na*, Li', K Mg, ) _
atic nucleus, wherein Mis hy .
e vof, The sulfomonomer component of the polyester constitutes from
¢ 1otal moles in constituents A-C.

id; B) at Jeast one diol where at least 20 mole

ot & cornbinzation ther

about 8 tnole percent 1o sbout 45 mole percent of U

ibed i il i . Patents
Such water-gissipatable polyesters are described in grester dewil in VU.S.Pa

i § al.
3,546,008 issued to Shields et al. and 3,779,993 issucd 10 Kibler et
¥ ? .

25 . o
Generally, the dicarboxylic ecid componem of the wales-dissipatable polyester can
]

or azomatic aeid. Examples of such dicarboxylic acigs

be any sliphstic, cycloaliphatic, -

include oxyalic; malonic; dimc_thylmalonic; spccinic; glutaric; edipic; iy
pirnelic; 2,2-dim:|hylglutnric; azelaic; sebacic; fumnerit; mal;:c; jtaconice; 1,3-

. . . les
ci pmtanedicarhoxyiic' } 2—:ycluhzxan:di:muonyhc; l.a-cyclnhexmedxcarbcxy: :
a0 Cycuo vy ¥ o

. . I' . q -
| d-cvclohcamcdicarbuxylic; phihalic terephthalic; isophthalic; 2,5



properties of a filmmde fromthe polyner. Such additives include
pol ybui enes tape e mains, alkali netal stearates and hydrogenated rosins
and rosin esters. is The water-dissipateblt polyester is essentially dyed
fromthe f Qlerhohgast 20 tnnlc eonponcnts_ A) at |east aravchooardsexylie
acid; B) at |east one dial where a . percent of the diol is conposed of an
et hyl ene glycol having the fornula H(OCH3CH2) O0H where n is an integer of
fromtwo to about twenty; and t) at |ea$t one lie acid sul foronomer
containing a -SO M group, attacbed to an_ difunctioaal dicarboxy 20 aromatic
w. clews, web@hanedidadonyli; dgeripbthaligadiphenic; 4, K-oxydigenzoicpdighycoligys- | Fe
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mal eic; ilaconie; 1,3 30 cycF%pensanedJcar oxylic; . ¢
1, 2- cycl ohcpraprreld Gwisawyplor sioreiofbe shovpisaRABicc41ds Ok Jerivatives thereal.
1, 4- cyel ohmaned) i €perlh fahd fiol ERGRALRMsSn pramRhy haline vl VIO
01/00714 PCT/ eé%@ﬁ?%‘l - Gpcrﬁor bomanedi car boxyl i c; f - nalpeht EgH}c di pheni c;
4,4 - oxydi béissipitahle polyesyerds 4 poly(ethivieaeielyrelphappgthe forpul "BEhzoi c:
and 2, 5~ naph 02l S0 el AL AV HolGvGh Hibut blen8f) Gtlathol ol AREN BOK(dUAnet he use
of the correspondi ng ac anhydrides, esters, and acid chlorides of these
aci ds are i gigtalsiedclnde dibthyleas, tictiiilengr isBasthylencapndeethyisse. heypedhdenes o o
preferred, exanples of i gh| el BELRKIcde AySochRexaRadhGashOXY! at e;
di met hyl 2, EPE“M%“& ‘;ecﬁégqﬂdﬁ?%g’rlg%%@t e’ Hﬁ%gu{’ f’iﬂ" é,”zy “'sul f ony[ di benzoat e;
di et hyl i Fipletdaiiiag portioh ofthigiol camnepenthinstdeast ongralipbatisheysiplihetie it hal at e.
Copol yesters may be, b cBALES 1{d Ofols el e YigneHiycoh BropPRUE gbaIAL BOXYI i C
aci ds or4 e?rlc'Wﬁ%{‘l: \Q/‘é’% ?’hag?pg%sfo.q theh e YiheYhycoll Bro gﬁ‘
propanediol; 2,4-dimethyl-2-ethylhexane-1,3-diol; 2,2-dimethyl-1,3-propanediol; 2-ethyl-
2-butyl-1,3-propanediol; 2-ethyl-2-isobutyl-1 ,3-propanediol; 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 -SO3;M 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 -SO;M group or a diol containing a -
SOsM group. The metal jon 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



At | east 20 nole percent of the diol conponent used in preparing the |inear
water 10 dissipatable polyester is a polyethylene glycol) having the
formula HHOCH2CH2)"OH where n is an interger of fromtwo to about twenty.

- Exanpl es of preferred pol yethylene glycols) i ncl ude di et hyl ene,
triethylene, tetraethylene, pentaethylene, hexaethyl ene, heptaethylene,
~oct aet h% nonaet hyl ene, decaet hyl ene gl ycol s and rAcR/GReI¢R3er eof . The
remsu.nl"&g "M on of the diol conponent is at |east one aliphatic,
.cycloallphatlc_ or 15 aromatic diol. Exanples of these dials include

et hyl ene gl ycol; propylene glycol, 1 3- propanedlol

2, 4-di met hyl - 2- et hyl hexane- 1, 3-diol; 2, 2- ) oat: 2-ethyl-
2- but yl Igw&gmwwwdtmm@uébmmgmﬂéﬁmb&gg ¥\H ane kﬁ ﬁ'&?&ﬂs but anedi ol -

~1,4- butanediol; 1 t anedi Goll& inqhecgmposmon
2,2, 4- tbﬂmhwuk“&ﬂﬁéﬁ’é 'g%ffé"e gyc ohexane di rrehha nal ;

1 3-cycl ohexanggimh ia yestdh ﬁ-wﬂbﬁmhemdéb%#’w& WEq§ e Bryportions of

2,2, 4, 4-tetranet hyl - ycl obu Xeth wi Be@divetict gkhe t hird
constltmanoﬁsadﬁéwhéﬂhéi" Hl“ﬁéﬂ‘p‘éfarél%‘f ﬂL"‘f‘?}&?F@“ is a d?fucaﬁl onal nmonomer

cont ai ni ng rgggﬂ%%{l\qrﬂgwpm@; $aEhgslymer may h: wanedi '8 THECIPEEIOC SRRMYS 0 M i s

hydr oger?° n and _nay add {d, YhelpRlyrhe@ bebatfigsi on mi xture
f r om whi Fh exdospleg et theprapontisp of Eb'f gb‘l"é?% géégbgr%de . hi s, di functi onal

nmononer co fpahe o cehmmgbﬂngﬁulfeﬂ%%FW““&“gderl vative
t her eof m%%%ﬁrr\\gm&gcgﬁgroup %Frpa ol %}JW ng a - SQG3M group. The
. netal |oaqﬁafmﬁrhem9n¢rﬁawan@ PRGBS ERH {53’ BE Li + Ca++,

Cu++, e.n:r++ or &Q;Qg&ﬂ@éd@@&ﬁﬂ\?h@ﬁﬁansﬁﬂﬁ? ssml%ﬁﬁlne‘tbg‘?“{vg“’éﬂ'hched t0
the ar orratl us exarrpl es, of_ which i 5 Qggﬂego\na tvhal ene,
ant hr ggengio dﬂmprsé ngdis,hl b’xgﬂdlmﬁﬁ'ﬁw f’%?‘f%)&ﬁ 4 /pﬁ Eh

|S eggg, tbq b‘ﬁgedl phenyl .
30 The am) nt Of?{v%? %%hpﬁdﬁglgmmbymn@ wriRh én osition of
hge fro

the invéf F‘SWPE m about ;,,anbgmtmi&ny\emght %
pr ef er ablweight ofhe bonstitvents kg gape0ys SR '@&ﬂ{%wé 15 wei %b‘%‘ %to about 50
t

wei ght % and E@;,tga?@ar@mmaﬁamﬂmwa@w@mmﬁsﬁﬂﬁ P50 wei ght D
(0)

A, . basedBRY of th Febly) af #sition. One
skill ed ispetthantiRlpsking waeol 3%ﬁ?“un§e%§’?§% alt y) st ey doapiyl

g 448 and
pr oporL,l ONS Glgmelpreited y @yﬁu&@mﬂwmwﬁwﬂg‘éﬁ@gﬁ%g@??’i acl d
conponé&nt of ﬁe pol yestct or nclude,forcwnplt,lwl?“l‘ﬁn’s“ch“ crystalline

method 0 1hc present invention i iy o
polyprnpylcm:. {ow density polyethylene, high density polyethylene and hnear [0

es. Other polymenic materiols include, for example, polystyrent,
ymers such as crysialline propylene
ylent rubber and the like. The

densuy polyethylen
polyesiers, polyemides and the like as well as copol

20 eihylene copolymers, rubb:rs such as cihylene prop

polyrnmc panicles suiteble for hemg comacied with the agueous composition of the

tan be in the furm of beads, powder, peliets and the like.

resemt invention
’ the cotnposition of the present invention

dly
Advaniageously, and qulu: unexpectedly,
allows the coating of polymeric particles using an agueous dispersion for hydrophobic

2¢ yosierisls.
. " 3 » 0 ‘- - ]
Preferably, the agueous composilion and method of the invenuon may be used 1o coat mblenals
having & surface energy from 0.025 - 0.040 NM* (251
0.025-0.035 NM™ (25 dynesfcm to 35 dynes/cm).

ance with another embodiment of the present invention, there is
od includes the steps of

o 40 dynesicm), and more preferably from

provided 2
30 1n accord

method for applying additives (0 polymeric panticles. The meth



S pol yesterataide, the properties of the polyner nmay be varied to neet
specific end uses. For exanpl-e, as the proportion of terephthalic acid is
decreased, the polyner becones nore flexible. Mreover, varying the nole
per cent ages of sulfvnate-containing difunttional nononmer varies the water
susceptibility of the polynmer. The arno .nm of water used to formthe
aqueous conposition is fromabout 5 weight to %to about 95 wei ght % and
preferably fro=.about 10 weight %to about 90 weight % and nore ,prfetbly.
from about 10 wei ght %to about 85 weight % based on the total weight of
the constituents in fh leddriO8Y cofdpBsivid Rivings tkadtond sidivehe
conposition ﬁﬁ@‘a?tﬁﬁttlﬁ]eep%ngcg%ﬁglu%tthgg%??i ves suiﬂr?gas ando%(gfagants, processi ng
aids, slip mﬁesﬁtmllwr&mgltbmﬂcisultigg pagédiess, | ubricants and the |ike that,

preferably, are hydrophilic, is.So - PO | £ : 4 i ch
nmay be coat ed usi%ﬁ@ﬂ@%dﬁﬁo@?iﬁcﬁﬁﬁw én?ré{tﬁggﬁfﬂh@ heértg)lrs@g%?\dtegﬁ@éﬁrg? i on
ijncl y;:le, ff)r : ﬂ'e;sppge,hhyaﬁ&pgabiefafdlﬁvesilum sﬁ.&?maﬁagﬁmthqsbhglpﬂegﬁyl ep;a, | ow
ensi ol ye ene, hi'gh densi. e ene..and.linear .. i
ol et hy! ernesteptutupviion gubraniaciab LR rorrhi gL i B § Bt EHnonBE DR Y ore

I t , I ) ' ingalse
pol yesters ggeo%§gpe%§§p£gavgfett ;L{lhﬁ‘cs!el‘ K& c@sed WBhVe 1@ forMmGPa e s fyitaing

crystalline ene copol yners, rubbers such as ethyl ene
propyl ene r ubkigturesadiddndyté roducrpshomagrRavsbiepd. parti cl es suitabl e for being

contacted with t t}gﬁgﬁggsg%mggpg%iég,ﬁggu%%ﬁ%ﬁoﬁ chbesdigpebed ticanlalicdus pr esent

I nvention can be er, Advant atgeousl , and quite
unexpect edl y,mddiin t@gpantiicnupiardhef sbeis §8 meighhipesglifs Fre 517?‘50‘\%‘1\“!9(118" at'i ng

of polyneric rtjcles n A0 | SR6d st O bdsed o ARRRRINEof 2S
m-tcrielst? Ffi%g\"éi’%l‘ﬁi’%of 8&5}8{3 us/%g&(;a}ggdsz?t i (])EFIH and s_ma?hod_ of the jnvention
may be used tge sPpheraBditivésaind aghmvs media Tymisallyathelnaigg lvelmirgmeyificienty 040
NM* (25 to 40 dynesfcm, ot e f eLa0lo 0 Pdifivd o BeYiymbid © (25
dyneskm to 35°HW@W®°“§S§$W%EOC%$E‘§£%%tﬂf%not%er enboglgngﬁt of the
present invenfhes. there is provided a nmethod for applying additives to

pol ynmeric panicles. The nethod.incl.ud o S RSwRE nof i bhdles. tihe
particles with tifBe %Mpcﬁ&%’ F"B@'ﬁr l:‘:ig'srr%%)ctgi%?i on ﬁéa‘?/“l Soat% oﬂe addi tive
and opt i onal |y 86 \hdegstdddahatelsesk examplesard inclhées 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 specified.

COMPARATIVE EXAMPLE 1

25
In an appropriate container, a homogenous additive blend was prepared by mixing
together the constituents of Table 1 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.



In accordance with another enbodi nent of the invention there is provided a
met hod for dispersing a hydrophobic additive in an agueous nedi a. The
met hod includes the 5 steps of providing and contacting the hydrophobic
addi ti ve w7 f ecti ve anount of the water-dissi pat BSATECHIBPYRLt er
descri bed above to forma mxture and agitating the mxture sufficiently
to produce a honogenous bl end. The aqugous conposition of the present
i nvention can be dispersed in an aqueous nedia in |large quantities,
upwar ds of about 50 wei ght @6solids.TF%§ferred | oading levels 10 fall in
the range of about 5 weight %to abouf % wei ght % based on the total
wei ght of the pol yner additlveﬁ%ﬁg&kn queols Re@h@- Typically; the I oading
level is fromsufficient [to inpgart from ab ut}ipg ppm to about 1 weight %
of the additive onto the palyneric particleSV®ERE Invention can be further
illustrated by the foll ow|Mxibmulkioni ti ng}exa®PPes. |1t IS will be
understood that these exanphgsads Rep@htded maoel y flor purposes of
illustration and are not imtended o tTmitTh sScope of the invention
unl ess ot herwi se speci fi cal F5gHe 'ﬂ$§étnﬂ Fhese-experi ments use an aqueous
di spersion or enulsion to épMDﬂfa wat er i hsol ubfe ydr ophobic solid to be
i ncorporated into water togkorBFoghabl e {li spepsion| If the 20 stabilizing
enul si on or dispersion wag— o resent, the | lublle solid would be m xed
into the water but woul d réﬁﬁeﬁéiiéz ar-gtet++o %?ula di stinct |ayer. The
percentages are by meightﬁﬁﬁﬁeggfa BS wi se spbfit ¢d. COVPARATI VE EXANPLE
| 25 In an appropriate contvaiterer, a honogenow8-63ddi tli ve bl end was prepared
by mixing together the constituents of Table | below and in the anounts
shown. The constyetwi@Riruisiokers phipartdadcdising g te hieglod dpwabedntl.3 PRtant ax
mi xer, avail ahlg 4 gsonmbAabrekie, Thiaduneisted oReMjcels b@visighgoTolowsteladular,
Ger many.; WO 01, J0H Hidis3d palpiBylind WeH iRy nAtil mitnber 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.

Tergitol 15-S-7 is available from Union Carbide, USA.

10 3Span 60 is available from ICI, UK.

4SE21 is available from Wacker, Germany.

S Amerstat 251 is available from Ameroid, UK.

6 Aerosol OT 70 PG is available from Cytec, France.

15 To evaluate the efficacy of the blend in applying an additive to the surface ofa
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 1 was poured into the polyethylene bag to give an additive add-on of

25 about 10,000 ppm (1weight %). 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.




(weight %9 Wax Enul sion' 27.0 Pharmasorb Regul ar40.0 Tergitol 15-S-721.5
Span 6030.5 SE21 antifoam0.3 Anerstat 25150.08 Aerosol OT 70 PG61.0
Wat er 29. 62 PCT/ GBOO 01423 ' The wax enul sion was prepared according to the
met hod descwO@be?tr U. S. Patent No. 4,880,470, Exanpl e | PCTHiBO/@MESI st ed
of 40 parts by weight of a | ow nol ecular 5 wei ght oxidi sed pol yet hyl ene wax
having an acid nunmber of about 15 -17, 11 parts by weight Tergitol 15-S-9
from Uni on Carbide, 0.9 parts by wei ght of potassium hydroxide (86% 0.4

parts by weight, so fito ter.
2Tergi tol 15- SA'PS gng%gﬁ%wﬁ#b%%ng ?\lllagér;llq) %'S%P%ﬁ)d B%A ra\“%gg detg i's

avai | abl e fif hephdulles WKreéfreSEQﬂymgs (irewBich admled]a‘a"rmrblmkmgmddm@efmmganon 3Aner st at
251 is available fro r0| : G,i s ayailable from
Cytec, Fr aﬁ'@ésucfsss‘f‘(‘}p@i/‘é g‘“tl‘l"'i‘émngg E%%Z‘“B’T‘Bﬂ‘acaf%% 8pPtyi ng an

addi tive t gjdcRBiaSHFhBEE Ol astins koYY f]‘hélc&ﬁihblem&dn%yob@ﬁ&ﬁierﬂrv%%&df| | ler,
Phar masor b Regul ar (available from Lawence Industries, UK) was used-as an
ant i bl oclki rigbwaﬁcwm@le This material was chosen for the eval uation since
it is brown in color and would all ow visual appraisal of the coating
efficiency on the polyner surface. 20 Five hundred grans (500g.) of

pol yet hyl ene vinyl acetate, avail abl EXiMPRBayer Germany, in the form of
pastilles having a dianeter of about 5 mm was cl eaned of any silica

anti bl ocki ng coating using detergent and water. The cl eaned pol yet hyl ene

Vi nyI acet at e wasadtbrdadceanith thie poseht imventian, el predetiyie @f Eotpazrati YegEnampienkat el y

12.5 gr ar’rB agove was repeated except the constituents of the additive blend were those in Table 2

and in the amounts shown.

Table 2

Ingredient Amount
(weight %)
AQ29D! 30.0
Pharmasorb Regular 30.0
Water 40.0
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 \;fhich 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.




the blend of Table | was poured into the polyethylene bag to give an
additive add-on of 25 about 10,000 ppm (i weight % . The bag was seal ed,
shaken by hand for 30 seconds to mx the polynmer and m xture. gh coat ed
pol ymer wasvepmumoed i nto a porous tray and allowed to dr F(CH8EHE
tenperature. WO 01/00714 PCT/ GBOO 01423 .10 After drying, the polynmer was
eval uated over a period of several days,to determine if the pastilles were
free flowng (in which case the anti-blocking additive fornulation was
successful ) or whether the pagipp£SistAsERANG E pget her (in which case the
anti- bl ocking fornul ati on was unsuccessful). The coating efficiency of
this blend was found 5 to be unacceptable. EXAMPLE | In accordance with

t he present invention, the procedure o oLati oabove was
repeat ed excepi Wpﬁﬁ‘%‘lﬁici”ﬁ@mrsa ?m?%ﬁe‘xo%gﬁ ﬁ%ggfeﬁfgn \i\%ﬁi tfyhnéltsxglgi n Tabl e
2 and in [ Qe mdRbSaRAMGE TS Beldwlang ettt embuotothown( b giStitggntnRoD 30. 0
Phar masor b Regul ar 30. 0 Water40.0_15_' AQ29D is a sul fopol yester avail abl e

f r om East mvereCiended asings higspeed lIug SRa#t DX ronnessee, United States of
Anerica. After drying, the polynmer was eval uated over a period of several
days to determine if the pastilles were free flowng (in which case the
anti - bl ocki ng additive fornul ation 20T3R¥s? successf ul ) or whether the
pastilles has stuck toggtter—{Fm—wchrcase[the - D] ocking fornul ation
was unsuccessful). The Foati nginé?‘ﬁcﬁ ency of th‘?"gg‘gtﬁnd was found to not
reach the required standard. Al though the anti®%E/g bffectiveness of
both coatings were not|aegepfuidne, the AQRYD sanPpl.& wap significantly
better than the coating TFCH 1 ALladled@Pl € 1. 40ltne pastilles exhibited

i rrpr oved flow and anti - Tergirl\c;l o T
Span 60 0.5
SE2] antifoam - 03
Amerstat 251 : 0.08
Aerosol OT 70 PG 1.0
Water 29.62

'Synpro 15 Calcium Stearate is available from Witco, USA.

10 - 3 e
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

termmperature.

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.




25 properties when nmeasured over a storage period of several weeks. WO
01/ 00714 -11 COVPARI SON EXAMPLE 2 PCT/ GB00/ 01423 In an appropriate
cont ai ner. a honpgenous additive bl end was prepared by m xing together the

constituent‘gogim;l;?pl e 3 below and in the amounts shown. Th,gamg,hiéyents 5

were bl ended using a high speed Utra Turrax m xer. Table

I ngr edi ent Amount (wei ght %9 Wax Enul si on27.0 Synpro 15 Cal ci um

Stearate' 40.0 Tergitol 15-S-71.5 Span 800.5 SE21 antifoanD. 3 Aner st at

2510. 08 Aerosol OT 70 PGL.0 Water29.52 | Synpro 15 Calcium Stearate is

avai |l able from Wtco, USA  100SPHRATIVE ERAMPLE Bt earate was used as an
anti bl ocking additive to coat 500g. of polyethylene vinylacetate prepared
as descri bed above in Conparative Exanple 1. The blend of Table 3 was

poured into the, po AvOENAnAN2 adsided e caal golybutadierbout 5, 000
ppm The bag mz-gpgcledg%gy\fénﬂ%?cgﬁﬂm{a v i)

shaken by hand_for 30 seconds t.0 m h ol ymer
and 15 m Xtoltathed Tioe ResoleBpainl ijheepolmadwﬁw@apiemfsg EY 5‘6‘%‘8%@’?’?%@%%

allowed to dry, at .room te N 1 S e Y didybutddend @LlysdBvere/mated
eval uat ed SRR, Sﬂoéafprprgog\glrg%tg?% alésll.i%%% drv\gsﬁb?yoﬁnd that at additive

| evel s of 5,808 BifliveiendpdTeblel3es theonirastéageribed abRyedn (OMPEREYS y separ at ed

fromench %rﬁgie £L an 1 nreasesh boaringk SooifnR00 PPm the pastilles were

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

In accordance with the present invention, a homogenous additive blend was
ents of Table 4 below and in the amounts shown.

15
prepared by mixing together the constitu
The constituents were blended using a high speed Ultra Turrax mixer.

Table 4

Ingredient Amount
: (weight %)
AQ29D 22.5
Synpro 15 Calcium Stearate 30.0
Water ' 47.5

20
The zdditive 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 2 period of several days and were

found to be free flowing and consisting of separate non-sticky particles.



20 wi thout evidence of sticking and coal escence. WD 01/00714 -12
'COVPARATI VE EXAMPLE 3 PCTI GBOO 01423 Tice additive bl.end of Conparative
Exanpl e 2 was used to coat pol ybutadi ene, obtained from Repsol, Spain. The

. - pol ybut adi ene was prepared by cutting a block of the 5 material into cubes

of approximately 5 mmin size. The pol ybutadi ene cubes were coated wth
_the additjve blend of Table 3 in the manner descri bedPGIGBENIAZConpar ati ve
Exanplwo®)#@14i ve an additive add-on of about 5,000 ppm After drying, the
pol ymer was eval uated over a period of several days. It was found that the
pol ymer cubes has coal esced into oh® continuous mass indicating that the io
formul ati on shown in Table 3 was inefficient asmagg lfaeﬁl:ﬁ RBEKi ng

formul at i o 0Ny Beimphsticis appreent EXARRIEES S eRTRPos'e accordance with the
present invention, a hom)gen?us adgh&'Lovtﬁemﬁﬁﬁamﬁaxwimhr ed by mixing

t oget hegifdpbigenemgsvt iMREAYES TEY T ARTE elow and in the anounts shown. The
constituents were bl ended using a high speed Utra Turrax m xer. Table 4

| ngr ed fEMYRIBEHt (wei ght % AQ9D22.5 Synpro.15 Cal ci um St-ear at-€30. 0
Water47.5 20 The additive blend was used to coat polyethyl ene vinylacetate
and pol ybut adi ene prepared as described above, respectively. The

pol yét hyl ene vinyl acetate and pol ybutadi ene coated with the additive bl end
of Table 4 in the manner described above i-n Conparative Exanple 2 to give
an additive add-on of about 5,000 ppm 25 After drying, the polynmers were
eval uated over a period of several days and were '

v



found to be free flow ng and consisting of separate non-sticky particles.
 -WG 0100714 PCTI GDOD!I 01423 Fromthe exanples it is apparent that the
~additive conpositions based an the sulfcpalyCSter gave inproved results
-conpared to the em sifiable wax based jormulatiolts, 5 ]U-14- CLAIM5S 1. A
-met hod for surface coating additives to polyneric particles conprising the
steps of: (a) providing an agueous conposition of matter conprising: 5 (i)
an additive for coating at least a portion of a polyneric particle; (ii) 5
wei ght % to 50 weight % of a water-di sifpatable polyester derived froma
di carboxylic acid conmponent and a digl conmponent and a difunctional

nononmer containing a SO3M group att 0 an aromatic nucleus to at

| east partiglly digse@odFosSairthcdd i \qa; | I s. selected fromthe
group consi sting of hydrogen, cm%ﬁﬁi@?%?%bgy%g?%s. Fe, Feor a
conbi nati on t her ewhpricmgl thei stéps dfrom 5 wei ght % to 95 wei ght % wat er,

wherein said per&gnt a\g&.s are based on the total weight of the conponents
(i) - (iii); (b)\¥IPALNE R AQUEWS sOMpRAEitipe op mattex tempmding: sai d aqueous

conposi ki on; i 5;and [ I |.ting.polynmeric particles;
cth ailtglri sed : n(l?hatasgﬂgﬂlgﬁxg%%&ﬁgﬁg EFE%?%' B‘%&g“ Hﬁéd"’;ﬂg{i}? B%E‘lé'flergy of
from0.025 to 0,95 N weighP%-wSyeigh! G, 2 R:Qte?-disﬁibﬁtaﬂﬁtﬂb?&s&fr claiml

y

wherein said polyneri.c partjcle has a surface energy of omO0.025 to
0.040 Nni ' (25 tSrhed/fe9m adlicrsbenylie eriéngomremntendrrediobdoroporenaand 1 wher ei n

sai d polymeric paiifilfondPhofoms Jo?ifa?ning a SO,M 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®,
Ca™, Cu™, Fe™, Fe*™, or a combination thereof; and
(ii) from 5 weighl" % 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;
15 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 dynes/cm).

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 Nm" (25 dynes/cm to 35 dynes/cm).

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

group consisting of polypropylene, low density polyethylene, high



energy of fromO0.025 to 0,035 NmM' (25 dynes/cmto 35 dynes/cm. 25 4. The
~method of any of claims | to 3 wherein said polyneric particle is selected
fromthe group consisting of polyolefins selected fromthe group

~consi sting of polypropylene, |ow density pol yethyl ene, high -15- density
pol yet hyl ene and Iinear |ow density pol yethyl enes, polystyrene,

pol yesters, polyainides; copolyners selected fromthe group consisting of
crystalline propyl ene ethylene copol yners; rubber and m xtures thereof. 5
5. The method of any preceding claim wHérei n said additive is hydr ophobi c.
6. The nmet hod of Lr ' | ai.m wherein .said additive js selected 10
from the group co%ggipﬁég%@ﬁgptg%m%ﬂ%ﬂdc(??)‘a’pl’aﬁﬂgglﬁ@?ﬁ ?F’iﬁ’é‘ﬁﬁ’@t atic
agents, nucl eat i ngolggsdt,Spolymiiads; ¢ hat I ' FR-eagent s,
ant i bl ocki ng agentgg, : UVSIT n:{?‘%i‘ tor g@ﬂﬁg@@&gﬁgﬁgrg%@ ggljéslé&g ents,

pi gnent's, col our apk erystaldiae prefyltepd ethydsheciopg yomsrsp oubbes and etitatesai ds, and

m Xt ures thereof.th15 . The nethod of claim5 wherein said additive is
selected fromthe 5?38 p consisting of tetraki s(methylene -
3--(3",55-di-tert-butyl -4-hydroxyphenyl)- propi onat e] naet hane, oct adecyl
3-(3,5 -di-t-bury]-4 hydroxyphenyl) propi onat e,

1, 3, 5-tri methyl - 2The gethodwf (aBy prateding rclaiinuwherid -saidOaddiisdrioxybenzyl ) benzene,
bi s(2,4-di-t-but yﬁcﬁ'h%%lc) pentaerythritol diphosphite, tris(nono

nonyl phenyl ) phosp aphopIcy. butyl i dene- bi s(5- nethyl -2-t-butyl)phenol,
tris(3,5-di-t-butyl-4-hydroxybenzyl) isocyanurate, tris-nonyl phenyl
phosphite, disteary] pentaerythritol diphosphite;

tetraki s- (2, 8- di - ThemeHodnd rapy preteding lxi giinenlydrsin ansl KAitiliepkasletredi t e;

tris-(2,g -di-t-putyvip ré?o%l gon&?t?nséj Qtl ;tmeti;oxﬁ'lg}ll}é,l g:}u%ﬂng %gern?s).fyantistaric
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]methane, octadecyl 3-(3',5'-di-t-butyl-4-
hydroxyphenyl)propionate, 1,3,5-trimethyl-2,4,6-tris-(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)phencl, tris(3.5-di-t-butyl-4-hydroxybenzyl)
isocyanurate, tris-nonylpheny] phosphite, disteary] pentaerythritol
diphosphite; tetrakis-(2,4-di-t-butylpheny))-4,4'-biphenylylene-
25 diphosphonite; tris-(2,3-di-t-butylpheny]) phosphite; butylated hydroxy
toluene; dicetyl thiodipropionate; dimyristyl thiodipropionate; poly (1,4-
cyclohexylene-dimethylene-3,3'-thiodipropionate (partially terminated

with stearyi alcohol); silanes; titanates; chromium complexes; low



t ol uene; dicetyl thiodipropionate; dinmyristyl thiodipropionate; poly (1, 4-

~ cycl ohexyl ene-di net hyl ene- 3, 3' -t hi odi propi onate (partially termnated wth
- steatyl alcohol); silanes; titanates; chrom um conpl exes; |ow -16-

-nol ecul ar wei ght polyolefins (with carboxylic noieties); high nolecular

wei ght pol yol efins; acrylates (with carboxylic noieties); chlorinated
paraffins; glycerol nonostearates; ethyoxylated am nes; polyethylene
‘glycol; gliarternary amoni um conpounds_and its salts; sodium5 benzoate;

di phenyl phosphinic acid and salts of ﬂﬁgnesiunl sodium cal cium

al um niun ; phen LN cild-and i.ts salts; phenyl = phosphorous acid
and its sal tg ; oi@?@?ﬂgfg@%ﬁﬂ@wwg%&“mw %Yﬁi‘é)rf“%ﬂ"i" théﬁ@hﬁ]gﬂliﬂi s- (et hyl

3-(3,5-di-t-but y|WﬁghU§m?M¥m%?@Wy)até%rmﬁ1%c&ﬁc %ﬁ%‘&gpc&g&g@ﬂ@ lica;

precipitated silica, silica gel, 'talc; netall tear | kyl

bi s-stearani ds; dgraydEns| glyesnd snemstamtes; phiyeliisd emmesgpolpethyless ucani d;

ol eam d, 2- hydro>(§@j-4- octo ben%r(r)lglhenone; 2- . )

hydr oxy- 4-i sooct Vf)oé’rﬁ hEMmPnINT, Fompounds, ang; §5 salis; 6/gdiBnzophenone;
2-(3-di-g-butyl - ZeRyshi® Vol P= I .r1azole:

2- (2- hydroxy-3,5-di -t ﬁ%ﬁ%ﬁ%ﬁ%ﬁzﬁ%‘%ﬁ%@ ;0?%?%§9{lgrguf(§/4"ﬂ)’HEnyl
salicyllate; 2, 4-eficiumbalyimuenpbeny] Phatphinicoatid andtits lsalek: pkwBanzoat e; ni ckel

2 5 6 0t et amdiogRioRs Uk i PG Brabel - eheEispe AempHER B2 0xi de:
i car boxi i det | ot pelaod b TERICH 57 E G aRV T RAI SHRORRRY (T oxi do.
met hyl paraben, elittpinacqoas allies;, prpcipioyted pisieghdita geRh@genriast al kyl organic
compountl, and i SAES SIALPOCRGEAS, StreslERs i etesRolYiEsBel ng cl &l
wher el n Sl d addigidt &aaass; Seid, 4Ry W boidhfolnpnians. %0 Of sald
hydroxy-4-isooctoxybenzophenone; 4-hydroxy-4-n
dodecyloxybenzophenone; 2-(3-di-t-butyl-2-hydroxy-S-methyphenyl-5-
chlorobenzotriazole; 2-(2-hydroxy-3,5-di-t-amylphenyl) benzotriazole; p-
15 t-butylphenyl salicyllate; 2,4-di-t-butylphenyl-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,
decabromodipheny] oxide; dodecachlorodimethane dibenzocylooctane;
ethylene bis-dibromo norbornane dicarboximide; ethylene bis-
20 tetmbmmophthalimiﬂe; antimony trioxide, methy} 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.



