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par ticul ar 1y pol yaSURO FLUBRMEGE MR mispeRal oy AN hpraki R,
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a

composition to provide a PTFE-thermoplastic resin powder.
While techniques for incorporating fluoropolymers into flame

25 retardant thermoplastic resin compositions are known, further improvements
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fl uoropol ymer dispersion that conprises from1l part by weight ("pbw') to 80
pbw fl uoropol ynmer per 100 pbw of the dispersion and fromO0.1 pbw to 10 pbw
of a fatty acitd salt per 100 pbw of the fluoropol yner, whed May 20924

* fluoropol yner 25 conprises one or nore fluoropolyners selected fromthe
group consi sting of poly(tetrafluoro-ethylene), poly(hexafl uoroethyl ene),
pol y(tetrafl uoroethyl ene hexafl uoroet hyl ene) and

pol y(tetrafl uoroethyl ene-et hyl ene- propyl eng) . 3 May 2002 - 2a The
aqueous fl uoropol ynmer dispersion of the present invention is free of

et hoxyl at ed nonyl phenol surfactants and exhi bits hi gh nmechani cal
stability. The fatty acid salt of the stabilized aqueous fl uoropol yner 3
May 2002 _3_ dasddesitable.ofKiidven pectstdies W;ﬁdhﬂl'?roémpﬁayﬁ@qtﬁao@tfsf%rblz&@lyxﬂéf a
part-for-part basis, than an ethoxyl ated nonyl phenol surfactant w'th
respect to st adispessionp, vrrch ﬁ%hﬁp@ﬂlb’nﬁﬂbwg%éﬂgh an ethaxydated rnesybphendl t he

present invention i.s dikgct Q hod for 5.,makjn f | uor,opol yner

addi tive-for tﬁ‘é]lr’)_?ﬁ)tﬁ‘ stifsé ﬁg%tﬁtﬂéﬁa%ﬁ;nmkggex%mfaggg& Csa)mg%?%iw a

f I uor opol ymer, g ghd k::léféj:@éwéfaﬁénh%xﬁlﬁehﬁl Tsﬁl%g’ ShdaWertativetdP droa&tksaueous
fl uoropol yner di spersionconprising (i) kom1 pgbw to 80 pbw tl°uor opol yner
per 100 pbvb of stabdizing pgusdoan fmodogoliyinet r dispérsibngbave 1bighly desivableof Thef atty
acid salt per 100 pbw oh the fl uorgpolynmer, with a second pﬁl yner ; (gg
preci pi tating RROUR5RY REATARN Shatnsan gy ‘@@{rBHEPt?fillFrrér veropslymer-
precipitate; aﬂgr&@rﬁ, Wi t Mol ; dah
additive; 15 erel l%glléf(f@%nuég?n% yrrrgtr)y gg%g%ggxfggaig‘&&@&%ggQMéf d

f | uor opol yner sweelld beettsirablm to lprogideupflooropidlymangcaritaining additive having a
poly(tetrafluoypo-ethyl ene), poly(hexafluoroethylene), ]

Dol (¢ ot 1 af | uoRiEker Jorab i IchbIBE: nPdegulates Aabtopolymer-thermoplasti

pol y(tetrafd uo : s ) R M use
of et hoxyl {ad[ edfe%%%?{ﬂn%ﬁ%ﬁ%}ﬂ?é%gfﬁ]Bé%%&?iﬁ%gltgtgner at‘gerarg?ﬁgxy ak’g? %gﬁyl
phenol - cont ai npogr \fetabilityr eadsit iEheofresporaihegly ndiffiedldi toi iecoppeiatdsuche
method is easy to handle, is readily incorporated into thernoplastic resin
conposi ti ons, tivee upteanly and rapr ‘C’h’l’&FP 3 thermoplasticiraginsempasition. o5 |
a third aspect Nnil 1 ' ' ' tegch: & . 0 .Nng a
f I uor opol yner -}gght al nlrﬁga%%irﬂrr%p té’ﬁ?i.hgr%%%ﬁ%? a?grlrt{l)‘ges?vtl{i%trllg %@%ﬁgﬁ
conpri ses: 3revhy cafipdsition may result in, e.g, surface imperfections, such as e.g.,

15 ° streaking and splay, and in inconsistent combustion performance, such as,
e.g., uneven shrink rates and dripping. A fluoropolymer-thermoplastic resin
additive that is in the form of a free-flowing powder would be highly
desirable from both the perspective of material handling and the perspective
of improving the uniformity and reproducibility of the thermoplastic resin

20 compositions made therefrom.

Suinmary of the Invention
A first aspect of the present invention is directed to a stabilized aqueous
fluoropolymer dispersion that comprises from 1 part by weight (“pbw™) to 80 pbw
fluoropolymer per 100 pbw of the dispersion and from 0.1 pbw to 10 pbw of a
fatty acid salt per 100 pbw of the fluoropolymer, wherein said fluoropolymer

25 comprises one or more fluoropolymers selected from the group consisting of
poly(tetrafluoro-ethylene), poly(hexafluoroethylene), poly(tetrafluoroethylene-
hexafluoroethylene) and poly(tetrafluoroethylene-ethylene-propylene).



"- 3a (a) conbining a fluoropolyner, said fluoropolynmer being in the form of
a stabilized aqueous fl uoropolyner dispersion conprising (i) from1l pbwto
80 pbw fluoropol yner per 100 pbw of the dispersion and (ii)3MawA®Q 1 pbw to
10 pbw of a fatty acid salt per 100 pbw of the fluoropolyner, with a second
pol ymer ; 3 May 2002 -4 (b) precipitating the conbined fluoropoTyner and
second polynmer to forma precipitate; apal-(c) drying the precipitate to
forma fluoropolyner additive; and (d) blending thé fluoropol yner additive
with a thernoplastic resin to formthe fluoropol yner-containing

or mor e 11 uor opar ASREoRerLioBRly A BRERR oF the WRLARPINIRfoR WREb e one
pol y(tetradfl wohicxyditay! ﬁaﬁ%L phehyl hexfaktants agid)exBitts, high mechanical

pol y(tetrafl uoroet hyl ene-hexaf | uor oet hyl ene) and

pol y(t et r aftRbibifvet hyhenfattyt aeidesalt pplophe stedllizetih equeausoflugvepalymene use of
et hoxyl at ed nonyl phenol and thus does not generate ethoxyl ated nonyl
phenol - cont ai ni ng waste streans and all ows the uniform and reproduci bl e

i ncorporation of a fluoropolyner into a thernoplastic resin conposition.
Detail ed Description of the Invention |I. Stabilized Aqueous Pl uoropol yner
Di spersion In a preferred enbodi nent, the aqueous fl uoropol yner dispersion
conprises: (i) water, preferdbly dem neralized water, (ii) from20 to 55
pbw, nore preferably from35 to 45 pbw, fluoropolynmer per 100 pbw of

di spersion and (iii) fromO0.5 to 6 pbw, nore preferably from1 to 4 pbw, of
a fatty acid salt per 100 pbw. of fluoropolynmer. In a highly preferred
enbodi ment, the stabilized aqueous fl uoropol yner di spersion of the present
i nvention consists essentially of water, a fluoropolyner and a fatty acid
salt. (a) Fluoropolymer Suitable fluoropolyners include honopol ynmers and
copol yners that conprise repeating units derived fromone or nore
fluorinated a-olefin 3 May 2002 - 4a nononers. The term "fl uorinated
a-ol efin nononer"™ neans an a-ol efin nmonomer that includes at |east one
fluorine atom substituent. Suitable fluorinated a-ol efin nononers include ,
e.qg., fluoroethylenes such as, e.g., CFz=CFz, CHF=CFz, CHz=CFz, CHz=CHF,
CClF=CFz, CCl z=CFz, CCl1F=CClF, CHF=CClz, CHz=CClF, and CCl z=CClF and

fl uoropropyl enes such as, e.g., CF3CF=CFz, CFsCF=CHF, CrFaCH=CFz, CFsCH=CHz,
CFaCF=CHF,



.3 May 2002 -5 CHF2CH=CHF and CFsCH=CH2. In a preferred enbodi nent, the
fluorinated a-olefin nmononmer is one or nore of tetrafl uoroethyl eng
(CFZ=CF2), chlorotrifloroethylene (CClLF=CFZ), vinylidene f B MsviZ98 (CHz=CF2)

- and hexaf | uoropropyl ene (CFz=CFCFs). Suitable fluoropolyners and nethods 5

for maki ng such fluoropolymers are known, see, e.g., U S Patent Nos.
3,671,487, 3,723,373 and 3, 383,092. Suitable fluorinated a-olefin

honopol yners include e.g., poly(tetra j fguoroethylene),

pol y( hexaf | uoroet hyl ene). Suitable fluorinated a-ol efin copolyners include
copolymers 10 conprising repeating units derived fromtwo or nore
fluorinated a-olefin copolyners such as , e.g.,

pol y(tetraf | ughgRkdish P ehd preabhRRRREG | eBOciROBR! YasisNO
repeating unitgﬂﬁirived frgn1one orﬁﬁgggﬁﬁﬁﬁ%rina?&ﬁgﬁéﬁgﬁgfgﬁgﬁg one’ or
nor e non- f | uorthammgadcethoxdetedynenyl gatidngl susfattantwdth respectetossthbilivzirgy the
copol yneri zable with the [l uorinated nononers such as, 15 e.g.,

pol y(t et raf | udHGERPRIYBIFE disPRTSiefve - pr opyl ene) copol yners. Suitabl e

nonfl uorinat ed mngeLlghgnispald o ﬂ\@;@w@iﬁ%&@&f@&ﬁe&g@@ W derRathd for

a-ol efin nmononers such as, e.g., e I"'ene, propyl ene, "but ene,

(et h) acr ybat enaking ree fuctopélyater cadilitiveefol thermbplastiy Iradifis. bThy |mathod! at e,
vinyl ethers, such ' as, e.g., cyclohexyl vinyl ether, ethyl vinyl ether,
n-butyl vinyl COMpPEBESyi nyl 20 esters such as, e.g., vinyl acetate, vinyl

tate. | hi gRl . ' . | j
ol y(1 ot 1t | vor oot R EAEPIES: B EHioPagay pl et MiBropdiFREBeEEln 4R B o
the fluoropol wiarstakilized afpeedusriladrbpélynasttisptisidhdopipsrisng @) ffdmar ppw! yner

particles. In a nore highly preferred 25 enbodi ment, the particle sizes of
t he fl uor opol yor8P phut flacropelymaergeerfl08 pbsoot thestispersinn apddt} fromilfl phw as

measur ed el 1 C co -6 E Gl d lt In a
preferred Iig rrbgg ?@n@ﬁg’ @%ig?%aat‘:?&/ysaelﬂ’% @?{R&? gg Weﬂé%gﬂ%%raﬁ‘%ha ?%géfll on
product of a baben#kth a carboxylic acid having a structural fornula (1): 5
RICOOH (1) where ~ R is H alkyl, cycloallcyl, aryl or HOOC (CHx)n -;

X=0, 1, 2; and 10 n=(k)7precipitating thecomhinedfuaropolymerand segantd pglymey|toor

(C4IDCI ~cKcIdoa:f+§¥+.a#f,§dHﬁaetg’,£‘eC{ ein, the term"(Cl-C30)~Yl ~~ nmeans a strai ght
or branched al'ky

(c) drying the precipitate to form the fluoropolymer additive;
15 wherein said fluoropolymer comprises one or more fluoropolymers
" selected from the group consisting of poly(tetrafluoro-ethylene),
poly(hexafluoroethylene),  poly(tetrafluoroethylene-hexafluoroethylene)  and
poly(tetrafluoroethylene-ethylene-propylene).

20 The method avoids the use of ethoxylated nonyl phenol and thus does
not generate ethoxylated nonyl phenol-containing waste streams. The
fluoropolymer additive made by the method is easy to handle, is readily

| incorporated into thermoplastic resin compositions, and includes a relatively
| high amount of fluoropolymer.

25 In a third aspect, the present invention is directed to a method for
making a fluoropolymer-containing thermoplastic polymer composition. The

method comprises:



" substituent group having from1 to 30 carbon atons per group and includes,
e.g., nethyl, ethyl, n-butyl, sec-butyl, t-butyl, n-propyl, |so ropyl,

~ pentyl, 15 hexyl, heptyl, octyl, nonyl, decyl, undecyl, doa Q@tearyl

ei cosyl, the term"(C4-C ~cycl oal kyl " neans a cyclic al kyl substltuent
group having from4 to 12 carbon atons per group, e.g., cyclohexyl,

cyl cooctyl and the term"aryl" means a3a+gani c radical derived from an
aromati ¢ hydrocarbon by renoval of one hydrogen atom which nmay optionally
be substituted on the aromatic 20 ring wi th one or nDre substituent groups,

such as, e.g., phe t.Ql ht hyl . Sui tabl e cay I c_acids.incl ude:
(iu) nonocar goxyloi cpic‘l‘odgb"g‘ﬁ“ﬁ] ﬁggroep me’f'g;l? “°J8P8 el?qluag &%foiﬁ?bprom c
acid, butanoi gf aGtdbilidAUARBLS flablsholNAEAARpErsiti Ebmg grml foRC1 $bw25

octanoi ¢ aci d, nonanoic acid, decanoi‘c acid, undecan ci'd, dodécanoic
acid, tridecatw8l phwi ftuorbptblyam pendle pbwi af thp dmpammaand qﬁu)aﬁwnh, 0.1 pbw

hexadecanoic C he t decanoj c. aci oi C a decanoj c
acid, ei cosan% L(?BIB %FE‘G‘SSQ-H(B‘?E?QQ:PE (%dg‘égl&ﬁfﬁ’l{o WREH, W‘lt &) ic

aci d, tetraco? ﬁgkg aC|d 3 May 20D2 -7_ hexacosanoi c acid, octacosanoic
acid, triacon ol ¢ acid, 9c-dodecanoic acid, 9c- t et r adecenoi ¢ aci d,

9c- hexadecenoi ¢ acid, 6c¢-octadecenoi c acid, 6toctadecen0|c aci d,

9c- oct adecenoi ¢ acid, 9t-octadecenoic acid, 12-hydroxy- 9coct adecenoi ¢ aC|d
9c, 12c- oct adecadi enoi ¢ acid, 9t, 12t- oct adecadi enoi ¢ acid, 5

9c, 12c, 15c-oct adecatri enoi ¢ aC|d 9c, 11t, 13t - oct adecat ri enoi c aci d,

9t, 11t, 13t octadecatrienoic acid, 9c-eicosanoic acid, 5, 8, 11,

14-ei cosatrienoic acid, 13c docosenoic acid, 13t-docosenoic acid, 4, 8, 12,
~15, 19-docosapentaenoic acid, ) 1b5c-tetracosenoic acid, 17c-hexacosenoic
acid, 2lc-tricontenoic acid, isostearic acid; and 10 (ii) dinmer or trinmer
fatty acids, including, e.g., diners or trinmers of straight chain or cyclic
al i pahatic or aromatic (Cl4- Cry) fatty acids Convenient comrercially
avai | abl e sources of suitable carboxylic acids include, e.g., fats and
oils, such as, e.g., tallow fatty acid, tall oil fatty acid, tall oil rosin
or tall oil rosin fatty acid, babassu oil, coconut oil, palmkernel oil, 15
corn oil, cottonseed oil, canola oil, rapeseed oil, low erucic acid
rapeseed oil,



- groundnut oil, olive oil, palmoil, safflower oil, sesame oil, sunflower

oil, linseed oil, soybean oil, oiticica oil, tung oil, castor oib t al

oil, butterfat, lard, tallow, herring oil, nenhaden oil, shMay 2@ %il, whal e
oil, animal oil, butter, coco, cocoa butter, essential, fish oil, hide
grease, lanolin, marine oil, poppy 20 oil, rice bran oil, soya, spermoil,
tuna oil, vegetable oil, saturated vegetable oil, -unsaturated vegetable
oil, twheat germoil. Preferred fatty acidg include tallow fatty acid, such

as, e.g., Proctor & Ganble T-11, available fromProctor & Ganble Co., 11530
Reed Har hnan H ghway, C ncinnati, OH 45241, tall oil fatty acid, such as,
e.g., Westvaco 25 1480 tall oil fatty acid, available from Wstvaco

Cheni cal Division, @b)Oprégpitaididthe cmbined ifiidroldlyiies andCsae8dd poBiAss taand
tall oil rosin or rosin acids, such as, e.g., Arizona Chem cal Co. DfZS
series, avail afpenfrpesipitateoaad Cheni cal Co., 1001 E. Busi ness H gh~~a~~ 98,
Panama City, FL 32401. .A. May 200 referred fat acid..dimer ,is a diner
of a Cps fatty aci d?cl)k%’iydd‘.gﬁleﬁiéf‘ﬁ&ﬁé@éggﬁaa@hquBB%“ rﬂffﬁ“ﬂ]ﬁ‘?;@ﬂgna Nor t h

Anerica, 4650 S. Ragay®lNEng il 1 6 | ) i ment
t he base is: 5 (i) gd)nhydr ox% conpou 3%%%0%3?%5%@@8%@6@%%@%@0@{(%

wherein X i s sdarmthe fliotopelymencandaining thermoplastia resimcomppsitipnan anmi ne
according to the formula (3): N(R2)s (3) 10 wherein R2 is H, alkyl,

hydr oxyal kyl , aryl. Wdreiablsaidbssempolymtardeomptisds loper oximes, fRiocdpohsnere. J. ,
sodi um hydr oxi de i,t hium hydr oxi de or potassi um hydroxi de, ammonij u

hydr oxi de, and S&!’ﬁ"k&s, fg%h c eByup nﬁﬁﬁﬁf%oloémmjygﬁraéﬁ‘ﬁ%ﬁmgﬁ?)ﬂe or
triethanol am n@ilyhéxaltofefyRdney," € &?@&Eﬂﬂiﬁfﬁm dfe-HahiNordEthlieRd) t hiq one
according to forprbrr}llJ(la é4): RIYECO)VO (I\j/ﬁzr 4) whereei n}IlRI IS de?i ne eaét)l abgl\?/% and
M- is cation. Swilx(taeduergeihplesciethyland®ropylene). a cationic residue of a base
compound according to fornula (2), such as, 20 e.g., Na*, Li+, K+ NH ~+.
I'n a highly preferr ethesiB@@dRids tHs dsé ofethdXyldihonyNpRerdl @harthesldoes

embodi ment, the.fatty acid salt exhibits a saponification nunber of from 50
to 250, pref er awitygenerate etexylated monpbiphenal-containingvgste soeams@ndallows | n

a preferred embodinent . the. fatty, agid salt exhibits aspH of from.9 tq 25
135, pref er abl Ger BRI #5 FAPIGRICTRIE  BEptRoRetoR \Of Ao AROROWRE! P 1 g
preferred enbo%aﬁﬁbplagqbﬁ@mlﬁpmmgund is added to the fluoropol yner

di spersion in an amount effective to further increase the mechani cal

stability of the dispersion. PEetdileddp¢sgriptionef theyawentiopnpound is 3 My
2002

L. Stabilized Aqueous Fluoropolymer Dispetsion

In a preferred embc‘adiment, the aqueous fluoropolymer dispersion
comprises: (i) water, preferdbly demineralized water, (ii) from 20 to 55 pbw,
more preferably from 35 to 45 pbw, fluoropolymer per 100 pbw of dispersion
and (iii) from 0.5 to 6 pbw, more preferably from 1 to 4 pbw, of a fatty acid
salt per 100 pbw.of fluoropolymer.

In a highly preferred embodiment, the stabilized aqueous
fluoropolymer dispersion of the present invention consists essentially of
water, a fluoropolymer and a fatty acid salt.

(a) Fluoropolymer
Suitable fluoropolymers include homopolymers and copolymers that

comprise repeating units derived from one or more fluorinated c-olefin



-9 added in an anmpbunt of from5 pbw to 20 pbw organi c conpound per 10D pbw
di spersion. In a nore highly preferred enbodi nent, the organic conpound is
~ selected from (Cl-C~o0)al kanes, such as, e.g., heptane, dodéMag20@3/cl o(C6 5
Czo) al kanes, such as, e.g., cyclohexane, cyciooctane, and aryl conpounds,
whi ch may optionally be substituted on the aromatic ring with one or nore
al kyl or al kenyl substituent groups, suddh—as, e.g., benzene, naphthal ene,
styrene, a-nmethyl styrene. Most preferably, the organic conpound is a vinyl
aromati ¢ nmononer such as , e.g., styrene, a-nmethyl styrene. 10 The

di spersi on of e I 12 Y I L SREASHN IC t he
fl uor opol yner %\%ﬁgg{egs? Pl;he!t E%ﬁ{;rgggrr#é%eg?g%% g‘}tlty a%‘!l dﬂlsegﬁ Tah_l_hgﬂefﬂ{

di spersi on of tbeonreesthat indluded iabrieass arseffiworine Afoen Substitgent.i cBuitabls as
an anal ogous fl uoropol ynmer dispersion stabilized with ethoxylated nonyl
phenol , with tfeoniatedouglefinhmonomersingiide; ¢rg-ofluprpethyenesesudht as (f@nt i on

A i ve A Secoll Bepekl oo GEECE GHGHT o e SO SRR oo

for making a fCHR=Q@Y, WH=CUW, tahueccmbeonptahadﬂﬁ@xwrbﬁﬂan@soai_mmasage.g., 20
fluoropolyner, in the formof the aqueous fl uoropol yner” enul sion of the
present invent&BiCFsGh aCELIordHBol yalBCHT B pCtFaéHrFQ:Hdne 6&EFrEHF,

fl uoropol yner and second pol ymer and then drying the precipitate to form
the fluoropol yner additive. The method of the present invention avoids the
use of ethoxyl ated nonyl phenol surfactant and thus does not generate any
25 et hoxyl ated nonyl phenol -containing waste stream In a preferred

enbodi ment, the emul sion polynerized fluoropol yner additive conprises from
30 to 70 wt% nore preferably 40 to 60 wt % of the 3 May 2002 -10



" fluoropolynmer and from30 to 70 wt~, nore preferably 40 to 60 wt, 6, of the
second polyner. In a highly preferred enbodi nent, the second pol yner

. conprises repeating units derived fromstyrene and acryl oni3 Mal 2002br e
preferably, the 5 second pol yner conprises from60 to 90 wt ~6 repeating
units derived fromstyrene and from10 to 40 Wt ~6 repeating units derived
fromacrylonitrile. The fluoropol ynmer additive nade by the process of the
present ) ~ invention is useful as an antdd-drip and fl anme retardant
additive in thernoplastic resin conpositions. 10 (a) Emul sion

Pol ymerization In a first enbodi ment of the method of the present

i nvention, a fluor ner additive is made by enul sion pol ynerization of
one or nore noﬁb@hﬁﬁ-é%‘ﬂ&h d (-FeiEzClizat ok prefermed smbadirhentpthedborinatdd t he

aqueous fl uoropol msr d| spersi,on of the present inyentign to f econd
pol ymer 15 in ‘E‘ ROROMeE s i§ NG I%r’@ﬁEﬁ yﬂ€ ?ﬁ&omﬂmﬁ% &é’ T 3
recipitated, n

pr eci p mhxr&g@laﬁ@ S Ville HERECTRLAEE) g

dewat ered, e. g cent ugat I ed to

addi ti ve that mmubmopqummgnd Siﬁtabhﬁﬂabtdpbﬁyrﬁa@cmfﬂ podthiods . The

dry | enul sion_ pol yneri zed fluoropotyner additive is in the formof_a
free-flow Ry 2forpuipking spsh fhweropelysiers aecknewni fepogg- Hohdwtent Bescal | y

unsat ur at ed" ng'ﬂ?ﬁ?? %&Qbﬁ ﬁéi e of ethylenic unsaturation per

mol ecul e. Suitd eni cal T’y linsat ur at ed nononers i ncl ude vi nyl

aromati c nononers, SEebR Iﬁmbﬁhuﬁaal biblefivs Homicpotpmerd fricheieaag,, (sdlyfedaal kyl
(nmeth)acryl ate 25 nononers, nonoet hyl enically unsaturated car boxy c acids,

‘hyidr oxy (Cl 012)ﬁu¢aymeﬂ(yfimq),)mr01ewbuqmﬁthy&¢m) (C~- O ~cycl oal kyl

(meth)acryl ate nong t h, tamd rmno rs and, vinyl esters. As
used herei n the teg‘fﬁ“’?’%tgf 52“9? e“r'%lF Ye‘EﬁSveWiudyeto %Rﬂ‘imfses and
nmet hacryl &ﬂg% %ﬁ}{égﬁzrn&; Sfa t Vi r

col l ective y to a ﬁ"ﬁgl\@ée met acryl%ﬁlﬁd{eué@géu#@fgbﬁgovf‘% (g?})er%!tl c
mononer s i ncl uctrpolpngrs s@yasenegarml)s(tdtsaﬂuanbaﬂyhhym&dmaﬂ\yg:m))m mor e

al kyl', al koxyl, hydroxyl or halo 5 substi. tu ng gr attached o the
aromatic ring, &q FshEomprising repeating ynits; r?é‘FINFn%rF ﬁ'é‘ate\ﬁ nyI

e oty o oHpRags ahll Rl inodd YbRARrorltod nhbeifeni Gl AR

di chl orostyrene, Dbronostyrene, roxystyrene
vi nyl - substl t umetonens thed ate aopniymemzablagvﬁh Ithmﬂuoaaatedunbncanersesugh asyi nyl

napht hal en vi nyl ant hracene, wel | as m xt of VI nyl 10 omati c
monorers. kS u&8d PR W??I“Pﬁ%etbgﬁﬁ?‘emﬂ%ﬂﬂﬂ I-Jﬁr@ F‘PRP ﬁﬂ@%& lﬁll&tag RPRrile

nonomer* meansg I t up and
a single site oﬁ&l'ﬁ%)é?ellﬂlgg unsa %ﬂ%a{ﬁgg ed e an mchd &-ogs'rfgl
acrylonitrile, rrnsabh&@g yéwdhi tds | eg a-etlgfiend, 0 pacy bﬂé)l thutdre, (thethi ct'ﬁhtee
(C1-d ~al kyl (neth)acryl ate nononers i ncl ude ( | kY1 acryl ate
monomers, e. g. MOBPRATS EghAsa&, MEthy) methagrylat % ﬁaﬁt@yvma ¢:§ 1 SuChhhexy|

actyl ate, 2-ethyl. he i ~ P I
anal>/ogs such a%y eé] %}yélo%wvﬁ?gt%acfypgﬁ ngf:%&\g‘ ﬁbﬁgjér‘;{ﬁ% %E%rﬁha
met hacryl a2@®, estérspucipys, e@,twhﬁylracb&&e,wﬂmm&samaéhacr yl ate, hexyl 20

nmet hacryl ate, decyl net hacr yI at e. Suitabl e nonoet hé@enl cal |y unsat urated
carboxylic acids in@ udlehi Q@Fl;ﬂdl cerabpdimend; heher yilnerogelyaner; tigcéhi ¢

fyar oxyet nyl ﬁ%@ﬁ%?ﬁ#&?&e@%@%ﬁ?‘c‘{%‘%ﬁaﬁIW Ty acryl ate mononers ©

include, e.g., cyclhaxyprefeiridnambydihent, tw flabtepdlymehjaat Yha forte oferoner s
25 include, e.g., acr I am de and net hacryl am de. Suitable vinyl esters
i ncl ude, e.g.,aquaops disparsion ofndlugregolypies masticles In|a morp highly rregferred

o e g Rl Bl PR Bl DOl g RGPRERFSF TP o

500 nanometers (“nm”), as measured by electron microscopy.



" 12 aronmmtic nononers, nonoethylenically unsaturated nitrite nononer and
(C1-d ~al kyl (nmeth)acryl ate nononers. The enul sion pol ynerization reaction
. mxture may, optionally, include a m nor anount, e.g., up BMay 2®2cent by
wei ght (wt~6), of a 5 potyethylenically unsaturated "crosslinking” nononer,
e.g., butylene diacrylate, divinyt benzene, butene diol dinethacrylate,
trimethyl ol propane tri(neth)acrytate. As used herein, the term

"pol yet hyl eni cal | y unsaturat ed” neans hawbng two or nore sites of ethylenic
unsaturation per nolecule. The enul sion pol ynerization reaction m xture may
optionally include 10 enul sified or dispersed particles of a third pol yner,
such as, e.g., an enulsified butadiene rubber latex. In a preferred

enbodi nment , tHb)Féﬁwa§%$ﬁtsalt present in the stabilized fl uoropol ymer

di [ is th I f agt d.,t i, tion.mxt
ur g the eml si onteb EVHERES s Batirn oot K9G o vl 57 Saplttitrong
amount, €. 9., félcfich pRIYHct éf RBUsOith e cdrBbklicadid m’r’f?fﬁ‘e‘&g tPaalEP'}%}mueous

medi um may be added to the reaction m xture to enha Ity of
the reaction nflkture during the enul sion polynerization reaction.

Alternativel]y and | ess preferably, mnor anmounts, i.e., up to 4 pbw per 100
pbw fatty idsalt, of other stabilizers, e.g., anionic 20 surfactants,
such as, e.g., sodiumalkyl sulfate, spg | kyl sul fonat e, sg#fonic aci d,
may be added to the reaction m xture to enhance the stability t he

reacti on m xt wwheruri ng the erul sion pol yneri zation reaction. The enul sion
pol yneri zation reacfjon.is, initiated using nventi onal free radical
injtiator such as, é{ b‘&,‘lrﬁj’ﬁyloﬂ@%?ﬂ&&pé‘ﬂ'éﬂ r@%«f,; such as e.g., 25
benzoyl peroxide, @(Q‘BrfLﬂ-Lﬁae conpound, such as, e.g., potassium

persul fate, an azonitrile’ conpound such as e.g.,

2,2 -azobi® 2, 3, 3-trt#0e7Qyl butyronitrile, or a redox initiator system such

as, e.g., a conbination of cumagg 3 l\/a}/.Z 02 -13 hédro eroxi de, ferrous

sul fate, tetrasodi JMmappte dimgny, B! is agyaliiyd ar (ee-Gaakydealkyl.

f or mal dehyde s ' [ : . -ds)
al kyl nmercapt a‘bané E‘:lgér?/pggl% ’stﬁ%ﬁa‘% n@&ﬁ@&®%§‘&%§%§% §E&%§§zg§ﬁrﬁ1ﬂc}1§§p , may,
optionally, 5 dubstitigatgicup heviig@inh Arto\88s@ebortlationBgpdr!rofip| anideintitdes,on
reaction to reduce the nol ecul ar weight of the second polyner. In a
preferred enbdigngthyl,sthydanrbutyh ses-butidg&butyls ncprepyls iso-Rropyds peRigd

hodi menta. t P | : ) s o a
CTb00t mentas Ll JRkE Bl RV ERRENTRRAELARRIALYN el SROLACHS e
one or nore Wdf(dgt(rw@ﬂldaﬂi)ﬂ’ymdaaﬁhwydi&ﬁdkgbaﬂﬁﬁﬁfénagﬁod;hhﬁwiﬁgfﬁcgﬁd too the

reaction vessel_ and heated to pol ynerize the fronomer S in the presence of
the fluoropol yHefarBeR AfQNe Peh BT &8 s pEHehexylqyleasstyd mpds Berterme a8¥c ond

pol ymer. In a fotg MM Gabidfaat@l GevarBoth TR romiBL Rl drdtaltt ¥y dhdvadl t

and a

of one hydrogen atom, which may optionally be substituted on the aromatic
20 ring with one or more substituent groups, such as, e.g., phenyl, tolyl,
naphthyl.
Suitable carboxylic acids include:
(i) monocarboxylic acids such as, e.g., formic acid, acetic acid,
propionic acid, butanoic acid, pentanoic acid, hexanoic acid, heptanoic acid,
25 octanoic acid, nonanoic acid, decanoic acid, undecanoic acid, dodecanoic acid,
tridecanoic acid, tetradecanoic acid, pentadecanoic acid, hexadecanoic acid,
heptadecanoic acid, octadecanoig acid, nonadecanoic acid, eicosanoic acid,

heneicosanoic acid, docosanoic acid, tricosanoic acid, tetracosanoic acid,



15 first portion of the one or nore ethylenically unsaturated nononmers to
be polynerized are charged to a reaction vessel, the fluoropol yner
dispersion is then charged to the reactor and the m xture 3Mdy®008d is
heated with stirring to bring the reaction m xture to pol ynerization
conditions and thereby begin the polynerization reaction. The reaction

m xture is then mai ntai ned under 20 pol ynerization conditions while streans
of the initiator systemand the renai ni ng.portion of the one- or nore

et hyl eni cal | y unsaturated nononers axe then fed into the reaction m xture
at controlled respective rates to polynerize the nononers in the presence
of the fluoropolymer particles of the dispersion. The presence of a portion
of the ethyl enhexddoyanois atid; atiadosanoiroaridyetriachetagesiciadid, 9e-ddtebadic aest | on
m xture inparts additional nmechanical stability to the aqueous

f1 uor opol ymer 8¢-tgfeadecenpipy agidy ¢ Qerhgradesengic e 3@ide o bc-getadegengicareid, @f an

organi ¢ conpou p t;he first 2 -14
portion of et hggtanl cgﬁg Cygéﬁ(?fsa'ﬁért% S n%g%@plt%ﬁtg%%e&qc a?‘fl(elfgg@{oé(y s a
vinyl aromati cobf@dessbic @i@ﬁQﬂQ&o@faﬁE@kﬁé’(&x&' aéll KD? rth—@EtaHeé&ﬁéth atM! ene.
In a preferred enbodi ment, the second pol yner exhibits a weight average

mol ecul ar wei ghe 1ReiBcyoctiderataiengis agich 8¢ Tlb 18boctade@srienvinasitedt, Bltaldr age
nol ecul ar wei g

(W ) of T oo psrtentndl aefd Sk dobanpic abflep . 1A RicdRreRab 44 PR Sl 0

pol ynerized fl dgesseabitniid, 13t-docasdibld ¥&d,poVEian, %mdnaéc%sé’péi%éﬁdi'@aauty of
from1l5 to 35 pounds per Cubic foot. 10 In a preferred enbodi nment

particle size wcstertxabqsanom afidt We-lfelxamsemxr: waigl, 2citticontenojoacids moste&m:h
that the povvder pass through a 6 nmesh screen, nore preferably through
a 20 mesh scre ?‘b‘j Co~oagul ation In a second and | ess preferred

enbodi ment qgt he flu CRMF B trimer? héiﬁs,%c&'ﬂ% r@%'&hnbf&@f‘hhﬂ:@rd 8f made

by co-coagul ati ng above descri bed aqgueous fl uoro di spersion with an
aqueous enul si etmalghtdlaaonnyldmdhpahmc (Tﬂm'omhc(ﬁgucméaﬁyfamm opol yrrer and

second polyner is t e recr itated,. de red and
f | uor opol yner addit erqilly A H{ecewgﬁwgad% q}“b‘r‘a@&e in

the co-coagul aj{pgeQ. ggfm%cﬂriﬁﬂs Qﬁcﬂiﬁe rQ&le&%r 48, tQIl%?lefQ 'ag%épjt%lleon

i ncl ude those derived by enulsion pol ynme |zat|on one or nor
nmonoet hyl eni cabilyosmstatﬁaﬂamladoamrﬂztmeagddbsbasssed, aivonet pil, palgakdrred oilhe

| si t f the pr t i tion.
' o prof 687 aoER b RERPaci ol EBEoR P hSTRRER P VSRS EFRRoG FF | ¢
resin or 25 a“éﬁﬁ{ﬁdxm'dxf'élﬁ/eb&ﬂa A6 B11S SYHIBNRr 'R sBsarhd) ofl, BLRAGKEL S,

enbodi nent, th& aqueous énulsion of the second polyner conprises from25 to
60 wt % nore plinseedadil,\sofbean @b ditcieboiM tng ofl, hsgor2Gil) 2all bil, butterfat ldrdnor e

preferably, 1rofow, hering of, ndfindfen' oif ' saaife o witals O° aRBndi"SH, butter,

’ coco, cocoa butter, essential, fish oil, hide grease, lanolin, marine oil, poppy

20 oil, rice bran oil, soya, sperm oil, tuna oil, vegetable oil, saturated vegetable
oil, unsaturated vegetable oil, wheat germ oil.

Preferred fatty acids include tallow fatty acid, such as, e.g., Proctor &

Gamble T-11, available from Proctor & Gamble Co., 11530 Reed Hartman

Highway, Cincinnati, OH 45241, tall oil fatty acid, such as, e.g., Westvaco

25 1480 tall oil fatty acid, available from Westvaco Chemical Division, P.O. Box

70848, Charleston Heights, SC 29415-0848, and tall oil rosin or rosin acids,

such as, e.g., Arizona Chemical Co. DRS series, available from Arizona

Chemical Co., 1001 E. Business Highwav 98, Panama City, FL. 32401. A



1n general, techniques for co-coagulating a fluoropol ymer dispersion and an
pol ynmer emul sion are known in the art. In the present nethod, the 5 agueous
fluoropol yner dispersion of the present invention is m xed3WdyR202 aqueous
emul sion of a second polyner. In a preferred enbodi mnent, fromO0.5 to 99.5
pbw, nore preferably from 10 to 90 pbw and, even nore preferably, ~ from 40
to 60 pbw, of the aqueous fluoropol yner dispersion of the present invention
is mxed with from0.5 to 99.5 pbw, nore greferably from 10 to 90 10 pbw
and, even nore preferably, from40 to 60 pbw, of the aqueous resin
enul si on. The aqueous m xture of the fluoropol yner and second polyner is
then co-coagul ated and precipitated by addition of an acid, e.g., acetic
acid, sulfuri cprefareed iah?sadid)dhaemsi dldiradr of £ahd fatty- ddid, ddbowhlas ERIPOLde,
magnesi um 15 sul fate, alum num sul fate. The p[ecigitate is then dewatered
and dried to 50 avedable-fromddnishema Narth draerjore 465051 Racine Awes Gbichgem of
dry particles. v&ggé t he co-coagul ated fl uoropol yner additive is tractable,
it exhibits aJLU irable tendency to formclunps which tend to conplicate
handling t of the qﬁa%@%@{éﬁbéd%@%é}ggﬁri&addi ti ve and hinder m xi ng of
the co 20 coagul ated fl uoropol yner additive with other resins. 111. Method.
For Maki ng SA Hi)uohydrokyheompeuttdaasprding e foropilag)i c Resi n Conposi ti on The
fl uoropol yner additive nmade by the prqgﬁié of the present 25 invention is
bl ended with a thernoplastic resin as nti-drip and fl , retardant

addi tive. |n ayReRieKieshRuReAHIBA, potlSiubhérf MMARICof €SI N conposi tion
conprises from0.01 to 5 pbm/fluoroBo ynmer per 100 pbw t hernopl astic resin.
-3 jMay 2002 - 1g(ii} ai aiitime awrpidisgite theAosimmia Bke t her nopl astic resin matrix may
be any thernopl astic polyner such as, ﬂ& , pol y(styrene) Sesins,

pol y(a-nmet hyl styrene) resins, polyvidg )8 (3

10  wherein R? is H, alkyl, hydroxyalkyl, aryl.

Suitable bases include metal hydroxides, such as, e.g, sodium

hydroxide, lithium hydroxide or potassium hydroxide, ammonium

hydroxide, and amines, such as, e.g., monoethanol amine, diethanol amine or

triethanol amine.
15 In a preferred embodiment, the fatty acid salt is one according to
formula (4):
R1 COO- M* “4)

wherein R! is defined as above and M?* is cation. Suitable cations include,
e.g., a cationic residue of a base compound according to formula (2), such as,
20 eg.,Na*, Li*, K*, NHys*. In ahighly preferred embodiment, M* is K*, or NH4*.
In a preferred embodiment, the‘fatty acid salt exhibits a saponification
number of from 50 to 250, preferably from 150 to 220 and most preferably
from 200 to 215.
In a preferred embodiment, the fatty acid salt exhibits a pH of from 9 to
25 13.5, preferably from 11 to 13 and most preferably from 12 to 13.
In highly preferred embodiment, an organic compound is added to the
fluoropolymer dispersion in an amount effective to further increase the

mechanical stability of the dispersion. Preferably, from organic compound is



" chloride) resins, poly (acrylonitrile-butadi ene-styrene ) resins,
acrylonitrile 5 butadi ene-styrene graft copol ynmer resins,

et hacryl at e- but adi ene-styrene graft copol ymer resins, 3 May 2002
acrylonitrile-styrene-acrylate graft copol yner resins, polyester resins,
pol ycarbonate resins, as well as blends thereof, such as, e.g.,

pol ycar bonate resin-pol yester resin bl ends, polycarbonate resin
acrylonitril ebutadi ene-styrene graft copoyyner resin blends. 10 (i) Gaft
Copol yners Suitable graft copolynmers conprise a rubbery pol yneric phase and
arigid polyneric phase, wherein at |east a portion of the rigid polyneric
phase is chemcally grafted to the rubbery polyneric phase. In a preferred
embodi ment ,  t heldedihanyamoint o fiom b ipbeetocdOhplh bsgamid Eorppesnd pead0 phwn
tenperature ("Tg") of less than OC and conprises repeating units derived
from one or 12P6F8Bet hyl eni cal | y unsat urated nononers sel ected from

conj ugated di ene MyOORL S éigﬂlrﬁ;fl Hé-gﬁ Qibddidtens TR BR hic comlppgng is

nonoet hyl eni cal | y unsaturat nononers and Vin ar ona

mononers. As ekdtdde foim, (Ci{G)dkands, Bulhl ayaig ) ﬁegm, dodectiRy H¥lofCs-
differential scanning calorinetry (heating rate 200 m nute, Tg val ue
det er m ned %at Gnfelkeses.osiqopnt 9-gofcyelnbexasiey epeloodane aand arphrempoundsii ene

nononers incl ude, ,e. - adi.en i,soppene, 1.3-hept adi ene

et i -1, 3 perttBishandy optirafh bE R ah B Sophd A WAL GRS by mpre

1, 3- hexadi ene,ally]l 4r diicerdlli stibgtituhe ipr&sd) WurHi &) .g.7 DeBbeHE) Miphehfage, and
di br onobut adi ene as wel | "as m xtures of conjugated di ene nonomers. In a

pr )ef erred enbotyrenatq-metbylsiyyengaiMabt pirefarablytherorgastfic cérapoung fis a vinyl
aromat i c- conj ugat ed di ene bl ock copol %%rer is 1 %&Eut adi ene. 3 May 2002
-17 Suitabl e @EPTEHCHRIRAME a3 S B FEIes - TRSHEESHIANSN cal |y unsat ur at ed

nitrile nogomers aﬁdlevdiggp/érsiaﬁ%mi gregaﬁqa%m{ﬁ gn{)%ﬂt?yhgiséeﬂs yRERYE 1N

t he di scussion of making a fluoropolyner additiv ese i nvention
by enul si on palfghefluestpolymerhiniwatar v the presedceobihe ifatty acidshke. r ubbery

pol ymeric phase conprises from30 o 90 wt~6 repeating upits derived from
one or nore conj ug%@dddqpéﬁ%o%ﬁ’fo ¢ SPIeAents IRYRNHOTY: &5 %@e ,H‘rtgﬁeéﬂ‘ﬁg

units derived I 8ndiD f i oly; N
nononers and 7 og%tﬁé}%e%?cg?ly un atu%@%ﬁ?ﬁ?t%{sﬂg%}?nng%gbﬁlo The rubbery
pol yneri ¢ phasthosyjatedt namdl phyerioh cwittietheabdwaritage ithatf thepdispefstborwiofotbe t he

total weight of the, rubbery poly i ¢ phase, of repeating units derived
from one ntﬁrés%ltﬁ‘é‘fe“@BBd?gﬁ%f’%ﬁ’ﬂé‘a@gmﬂ%’ﬁphﬂcﬁy unsat ur at ed nmononers,
provi ded that the above Tg |imtation is satisfied. Suitable

nonoet hyl eni cal | y unsaturated nononers that are copol ynerizable 15 with the
above descri bdli noMethod fonkakitg A #Flupropolyenardidditifg| eni cal | y unsat urat ed

carbonyl e acide. o O el PR bR Se AleR IO YR
e Tubber POURRE, 5 AlaSRoer SRR e ESUOEomp LR BT
20 fluoropolymer, in the form of the aqueous fluoropolymer emulsion of the
present invention, with a second polymer, precipitating the combined
fluoropolymer and second polymer and then drying the precipitate to form
the fluoropolymer additive. The method of the present invention avoids the
use of ethoxylated nonyl phenol surfactant and thus does not generate any
25 ethoxylated nonyl phenol-containing waste stream.
In a preferred embodiment, the emulsion polymerized fluoropolymer

additive comprises from 30 to 70 wt%, more preferably 40 to 60 wt%, of the



-

unsaturated "crosslinking" nonomer, e.g., butylene diacrylate, divinyl
benzene, butene diol dinethacrylate, trinethylol propane tri(neth)acrylate.

. As used herein, the term"polyethylenically unsaturated" n3avsyPesd ng two

or nore sites of ethylenic unsaturation per nolecule. 25 The rubbery

pol ynmeric phase may, particularly in those enbodi nents wherein the rubbery
phase has repeating units derived fromal kyl (neth)acryl ate nononers,
include a mnor amount, e.g., up to 3 w%%gof repeating units derived froma
pol yet hvl eni cal |y unsaturated "graftlinking" 3 May 2002 _18_ nononer,
e.g., allyl nmethacrylate, diatlyl nmaleate, triallyl cyanurate, wherein the
sites of ethylenic unsaturation have substantially different reactivities
from t he monodlusrbpslysresrlandubemt 30 @t FOIwat) entee préfecdBIMAD &b 60Ret% coidet | ve
phase or superstrate is derived. 5 1In a first highly preferred enbodi nent,
the rubbery pséesanst pelyBiflise conprises repeating units derived from one or

nore conj ugat ed di gne ners .and, ong_of. _noy e, copol ri,zabl e compnoners,

preferably ~ sel _ec?%oa ?&%@VVPW?" 4&&3‘?‘?‘%‘“}%{10 r aﬁﬁ?%%h@ﬂ%l |y

unsat ur at ed nirppédtigBRISTBESVed HOM 3§ rer® Snd adlyléafe MoRé 'p?éﬁraﬁﬂﬁ%rmr S,
n

acrylonitrilelQO butadi ene copol yners and styrene-butadi ene-acrylonitrile
copol yner s5 | seconde polymieyrdopnprnises dram @0ctobAbiwt¥é rmepeating phits detivegfiams from

60 to 95 w ~6 ti i iyed f . ' d di
mononer s and. FPGEREang fongh i B AEH FEheAtiia (B G ok ST ey | 7abi e
comononers. I'n a S%Qnﬁubfcﬁﬂgl)ﬁn&r QldalitiRO iRAHRO Gy TBRY prbéifs T S0P Ypragdnker i ¢

15 phase conprises repeati units derived frofm one or nore (Cl-"Cl2)al kyl
a’cLyI'ate nmonorinventiororie pseffibrasblap fantirddpeand flame metaodents additivet éo fr om
et’hyl acryl ate, butyl acrg,l ate ang. n-hexyl acrylate. Suitable rubbery

pol yreri ¢ phadBermoplasticfesipro ocesses, e.g., f emulsion

pol yneri zgp or(a)ggﬁ“{[ﬁgﬁpg MeBsdieat i on. 20 In a preferred enbodi nent, the
rubbery polyneric phase is made by aqueous enul sion polynerization in the
presence of a freelnadifirst embiodimentr of ¢he. methodoofjdhe presendxindtention, a

persul fate inijiator. or a redox initiator syste and, optipnally, in the
Dresence of a AapEPROlyRIET ST Ay mads By emillion Hyrirazadily ofong pf more
preferred eﬂb%m¥1eﬁia§11 hf{lﬂs%ﬂﬁ'teﬁoiﬁﬂbﬁsfdeke% rtﬂbgﬁééenaé R Rfddouphase

is in particulate forman as a wei ght average particle size of“50 to 1000
nanonet er s ( nifjuorapolgnpr elispezasiby of the presentSidventiGO®d form asecoradspolgheby

i ght transm ssion. The rubber ol yneri c_phase,may. exhi bi t .a, uni,nmodal
particle rsﬁ’ze 1pthe I"F‘ﬁﬁ’i“?"o‘?\éj ?feéog‘iﬂ"%i}'%&aﬂﬂfeg’[‘ﬁlq‘%%ﬁ n pregjpitated, e.g. \py
2002 -19 bino A [ AN eNPIRE Yok | sdi ' | Of oI SpPNe
having from 58@1 C)a@ggﬁc\;/f/t{?—%ftggir}ﬁlé aeés?&'haw ng %gar:lgﬁc e%iiég}sét\?ﬁdhi%gé F nge of
from e.g., 8Rehwifigftion)) anddtl2@ tloiedO tavt forimaai fiyopapdlymee additise witiahi n a

range of from e.qg,, from250 to 1000 nm 5 In_a preferred enmbqdi nent, the
rigid pol yner iCenpises d3grppplyame; ?ﬁ‘?o@ gﬁsé‘éﬁl%tﬁdt?éﬂnér pelymgr. tgﬂvcdéﬁd
conprises rep | f i JalgTet el rs RE K from
thgpgr oup con??}é"'fllgiga lﬁgtlil?aqf% ggﬁ%%- (ne@ﬁ‘)’ggrlgltg?e mﬁ%arreﬁr‘éjg %ﬁ§l
aromati c @nompevedeand nonoet hyl eni cal |y unsaturated nitrile nmonomers and.

Sui tabl e vinyl aronmtic noner s Cl 10 d ~al kyl th ryl ate nonpmers

and nonoet hy?/eni calfsy uﬁ?‘imsléﬁrﬁ‘i‘attéﬁ(qul%nwg‘ﬁ?@%%og@séwa?a?t h

b o . i i 20 t

above. In a pral&l s %rgt\a%?%?te of Q&@gﬁ%?@gﬁ%g@gg%@ﬁf%&{m 0

90 wt % and even nore pr from bery
monoethylenically unsaturated monomers include vinyl aromatic monomers,

monoethylenically unsaturated nitrile and (C3-Cpp)alkyl (meth)acrylate
25 monomers, monoethylenically unsaturated carboxylic acids, hydroxy(Ci-
Ci2)alkyl (meth)acrylate monomers; (C4-Cqo)cycloalkyl (meth)acrylate
monomers; (meth)acrylamide monomers and vinyl esters. As used herein, the

term (meth)acrylate refers collectively to acrylates and methacrylates and



" polyneric phase and from10 w%to 80 wt~6 and even nore preferably, from
15 30 % to 50 wt~, of the rigid polyneric phase. In a highly preferred

. enbodinent, the rigid polymeri.c phase conprises repeating @Biag20@2ived

fromone or nore nononers selected fromstyrene, x-nethyl styrene and
acrylorutrile. In a nore preferred enbodinent, the rigid polyneric phase
conprises from60 to 90 wt % repeating units 20 derived fromstyrene and
from10 to 40 wt, 6 repeating units derivd# fromacrylonitrile. The rigid
pol yneric phase may optionally include, at a level of up to 50 wt~6 of the
total weight of the rigid polyneric phase, of repeating units derived from
one or nore other copol ynerizable ethylenically unsaturated 25 nononers,
provi ded that teme a Yegrylamident | seferss satlectiviely. touj eemylamides  and
nonoet hyl eni c urated nononers that are copol ynerizable with the
above descri bg#%a#g?rae%@g?ncl ude, e.g., the nonoethylenically unsaturated
3 May 2002 -20= caphmablei wisyli dsomavie" exotdersl 1aklHE, (8BS Nsgeend ahRs .

-C ~cycl oa met h) acryl ate nononers, (neth)acrylanrdes,” vinyl esters
(c4-a | oal kzl ( h) I ( h I d I
bs

di scl osed abowubstithted: styrenesohaming ianepom sroraealkylo pikaxyhl hydroxpk badwla ni nor
ni te der Sed SRR RO AHarednt ot RiRTaRRG 3Ey BSIBENG B g RETrors.
corpost L on of Thaw P! SBEfn inlilRERS Wil g ihe, BihE5] Syl Bty

copol ynmer i s mstuengcclilodistyrene, Idichlorostyrerns sbsomestgrenergshydixystgreneat i on,
Cher cof . et SNERGSSHENE ISt VISR PR P SremaRe 48 SBHRRTeal | y
bonded, i.e., gu&H 84 e vi ﬂ%@gﬁ%ﬁliaﬁ&m 'eé @'_?E%@%&aﬁe%f Finyl

unsat urated sites préesent meri c phase. e unsaturated’sites
in the el 46t oreomatipmasenere provi ded, e.g., by residual unsaturated sites

in repeating units deriv froma conjugated di ene by residuyal , .
unsaturated 15 sité&$ Pﬁecf ey n@‘eu g%‘é‘ﬂ%ﬁ&ﬁ?ﬁ“&%&’a Gsaturpieqy myigtie
monomer . |1 2 ik GReABNAhERIk cobfutrldOiitls {NGLARPA IR RS Erédp MRe
by an aqueous enul sion or aqueous suspension polynerization reaction in the
presence of eciaadtosimgle siphaf ettgriehia yehtymatiory per arlédilé iaatdnclsyles,eng., e. g. ,
a thermal or redox initiator system 20 In a mass pol ynerization process,
the material PFOWeRiFiemelecEloRitriges dhlonoaseylpaittile. pe formed is di ssol ved

in a mxtyge of th j Mol i isto
be for medlignd t he %%@{%H%leﬁg?%&gaﬁe%gﬁ{ %%%Aré?@éaé P@Q?‘??m to

form the rubbatrylmdirhorsnédsge.gn etiadtaceylaes batyl Abryllate pisprpeheylraetylatwebadi ment ,
from1l5 to 70 wt~ of the rigid polynerjc phas;&@i,s chem cal |y afted to the
rubbery pol ymbexd aslage, Znethyl bexdoaarylates apdothstr (GieCraatkyl med fate phase

remai ns non- graﬁBIo%S' such as, e.g., methyl methacrylate, ethyl methacrylate, propyl
methacrylate, iso-propyl methacrylate, butyl methacrylate, hexyl

20 methacrylate, decyl methacrylate. Suitable monoethylenically unsaturated
carboxylic acids include, e.g., acrylic acid, methacrylic acid, itaconic acid.
Suitable hydroxy(C1-Cpo)alkyl (meth)acrylate monomers include, e.g.,
hydroxyethyl methacrylate; (C4-Cqpo)cycloalkyl (meth)acrylate monomers
include, e.g., cyclohexyl methacrylate. Suitable (meth)acrylamide monomers

25 include, e.g., acrylamide and methacrylamide. Suitable vinyl esters include,
e.g., vinyl acetate and vinyl propionate.

In a preferred embodiment, the one or more monoethylenically

unsaturated monomers comprise one or more monomers selected from vinyl



" 3 May 2002 -21 The rigid polyneric phase may be polynerized in a single

step froma suitable nononer or suitable m xture of nononers or nay be
built up of two or nore separately polynerized rigid pol ynarMay 2002ses of
differing conposition, e.g., of a nethyl nethacrylate phase and a
separately 5 polynerized styrene phase. In a first highly preferred

enbodi nent, the rigid polyneric phase conprises repeating units derived
fromone or nore conjugated di ene nononers, and may, optionally, further
conprise repeating units derived fromone or nore nononers selected from
vinyl aromatic nononers and 10 nonoet hyl enically unsaturated nitrite
nononers, and the phase conprises repeating units derived fromone or nore
mononer s sel ecirghaktic OfRobiérs, AnBABEth§leRRAN Bt tdd '?9@@%81%&?\@4 lahd
unsaturated nitrite nononmers, such as e.g.; acrytonitrile-butadi ene-styrene
("ABS") graft (Cqp]o)alkyb(mahjacaylaie M@Hmegse graft copol yners . are
commerci al ly avail gfl 15 CYCQLACT"s resins from Ceneral FElectric

e, e.g.,
Conpany. In a secont enie&Pi‘F]gmBr Folymerizationo Jeaction  midure, J8ay.c RSP
epeating uni Lol ¥ ShiddiOm G Ok sTOAS oCh- phacdhitly dEidllmpng: bhe
phase conprises repeating units derPVed from one or re noners$ selected
from vi nyl 5ar grolyeéthylanicaliyr sursatiratedoetonydstinkingl’ | ymomsraen)r alged Bityldrier il e
nononers, such_as e.g.,. acryl onitrile-sta,rene,-acryl ate ﬁ ASA" ) graf t

copol yners. sifipgmylatedixiny) hengens budensotliphstimethastilatei thylelpgopaneg| oy T™
Aomati ¢ pol ycaHRE: £ GBEP Hacin i) b0 TR EnyRIGR) WHMaRARRT TS

"‘3{ hods of malhéeag lavengtwe opailore sitdswiatieyléis unsatafdidmseruficleailear omat i c
p

ycarbonate resins in thernoplastic nolding conpounds are well known in
the art, see, generkiegmulsion pelymegrization reagtion gusture Faasyppidonallyriaclkidenni ch
is incorp te N by . 3 y r ti
pol ycar boﬁ%ofe e(r;%@g%gedaro g %lg éer?,é%&? %@lﬁgr%ﬁﬁbﬁ%iﬁﬁéﬁéagmfg’r iet,g"pﬁlé‘nol :
e.g., 2, 2-bi endlsifiedrnitydieneydbbeplat@ane (" bi sphenol A"), 2,2
bi s( 3, 5-di net hyl - 4- hydr oxyphenyl ) pr opane, bi s(2-hydroxyphenyl) nethane,
2, 6- di hydr oxy naphtlnd Rieéerred embodimanicthe fatty agidspli presentdn the stabilised and 5
4, 4' -di hydr oxy.- i . e r i ,
e g, carbonyl HistepeyIhe SBARIEH i hitG el b b BBl RAE FHcHBh
bi shal of or mat emfture didiygltHeenilgioalpolphetzanieadich.ester, e.g., diphenyl

car bonat e, dichl orophenyl carbonate, dinaphthyl carbonate, phe'né!mtol yl
car bonat e Bnd di t olQptienallyeanadditiomabamonpt, &g wpde iabopb? pbur obthetfatty esi ns

i ncl ude linear i (o] r bonat .esins, Jor d .ar J .
pol ycar bonat e arcgis?aggg’&gln@ p;%f g‘é‘ges u%ﬁ%éﬁ%‘o H}ﬁyege %g{el%ﬁtg _tﬁgﬁ%%égﬁguf( |tunrgar
aromati c pol yoar bAh&i®s the Stalslityn Jf UbR, réaddion bhikffien@lring the emulsion

polymerization reaction. Alternatively and less preferably, minor amounts,
' i.e., up to 4 pbw per 100 pbw fatty acid salt, of other stabilizers, e.g., anionic
20 surfactants, such as, e.g., sodium alkyl sulfate, sodium alkyl sulfonate,
sulfonic acid, may be added to the reaction mixture to enhance the stability of
the reaction mixture during the emulsion polymerization reaction.
The emulsion polyrﬁerization reaction is initiated using a conventional
free radical initiator such as, e.g., an organic peroxide compound, such as e.g.,
25 benzoyl peroxide, a persulfate compound, such as, e.g., potassium persulfate,
an azonitrile compound such as e.g., 2,2 -azobis-2,3,3-trimethylbutyronitrile,

or a redox initiator system, such as, e.g., a combination of cumene



" "A pol ycarbonate resin. 15 Suitable branched aronmatic pol ycarbonates are

made, e.g., by reacting a polyfunctional aromatic conpound, e.g.,

. trimellitic anhydride, trinmellitic acid, trinesic acid, tr@halr2002 phenyl

ethane trinellityl trichloride, with a dihydric phenol and a carbonate
precursor to forma branching polynmer. Suitable polyester-carbonate)
copolyners are nmade, e.g., by reacting a 20 difunctional carboxylic acid,
terephthalic acid, 2,6-naphthalic acid, 98- a derivative of a difunctional
carboxylic acid, e.g., an acid chloride, with a dihydric phenol and a
carbonate precursor. The preferred polycarbonates for use in the present
i nvention are those derived from bi sphenol A and phosgene and having an

intrinsic vishgdrdperatideSfeatomst sulfate, ttetradaatitm1pyrophosplidte badre redudng i n
met hyl ene chl oride at 25. Sui tabl e arQomatjc polycarbonate resins are
comercially ﬁ‘&&@qod’lfpémf@ ‘(}fm alqehydeenlfoxslaje ar bonat e resins from General

El ectri c Conpany. I i\NS est er reS| ns
suitable for use |n t presenf gé]gven 4‘%‘n§g Ho s(cg?(? )m%yﬁg

resins and theompeufif sﬂ@h)éeaiowyl drtdstahNt-8 6@dcyD Bteredptan, rmgyl g‘jhonally,
conpositions are well known in"the art, see, generally, U tent"5

No. 5, 411, 989. beaidedte thorepetior vessel Ansng kb QQb'mrmapnpg#qtm torreduet ns,

ol ands thor oo Pt el BosigRERP KRRt BRIAEE 1o o ieielipe Hobqilet o

poI y(al kyl ene cRithhtrdrafe@ agemabussd. €. 9., poI y(et hyI ene terephthal ate)
"PET"), pol y(butyl ene terepht hal ate) 10 ("PBT"), poly(propyl ene

gr epht hal ate) (" Phra yrefpmegl(@}bmbmen;”tbg étabﬂtzndlfhmep@mr algs,pegmgn is
P

l y(cycl ohexa t hanol tere hal P al k
nap%g h)altl at e) )s( gﬂ" Hpt g a reagtion y v8 E %e«?keé y"gr ﬁi Mftoﬁgxft)enbnd
pol yet hyl epe- @né- ﬂep&ﬁ&@k&he}e mdtdthylemie @hlé&h@ﬂ@d%@ﬁé&@i@yh@é €fan such

as, e.g., poly(cycl ohexane dlcarboxylate) ui tabl e 15 copol ynmeric pol yester
resi ns incl udeharged to ﬂm)tm@wmb@ctbpatec} te pelymerize the monomers in the

cyclohexanedlnethanol er I|c aci d-i sopht hai i c aC|d and
cyol ohexanedi RECRANoRE (B RGyer FarBEled R P lingiyiRt © haBRIFRR tnd
copol ymers. | gecyndpgdflpineed errbodl ment of the present invention, the

pol yester resin 20 is selected fromone or nore of PBT and PET resins. In a
preferred embodi nedna mhee highljepreferred sinbotimentawaten; a fatty acidisslt @sdtay of

I)Lgrr?o???g#? acﬁ’ft 5 cﬁ% n‘gztkfa)&rl?r‘gr &orgleﬁﬁéﬁg%l&nm%ﬁec%@%@rsfm i tabl e
oY O S sa  upua Qu oks sk
then charged to the reactor and the mixture so formed is heated with stirring
to bring the reaction mixture to polymerization conditions and thereby begin
the polymerization reaction. The reaction mixture is then maintained under
20 polymerization conditions while streams of the initiator system and the
remaining portion of the one or more ethylenically unsaturated monomers
are then fed into the reaction mixture at controlled respective rates to
polymerize the monomers in the presence of the fluoropolymer particles of
the dispersion. The presence of a portion of the ethylenically unsaturated
25  monomer charge in the initial reaction mixture imparts additional mechanical

stability to the aqueous fluoropolymer dispersion by virtue of the presence, as

noted above, of an organic compound in the dispersion. Preferably, the first



Bl ends of the above disclosed thernoplastic resins are also suitable as the
t her nopl asti c resin. 3 May 2002 -24 In a preferred enbodi nent, the

t hernmopl astic resin is a blend of one or nore pol ycarbonat &8 MagR0®@ Wi th one
or nore polyester resins, nore preferably a blend of from 10 pbw to 80 pbw
of a polycarbonate resin with from20 pbw to 90 pbw of a pol yester resin.
In a nore highly preferred enbodi nent, the 5 polycarbonate resinis a

bi sphenol A-type pol ycarbonate resin and-lthe pol yester resin is a

pol y(butyl ene terephthalate) resin or a pol yethyl ene terephthal ate) resin.
Sui t abl e pol ycarbonate resin-polyester resin blends are comercially
avai l abl e, e.

., . XENOYTM resins from General Electric Conpany In an
alternative p%&%??ggeé%ﬁmcﬁ'@hu,m?%aﬁe MOBpMeL (hargeds fq, the Teacter | &nd of

one or nore pQk St Bé@@ i

preferably a 8)@(3%1%5’%?@% %%@?%b%%oﬁg%%rgﬁgg 0 yc%f‘%o n%?gmr}ggﬁnﬁ' W th
from1l pbw to 40 pbwaopreferréembsdimentntite mdh?alyh;erpéﬁﬁlﬁw @dweight
enmbodi nent, the pol ycarbonate resin is a bisphenol A polycarbonate resin.
Sui t abl e pol y@xerageanelecelar weight (‘ddwn of &res 75r’<91@ofﬁn@0>c/¥ d0t.ya aumbesp| e,

Component s aP e RN HEBRET FlLs Of 3E, 0. FTPER 208 AR AR 2

t her mopl ast i ¢ gobsdifpersn iy MaPoLlesdihaf®t egialabieect i ve anount of a flame
r et ar dant addip{i velgtt)o ?yﬁgacorrpgsi tion. Sui ?abl e 20 flane retardant additive

are well known in ime prefereaddembediment, theemulsionoplimesiged ifiworepdyaeni c

oy ate 11 ane ASCILR W AE SRTRE 8 iR by ot a1 B 42 Phufdy BRLA *

retardant congesnds i ncl ude bromi ne-containing organic flane retardant
conpounds such as, g., 25 terabronophthalimde, tribronmophenoxynet hane,

bi s{tri brdfo phenoilsj@tmafmed retifadiment nthsh payticle rsigselignibution of the
Cuoh as. o g HeataRTymer SERNBTRME RN R A pdbedR OB RRRRA £ ™ 5
May 2002 _25 mesh screen, more preferably through a 20 mesh screen.
(b) Co-coagulation
In a second and less preferred embodiment, the fluotopolymer
15 additive of the present invention is made by co-coagulating above described
aqueous fluoropolymer dispersion with an aqueous emulsion of a second
polymer. The co-coagulated fluoropolymer and second polymer is then
* precipitated, dewatered and dried to form the fluoropolymer additive.
! Polymers suitable as the second polymer for use in the co-coagulation
20 embodiment of the process of the present invention include those derived by
emulsion polymerization of one or more of the monoethylenically
unsaturated monomers discussed above in regard to the emulsion
polymerization embodiment of the process of the present invention. In a
preferred embodiment, the second polymer is a styrene-acrylonitrile resin or
25 anacrylonitrile-butadiene-styrene resin.
In a preferred embodiment, the aqueous emulsion of the second

polymer comprises from 25 to 60 wt%, more preferably form 35 to 55 wt%



Sui t abl e organophosphate flane retardant conmpounds include, e.g., phenyl

bi sdodecyl phosphate, ethyl diphenyl phosphate, resorcinol diphosphate,

di phenyl hydrogen phosphate, tritolyl~ phosphate, 2-ethyl hayhy booR ogen
phosphate. 5 In a highly preferred enbodi nent the thernoplastic resin
conposition includes fromabout 1 pbwto 35 pbw of the flane retardant
additive per 100 pbw of the thernoplastic resin conposition. In a preferred
enbodi ment, the thernoplastic resin. corf®sition further conprises, i.e.,
in addition to a flanme retardant additive, a netallic 10 flane retardant
synergi st such as , e.g., oxides an carbonates of Goup V netals, such as,
e.g., Sb203, Sb2(C03) 3, SbS, Bi 203, and Bi2(C03)3. In a highly preferred
enbodi ment t hand Isélinmoere prieferallyi froowdots 60 owt% nef paricldsr ofntléd satontd pbw t o
10 pbw of the niet allic flame retardant synergi st per 100 pbw of the

t her nopl ast i cPR¥EIS conposition. 15 (b) Other Additives Thernopl astic

Var) ous convent | ond) AT FRERAES fof RYCORGRIIEY, SRODGmdt Bebleiell £ "

vari ous conventiona ifives, suc as, e.g.,
or ganophosphi dreb an polgmer emivddiomayd kivevyt|ih the aphi Inethe present method, the

(2,4,6-tri-tert-buty] phenyl) (2-putyl -2-ethyl-1, 320 propanedi ol ) phosphite,
bi s(2, 4-di2 t -Wpﬁldéwwgféx%\eaéﬁ?ﬁﬁw 8? the presenfrinvention i mbed) ‘y}tﬂ an

pentaerythrit i j I QRRRHS, enol s,
al kyl at ed reaéc)%l}-eghpgro ugégfggé%dgﬁy%ﬂzlﬁlggs%g?’&&gf%ﬁ%s, suckﬁ%s%b'gh,
butyl at ed r eaiot 905 ppwo tmiespreferglaly framdOao Wnpbwianyd; koge nardipeateratdy ky| at ed

hydr oqui nones, 25 hydroxyl ated thi odi phenyl ethers,  al kylidene-bi sphenol s,
bgnzyl corrpouﬁ’nﬂ%‘, 4951%‘3/ ﬁﬁm%ﬁ%|§ueg§ gFgrQPPEY mer dispersion of the present

Dol ynyr Do o SEEAAGH A AR HOATL o5 Wl thoreiStklertbly L RIBA € O
3 May 20010 - 26bwraml, avien morel préfefably rfeimic40 eo 60 ol yoly the aqudots hebis,

esters of beta-(5-tent-butyl-4-hydroxy-3-methyl phenyl) propionic acid with
nono- or pol yhyeRpksiazt cohol s) esters of thioal kyl or thioaryl conpounds, such

as,e.g., distearyl4hj ' .

di I auryl t hi opr opi ona %&{fgp% glﬂgé’gﬁﬂ H}eofcljulaogpggllyg}]eétag,d sgcﬁ?rg%golgpxerls then

bet a- (3, 5- di - écpedaghlitydl - dnchypstedpitmednby Jaddifion Wi an awid); 6.8) Medbsavider s and
|'ight stabilizers such as, e.g., (i) 2-(2' -hydroxyphenyl)-benzotriazol es,

2- Hydr oxy- bensdfiinagids phosphoricsacidser asialseig waliumnehloride aagnepiay

benzoi c § ds i1 (i s X .

deacti va’fﬁor s,suélfl?(tzéi %ls“,qﬁlé‘%‘. ‘ﬁ%tﬁ\l Lf(g% éﬁ@%‘@hgfaﬁggggﬁb g«%tt&%h diie ﬁhed to

di am de, 3- sal fogi thilcaoagulated Audropolaes additivednaké flenteidgigetides. such as,
e.g., (C10-C2p)alkyl esters of -thiodipropionic acid, mercapto o

benzi m dazol e; 15( the r9-geagitlated flupsppolymer Bﬁ@ltﬁ’ed&frs'lfi@bﬂlr itgxhibitss ych
as, e.g., nelam . i i j Y, rate; .
Gor i vat ves. By uPSesiRNnEY b R B Wl oien B W RGae ii@ling.
sterical |y higidgeceb-asdgitsted Ublorapolyteg. addifive andrkipdeo mirifignef the co-

t hel 20reacti on product of 2, 4-dichloro-6-(4-norpholinyl)-1, 3, 5-triazine
wi t ha pol 34rercosgulatedflyprapokamenadditivewith athepresips.

6-tetranet hyl - 4- pi peri denyl) hexane; (8) neutralizers such as magnesi um
stearate, magnesium oxi de, zincoxide, zinc stearate, hydrotal cite;25(9)
fillers and rHlnf aviethogl PgeMiakingsA Hlu@®polynger-contdiningt Hermbplidtic Resin

gl assfi bers, carbon bl ack, graphite, calcium carbonate, talc, mca;(9)

ot her additi VeQMPQERoBs, e.g., |ubricants such as , e.g.,

pentaerythritoltet S o S ] ' p L, CJ ,
optical bright energ&skﬁg&%ﬁyﬂgg?q@ v%i%‘%%%?@? tﬁéi‘%ﬁs& lgf‘?ﬁ{(& Si,)?egéﬁt

f 1 amepr 0023 ngiregatio:s is drided!t FithCa ahemicyiladticomisingad gandrai-driip earidh @lamepl asti c
resin conposition of the present invention is made, e.g., by nelt blending
t he conponent etardagt adqifive. two-rol|l nill, in a Banbury 5 mixer or in a
single screw or Twin _scr extr s i d i dj The
t her nopl astic res;q!rrl1 @o%ﬁ%gfrte ?oﬁ&%gﬁ %‘L{f gt?lrgret \Q:r%pgﬁgggf}lﬁqga% ?‘rcﬁ%géﬁ%gy a
variety of nmeaifpAssiTrda 0.01.-t8 5 pbwiFlasidpdlymexpdérusl pbw thetmbpRsiic ABth.bl ow
mol di ng and t her nof or m ng.

—t




10 The thernoplastic resin conposition of the present invention is
particularly well suited for applications requiring flane retardant and
drip resistant properties in articles such as, e.g., housi 3ddayf 200consuner
el ectroni c products such as e.g., personal conputers, housings for

el ectrical appliances. 15 Exanples 1-5 A 10 wt ~6 aqueous solution of a
tallow fatty acid potassiumsalt {"K+TFA ") having a saponification nunber
of 203.5 was prepared by conbining 89. 4314bw dem neralized water with 8.79
pbw of a tallow fatty acid (T-11, Proctor & Ganble), and 1.97 pbw potassi um
hydroxi de. The T-11 20 tallow fatty acid nomnally conprises hom 38-43 wt %
oleic acid, from24-32 wt% palmtic acid, from20-25 w% stearic acid, from
3-6 wﬂ@bnyris@m(ihann@pkmchBSHSZ 3 wt%Ilinoleic acid. The conpositions of

Exanpl es 1-~ were de b nhi ni ng the 10 % K+TFA solu |on W|th raw
PTFE di spersi on thﬁ @'Gﬁg‘PE{%éﬁc pasirsmayiy B‘alge@“f $hepmgmast]

gent |y swi 11155 e By retls) el olftolfittint SRt ¢ remeﬁg%&ﬁﬁnfs o
K+TFA and PTHEhlafide)s fdsirisp poly erwmmléﬂa!aaxehe-s@y@hég%duaﬁa aRtoriteieA per
100 pbw 1'' TFE on a dry wei ght basis 3 May 2002 8 The nechani cal

stability df buadiengstirene carpftacppolymes orgsins, tmgﬁ@cbﬂatgabam.rdleee-a%enms

nmoni tored b tabiliz er.si on upon
Toehan cal - S HE HipolgmD fednd Beh o ftEHAReh& e 318 Wad BbaffERRdtng (DS
ina 250 gg[s@lsiuﬁbﬁﬁbsms pﬁgféérb%ﬁﬂte&@bﬁ@ta%dvéﬂ Bs Biends SR 6K, badaf el ég’;at ely
18, 000 revol utions _per mnute ("rpnt')) using a i nch di ameter 0.0 i nch

DI ck nixing mlae@rbnmﬁerrgsm-p@esﬁﬁa@m biends, mbmbm@esr@nua@ﬁbmﬂrﬂ@

ff
qwredto ce tabilization of the dispersion
mar ked by a r "gtg le“ﬁcsg}%ajrgg%gf%t%poéﬁgé’f%sghe@e’?‘?spl cal ly acconpani ed by sone

phase seppy at i Grafy@s 61?ﬁ(§r§led A longer tine indicates a nore 10 stable
di sper si on. Results o? he st abi I|ty testing, expressed in seconds (s), are

set forth bel ow i rBuifablecgaft coplymprsxaunpristoa TWEbarg pplﬁnanplpénaae andRA (pbw
per 100 Mechap, %al olSEnaelx?fclplhaXe, (herBhe TddsEa poworP SFtha the rigid polymeric phase

is chemically grafted to the rubbery polymeric phase.

In a preferred embodiment, the rubbery polymeric phase exhibifs a

15 glass transition temperature (“T;") of less than 0°C and comprises repeating

units derived from one or more monoethylenically unsaturated monomers

selected from conjugated diene monomers, (C1-Cpp)alkyl acrylate monomers,

monoethylenically unsaturated nitrile monomers and vinyl aromatic

! monomers. As used herein, the Ty of a polymer is that measured by

20 differential scanning calorimetry (heating rate 20°C/minute, Tg value
determined at inflection point) of the polymer.

Suitable conjugated diene monomers include, e.g., 13-butadiene,

isoprene, 1,3-heptadiene, methyl-1,3-pentadiene, 2,3-dimethylbutadiene, 2-

ethyl-1,3-pentadiene, 1,3-hexadiene, 2, 4, hexadiene, dichlorobutadiene,

25 bromobutadiene and dibromobutadiene as well as mixtures of conjugated

diene monomers. In a preferred embodiment, the conjugated diene monomer

of the vinyl aromatic-conjugated diene block copolymer is 1,3-butadiene.



1703205831015 4 2.0 120 5 >2 120 Exanples 6-13 A | Owm ~ aqueous
solution of a tallow fatty acid ammonium salt ("NH4+TFA") having a

saponi fication nunber of 204 was prepared by 5 conbini ng 89%.May 2002

dem neralized water with 8.79 pbw of a tallow fatty acid (T-11, Proctor &
Ganbl €), and 1.33 pbw amoni um hydroxi de. The conpositions of Exanples 6-13
were made by conbining the 10 wt % NH4+TFA solution with a raw PTFE

di spersion that consisted of 34.9 to 46.97wt % PTFE particles dispersed in
wat er and exhibited a pH between 3.0 10 and 4.0 in a beaker and gently
swirling the beaker to mx the materials. The relative anounts of NH4+TFA
and PTFE are set f rthh@el gév in Tﬁg’ E 2, expressed as pbw NH4+TFA per 100
pbw PTFE on a dry t3 €129 st #Bviate y menamers, of mopgethylamicallyi ons

of exanpl es 6- e i e t S t in.r dto
Exanpl es 1-5. e%%?tgho?ﬁ tﬁgeeqﬁgﬁ%f&a%i Fﬁ?yb{?‘g’étiﬁtr?éa Q{é:xg}og{s%g%egsi %esgg%rﬁds
(s), are set fdisdibsededboweiin tHfBistussion oBmdkin QQ&orallﬁl?l}TrﬂEhEdaitﬁiéaémﬂhe #

NH4' ' - TPA (pbw per 100 Mechanical Stability (s) pbw FE, bas's) 6 0 3.5 7
0.5 13 8 1.0 reseqtnvyensigniy emusionpolymerigati®no 12 3.5 >300 13 4.0 >300

that consi $1 od of 3 toBraee? riflodn iR fe FipbaD BolyRikilc phgpel g "
having a pH 5 fhahvgteto 80 Gt drepelting irite (daBed! froth 6he Iaf&ﬁafeecdzﬂuggédnade

by adjusting the pH of 1000(8 of the raw PTFE di spersion of Exanp 14 to a
val ue of 9. 39 digneympogmers androaylbinud) Wtk epeating wnityiderivedfrom onewrof

Exanpl e 16 was de | USt | t he pH of 1000 10 of the raw PTFE
-diysper si on of Iﬁ%ﬁplnggrfig%rg aé‘{;%lt?fg O 33T W't h Sf rfl?liloépﬁgnofmgm ne.
‘sze conposi t i gASn&dthisAitRIlE Gndatutabe PAitMR HoRGRBrsTRde by addi ng ei t her

et hoxyl at ed nonyl phenol surfactant (TRI TON X-100, Union Carbide

Corporati df) or a Therahberyupolymieticiphasemayheptianallyvinélude yataclegrebof upsi um

It 15 d i.b ' Le 1 tJ ft .
composi ¢ i ons. O OARBIELN 40T Woighs of e kebBERT Bbivkestt i, bf Fampating
conponents of yri@ CRFREE! HoplSod d&F<afblee othér 3% Iﬂn&%abi@rétﬁyl*éﬁicﬁﬂyi n
TABLE 3, expressed as 3 May 2002 -31 pbw of KOH, "triethanol am ne

("TEA"), et howuyisatuzatedomphomiess) giroyidetirthpt dhe ahove gl hmitatianiisl sptisfigssi um
alt ("K+TFA" er. 100 [ rsion The .mechanical, stabili of. egch of
The di sper o o BeaanirbRT} Sheordba RaRARs, el bt hetemdtni
above in BEsanpliER theSabdve@Sdédcsibéd Gmensiabrs! Rlclid)&d. QW the mhoRbdehylenically
unsaturated carboxylic acids, hydroxy(C1-Ci2)alkyl (meth)acrylates, (Cg4-

Cpo)cycloalkyl (meth)acrylate monomers, (meth)acrylamides, vinyl esters
disclosed above.
) - The rubbery polymeric phase may, optionally, include a minor
20 amount, e.g., up to 5 wt%, of repeating units derived from a polyethylenically
unsaturated “crosslinking” monomer, e.g., butylene diacrylate, divinyl
benzene, butene diol dimethacrylate, trimethylolpropane tri(meth)acrylate.
As used herein, the term “polyethylenically unsaturated” means having two
or more sites of ethylenic unsaturation per molecule.
25 The rubbery polymeric phase may, particularly in those embodiments
wherein the rubbery phase has repeating units derived from alkyl
(meth)acrylate monomers, include a minor amount, e.g., up to 3 wt% of

repeating units derived from a polyethylenically unsaturated “graftlinking”



3 May 2002 -32 TAB LE 3 y ,, Exanpl eBaseSurfactant Rel ati ve Anount

of ~HMechani ca! No. Surfactant , pbw Stability(sl 100pbw di spersion)14----3.292

! 15KOH - 9. 39316TEA---9. 39217- ENP2. 03. 8618- ENP3. 0 ' 3. 8230013-Nry 2002

4.03. 77>90020- K* TFA1. 09. 1521- K* TFA2. 010. 730022- K* TFA3. 011. 16>90023KCHENP1. 0
9. 75324KCHENP2. 0- 225KOHENP3. 0. 9. 83>90026 KOHK* TFA~

1. 010. 91427KOHK* TFA3. 011. 82>90028KOHK+TFAS. 012. 04>90029TEAENPL. 09. 43330TEAE
NP2. 0- - 12. 531TEAENP3. 09. 41>90032TEAK* TFA18.010. 01433 TEAK* TFA2. 010. 74>90034TE
AK* TFA3. 0. 11. 02>900 3 May 2002 -33 Exanpl es 35-44 The conpositions of
Exanpl es 35-44 were nmade by conbining a raw PZ' FE di spersion that consisted
of 34.9 to 46.0 wt~ |'TFE particles dispersed in water having a pH between
3.0 and 4.0 wnidhomhdrheg., allybngticeylatnpiliyl ntaleate, arialyibiyaatiats, wheiin

organi ¢ conpound and a 10 wt % K+TFA solution. The relative anounts of K+TFA
and organi c c8pésilerd ohrethdenicrynsafrgtipphavie solstantially edifferent cxeagtivitiosy per

100 pbw PT FE dr i |.S. hani tability. ch .of

t he di spersi Oﬁrgﬂgf a‘eexa%n%}qgéstﬂgtgp%%ﬁ gr%%%géggdqﬁé/&?h%én&%d "%‘é‘g%r ?@eed
above in Exarrpéspgcﬁv@phageayl;ﬁpers@a@ id8esicéd.forth below in Table 4. TABLE 4
Exanpl e K+TFA (pbw Organi ¢ Conpound, pbw Mechani cal # per 100 pbw per

100pbw PTFE St abi | Int ¢ tirst) highlyrpreferred lembhoslimeat, the owbhery tpolymerit gdase han | O

36 2 5 pbw styrene slightly > 1%§d§7.2d1 bw styrene > 900 %g?fgd}to bw

a- met hyl st yr EEPLUSEH FEReatingg UBHY AFHFC HAM I P8I BYNES L84S 8% 10

pbw et hyl benzginier 08nd lore ~orl Ind¥eWBpslyaeizabla0 Cothdndmbss pngf@x%l hexane
11%

540 43 2 10 pbw net hanol 20 44 2 10 pbw tétrahydrofuran 20 Ex e 45 The
f1 yor opol yrrFrﬁth@ednf{ﬂl r stinyg a_fres‘iatﬁ\j\aonqmmitgimd UfonEﬁﬁwlrgcadﬁr umadhmtmi by
aqueous enul sign, pol ymerizatipn. te W) . was char Jq a
Facketed. t enpPu fiobOHiskt RueRds, <R arabieRubiite SRE1EReRn A0SRt 1y
5)002 - 34 egui Bﬁﬁféliéﬂeté@)p@glxﬁ&'staﬁﬁoétyre-ﬁﬁﬂad%@di@ﬁe-&@zldrﬁ‘@ﬂe h@g&g&&& JHCF

ot assi um hydr oxi de (0.05 pbw) was” added to the heated watef and the
contents of t Meryhbi pvaferred learbostiment dhephas® eamprises. frotn' 600 953 s i zer (
2 pbw) having a sggoni f. (S:cflti %[ghﬁunber of 204 was cgear ed to the reacjion
vessel and t hESRSREPR (B Legived from-aue.pr mare cOpugated; dieng MORommens; ang o
Styrene moONONBlont 9% aqﬂ%\rl dRivelFrdiR 26bd I )
contents of {Tﬁg r%goc??%wrtl/\\%égel lﬂrﬁ% thlthr‘l3 he%ﬁegﬁ?lg&fﬁﬁacfﬁ%ggﬁ%ued

st ![ rring. AI raw PTlﬁEad‘aﬁzpfldsl;i%hl)( msfte_plcd/) enbnd'lailer@t?%hd?'uhb%yﬂiﬁﬁrrmﬁt 60 Wt %
wat er was o charged to the reaction. vessel wi slow stirri

Separate & re\élh%seoforb‘aﬁéﬁer%amﬂ r‘ﬁlﬁtér‘g‘?{i‘ 913 PR SPwfrors t@ﬂ'eéﬂ@?%hﬁ]oner
(27.5 pbw) ang t¥ !M&ﬁéﬂs?nﬁé“iﬂ?’@l’er f;fﬁ)rﬁ% SChRré MeohJRésiRldchR
reactor at subsfantially uniformrespective rates over the respective tine
peri ods set f fnonhethyl amylate, bagt Besylate ABdm-Bexyl acrylate,

Suitable rubbery polymeric phases are made by known processes, e.g.,

| emulsion polymerization and mass polymerization.
20 In a preferred embodiment, the rubbery polymeric phase is made by
aqueous emulsion polymerization in the presence of a free radical initiator,
e.g., an organic peroxide or persulfate initiator or a redox initiator system,
and, optionally, in the presence of a chain transfer agent, e.g., an alkyl
mercaptan. In a preferred embodiment, the emulsion polymerized rubbery
25  polymeric phase is in particulate form and has a weight average particle size
of 50 to 1000 nanometers (nm), more preferably, of from 50 to 600 nm, as
measured by light transmission. The rubbery polymeric phase may exhibit a

unimodal particle size distribution or a multimodal distribution, e.g., a



"Feed Streamterur (mnutes) tend (m nutes) cunene hydroperoxide 0 70
acrylonitrile 5 70 styrene 10 70 The tenperature was ranped up according to
the follow ng schedule: 135F ., 15 fromt=0 to t=30 m nut e3 M#F20020m t =30
mnutes to t=35 mnutes, 142F fromt=35 mnutes to t=40 m nutes, 145F from
t=40 minutes to t=70 mnutes and 160F fromt=70 mnutes to t=135 m nutes.
The contents of the reaction vessel were allowed to cool to 70F and the
reaction product was precipitated by trajgferred contents of the reaction
20 vessel to a second reaction vessel that contained a solution of HZSCa (4
pbw) in water (96 pbw) at a tenperature of about 205F. After the transfer
was conpleted, sufficient water was added to the second reaction vessel to

drop the tenpbirmbddlalistiibatiohe Hiseimplhsy biersddl AistiBaE6h id thfdvind Adm
contents of the second reaction vessel were then centrifuged and dried to

produce a sol p@to 83 wify parigles tesirgrpartitiersizesdvithinea pimgéaf tfromheg.pB8dtaict was
obtained in t f or m af feee-f1.ow.n owder. and .had a styrene content of
36.5 wt/, an E@W‘b APt Wit hay E?DWW‘.Z%S&HH“%WE%@ OMMeHt 52.9
W % as nmeasuf@gh P50 fo00ingh. Transfer Infrared Spectroscopy. The

styrene-acrylonitrile copolynmer phase of 5 the product exhibited a weight
average nobecul ar Inea greferded enbadiment dhe rigidripotymeric phaseraxhéutsl g wei ght

of Exanpi e 46EHA{EaR Abyradel NG AR FHOPHAE AR AHEE ISR CHLFERERS: t h an
aqueous styre hole I & Sl sh© (ﬁgmg ; ! 41 W %
solids) of a %Fxr'giglfég?%?‘ﬂdgﬁééT%A?étabi izgtg g‘(‘qu ouls)ﬁsP% gifggfds?f%%&?hl Wt ~ ’
s0l i ds) and af(methyauryktSadnoomrs,yviay] aromaticomoqdirs ahd dsondethyienitaldy

st'yrene/ 33.4 wt % acrylonitrile) was cqaqul ated ~ ﬁt a tenperature of 190F
by addition oFMSAtSFER indRLie monamers angy “1@5??9"% aEMnatig menemers (&-2- aci d

in 250 m 1pap MBS 0 ]
Vi gor ous égi taqﬁjgﬁfylf g&@gﬁ%ﬁﬁﬁggﬁgﬁﬁeﬁ&f %uenc%gelﬁ;’l\%n%hu§5g&a tag%i wat er .
The sl urry wasittitembaosdrs areahbselset fortit gbovent ri f uge and t he dewatered resin

was dried in air at 230F until the noisfure content of the resin was |ess
than 2 wt % ExHh pagferred sgnbagliment, thergraft corplEmST cesaprisessgom72kty ver e

)
made by melt gjXj Sj 0 5% QG ¥ AR /
24,4 wt % but acy ey S £Gl Rord PrlleTabiy S gl 58 e 70, (ol Ak Hhi bbbl
t ri br onophenopelyamgricdphast aadrfeorn 10spiie w80 Wt ¥parchévenahprl preferalply) fromr
(EG- 20, Rejchhold Chemcals, Inc., bromne content 48-52 wt 9%, antinony

trioxide, 19i 090 ¥fe t?E'a;Odt’%Oféb%IFiBidx/E%lY{‘BeF&mflaﬁ%ers and lubricants) in an

extruder, pelletizj tnﬁhﬁxt Mals) st.,speci . f he
pell ets. The PTFE—%{;%% al g g%ﬁ&v%@ﬁ#’erﬁgn}lggﬁegﬂgﬁg%p ?‘g%%n of
PTEF (T-30, Ecémphisénrepeatindanitsideridedrom dwee/ormose MbhbrreesitastedfroiD W %

("1' TFE"), "a.co- coagul at ed . .
styrene, ec-methyl styrene and acrylonitrile. In a more preferred embodiment,

! the rigid polymeric phase comprises from 60 to 90 wt% repeating units
20 derived from styrene and from 10 to 40 wt% repeating units derived from
acrylonitrile. '

The rigid polymeric phase may optionally include, at a level of up to 50
wt% of the total weight of the rigid polymeric phase, of repeating units
derived from one or more other copolymerizable ethylenically unsaturated

25 monomers, provided that the above Tg limitation is satisfied. Suitable
monoethylenically unsaturated monomers that are copolymerizable with the

above described monomers include, e.g., the monoethylenically unsaturated



3 May 2002 -36 blend of styrene-acrylonitrile resin and PT' FE having a PTFE
content of 46.3 W% ("SAN PTFEi ") or a 1' TFE/styrene-acrylonitrile resin
additive made by sem -batch copol ynerization according to Ghay2@02ess set
forth above in Exanple 45 having a 1''I'FE content of 45 wt~ ("SAN PTFE~'),
The rel ative 5 anmount of each of the conponents of Exanples 47-50 are set
forth belowin TABLE 6. The |zod |Inpact (according to ASTM D 256) and

Gar dener | npact (according to ASTM D-3029¢g. Met hod G performance of each of
t he conpositions of Exanples 47-50 were neasured and the conpositions each
10 were tested according to the protocol for UL 94 VO. Results are set
forth belowin TABLE 6, as |zod inpact, expressed in foot-pounds force per
inch at 23C ( ‘catbeslylicraaids, Hydrd8/(C I néth)dckpacds, (€ 9)%?@1@ 1

f oot - pounds force ﬁt 23C ('@élaar d%r?.ltr}&aé?ﬂ(??-l 2)) ", a@érggel T anean%’ut
time, expressénethagglatemonomerpimeth)agrylamides o inylestersdistlosed gaveur ns and
drips/no burns 15 serv‘%dp er five test sarrgl e% ﬁ‘é yay 2002 -37 TAB LE
6Com o~ nent Ex# 47E%% REPOVRRESPRAY 1a¥088°1p Ritgdq Ramingggmount,
PTFEl - 0. 216- S up to 3 wt%, more preferably up to 1.5 wt%, of repeating units derived
PTFEz- - U. 222BR-"epoxy242424Shz(0s999Col Or ant s6. 676. 676. 870 her 2. 182. 182. 18Add
i tivesResubt sfoopal ompaart mag? pebyetigylenically | apElinkingy rRodihers3318uishlepact
{ft-1b)UL 94 VOV O ~ - AFOT~ 2di%i' Gé. Drinps/ b,urgoo Dri ps/ noO ~00burns
Exanpl es 51- 557Ffi 8 TROPUPES FER MGG FIOVE R 16821 COMPISIIOROf & rade
by 5 nelt mxu@nﬁ,b@'y a?ﬁggricg,ﬂggé safkflddonate resin ("BPA"), a

t et r abr onobi sphenol go ycar onatg resin having a brom ne content of 4852
W% (" TBBPA") and Thegraft eepalynmed id mbde aegordingi totknemtrnprocasses-agagusat ed

3 'May 2002 -38 ABS/ 1?' TFE bl end made by .t he process  of anpl e 46 and

havi ng a PT- FEOBGREIAALOD SSBIoR, eI ApRgtionT FepeRsion BB Aiesizasion; %

copol yner yged ohs tReleBt, WPRS: : : iR ;Exanpl e
45 and ha\??ngc‘?ﬁgil'raééﬁgotﬁ?gﬁ% of 2@%??&{8%? 1;? FItEl,t cogéﬁgﬁdﬁﬁ,

pel | eti zi ng 5chémicelly bodded, iand’graftet nty theelgstdrhetic phadeovin esdaci@e evithens.
The rel ative anount of each of the conponents qQf Ex |l es 51-52 is set
forth bel ow i HRjatHFates sites,present WW%%S‘PHH’&G Pjﬁﬁe-l il'gg‘ﬁ“ﬁﬁ%lé%teéég&%%i ng to

ASTM D- 256) p RGO HREYRAS bid 0 E@np 1 :i""?ﬁ sured
and the 10 cog{p{)glrtl onésh%re testg%ié‘ggéc%r%fg'r’lg toést? ealipr ot gggﬁe 0 F[jEES4VO.
Resul ts for t hepeatingasiitsi derivedf frémaarpbrjagatéd aliendadr by aesidtiall andabutatddbw i n

TABLE 7 as_nelf volune jndex ("MVI")., |zod jppact , expressed in
foot-pounig f Sitesdingepeatingputs desyed finma R’F‘{tﬁﬁi‘gﬁ)"’ﬁm@L ~94 VO rati ng,

average flanme out tj SEREE SR ‘?-d( HARRT 3 Xidgempf | ame
out tinme, expressed rl{]%pliS seconds E‘ﬂel\ll'—'gilg] gﬁ?‘ andpl{aﬁ%(: %Earﬁggr?s ag%é J{i ps/
burns and dri ps/aqueotssiemsilsidys er agdeques sispensior polygaeaization reaction in the

presence of elastomeric phase and a polymerization initiator system, e.g., a
. thermal or redox initiator system.

20 In a mass polymerization process, the material from which the
elastomeric phase is to be formed is dissolved in a mixture of the monomers
from which the rigid thermoplastic phase is to be formed and the monomers
of the mixture are then polymerized to form to form the rubber modified
thermoplastic resin.

25 In a preferred embodiment, from 15 to 70 wt% of the rigid polymeric
phase is chemically grafted to the rubbery polymeric phase and from 30 to 85

wt% of the rigid polymeric phase remains non-grafted.



"3 May 2002 -39 r TABLE 7 Conponent Exanpl e # 51Exanpl e # 52BPA

(pbw) ) 100100TBBPA (pbw) 0. 50. 5. ABS/ PTFE, co-coagul at ed0. 26- ABS/ PTEE,

copol yneri zed--0. 27addi ti ves (pbw)0.920. 92Resul t sM 8. 78. 51 Mgy 2002
(ft-1b/in)16.617. 6UL 94 VOVOVOAFOT (s)2.782.47MFOT (s)5.33.7Dri p/

bunms00Dri p/ No burns00 Exanples 53-54 ' The pol yester resin conpositions of
Exanpl es 53 and 54 were nade by 5 nelt m xing a PTFE concentrate with a
conposition that included a pol ybutyl enélterephthalate resin ("PBT"), 14 ~m
chopped glass filler ("dass"), antinony oxide ("Sb20s~) and

t et r abr onobi sphenol A carbonate (" tetrabronp-BPA-C') and stabilizers and

| ubricants, as set forth belowin TABLE 8. The PTFE concentrate was either
a steam preci pi t atBu figidrpblyefio phaseuxtdy Defiolpmeridéd it &singipstep dtonda

pol ycar bonat e r,egin S, PC/ PTFE", r a SAN PTFE resin mad %cgor ding to the
met hod of exdiHARICABORAREGE OLFIfta RIS P uLe NERSFLOR M3y bsbujlt yp of two

(" SAN PTFE") .,.T LLiion B! 5 o@f&ﬂ 4 t est ordi ng
to the prot 0col t}g?fea[gég%&%}? Eg%?ts of It? g }e |%Igca e set Sfo%ﬁg‘gl ow in
TABLE 8 for comnpdajtich)02.g.4@f eacimethyip anethacrylate Fh&seUlan914\ér Gsepaiatelg (" UL

94V-0"), the average gurati on of flame following tirst application of flane
expr essed 9 n RAy@§Hge S‘A(F@ﬂp}&*’ss?"), t he average duration of flane follow ng

(aripi burns) pon=r e Bty ilesres, o batindl iy Sl PRt PABE
54PBT54. 355. %p'&aofé%’abﬂﬁ%m& defived r ol ofe- BPAnéR. Sdjuddetallicnezer s/
| ubri cants2. 472.°47PC/ PTEEL. 75SAN PTFE- 0. 7Resul t sSUL 94V- 0V- 2V- 0AFOT]

( 2) 0. 92. 7AFOmonamers; anddmag/ optienalbn fmsthep icempsise epaating)ynite depiyedt e
;

Ecampl es 55 avsend of ShAE HRFoMe BEER ok VEPCa i TP IRy B,
conposi tiggn tx’i\@hoétﬂ?lemi@ﬂ{an’&hﬁﬁhﬁﬂoﬁuﬂepﬂiohﬁﬂfem nidetHeephdse(codtprises

acrylonitrile-butadi ene-styrene resin ("ABS'), styreneacrylonitrile resin
("SAN'), an cepeating vsis desiviedr fome pae inmore pRMomers sglactedefromy winyl

| ubricants, as set. forth | ow,in T 9, The PTEFE 15 c ent rat e _was

i ther o spr AoRTAtS ABNEmE, AL Retehenical rieiflrared SRNECRLRRERA)T®

pol ycar bonat esucRSia8 B3V, Reryloritriie-tieidiend-st9tend0 (WMABSO) (grB&/ Bdpdiymess, a
PTFE/ SAN resin nade ?écor ing to the lmst ﬂ(gde of (mEa‘aSrrgl egr45 @blg(g?naend havi ng
a PTFE cont erfiuitables3ARG-typ¢ " Skl reppelymershare zeammercially aanhilablep4s/g.,

perform 0 ositians.55 and 5 were tested. Results are set forth
f or eachn@_fe té\é&%@&rf?%goph&ﬁ%ﬁ'@éc%@l%%@motched | zod | npact,
expressed in foot-JRoyNng&ohar A" pleférted férﬁﬁddiﬂ)en@“ﬁx@v;ﬂc{gﬁngecofrﬁﬂ‘ﬁsom

tinme, 0.0625, expressed in seconds, (AFOT (s)). TABLE 9 onents Exanpl e
# 55 Exanpl e mepe#imgCubls desived f4@8 SNoFmone(CGir-Vrpalkgl paytatgnmnd e E

phase comprises repeating units derived from one or more monomers

t - selected from vinyl aromatic monomers and monoethylenically unsaturated
20 nitrile monomers, such as e.g., acrylonitrile-styrene-acrylate (”ASAI") graft
copolymers. Suitable ASA-type graft copolymers are available, e.g.,, GELOY™

resins from General Electric Company.

(ii) Aromatic Polycarbonate Resins

Aromatic polycarbonate resins suitable for use in the present
. 25 invention, methods of making aromatic polycarbonate resins and the use of
aromatic polycarbonate resins in thermoplastic molding compounds are well
known in the art, see, generally, U.S Patent No. 5,411,999, the disclosure of

which is incorporated herein by reference.



‘Results Notched Izod I xnpact (ft-Ib/in) AFOT (s) 9 8.6 11.5 1.2 1 10.2 4.2
9 8.6 11.5 1.2 0.47 10.5 5 10 The aqueous fl uoropol yner dispersion of the
present invention is free of ethoxylated nonyl phenol surfaMex?092and

exhi bits high nechanical stability. The fatty acid salt of the stabilized
aqueous fl uoropol ymer dispersion of the present invention is nore
effective, on a part-for-part basis, than an ethoxyl ated nonyl phenol
surfactant with respect to stabilizing it 15 fluoropol yner dispersion. The
respective nmethods of the present invention for making a fluoropol yner
additive and nethod for making a thernoplastic resin 3 May 2002
conposition each avoid the use of ethoxylated nonyl phenol and thus do not

te ethoxyl atgd nonyl phenol - cont ai ni te st .. 3 Nay 2002 43
Qainms: A stani | 26t aete ool Aimspinerdharpsigely dnepasi d riaryné 2

essential |y ofiHydei® phebal, k.gb)2, 2EY; i ymer
per 100 partsaltglyrweié;ﬁt of %hemﬁ%&?g?fgﬁ9gﬁ%{$)ﬁ%}n§bgﬁﬁkg’?ﬁhfeggpé\g?%t to 10
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di et hanol _am ne or_triethanol amne. 4. The dispersion of claim1, further

conpri si ni0 an or gafHitable nprematic polycarhemale resinsyainclvglea lineat r aynsnaticer
addi tive,

co ”B&fyém'nate resins, branched aromatic polycarbonate resins, and poly(ester-
carbonate) resins.
Suitable linear aromatic polycarbonates resins include, e.g., bisphenol
A polycarbonate resin.
15 Suitable branched aromatic polycarbonates are made, e.g., by reacting
a polyfunctional aromatic compound, e.g., trimellitic anhydride, trimellitic
acid, trimesic acid, trihydroxy phenyl ethane trimellityl trichloride, with a
dihydric phenol and a carbonate precursor to form a branching polymer.
Suitable poly(ester-carbonate) copolymers are made, e.g., by reacting a
20 difunctional carboxylic acid, terephthalic acid, 26-naphthalic acid, or a
derivative of a difunctional c¢arboxylic acid, e.g., an acid chloride, with a
dihydric phenol and a carbonate precursor.
The preferred polycarbonates for use in the present invention are those
derived from bisphenol A and phosgene and having an intrinsic viscosity of
25  about 0.3 to about 1.5 deciliters per gram in methylene chloride at 25°.
Suitable aromatic polycarbonate resins are commercially available, e.g.,

LEXAN™ polycarbonate resins from General Electric Company.



‘(a) conbining a fluoropolyner, said fluoropolynmer being in the formof a
stabilized aqueous fl uoropol yner dispersion conprising (i) from1l pbwto 80
.pbw fl uor opol yner per 100 pbw of the dispersion and (ii) f3Mey@092pbw to 10
pbw of a fatty acid salt per 100 pbw of the fluoropolynmer, wth a second
pol ymer; (b) precipitating the conbined fluoropolymer and second polynmer to
forma precipitate; (c) drying the precipitate to formthe fluoropol yner
additive; wherein said fluoropolymer conprises one or nore fluoropol yners
selected fromthe group consisting of poly(tetrafl uoro-ethylene),

pol y( hexaf | uor oet hyl ene), pon(tetrafILE% et hyl ene- hexaf | uor oet hyl ene) and
pol y(tetrafl uoroethyl ene-et hyl enepropyl ene). 44 3 May 2002 6. The net hod
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of the second pol ynPelyester Tstns@iifable foi 13kdh thé predefit fiventibr, segidd B! ymer
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pol ymer fur§henNg:gm199®s an acrylonitrile-butadiene-styrene resin. 10. A
fl uoropol yner additive made by the nethod of claim5. 11. The fluoropol ymer
addi tive of clai m 18uitatierpalyestére réding inghade dineandeblyester cesims, i braachedm 30
to 70 wei ght pergent of .the fl.uoropol yner and from 30 to 70 wei,ght rcent
of the second” BBDFRSF Tesins, Sopoli el Bolyeshus s 254 Faisietsfr oo iERSE Bieriin, ng

thernopl asti ¢ sgfhble HABROSOIy st reSidSMdRdd) dg,, (\anﬁmd@ SR yIrer
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the disper 10 On("?’%qm)(,l ! %ofyr(grrgpgfle%\epbvt\/e}egh&\()a.lﬁgw 0(f"PfaT”), poly(cycloalkylene

phthalate)s such as, e.g., poly(cyclohexanedimethanol terephthalate) ("PCT"),

poly(alkylene naphthalate)s such as, e.g., poly(butylene-2,6-naphthalate)
("PBN") and poly(ethylene-2,6-naphthalate) ("PEN"), poly(alkylene
dicarboxylates) such as, e.g., poly(cyclohexane dicarboxylate) Suitable
15 copolymeric polyester resins include, e.g., polyesteramide copolymers,
cyclohexanedimethanol-terephthalic acid-isophthalic acid copolymers and
cyclohexanedimethanol-terephthalic =~ acid-ethylene  glycol  ("PETG")
copolymers.
In a preferred embodiment of the present invention, the polyester resin
20 is selected from one or more of PBT and PET resins.
In a preferred embodiment, the polyester resin have an infrinsic
viscosity of from about 04 to about 2.0 dl/g as measured in a 60:40
phenol/ tetrachloroethane mixture or similar solvent at 23°C-30°C.
Suitable polyester resins are commercially available, e.g., VALOX
25 polyester resins from General Electric Company.
(iv) Resin Blends
Blends of the above disclosed thermoplastic resins are also suitable as

the thermoplastic resin.



fatty acid salt per 100 pbw of the fluoropolyner, with a second pol yner;
(b) precipitating the conbi ned fluoropol ynmer and second pol yner._ to forma
precipitate; and (c) drying the precipitate to forma f1uos ﬂpﬁ%r
additive; and (d) blending the fluoropolynmer additive with a thernoplastic
resin to formthe fluoropol ymer-containing thernoplastic resin conmposition;
wherein said fluoropol ynmer conprises one or nore fluoropol yners sel ected
fromthe group consisting of poly(tetraflro-ethylene),
pol y( hexaf | uoro-et hyl ene), poly(tetra fluoroethyl ene-hexafl uoroet hyl ene)
and pol y(tetrafl uoroethyl ene-ethyl ene-propyl ene). 45 3 May 2002 13. The
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10 blend of one or more polycarbonate resins with one or more ABS resins, more

preferably a blend of from 66 pbw to 99 pbw of a polycarbonate resin with
from 1 pbw to 40 pbw of an ABS resin. In a more highly preferred
embodiment, the polycarbonate resin is a bisphenol A polycarbonate resin.
Suitable polycarbonate resin-ABS resin blends are commercialljr available,
15  e.g., CYCOLOY™ resins from General Electric Company.
(v) Other Components
(a) Flame Retardant Additives
In a preferred embodiment, the thermoplastic resin composition comprises an
J effective amount of a flame retardant additive to the composition. Suitable
20 flame retardant additive are well known in the art and include, e.g., halogen-
containing organic flame retardant compounds, organophosphate flame
retardant compounds and borate flame retardant compounds.
Suitable halogen-containing flame retardant compounds include
bromine-containing organic flame retardant compounds such as, e.g.,
25  terabromophthalimide, tribromophenoxymethane, bis(tribromo-
phenoxy)ethane, tris(tribromophenyl)triphosphate, hexabromocyclodecane ,
decabromodiphenylether or a brominated epoxy resin, such as, e.g,

copolymers of tetrabromobisphenol A and epichlorohydrin.
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(1) antioxidants, such as, e.g., organophosphites , e.g., tris(nonyl-
phenyl)phosphite, (2/4,6-tri-tert-butylphenyl)(2-butyl-2-ethyl-1,3-
20 propanediol)phosphite, bis(2,4-di-t-butylphenyl)pentaerythritol

diphosphite or disteafyl pentaerythritol diphosphite, as well as
alkylated monophenols, polyphenols, alkylated reaction products of
polyphenols with dienes, such as, e.g,, butylated reaction products of
para-cresol and dicyclopentadiene, alkylated hydroquinones,
25 hydroxylated thiodiphenyl ethers, alkylidene-bisphenols, benzyl
compounds, acylaminophenols, esters of beta-(3,5-di-tert-butyl-4-
hydroxyphenol)-propionic acid with monohydric or polyhydric
alcohols, esters of beta-(5-tert-butyl4-hydroxy-3-methylphenyl)-
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propionic acid with monohydric or polyhydric alcohols, esters of beta-
(6-tert-butyl-4-hydroxy-3-methylphenyl) propionic acid with mono-or
polyhydric alcohols, esters of thioalkyl or thioaryl compounds, such as,
e.g., distearylthiopropionate, dilaurylthiopropionate,
5 ditridecylthiodipropionate, ~amides of beta-(3,5-di-tert-butyl-4-
hydroxyphenol)-propionic acid;
' (2 UV absorbers and light stabilizers such as, e.g., (i) 2-(2-
- hydroxyphenyl)-benzotriazoles, 2-Hydroxy-benzophenones; (ii) esters
' of substituted and unsubstituted benzoic acids, (iii) acrylates, (iv)
10 nickel compounds;
(3) metal deactivators, such as, e.g., N,N'-diphenyloxalic acid diamide,
3-salicyloylamino-1,2,4-triazole;
(4) peroxide scavengers, such as, e.g., (C10-Cop)alkyl esters of B-
thiodipropionic acid, mercapto benzimidazole;
15 (5) polyamide stabilizers;
(6) basic co-stabilizers, such as, e.g., melamine, polyvinylpyrrolidone,
triallyl cyanurate; urea derivatives, hydrazine derivatives; amines,
polyamides, polyurethanes;
n (7) sterically hindered amines such as, e.g., triisopropanol amine or the
20 reaction product of 2,4-dichloro-6-(4-morpholinyl)-1, 3, 5-triazine with
a polymer of 1, 6-diamine, N, N‘-Bis(-'2, 2, 4, 6-tetramethyl-4-
piperidenyl) hexane;
(8) neutralizers such as magnesium stearate, magnesium oxide, zinc
oxide, zinc stearate, hydrotalcite;
25 (9) fillers and reinforcing agents, such as, e.g., silicates, TiO,, glass
fibers, carbon black, graphite, calcium carbonate, talc, mica;
(9) other additives such as, e.g., lubricants such as , e.g., pentaerythritol

tetrastearate, EBS wax, silicone fluids, plasticizers, optical brighteners,
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aritsOflameprodfing agents; anti-static agents;
blowing agents.

The thermoplastic resin composition of the present invention is made,
e.g., by melt blending the components, e.g., in a two-roll mill, in a Banbury
mixer or in a single screw or twin-screw extruder equipped with kneading
elements.

The thermoplastic resin composition can be formed into useful articles
by a variety of means such as, e.g., injection, extrusion, rotation, and blow
molding and thermoforming,.

The thermoplastic resin composition of the present invention is
particularly well suited for applications requiring flame retardant and drip
resistant properties in articles such as, e.g., housings for consumer electronic

products such as e.g., personal computers, housings for electrical appliances.

Examples 1-5
A 10 wt% aqueous solution of a tallow fatty acid potassium salt

(“K'TFA “) having a saponification number of 203.5 was prepared by
combining 89.43 pbw demineralized water with 8.79 pbw of a tallow fatty
acid (T-11, Proctor & Gamble), and 1.97 pbw potassium hydroxide. The T-11
tallow fatty acid nominally comprises from 38-43 wt% oleic acid, from 24-32
wt% palmitic acid, from 20-25 wt% stearic acid, from 3-6 wt% myristic acid
and from 2-3 wt% linoleic acid.

The compositions of Examples 1-5 were made by combining the 10
wt% K'TFA solution with a raw PTEE dispersion that consisted of 34.9 to 46.0
wt% PTFE particles dispersed in water and exhibited a pH between 3.0 and
4.0 in a beaker and gently swirling the beaker to mix the materials, The
relative amounts of K'TFA and PTFE are set forth below in TABLE 1,
expressed as pbw K'TFA per 100 pbw PTFE on a dry weight basis.
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5 speed (approximately 18,000 revolutions per minute (“rpm”)) using a 1 inch
diameter 0.065 inch thick mixing blade having 4 “S”-shaped high shear lobes

and the time required to produce “curdling”, i.e., a destabilization of the
) dispersion marked by a rapid increase in viscosity and typically accompanied
: by some phase separation, was recorded. A longer time indicates a more
10 stable dispersion. Results of the stability testing, expressed in seconds (s), are

set forth below in TABLE 1.
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C ) Examples 6-13

A 10wt% aqueous solution of a tallow fatty acid ammonium salt

(“NH4'TFA”) having a saponification number of 204 was prepared by
5 combining 89.43 pbw demineralized water with 8.79 pbw of a tallow fatty
acid (T-11, Proctor & Gamble), and 1.33 pbw ammonium hydroxide.
The compositions of Examples 6-13 were made by combining the 10
wt% NH; TFA solution with a raw PTFE dispersion that consisted of 34.9 to
46.0 wt% PTFE particles dispersed in water and exhibited a pH between 3.0
10 and 4.0 in a beaker and gently swirling the beaker to mix the materials. The
. relative amounts of NH4 TFA and PTFE are set forth below in TABLE 2,
- expressed as ppbw NH;"TFA per 100 pbw PTFE on a dry weight basis.
The stability of each of the compositions of examples 6-13 was tested
using the method set forth above in regard to Examples 1-5. Results of the
15  stability testing, expressed in seconds (s), are set forth below in TABLE 2.
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Examples 14-34
The composition of Example 14 was a raw PTFE dispersion that
consisted of 34.9 to 46.0 wt% PTFE particles dispersed in water having a pH
5 Dbetween 3.0 and 4.0.
The composition of Example 15 was made by adjusting the pH of 1000
g of the raw PTFE dispersion of Example 14 to a value of 9.39 with 10g of a
5% aqueous KOH solution.
() The composition of Example 16 was made by adjusting the pH of 1000

10 g of the raw PTFE dispersion of Example 14 to a value of 9.39 with 12 g of
triethanol amine.

The compositions of Examples 17 to 34 were each made by adding
either ethoxylated nonyl phenol surfactant (TRITON X-100, Union Carbide
Corporation) or a 15% aqueous solution of the tallow fatty acid potassium salt

15  described above in Example 1 to a respective one of the compositions of
Examples 15-17. The relative amount of each of the components of the

compositions of Examples 14-34 are set forth below in TABLE 3, expressed as
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34 TEA K*TFA 3.0 . 11.02 >900
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PTFE dispersion that consisted of 34.9 to 46.0 wt% PTFE particles dispersed

in water having a pH between 3.0 and 4.0 with either an organic compound or

5 a combination of an organic compound and a 10 wt% K'TFA solution. The

relative amounts of K'TFA and organic compound are set forth below in
TABLE 4, expressed as pbw per 100 pbw PTFE, on a dry weight basis.

The mechanical stability of each of the dispersions of examples 35-44

t) was measured by the method described above in Examples 1-5. Results are
10  set forth below in Table 4.
TABLE4
Example K'TFA (pbw Organic Compound, pbw Mechanical
# per 100 pbw per 100pbw PTFE Stability (s)
PTFE, dry basis)
35 0 10pbw styrene less than 10
36 2 5 pbw styrene slightly > 120
37 2 10 pbw styrene >900
38 2 10 pbw a-methyl styrene > 900
) 39 2 10 pbw 4-vinyl cyclohexane > 900
40 2 10 pbw ethyl benzene >900
41 2 10 pbw heptane >900
42 2 10 pbw cyclohexane 540
43 2 10 pbw methanol 20
4 2 10 pbw tetrahydrofuran 20
Example 45

The fluoropolymer/thermoplastic resin composition of Example 45
was made by aqueous emulsion polymerization. Water (160 pbw), was

15 charged to a jacketed, temperature controlled, sealed reaction vessel that was
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hydroxide (0.05 pbw) was added to the heated water and the contents of the

vessel were then stirred for 5 minutes. K*TFA stabilizer ( 2 pbw) having a
saponification number of 204 was charged to the reaction vessel and the
5 contents of the vessel were then stirred for 5 minutes. Styrene monomer (10
pbw) was charged to the reaction vessel and the contents of the reaction
vessel were then heated to 135°F with continued stirring. A raw PTFE
dispersion (125 pbw) containing 40 wt% PTFE and 60 wt% water was slowly

——

) charged to the reaction vessel with slow stirring. Separate streams of cumene
10  hydroperoxide (0.375 pbw), styrene monomer (27.5 pbw) and acrylonitrile
monomer (12.5 pbw) were then fed to the reactor at substantially uniform

respective rates over the respective time periods set forth below in TABLE 5.

TABLES ]
Feed Stream tstart (minutes) tend (minutes)
cumene hydroperoxide 0 70
acrylonitrile 5 70
styrene 10 70

" The temperature was ramped up according to the following schedule: 135°F

15  from t=0 to t=30 minute, 139°F from t=30 minutes to t=35 minutes, 142°F from

t=35 minutes to t=40 minutes, 145°F from t=40 minutes to t=70 minutes and
160°F from t=70 minutes to t=135 minutes.

The contents of the reaction vessel were allowed to cool to 70°F and the

reaction product was precipitated by transferred contents of the reaction

20 vessel to a second reaction vessel that contained a solution of H2504 (4 pbw)

in water (96 pbw) at a temperature of about 205°F. After the transfer was

completed, sufficient water was added to the second reaction vessel to drop

the temperature of contents of the reaction vessel to 60°F. The contents of the

second reaction vessel were then centrifuged and dried to produce a solid
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109 () -~V SAN/PTFE additive product. The product was obtained in the form of a
free-flowing powder and had a styrene content of 36.5 wt%, an acrylonitrile
content of 10.7 wt% and a PTFE content of 52.9 wt%, as measured by Fournier
Transfer Infrared Spectroscopy. The styrene-acrylonitrile copolymer phase of
5 the product exhibited a weight average molecular weight of 2.4x10° and a
number average molecular weight of 5.2 x104.
Example 46
The fluoropolymer/ thermoplastic resin composition of Example 46 was made
by co-coagulating an aqueous PTFE dispersion with an aqueous styrene-
10  acrylonitrile emulsion. A sample (50 g dry basis, 41 wt% solids) of a mixture
of a K'TFA-stabilized aqueous PTFE dispersion (41 wt% solids) and an
aqueous SAN copolymer emulsion (41% solids, 66.6 wt% styrene/33.4 wt%
acrylonitrile) was coagulated ‘at a temperature of 190°F by addition of a
solution of 1 milliliter (ml) concentrated sulfuric acid in 250 ml tap water. The
15 coagulated slurry was held at 200°F, with vigorous agitation, for one minute
and then quenched with 250 ml tap water. The slurry was dewatered in a
laboratory centrifuge and the dewatered resin was dried in air at 230°F until
the moisture content of the resin was less than 2 wt%.
) Examples 47-50
20 The compositions of Examples 47-50 were made by melt mixing 100
pbw of an ABS resin ( 20.5 wt% acrylonitrile / 24.4 wt% butadiene/ 55.1 wt%
styrene)) a PTFE-ontaining additive, a  tribromophenol-capped
tetrabromobisphenol ~A/epichlorohydrin copolymer (EC-20, Reichhold
Chemicals, Inc., bromine content 48-52 wt %), antimony trioxide, TiO2 and
25 other additives (stabilizers and lubricants) in an extruder, pelletizing the
extrudate and molding test specimens from the pellets. The PTFE-containing

additive was either an aqueous dispersion of PTEF (T-30, E.I. DuPont de
Nemours & Co.) having a PTFE content of 60 wt% (“PTFE"), a co-coagulated
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blend of styrene-acrylonitrile resin and PTFE having a PTFE content of 46.3
wt% (“SAN/PTFE!") or a PTFE/styrene-acrylonitrile resin additive made by
semi-batch copolymerization according to the process set forth above in
Example 45 having a PTFE content of 45 wt% (“SAN/PTFE?"), The relative
amount of each of the components of Examples 47-50 are set forth below in
TABLE 6.

The Izod Impact (according to ASTM D-256) and Gardener Impact
(according to ASTM D-3029, Method G) performance of each of the
compositions of Examples 47-50 were measured and the compositions each
were tested according to the protocol for UL 94 V0. Results are set forth
below in TABLE 6, as Izod impact, expressed in foot-pounds force per inch at
23°C (“Izod Impact (ft-Ib/in)”), Gardner Impact, expressed as foot-pounds
force at 23°C (“Gardner Impact (ft-1b)”), average flame out time, expressed in
seconds (“AFOT (s)”) and the numbers of drips/burns and drips/no burns

observed per five test samples.

V' Yl
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TABLE 6
Component Ex# 47 Exit 48 Exit 49
ABS resin 100 1000 100
PTFE 0.173 - -
SAN/PTFE! - 0.216 -
SAN/PTFE? - - 0.222
BR-epoxy 24 24 24
Sb20s 9 9 9
Colorants 6.67 6.67 6.67
Other 2.18 2.18 2.18
Additives
Results
Izod Impact 248 238 2.58
(ft-Ib/in)
Gardner 12.27 13.33 19.22
Impact (ft-1b)
UL 94 VO V0 Vo Vo
AFQT - 20 1.6 1.0
Drips/burns 0 0 0
Drips/ no 0 ' 0 0
burns

Examples 51 -52

The flame retardant compositions of Examples 51-52 were made by
melt mixing a bisphenol A polvcarbonate resin (“BPA"), a
tetrabromobisphenol A polycarbonate resin having a bromine content of 48-

52 wt% (“TBBPA”) and stabilizers and lubricants with either a co-coagulated

10 10"i | [: DOYI
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ABS/PTFE blend made by the process of Example 46 and having a PTFE

content of 463 wt% (“ABS/PTFE, co-coagulated”) or a copolymerized

SAN/PTFE resin made by the process set forth above in Example 45 and

having a PTFE content of 45 wt% (“SAN/PTFE, copolymerized”), pelletizing

5 the extrudate and molding the pellets into test specimens. The relative

amount of each of the components of Examples 51-52 is set forth below in
TABLE 7.

The melt volume index and Izod impact (according to ASTM D-256)

performance of compositions of Examples 51 and 52 was measured and the

10  compositions were tested according to the protocol of UL 94V0. Results for

the compositions of Examples 51 and 52 are set forth below in TABLE 7 as

melt volume index (“MV1”), Izod impact , expressed in foot-pounds force per

inch (“Izod Impact (ft-Ib/in)”), UL-94 VO rating, average flame out time,

expressed in seconds (”AfOT (5)") , maximum flame out time, expressed in

15 seconds (“MFOT (s)”) and the numbers of drips/burns and drips/no burns

observed per five test samples.

N
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10 wt% PTFE and 80 wt% bisphenol A polycarbonate resin (“PC/PTFE") or a
SAN/PTFE resin made according to the method of example 45 above and
having a PTFE content of 50 wt% (“SAN/PTFE").
The compositions of Examples 53 and 54 were tested according to the

protocol of UL 94V-0. Results of the testing are set forth below in TABLE 8 for
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TABLES
Component Example 53 Example 54

_,~) PBT 543 55.35
- Glass 30 30

Sb20s 2.64 2.64

tetra bromo-BPA-C 8.84 8.84

stabilizers/lubricants 247 247

PC/PTFE 1.75 -

SAN/PTFE - 0.7

Results

UL 94V-0 V-2 V-0

AFOT! (s) 0.9 2.7

AFOT2(s) 11 0.9
) drip/ burns 3 0

Examples 55-56

The polycarbonate resin/acrylonitrile-butadiene-styrene resin blend

10 compositions of Examples 55 and 56 were made by melt mixing a PTFE
concentrate with a composition that included a bisphenol A polycarbonate
resin (“PC”), acrylonitrile-butadiene-styrene resin (“ABS”), styrene-
acrylonitrile resin (“SAN”), an organophosphate fire retardant (“FR"),
stabilizers and lubricants, as set forth below in TABLE 9. The PTFE

15 concentrate was either a spray-dried blend of PTFE and a bisphenol A
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polycarbonate resin having a PTFE content of 20 wt % (“PC/PTFE") or a
PTFE/ SAN resin made according to the method of Example 45 above and
having a PTFE content of 53 wt% (“SAN/PTFE").

The Izod impact and UL 94V0 performance of compositions 55 and 56
were tested. Results are set forth for each of the compositions in TABLE 9
below as Notched Izod Impact, expressed in foot-pounds force per inch (ft-
Ib/in) and average flame out time, 0.0625°, expressed in seconds, (AFOT (s)).

TABLE9
Components Example # 55 Example # 56
PC 69.7 69.7
ABS 9 9
SAN 8.6 8.6
FR 115 11.5
Additives 1.2 1.2
PC/PTFE 1 —_
SAN/PTFE -- 047
Results

Notched Izod Impact (ft-Ib/in) 10.2 10.5
AFOT (s) 4.2 5

The aqueous fluoropolymer dispersion of the present invention is free
of ethoxylated nonyl phenol surfactants and exhibits high mechanical
stability. The fatty acid salt of the stabilized aqueous fluoropolymer
dispersion of the present invention is more effective, on a part-for-part basis,
than an ethoxylated nonyl phenol surfactant with respect to stabilizing the
fluoropolymer dispersion.

The respective methods of the present invention for making a

fluoropolymer additive and method for making a thermoplastic resin
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generate ethoxylated nonyl phenol-containing waste streams.
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and poly(tetraﬂuoroethylene ethylene-propylene).

2. The dispersion of claim 1, wherein the fatty acid salt is the saponification
reaction product of a base and a tallow fatty acid, a tall oil fatty acid, a tall oil rosin or

a tall oil rosin fatty acid.

3. The dispersion of claim 2, wherein the base is selected from the group
consisting of sodium hydroxide, lithium hydroxide or potassium hydroxide,

ammonium hydroxide, monoethanol amine, diethanol amine or triethanol amine.
4. The dispersion of claim 1, further comprising an organic compound.

5. A method for making a fluoropolymer additive, comprising:

(a) combining a fluoropolymer, said fluoropolymer being in the form of a
stabilized aqueous fluoropolymer dispersion comprising (i) from 1 pbw to 80 pbw
fluoropolymer per 100 pbw of the dispersion and (i) from 0.1 pbw to 10 pbw of a
fatty acid salt per 100 pbw of the fluoropolymer, with a second polymer;

(b) precipitating the combined fluoropolymer and second polymer to form a
precipitate;

(c) drying the precipitate to form the fluoropolymer additive; wherein said
fluoropolymer comprises one or more fluoropolymers selected from the group
consisting of poly(tetrafluoro-ethylene), poly(hexafluoroethylene),
poly(tetrafluoroethylene-hexafluoroethylene) and poly(tetrafluoroethylene-ethylene-

propylene).
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(a) combining a fluoropolymer, said fluoropolymer being in the form of a
stabilized aqueous fluoropolymer dispersion comprising (i) from 1 pbw to 80 pbw
fluoropolymer per 100 pbw of the dispersion and (ii) from 0.1 pbw to 10 pbw of a
fatty acid salt per 100 pbw of the fluoropolymer, with a second polymer;

(b) precipitating the combined fluoropolymer and second polymer to form a
precipitate; and

(c) drying the precipitate to form a fluoropolymer additive; and

(d) blending the fluoropolymer additive with a thermoplastic resin to form the
fluoropolymer-containing thermoplastic resin composition; wherein said
fluoropolymer comprises one or more fluoropolymers selected from the group
consisting of poly(tetrafluoro-ethylene), poly(hexafluoro-ethylene), poly(tetra
fluoroethylene-hexafluoroethylene) and poly(tetrafluoroethylene-ethylene-propylene).
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14.  The method of claim 12, wherein the thermoplastic resin comprises one or
more resins selected from the group consisting of styrene-acrylonitrile resins,
acrylonitrile-butadiene-styrene graft copolymer resins, acrylonitrile-styrene-acrylate

graft copolymer resins, polycarbonate resins and polyester resins.

15.  The method of claim 12, further comprising blending the fluoropolymer-
thermoplastic resin additive and thermoplastic resin with a bromine-containing

organic flame retardant compound or an organophosphate flame retardant compound.

16. A fluoropolymer-containing thermoplastic resin composition made by the

method of claim 12.

17.  The composition of claim 16, wherein the fluoropolymer-containing
thermoplastic resin composition comprises from 0.01 to 5 parts by weight

fluoropolymer per 100 parts by weight thermoplastic resin.



