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SLURRI ES BACKGROUND OF THE | NVENTI ON FI ELD OF THE, | NVENTI Q\IzTNQV@@@lpt i on
relates to nethods for isolating polyner resins fromsolutio slurries
utilizi ngucpoiysess pitation aid. BRI EF DESCRI PTI ON OF RELATER-AGSedsmeyoer of
met hods have been discl osed for separating soluble 5 thernoplastic resins

from organic soly L Amjority of these nethods are energy intensive
requiring the rmogl:@#és&lgéfﬁ&ﬁ?@MER RESIN FROBYSOEUTION Nt means
i nvol ve the precipitation or copreci mof the polyner resin from

solution. These precipitation techni be hindered by the presence
of a solid phase of fine particulates within the solution. These fine 10

parti cul at e BACKGROIUNBSOFTHE INWVBNT{ONS or e precipitation of the soluble

polymer resin and can interfere with the recovery of the precipitate. The

presence of ' |k | e phase is particularly troubl esonme when
attenpting F%E]éépég]l}gﬁw ich is not adapted to handle fine
particles. An exanple where this problemoccurs is in the copolynerization
of s 2, 6- x¥hizniniveationZekhtbs té ini@h | ' Lve caupling. .It is
reported that most .of the copol yrrggél? Omﬁﬁfggnw&gesﬂ%&ggpsso?unm
spont aneoustiITigY BHliging 4 precipitationraidct i on mi xture as very fine particles.
This reaction mxture turns into a . three-phase slurry conprising:. a

sol i d phasegRIEF BESCRIPFICNUF REES! | ymer sol uti on phase and an
aqueous phase. In the preparation of ' p henyl ene et her honopol yners with
2, 6-xylenol, the polynmer reaction product remains solubilized in the

tol uene reacti orAsBlumbesnof methods el beemt dietlogéd tfop §%50#§gﬂgh§{)mme

homopel ynebEmgb B8 oR i Rhhlens A oot f thss achds bl &
ot R R R S O
precipitation of the polymer
resin ﬁom solution. These precipitation techniques can be hindered by the
presence of a solid phase of fine particulates within the solution. These fine
10 particulates are not easily recovered before precipitation of the soluble
polymer resin and can interfere with the recovery of the precipitate. The
presence of this solid particulate phase' is particularly troublesome when

attempting to employ equipment which is not adapted to handle fine particles.

An example where this problem occurs is in the copolymerization of

5 2,6-xylenol and 2,3,6-trimethylphenol via oxidative coupling, It is reported
that most of the copolymers formed ﬁom these monomers spontaneously
precipitate in the reaction mixture as very fine particles. This reaction
mixture turns into a. three-phase slurty comprising: a solid phase of
‘copolymer particles, a copolymer solution phase and an aqueous phase. In the

) preparation of polyphenylene ether homopolymers with 2,6-xylenol, the
polymer reaction product remains solubilized in the toluene reaction solution.-
After purification of the solution, the homopolymer is typically precipitated in
methanol. The polyphenylene ether homopolymer of 2,6-xylenol precipitates

as large size clusters suitabl_e for liquid-solid filtration. In contrast, the three-
Phase reaction mixture obtained with the preparation of polyphenylene ether

1



2004 5 1t is desirable to provide an isolation techm Nﬁw
pz)olzywe?! rgsi ns wthin a solution slurry that contains a soli d p ase 0 the
polymer resin as fine particulates which does not require special

equi prerWOOY8¥€kove these particul ates. WO 01/83588 c opol BCRAIS0032869

2, 6-xyl enol and 2, 3, 6- trlnethylphenol I's unsuitable for the polyner

Ificatio I es u ed for the polyphenyl ene ether
ﬁg:r;)pl)l ymarg @%@Qx@ g%?:yl% g@ﬁ éamqihﬂpbengl fi$ armsfudtable forutheed.

wethod for W“”‘”ﬁm@ﬁ i ‘%‘@%‘“ D bRt G551 ot JHE PORPLERFEpe hat

for ratln soluble res
gﬁ;? g?ns a$ HeRolymess of ﬁbﬁvvémql.esmemateoaé?mpﬂ{eﬁteqs tH¥rsfgyet hod
conprises & Lﬁl&@ precipitation aid to a solution slurry which contal ns
at | east one 'soluble polyner resin selected fromthe group consisting of
pol ycar bonat es, pol ystyrenes, rubber nodified polystyrenes, polyphenylepe
et hers? pol yet heﬁ| is demrahleltyaaprG.ade &iﬂ@kd)@ﬁdﬁ‘&b@ﬁl% AR Qi :‘Dp‘%ﬁﬁ%gr or

t | at es recipitdation a
chat n-br ancriha BoRion AR La%‘ée&m@mw@lé’paamfamcﬂymdmgg:w%?e resin
parti cul at qmrb'Ehla$eSDerMBBrdﬁe§3rrﬁﬁ' Pequtd Yhedlad é@%hﬁe%tsg‘q;g%gwgh%gmﬂng

or fornul ations of the polynmer resin .
?ﬁgpgggpzlaﬁwgﬂl keS-precipitation aid, the solution slurry is added to a
non-sol vent for the sol ubl e polyner resin to precipitate the soluble 20
polymer resin in the solution slurry. Follow ng precipitation of the )
sol ubl e polyner resin, it can be recovered by conventional techniques suc
as by conventional filtration techniques. 25

SUMMARY OF THE INVENTION
10 One aspect of the present invention provides a method for a separating soluble
polymer resin from a solution slurry that contains a solid phase of said polymer resin as
particulates. This method comprises adding a precipitation aid to a solution slurry wh:ch. ‘
contains at least one soluble polymer resin selected from the group consisting of
polycarbonates, polystyrenes, rubber modified polystyrenes, polyphenylene ethers,
. polyetherimides, polyamides, and polyesters and a solid phase of said polymer resin as
15 particulates. The precipitation aid is a linear or chain-branched polymer which absorbs
onto the surface of the polymer resin particulates. This polymeric precipitation aid is also
a suitable blend component for formulations of the polymer resin to be isolated.

Following the addition of the precipitation aid, the solution slurry is

added to a non-solvent for the soluble polymer resin to precipitate the soluble
20 polymer resin in the solution slurry.

Following precipitation of the soluble polymer resin, it can be

‘recovered by conventional techniques such as by conventional filtration
techniques.

The polymer resins which can be isolated from a solution slurry by the methods
25 may have a weight average molecular weight of above about 500 as
determined by differential scanning calorimetry. Suitable polymer resins may include

‘most thermoplastic resins, i. e., polymers which

2



The pol yner resins which can be isolated froma solution slurry b he
nmet hods nay have a wei ght average nol ecul ar wei ght of above aﬁﬂ;é\lé&fOZﬁﬂ#
determ ned by differential scanning calorinmetry. Suitable polyner resins
may include nost thernoplastic resins, i. e., polynmers which 2 22 NOV 2004
beconme plastic and fl owabl e under the action of pressure and heat. Specific
exanpl es of suitable thernoplastic resins which can be isolated by the

net hods canPBeeme ppicandfsnmblesundss tRpsadlipe abrressHrg ANY Apate Breriiieeyiniases,

pol ypheny! esgitpid®bimopRALYEIREKhiEh €89 be iRRISPE} P8nathidd LT S 1 ncl udi ng
pol yet hyl ene terephthal ates and ol ybut yl ene t'erepht hal ates. The pol yner

resins sui t BpWEAPeRales Polalyranes! higl intRschPolvgspes. prEPECRIfRNecSRIBy mer s~ of
t hese ther”Bﬁlkrétzﬁﬁtiﬁidb@?bal?amfﬁ%;Ebl%%ﬁ%rgqr%!u&i@ﬁmhﬁéﬁé erddtindigeS gt Oyed in

the nmethods o I's invenfion ma nperature sensitive polynmer resins
such as pol Ppieyyieas terepherlatessiipspolyrher rpeing pritakie feneseemay ncludsibeth sui t abl e

for use in hbRopByMedarkadpBgmelbidRddotheMidPRAE iy, $RS HidiGRedy the

oxi dative coupling of at |eaSt one nonohydroxy aronatic ~conpound in the
presence of NETEERIBEIC refinm gamlyead inpthe ersilnds of ftiminyentionTRag ke tasmeyaiteny | ene

et her pol ynBgssitvRYpofPrB?résh®s suchldd lyph¥ndncPdthérrs¥ing epeating units
preferably with at l'east 50 repeating units of the following Fornula | Qz

Q@ Q/ i wherein in each of said units independently, each Q my be

i ndependent |y hah’ﬁﬂ%ﬂbygh&lyl@ﬁle ctidreESRARNMbRITHITYin Me HEHBASBAY bt pREIR! KY!
containing up to 7 carbon atons), aryl (preferably

henyl ),
hal ohydr ocaPH@AesHB apltiembwihexisieiivaeruping 9f 3t Ieast phgy g@ﬂoﬁ)é%@ty arapatic ar bons
bet ween t hechapQgRNn FMeOFresétd df BRoPPEManBadsBUS @balkeatBNs@Thesea™m noal kyl ,

hydr ocar bonoxy or hal ohydrocar bonoxy wherein at |east twd carbon_atons
separ at e t hROYPRANYIsER elfich PeligENMaY 6pRaPasee Rluralit-aiaryiowy repsaig uritems
separ at e t hgrefathBig Withak REEt 5GRPchHR) RS RY theTHIWIMPF&mURPr nul a 1.

Q% Q'
0_._

; ¢ a
wherein in each of said units independently, each Q' may be independently halogen,
alkyl (preferably primary or secondary lower alkyl containing up to 7 carbon atoms), aryl
(preferably phenyl), halohydrocarbon groups (preferably haloalkyl) having at least two
carbons between the halogen atoms and the phenyl nucleus of Formula 1, aminoalkyl,
hydrocarbonoxy or halohydrocarbonoxy wherein at least two carbon atoms separate the
halogen and oxygen atoms and at least two carbon atoms separate the halogen atoms
and the phenyl nucleus of Formula I.

Each Q* may be independently hydrogen, halogen, alky! (preferably primary or
secondary lower alkyl up to 7 carbon atoms), aryl (preferably phenyl),



Each 2 may be independently hydrogen, hal ogen, al kyl (prefgg Npghg Il-y
or secondary lower alkyl up to 7 carbon atons), aryl (pref b m

3 22 Nov 2004 WO 01/83588 PCT/|JS0Q 32869 hal ohydrocarbon (preferably

hal oal kybhi/b¥g ng at | east two carbon atons between the gealo@en2gbons and
t he phenyl nucleus of Formula I, hydrocarbonoxy groups or

hal ohydr ocar bonoxy groups wherein at |east two carbon atons separate t he
hal ogen anchelygtiocatt@is ( Meﬁblﬂr dtdba Bavil nat5 1@4@%@%@5@& Gatbhf

hal ogen atoms fromth hen nucl eus o For nu l. Q@ and 2 can
sui tably cdetyeenyth %gh?ﬁes%n 12atemphand aﬂ@#mpbﬁw nﬁmcleuff thn Fosgudadl, i s an

| kyl t
b0l yphenyIaatocaiBERBEy Frbtnsor HaldyttefifbnBRg drpliph ndhel 30 st 1o, o ™
her ei n, i nalavblers atemsnsemamté thechalpgby lahdrmdygaﬁ atdis rancdbatyleasistwo satdin t gt ed
P 82?525‘22%;?”&@%2@%;5” o i;ﬁpgg“‘r’leé%'ré‘sp By b, PSRy cheus of Forphim, o
cont ai ni ng Hcﬁfcf leﬁﬂi@?'cﬁﬁsﬁ aﬂi’h tfi‘%‘&%ﬁ?iﬁﬁﬂ?&ﬂﬁf&iﬁ?ﬁ a os

el astoners; -pol yphenylene et r cou nmers ereln coup I'ng agents,
e.g., pol yxfwmmhe@’ is @nnalkyblwrnph@'tylll,l aspe\mllyhcx-@zl glkyl andaeach €)tdiscapped
pol yphenyl glnaﬁ(g%%er polymers with functional end groups. 20 It will be
apparent t ‘skilled in the art fromthe foregoing that the

pol yphenyl ene et her pol yners contenpl ated for use in the nethods of the
present inventi drhe teehutolppherniend etirerpesisghis uséd dvthe Lsﬁééiﬁl@@ﬁbh\a@ldOf t he
vari ations in strucfural ynits. Specific pol yphenyl ene ether polynmers which
can b use@laimsezein, includes:

-unsubstituted polyphenylene ether polymers;

-substituted polyphenylene ether polymers, wherein the aromatic ring is
substituted;

-polyphenylene ether copolymers;

15 -polyphenylene ether graft polymers containing grafted moieties such as vinyl

monomers, polystyrenes and elastomers;

-polyphenylene ether coupled polymers, wherein coupling agents, e.g.,
polycarbonates, form high molecular weight polymers; and

-end-capped polyphenylene ether polymers with functional end groups.

20 It will be‘apparent to those skilled in the art from the foregoing that
the polyphenylene ether polymers contemplated for use in the methods of the
present invention include all of those presently known, irrespective of the
variations in structural units.

Specific polyphenylene ether polymers which can be used in the
25 methods of the present invention include but are not limited to

' poly(2,6—djmethyl—1,4-phexiylene ether);

4



25 met hods of the present invention include but are not
poly(2, 6-(Emethyl -1, 4-phenyl ene ether); 4 22 NOV 2004 WO Oll?stm 2001"

pol y(2 thyl -1, 4-phenyl ene) ether; poly(2, 6-di epilpdeodadebeny! ene)
et her; wo %i' %éfgemat hyl - 6- propyl - 1, 4- phenyl ene) et her;

poly(2 6- dlpropyl 1, 4- phenyl ene) ether; 5

pol y(2- et hyl -6-@@5&& ,8-tAiniethi,§ é?xtyl'tfﬁe .
poly(2,6-dilauryl -1, 4 phenyl eg%) lgtfﬁher )SRF(rz, 6- di phenyl - 1, 4- phenyl ene)

ether; poly(2, 6 | rret hoxy- hen eneé_l et her;
pol y(2 6- di et hoP? I' egy er;
pol y( 2- nethoxy 6- ethoxy 1, 4- phenyl ene) et her;

pol y( 2- et hyl - fjbr,g%em-'y@é o@?ﬁ%&hgﬂgﬁylgﬁ@eéther,

poly(2, 6-dichlo

pol y(2- met hyl - 6- phenyl -1, 4- phenyl ene) ether; poly(2-ethoxy-1, 4-phenyl ene)
ether; 5 pol y(ZPOMEﬁOdJIPMPﬁhRWlEnE neﬂhﬁre;r,

pol y(2 6- di brono-i, 4- phenyl ene) et her; PCT/USOQ 32869

pol y( 3- brono- 2 I F |1 4-phe lh§n m xtures thereof, and the
li ke. §The met hoggﬂ)cgg%tuémsé i’ﬁ%‘ﬂ&-‘gﬁ’ Pgiﬁngiquﬁ’ect ive results with

pol yphenyl ene ether resins which are copol ynmers of 2, 6-di nethyl-1, 4-

phenyl ene et her polyi(2,6-dilauryi-2,46phetiydersd))ethexy 2, 3, 6-t ri et hyl - 1, 4- phenyl ene

5 12 NOV 2004
poly(2,6-diphenyl-1,4-phenylene) ether;
poly(2,6-dimethoxy-1,4 phenylene) ether;
poly(2,6-diethoxy-1,4-phenylene) ether:

0 poly(2-methoxy-6-ethoxy-1,4-phenylene) ether;
poly(2-ethyl-6-stea1yloxy—1,4-phenylenej ether;
poly(2,6-dichloro-1,4-phenylene) ether;
poly(2-methyl-6-phenyl-1,4-phenylene) ether;
poly(2-ethoxy-1,4-phenylene) ether;

5 poly(2-chloro-1,4-phenylene) ether;

poly(z,6-7d-ibromo-1,4-phenylene) ether;

poly(3-bromo-2,6-dimethyl-1,4-phenylene) ether; mixtures thereof,
and the like.

The methods of this invention provide effective results with
) polyphenylene ether resins which are copolymers of 2,6-dimethyl-1,4-
phenylene ether units (from 2,6-xylenol) and 2,3,6-trimethyl-1,4-phenylene



WD 01/ 83588 PCT/ US00/ 32869 ether units (fron12,3,6-trinethyEQZeﬂﬂ@V;ﬁﬂ%%h
typically formfine particulates in the reaction nedium S i | es
of suitabl e pol yphenyl ene ether resins and nethods for pre arin% t hese

pol ypheMQI0a83588t her resins are set forth in U S. Patent 5"‘F§B§$"“@, 896, 874,
3, 306, 875, 3,914, 266 and 4, 028,341 (Hay); U S. Patent Nos. 3,257,357 and

3, 257, 358 ( Shanm . U. S _Paten S. 935,472 and _4, 806, 297 (S.B.
Brown et al * ,“a}ﬁﬁ{{ffé?m%@W%&Yi@mﬁ@wﬁm@mﬁm fine pastigulates of
pol yam des gtHekdaetibAmediani,n t he nmet hods of this invention are disclosed
in US. Pat Nos. 5,981,656 and 5, 859, 130. Suitable 10 pol yetherim des are
described in U 'S,_ Pat.-Nos. 3,803,085 and 3, 905,942. Suitable polyesters

i Ecl ude po: ybut y_SBﬁ%‘ cxapnlenph suitable mdymﬂ}sléﬂ?etherellmilmm&aﬁah@ﬂs
described | Dt prRehiethse pdlfohehutéile ather reotnd) e sef Roath e 1S, BRicik o

use inst hi sNiosvg3060874,13,50687518,91qM066hNE 14658341 (359} 0NS: f?femf' $osy" €N€,

pol ychl orostérene and ;_i/rene coggtlayners such as styrené-acrylonitrile
copol ymers ¥ ﬁm57a@|“§lls @5585% e ketamate{f)o WS i PaterdpdNosmens9356578 , and
acryl oni trik@dewadiepe I ) Y, - ef.i

anhydri de CJ(‘)'poI §/rrggfrj (SSEBSP%@]??(%% \% Dr{;ﬁag‘éﬁezrgﬁgé %’gg’%réf(ﬁ%fﬁ%ﬂ al.).
styrene-di vi nyl benzene copol yners. 20 Suitabl e rubber nodified polystyrene
resins (referredExampies: of npelyamides suiphle fop! wst \inetiee anethddiS'of Easpri se

ot ybut adi anzentidn HreRfsdipbed BT PRt os’ 3. 000 kR0 il Bttt csatmble of
bot h ppl ymepolyetherimides tareud@iceibedsin? 138! iPdt m6§.e3;€6?3,885yﬁt? I'“;’és?h’@“s?bl 4

solubilized, w thin te'r&e 25 solvent of the solution slurry:
pol ymer resTtHtable ¢ Pelyestess pnshile molybuiylanec terephthalabe” and| polyethyléne he

sol ubilize hHEE | : |t i r I p.conventi Qna
t echni ques,qeﬁese S(t)lf ;?a:rﬂedr] é’gg#nn&ggro ? i&gl ilg‘s Lfgk?é{ No.' 5,237,065 iftable
polycarbonates are described in U.S. Pat No. 4,217,438.

The polystyrene resins suitable for use in this invention include
15 homopolystyrene, polyalpha-methylstyrene, polychlorostyrene and styrene
copolymers such as styrene-acrylonitrile copolymers (SAN), acrylate-styrene-
acrylonitrile copolymers (ASA), acrylonitrile-butadiene-styrene copolymers
, (ABS), styrene-maleic anhydride copolymers, styrene-ethylvinylbenzene

_ copolymers and styrene-divinylbenzene copolymers.

20 Suitable rubber modified polystyrene resins (referred to herein as high
impact polystyrene or “HIPS”) comprise blends and grafts of polystyrene with
clastomeric polymers such as polybutadiene.

An important feature of this invention is the presence of both polymer

resin particulates as a solid phase and polymer resin solubilized within the

25 solvent of the solution slurry. While the solid polymer resin particulate phase
can interfere with the isolation of the solubilized polymer resin from the

~ solution slurry in conventional techniques, these polymer resin particles take

part in the recovery of soluble polymer resin from the solution slurry in this
invention.



part .in the recovery of soluble polyner resin from.he sol u%gnNﬂV?Dﬂ#n
this invention. 6 2 2-NOV 2004 WO 01/ 83588 PCT/ US00/ 32869 sol |

pol ymer -resin particulates within the solution slurry can{zle g‘# g si ze;
however WO /83888 ractical to utilize solids of a size thBt eanmBe? renoved
easily by conventional filtration techniques. This invention provides

advantage with s | | ] | L g+ ' tiches that
Fal |5 W Chi n t herTesam P crzesyAyERLL fibin WRE Lol bR By cofihE of
present i nvamyt size; hoseyer,niiris bmpractizgk do sutilizehselids of an sideuthdtegar bat
contain solids of; an.ayerage arti1 J ze iﬂ I he _rgxrﬂge,of fromlo to 75
microns. PrdEOI9VES casily E}Y,CQ VE&EI?’?? n echpignes; Jhisinyention provideson
pol yner i zat i QivaftAeeniBsolitiel skefes Havidesdpd }smg?]-néxeﬁésﬂ: B&Pé&l&% thdt Ansol i d

phase (particul ates) and a _1Q sol uble (sdl vent ase. An exanpl e of such a
reacti on nedvithin she Fangeof gheugphénm\5amaeniceenhs The methodi of thé ygrasentnor e

ticularl - | (2, 6¢di methyl.ohengl ) and ..
D 6ot r e MRS EFSYS alore A AG AR witR ST URHRY Bt dop®iB scfidsave
particle si zfanoivéragepardcleistzeonsthdfange @ﬁ&oﬁphw@r7§ fificrordar Prefbaedof
the solid phase, can var wigial}/ in 15 si1ze,_ it is preferable that there be
some uni forwaﬂ%glélmsgtase eyTededion, Bedisnpt selutionapelymesization prsicpases
resin from iha soitdin e Bolhotr reki piBRGEN 3'dohR a?s)}ogéaggpgiagn "arldfd! "

particulates wthin the “solution slfurry can also

preferdbl y isekible Kselvemt)vphases bApeekamplet v sueh ghreaction mediimsis! thiat @f
slurry. The thods, of this inventkqon can be 20 perfor wi th |evel s of
pol yner res Prﬁgﬁ’gﬂﬂﬂ’ Cat SIS PreRaLE tlﬁatrq?u/%neoafgeﬁepl?ﬁm?"ﬁgr Fepelyaters of
total sol ut bgxglesol V(2 balimiethylphtndBY ahid 120§,5-RifeflylbReIC Oliymer
resin solids afysuc | ow | evel%? Thgﬁuse o%o?he rrefﬂ%'dg of tﬁirgﬁ&ieﬁvéntion
gt | ow sol i tolnene Thespslupdes yypically havemrarticlersizesafalownatmisrensf
While the polymer resin particles of the solid phase can vary widely in
15 size, it is preferable that there be some uniformity in size to aid the eventual
separation of the polymer resin from the solution slurry.

The concentration of solid polymer resin particulates within the
solution slurry can also vary widely and is preferably less than 70 wt. % based
on the ‘veight of a total solution slurry. The methods of this invention can be

20 performed with levels of polymer resin particulates of less than 1%, based on
the weight of the total solution slurry. However, it may be possible to ignore
the polymer resin solids at such low levels. The use of the methods of this
invention st low solid levels such as this is inefficient. Concentrations of
polymer resin particulates of from 10 to 60 wt. %, based on the total weight of

25 the slurry are more typical. The reaction media of solution polymerization
processes which contain the polymer resin may not have solids at these levels.
Therefore, it may be desirable to concentrate the reaction medium to solids
levels in this range or at least 10 to 30 wt. %, based on the total weight of the
slurry. With higher concentrations of polymer resin particulates, the

30 probability increases that these particulates will interact with the soluble
polymer resin and each other.



pol ymer resin particulates of from10 to 60 wt. % based onggmmzqulh

wei ght of 25 the slurry are nore typical. The reaction nedi

pol ymeri zati on processes which contain the polynmer resin may not have
solids WOMREHE | evels. Therefore, it may be desirabl e tBCEHSMIB6Ht e t he
reaction nediumto solids levels in this range or at least 10 to 30 w: %

b d h ' .5l V., Wth high trati f
potyer resin par e cteton UptrdCugfisstl ¥ iy oventihie soBtipR s e omore
parti cul at esrgani¢ solventsithatvédlbilives sheudhwer MeletiBir Wit @&ié‘saﬁf' tR&her.
7 2 2 N OV 2004 WO 0.1/83588,PCT/ USQQ/ 32869 The solutionslurry utifizeéd in

this i nventPYNMESFESMO Brvide aseluble poliamer resin pbase thérein.s dxamples e t he

| | ecdyfs b ; | rasin t ' | ubl
ol et oo eAblE Sl s Rie-tiesAbabAstahy #iRiac, MoBonlid pBY Goringted” ©
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The solubilized resin is distinguished from the solid particulate phase
15 by molecular weight. The intrinsic viscosity of the polymer resin which
comprises the solid phase can be 2 or 4 times higher than the intrinsic
viscosity of the solubilized polymer resin. The concentration of soluble resin
within the solution slurry can vary widely with amounts up to 60 wi% of the
total solution slurry being suitable. Where the solution slurry is a reaction
20 medium of a solution polymerization process that contains polymer resin, the
concentration of the polymer resin will depend on the extent of
polymerization performed in the reaction medium. Solution slurries which
are the reaction medium of a polyphenylene ether oxidative coupling reaction
typically have a Solubie polyphenylene ether resin at a concentration of about

15 5 to 25 wt% of the total composition.

To this solution slurry there is added a linear or chaih-branched
polymeric precipitation aid. This precipitation aid absorbs onto the surface of
the solid resin particulates of the solid phase within the solution slurry. Not
being bound by theory, it is believed that the polymer chains of the

0 precipitation aid entangle and the precipitation aid then functions as a
flocculent. This precipitation aid must be a suitable blend component of the
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include natural rubbers, synthetic rubbers and thermoplastic elastomers.

Suitable thermoplastic elastomers are homopolymers and

15 copolymers of monomers selected-‘from the group consisting of olefins (e.g.,

ethylene, propylene, 1-butene, 4-methyl-1-pentene), styrene, alpha-methyl

styrene, conjugated dienes (e.g., butadiene, isoprene and chloroprene)

vinylcarboxylic acids (e.g., acrylic acid and alkylacrylic acids) and derivatives

of vinylcarboxylic acids (e.g., vinylacetate, ethylacrylate, methyl methacrylate

20 acrylonitrile).  Suitable ccpolymers include random, block and graft
copolymers of these monomers, discussed more particularly below.

Specific examples of suitable olefin homopolymers that can be used as
a precipitation aid include polyethylene, polypropylene and polyisobutylene.
The polyethylene homopolymers include LLDPE (linear low density
25 polyethylene), HDPE (high density polyethylene), MDPE (medium density
polyethylene) and isotatic polypropylene. Polyolefin resins of this general
structure and methods for their preparation are well known in the art and are
described for example in U.S. Patent Nos. 2,933,480, 3,093,621, 3,211,709,
3,646,168, 3,790,519, 3.884,993, 3,804,999, 4,059,654, 4,166,055 and

30 4,584,334.
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aids incl mﬂ)ﬁge pelyisopo¢nest hyl ene and al pha ol efi ns (propyl ene and 4-
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nonogl.ef i ns and - | U i $).. S Specific exanpl es of cponjugated
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ai ds i ncl ugeeferdblputtadinerislock copolymers with conjugated dienes. These include

the AB (di-block), (AB)m-R (di-block) and ABA’ (tri-block) block copolymers

where blocks A and A’ are typically styrene or a similar alkenyl aromatic unit

and block B is typically a conjugated diene unit. For block copolymers of
15 formula (AB)m-R, integer m is at least 2 and R is a multifunctional coupling
agent for the blocks of the structure AB. Suitable conjugated diene blocks
include the_conjugated diene hemopolymers and copolymers described above
which may be partially or entirely hydrogenated. The suitable alkenyl
aromatics other than styrene include alpha-methyl styrene, para-methyl
20 styrene, vinyl toluene, vinyl xylene and vinyl naphthalene. Examples of
~ triblock copolymers of this type are polystyrene-polybutadiene-polystyrene
(SBS), hydrogenated polystyrene-polybutadiene-polystyrene,  styrene-
ethylene-butylene-styrene  (SEBS), polvstyrene-polyisoprene-polystyrene
(SIS) and poly(alpha methylstyrene)-polyisoprene -  poly(alpha
s methylstyrene). Examples of commercially available triblock copolymers are
the CARIFLEX®, KRATON D® and KRATON G® series from Shell Chemical
Company. |

Also suitable as precipitation aids are impact modifiers comprising a
radial block copolymer of a vinyl aromatic monomer and a conjugated diene
0 monomer. Copolymers of this type generally comprise about 60 to 95 wt%
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copolyners of this type are polystyrene-polyb
hydr ogenat ed pol ystyrene-pol ybut adi ene- pol ystyrene, styrene-
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styrene or ¢hemrhoplastiayesinformulatiomsndise ofathese beiteridl ds0pecipitation aids
will place fewer restrictions on the final formulation. For the impact
modifiers, styrene copolymers, particularly ABA block copolymers containing
15 styrene units and conjugated diene units or hydrogenated diene wunits
(ethylene-butylene units) are effective precipitation aids for polyphenylene
ethers which include copolymers of 2,3,6-trimethylphenol and 2,6-xylenol.
Amounts of precipitation aid in the range of 0.5 wt% to 10 wt%, based on the
weight of the total solids within the reaction medium (polyphenylene ether
20 and precipitation aid) have been shown to be erfective. In a preferred
embodiment, the styrene copolymer is a styrene-ethylene-butylene-styrene
block copolymer such as those of KRATON G® series available from Shell
Chemical Company.

The precipitation aid may be added as a solid that is dispersed in the
25 solution slurry or it may be added in the form of a solution. Adding a
precipitation aid to the solution 'slurry can be accomplished by utilizing

conventional equipment.

Once the precipitation aid has been added to the solution slurry, an
optional procedure is to concentrate the solution slurry before precipitation of
30 the resin is initiated. Preferred concentrations for the resin within the
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optional pracedure is to congcentrate the solution slurry before
preci pi tat‘F'g‘?F%ﬁe ity ephaneipg; the; absoaptipat efia Precipitation aishtertheapolgneerf or
the resin f@siﬁ‘bﬁ'rtféﬁ?ates.

5 Following the addition of the precipitation aid, the solution slurry is
added to a non-solvent for the soluble polymer resin therein so as to
precipitate the soluble polymer resin. The term “non-solvent” as used herein
intends to refer to solvents that provide a lower solubility for the polymer
resin than the solvent of said solution slurry. For a reactior medium of a

9 solution_ polymerization process that contains polyphenylene ether polymer
products and toluene solvent, methanol is a preferred non-solvent. This is
also the case where the polyphenylene ether polymer is a copolymer 2,6-
xylenol and 2,3,6-trimethylphenol. Where the solution slurry has been heated
to enhance the absorption of the precipitation aid to the solid polymer resin

5 particulates, it is preferable to quench this heated solution slurry with the
non-solvent to stop the agglomeration process. The amount of non-solvent
employed is typically from 1 to 4 times the volume of the solution slurry. After
the addition of non-solvent, the solution slurry may be agitated if desired. The
polymer resin precipitate within the solution slurry may be recovered by
conventional means such as through the use of a filter, with or without filter
paper. Preferably, the polymer resin is recovered as particles of an average
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solution slurry is added to a non-solvent for the soluble polymer resin
therein so as to Alphaighpa perdon o thelpartielep sbgovered eshtuinThe precipitation

“non-sol vent’ ,as,used herei i,nfends to refer to. solvents that provide a
| ower S0l ubidah his peem o thatthe Tesing Tetain Chetk BlASP EARSI BN SEmEETae: on
slurry. For 3¢ e@dehesd Ppaid@iffirertisl sﬁﬁhﬂiﬂgowaﬂhﬁw.' zation process that
cont ai ns pol yphenyl ene ether polymer products and tol uene sol vent,

met hanol is a preferred non-solvent. This is also the case where the
pol yphtnyl ene et Mithput Jarther elabaraieny iteis believedythat sinessidlled in the art

2,3,6-trine I i on=sl oo - o
enhance the a ’s‘ggrhgl ?%%p)cﬁg&taﬁjeé g?se%}ﬁ%ﬁﬂaﬁb c}%e;tlh %fg téng%rlit?(c';]&-n g@%%peéftesi n
parti cul at eexterit. | Thefellewily préferredespdtifidiembuditirents areyt therefore) ty bei t h
the construed as merely illustrative, and not limitative of the remainder of the

disclosure in any way whatsoever,

15 The entire disclosure of all applications, patehts and publications, cited
above are hereby incorporated by reference.

EXAMPLES
Formulation Of Solution Slurry

Copolymerization of 2,6-xylenol and 2,3,6-trimethylphenol by oxidative

20 coupling was performed in toluene on a pilot plant scale in a 50 gal reactor.
The total monomer charge was 52 1bs. Of the total monomer charge, 50 wt%
was 2,3,6-trimethylphenol. 320 1b 6f solvent was also added that made the
total monomer charge about 14 wt% of the reaction medium. A copper/ amine
catalyst: Cu/dibutylmethylene diamine (DBEDA) 1:1.5, was used at a level

25 which provided a Cu/phenol ratio of 1:300. After 5 hours of reaction, the
catalyst was peutralized and removed. The final reaction contains 11% of
soluble polymer based on total monomer charge.

Examples 1-8
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The time of filtration is used as the testing standard for preparing

desirable particles and these values are reported in Table 1. Because not all of

15 the pre-concentrated material could be transferred into methanol, the

“filtration rate” is reported in Table 1 for each example. Filtration rate is the

filtration time divided by the weight of final dry material obtained. The dats

shows rapid filtration times and filtration rates under all conditions, even

without pre-concentration as compared to the Comparative Examples Y and

20 Z. Pre-concentration enhanced the filtration time and rate and pre-

concentration at higher temperatures (115°C) improved these values even

further. Using less than 10 wt% SEBS coprecipitant (5 wt%) can impact
performance as shown in Table 1.

Comparative Examples Y and Z

15 For comparison purposes, 20g samples of the solution slurry prepared above
‘were pre-concentrated as indicated in Table 1 and precipitated in agitated
methanol, as described in Examples 1-8. The solution slurries of the
comparative examples were not precipitated with the precipitation aid, SEBS
Tubber. The comparative examples required signiﬁcantly longer filtration

0 times and higher filtration rates. The filtration time of Comparative Example
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The total nonomer charge was 52 I bs. O the total nononer r %
was 2, 3,6-trinethyl phenol. 320 I b of solvent was al so adde?ﬁh&@m he
total nononer charge about 14 wt % of the reaction nedium A _copper/am ne
cat al yst YOO AHBBut yI net hyl ene di ani ne (DBEDA) 1:1.5, was u%%ﬂug'ﬁ’ﬂésﬁgevel 25
whi ch provided a Cu/phenol ratio of 1:300. After 5 hours of reaction, the

ol bl o polynor Sight s IoNBef emy e filtdfod A of BXAMAR £ WhEh\in] bgs)

V\E 01/ 83588 memtenizated ansbpregsipitated undey sivhi Tm:ﬁﬁonisoﬂ‘hel diffey e;gtfesig[(ﬁh@ed
i | - . EB '

o L ymer © o it ries 38 ¥l fonelY THE BUtbin Hite O CoSiSarphive Byt g

shel | Cheni cabotbg tilnes geeatentharf HRERRTAGR Kinf© P6} ERBMMAET, WREh WaP Bl

exanple is given in Table 5 1, .Sel ected solution slurries were

pre-concent r ﬁ?’éﬁeqtﬁatﬁataﬁgrprﬁc’@éf@tﬂliﬁﬁ &5 sigiilay conditions.oi | bath, as
specified in Table 1. The solids concentration of the solution slurry at
the tine of precipitationis givenin Table i as W% based on the weight
of the total slurry. The solution slurries were then precipitated into 2.5
times of their volune (about 50 nml) of agitated nethanol at either room 10
tenperature or 50C, as indicated in Table i. The precipitated naterial was
vacuum filtered using a "Fritted Buchner Funnel"™ (m ddle pore size - 1lo0-15
mcrons). The tinme of filtration is used as the testing standard for .
preparing desirable particles and these values are reported in Table 1.
Because not all of 15 the pre-concentrated material could be transferred
into nethanol, the "filtration rate" is reported in Table i for each
exanple. Filtration rate is the filtration tinme divided by the weight of
final dry material obtained. The date shows rapid filtration tines and
filtration rates under all conditions, even '
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W t hout pre-concentration as conpared to the Conparative ? |l es Y and 20
Z. Pre-concentration enhanced the filtration tinme and rat %nﬁj ezgglh
concentration at higher tenperatures (115C) inproved these val ues
furtherwoldsigisgs! €ess than 1o wt % SEBS copreci pitant (5 W %csaRoismBest
performance as shown in Table 1. Conparative Exanples Y and Z t5 For

conpari son purposes, 2og sanples of the solution slurry prepared above

were pre-concentrated as indicated in Table 1 and precipitated in agitated
nmet hanol , as described in Exanples 1-8. The solution slurries of the
corrparatlv 3gijarrpl es were not precipitated with the precipitation aid, SEBS
r ubber . arat I ve exanples required significantly longer filtration O
times and hi gher filtration rates. The filtration tine of Conparative
Exanpl e 14 2 2 Novsdlig94 WCsEHY 83588omCT/ USO0/ 3286901 | SrflAith LQ ger
than the filtration time of Exanple édv\/mch was pre- concentrate

preci pi t at %ﬁaﬁiﬂﬁer(\ﬁ%f“ I ar(‘?g?]dl t i B9 ¥¥e difference i AMehe fi IFtﬂit‘at i on
rates is even- longer. The tration time of ¢ nparative Exanple Z is
about 9 tines greater than the filfBQtion tinme for ExanSe® 6, whi(Sdr)was
pre- 5 concentrated and precipitated under simlar conditions. 15 22

NOv2004 WO,0T7 83588 2Tabl & o'/ uauugngﬁ@WEBS@mw—%—t—h&nekﬁ%PaH—on

Filtration

2 15.2 10.0 NA 50 60 T 20
3 25.7 10.0 55+ vacuum RT 30 15
4 23.0 10.0 55+ vacuum 50 i5 6.i
5 16.4 10.0 115 RT 14 5.2
6 23.0 10.0 115 RT 10 3.9
7 18.8 5.0 15 RT 25 - 89
8 243 5.0 115 RT 15 7.9
Y 29.5 0 55+ vacuum 50 ‘ 480 258
Z 21.8 o 115 50 | 93 61

Examples 9-10 and Comparative Example X

Another solution shurry comprising a copolymer of 2,6-xylenol and 2,3,6-

5 trimethylphenol was prepared by oxidative coupling in toluene on a pilot plant
scale as described above. The catalyst was removed from the solution slurry
before precipitation.

Samples of this solution slurry (about 100g) with catalyst removed were
mixed with about 5.04 wt% or 10 wit% KRATON® GX-1702 styrene ethylene
) butylene sytrene block copolymer available from Shell Chemical Co. Two
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proceduresTi mreRat e Exanpt.e(wt % (W % (EC) (EC) (See) (Sec) 115. ﬁmﬁﬁﬂ '
215. 210. ONA506020 325. 710. 055+ vacuunRT3015 423. 010. 055+ va 6 Ulf

516. 410. Q115RT145. 2 23.010. 0115RT103. 9 718. 85. 0115RT258-9
824. 35. 0MQR¥4598 9 v29. 5055+ vacuunb0480258 Z21. 8011550936 hbip@itahesss 9- 10

and Conparative Exanple X Another solution slurry conprising a copol ymer of
2, 6-xyl enol afpgh, : tnimed hyl phenol was _prepared by oxidative coupling
in toluene on a %?l?gtﬁlrﬁﬁgh‘f\ a"sdigr CLe teped ip E‘gféﬂliﬂ@\ge.boﬂné:a&higihbéﬁtm

removed fromwi% SEBSblock cg;uryiﬂersbqflﬁ'és stu%npglh%Hé%:}% B'S%lnal s \w,%{e ﬁte g‘iﬁéut

W th catal yst renove
SRS 0

solution slurry. aboklstA 100
5.04 wt% or 18 WIPREAIEN Theamenus of \SEBS bletlhybpolmdi

bl ock copol ygBhutivathz mcal Co. Twp 16 2
01/ 53588 PCT/ US00/ 328%§E§SF E?‘W% éﬂ’cﬁ%ﬁ’sﬂ are gererted i dablecet €bmparEtivepl e

9, bot hShavi E¥ampleX wa9a sohutiérSsls : | uti
oth havi i ohutior A hae i APOLBRSSEARIREISOIMIL0, ||

slurries, A, Band C, were tested 1n Exanple
solution slurries of Exanples 9 and 10 are

copol yrmer e 0.t he
reported i nnﬁl‘éig%{ggl}i.uoa&‘ﬂﬁ‘a’a‘f’?ﬁ@“‘gc%ﬂﬂaée&invasug°(3oilthdtblan‘al precipitdiag did

| ' ! i
not enpl oy Sﬁﬁﬁ-i%!;%ﬂﬁeﬂtﬁe vline of agitated methanol at room temperature. The
precipitated material was then vacuum filtered using a Buchner funnel and

filter paper of various pore sizes (20 microns, 50 microns, 100 microns), as
10 indicated in Table 2.

The results show an increase in the yield of the precipitate (filtration yield)
with the use of a SEBS block copolymer precipitation aid as compared to
-Comparative Example X. The results also show that the level of precipitation
| aid has an effect on the particle size of the precipitate, with high levels of the
15 SEBS block copolymer precipitation aid, filter papers with larger pore sizes
(100 microns and 50 microns) can be used while maintaining high yields

above 90%, as shown in Table 2, ‘

Table 2
Example # Free Solid SEBS ‘ Filter Cloth Effluent Filtration
) Yield
Pore Size '
(wt%) (wt%) (microns) (%)

Example 9A 19.8 5.04 20 Clean 95.1

9B 19.8 | 5.04 50 Turbid 92.8
Example 10A 18.9 10 20 Clean 97.8
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Each solution slurry was.pre-concentrated in a 115C oil
precipitated into 2.5#inmes the volune of agitated met haao‘é1 lﬂm(&ﬂﬂ‘r

tenperature. The precipitated material was then vacuum fil tered using a
Buchnegy,d yyigds and filter paper of various pore sizes ( pETNiS00/81889. 50

m crons, Z00 mcrons) as to indicated in Table 2. The results show anm
increase in the yield of the precipitate (filtration yield) wth the use
of a SEBS bl ockioBopol ypeg preci pigation aigl as conparededd Congwgative
Exanple X. The results also show that the | evel of precipitation aid has
an effect on t cparti size-of  the pre itate, with high I s of the
15 SEBS bl ock r(}opol ymeg%rec:l pi tg ion ai dfdo?l | ter papeér31 Wi th I?ﬂ% pore
sizes _(ioo mcrons and 50 microns) can be used while maintaining h| gh

yi el ds ab&p®PTEYYe as shown in Table 2. Table 2. Exanpl e #Free

Sol i dSEBSFiekimgle ®l ot h EffluentFiltration Pore SizeYield

(W% (wt 9% (mcrons) (9630 Exanpl e 8A1 $ g.4p 04200 ean95Tukbid o

9B19. 85. 0450Tur bi d92. 8 Exanpl e i 0A18. 91020CI ean97.8 17 2 2 Nov 2004 WO
01/ 83588 PCT/ US00/ 32869. i0oB 19.9 10 50 Cean 98.5 ioC '9.8 10 100 d ean
98. 6

From the foregoing description, one skilled in the art can easily ascertain the |

essential characteristics of this invention, and without departing from the

spirit and scope thereof, can make various changes and modifications of the
5 invention to adapt it to various usages and conditions.
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Conpar at DBENBESAPl e X 20 0 20 Turbid O Fromthe foregoi ng description, one
skilled in the art can easily ascertain the essential characgp i@tg?s of
this invention, and wi thout departing fromthe spirit and sc pz 62004
can make various changes and nodifications of the 5 invention to adapt it
to variogg Apdges and conditions. 08CNO8817 CLAIMS. WHAT IS CLAIMED: 2 2
NOV 2004 1. A nmethod for separating a soluble polynmer resin froma solution
slurry, which contains a solid phase of said polynmer resin as particul ates,
said meWBAERELAIMEGD: adding to a solution slurry which contains at

| east one soluble polyner resin selected fron1the group consisting of

I b tes, t bh h I
R
i d t

3 e T A O L S B

particul m@ﬁoara;ogapﬁmﬁgl ut lon slurry, wherein said precipitation aid is a
suitable blend conponent for formulations of said polyner resin; and
adding the solution slurry, which contains said precipitation aid, to a
non-sol vent for t hedslmﬂlglbbei sdyioprslneyi which pertiins taaﬂ@stc lemessstlublee
qutlon slurry. 2. A nmethod |ncla|m1

pol ymer relnvmthlngeﬁ é

conpri si HB WREL HFEH | BFigfte téfPIBf th ?e&BQ‘éPl ﬁ@“?‘ﬁ’%“%r Ot Wé bepatessai d

sol ution 0 cl er ip S

recover e88 }’T:é }E)r)réﬁnggfl d’ sgﬁul{]l g?lg(g urﬁr }ﬁdy%%f?&ét | 35&?’ hﬂgﬂg{@% ef}?etr haV| ng

a pore SpgBetherimides, polyamides, and po]yesters and a solid phase of said
polymer resin as partlculates, a linear or cham-brancned polymerlc ”
precipitation aid which absorbs onto the surface of the polymer resin
particulates in said solution slurry, wherein said precipitation aid is a suitable

blend component for formulations of said polymer resin; and

adding the solution slurry, which contains said precipitation
aid, to a non-solvent for the soluble polymer resin to precipitate the soluble

polymer resin within said solution slurry.

2. A method as in claim 1 comprising the additional step of

recovering the precipitate from said solution shurry.

3. A method as in claim 2, wherein the precipitate is recovered
from said solution slurry by filtration through a filter having a pore size

greater than 100 microns.

4. A method as in claim 2, wherein over 90% of the total polymer
resin in said solution slurry, including the soluble polymer resin and the solid
‘phase polymer resin, is recovered as particles of a size greater than 100

microns.
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greater 0BE@NOB3D7m crons.«4. A nethod as in claim2, awherein over 90% of

the total polynmer resin in said solution slurry, including ttﬁe I
polymer resin and the solid phase polyner resin, is recovered gZNpq;?tmpés

of a size greater than 100 mcrons. 19 08CN08817 2 2 NOV 2004 5. A nethod

as in claimilp whergimetirl 98! bkRipoly Vehere@isithe dltiblen plolygmes|rekiron
slurry is a pol yphenyl ene ether resin. 6. A nethod as in claim1, wherein
t he sol uptithipdhysefutiassimrrmisthpolyphedyboethenresitrry is a copol yner of
2,6-xylenol and 2, 3,6- trimethyl phenol and the solution slurry is a

reacti di f |.ut | . [ ' | I ch I d

cgspl fy?rQr mﬁals%lranetca)n %r%‘g ! %271.“p%j%€\eﬁl)§” ‘Lsr%%h%'ggg‘ﬁ}s]ﬂenﬂ\g’?%ﬁmﬁ%%m ses the
addi ti ongl. e t | [ | I h diti

o sai o ApBhoRaR]; sORBEN A T 08 BopYer b A Chnt 2 B e

resin abﬁ‘iﬁlel%ﬂéﬂéﬁanﬁnt}khﬁ)]uﬁ@hadluw Bh4 redctsen enediumt icfra sblution 8. A
nmethod as in claim?7, wherein said solution slurry is concentrated by

heati ng polyamesiapeonipuoessa i wehish Saidopipadymier yagibern pireduged! i cati on of
vacuum 9. A nethod as in claimb5, wherein the precipitation aid is

S oot es ot e Paa s bad o Rk RS S P AT ot e
pol yam des, a | i : . R ' ) erein the
I mpact L fi | |, f t ONSi Sd | bb ,
synt het | PP Bt SR on sty AR MRl of 41 el ol D0 S
consi sti fgashie0bef Edncen@niRpl JMESlEbleOp6lyinieCRdh YBBYES 109, Wased on the

honopol yners, styrene copol yners, honopol yners of conjugated dienes,
copol ynetatabiveighj efgaid dolution slurry. :
8. A method as in claim 7, wherein said solution slurry is

concentrated by heating to a temperature above 50°C, optionally with the

application of vacuum.

9. A method as in claim 5, wherein the precipitation aid is selected
from the group consisting of polyesters, polystyrenes, polyamides, and

impact modifiers.

10. A method as in claim 9, wherein the impact modifier is selected
from the group consisting of natural rubbers, synthetic rubbers and
thermoplastic elastomers selected from the group consisting of olefin
homopolymers, olefin copolymers, styrene homopolymers, styrene
copolymers, homopolymers of conjugated dienes, copolymers of conjugated
dienes, homopolymers of vinyl carboxylic acids, copolymers of vinyl
carboxylic acids, homopolymers of derivatives of vinyl carboxylic acids and

copolymers of derivatives of vinyl carboxylic acids.

11. A method as in claim 10, wherein the olefin cdpolymers

coniprise EPDM copolymers, the conjugated diene homopolymers comprise

20



di enes, honopol ymers of vinyl carboxylic acids, copolyners of vinyl

carboxylic acids, honopol yners of derivatives of vinyl carboxyhi 1
copol ymers of derivatives of vinyl carboxylic acids. 11. A net ILZOZ ﬁﬂ‘f?ﬂw

claim 10, wherein the ol'efin copol yners ~ conpri se EPDM copol ynets, the
conjugat ed dkgamubgnnpolyner; conprise 20 2 2 NOV 200k 08CNO8817

pol ybut adi ene and the styrene copol yners include AB, {AB)-R and ABA bl ock
copolynmers. 12. A nmethod as in claim11l, wherein the styrene bl ock

copdl yners conprise styrene-butadi ene-styrene bl ock copol yners, 5

st yr ene- et hylpehgburadighe ard shy rseyrend lcopdlymepoinelmieSAB, (AB)-R and ABA

pol ystyrene-pol yi sopy ene- pol ystyrene bl ock copol yners, hydrogenated
polystyrene-gg? ggpgﬁ%-polystyrene bl ock copol yners and

pol y(al pha- met hyl st yrene) - pol yi soprene- pol y(al pha-net hyl styrene) 10 bl ock

copol yners. 13. Arpet h@dn@eﬁoaaseﬂabml@,,wméieﬁﬁhesw}@nébmaeeaxgﬁag;syrrer is a
styrene bl ock copolyner. 14 A nethod as in claim’l, wherein the anmount of

preci pi t at i orfCHIPgIse alyae-usadignetsyanethlegk copalymers.al s wi thin the range of
1to 10 wt. % based on 35 the total weight of soluble polynmer resin in

sai d sol ytion sl UstyYenelethylbndlBEiyRGheASyrRe BloBlk B3pblfAbrsse€parating a sol ubl e
pol yphenyl ene ethér resi'n froma solution slurry, said nmethod conprising:

adding to a solution slurry which contains at |east_one sol uble
pol yphenyl ene et hBPIYFEsNe-RRINisaPiene-PAlSASR: WpckaPPhiaeisi ene et her resin 20
particul ates, a |linear or chain-branched polyneric precipitation aid which

absgrbs onto the Rydlogesated t hepHobtyRhRPOIFIRaBEACoRSytérell at @Focki thin
sai
) copolymers and
poly(alpha-methylstyrene)-polyisoprene-poly(alpha-methylstyrene)

10 block copolymers.

13. A method as in claim 10, wherein the styrene copolymer is a

styrene block copolymer.

14. A method as in claim 1, wherein the amount of precipitation aid
added to said solution slurry falls within the range of 1 to 10 wt. %, based on

15 the total weight of soluble polymer resin in said solution slurry.

15. A method as in claim 1 for separating a soluble polyphenylene

ether resin from a solution slurry, said method comprising:

adding to a solution slurry which contains at least one soluble

polyphenylene ether resin and a solid phase of polyphenylene ether resin

20 particulates, a linear or chain-branched polymeric precipitation aid which
absorbs onto the surface of the polyphenylene ether particulates within said
solution slurry, wherein said precipitation aid is a blend component for the

final formulation of said polyphenylene ether resin;
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sol uti on08CINOBB17wherein said precipitation aid is a bl end conpgnent for :
the final fornulation of said pol yphenyl ene ether resin; 21 08 EN@’X/ Q A
NOV 2084 adding the solution slurry, which contains the precipitation aid,

to a non-solvent for the sol uble pol yphenylene ether resin so as to

precipitate said seidikk¢heobhrirsueAe vhilRcoh@Shb thd psédigitaabHGiI@N
slurry. 16. A nethod as'in claim15, conprising the additional step of
recover i hyatriom-poleenpicrathe solwphe gzilypbeahylene ethdruresin sd @s to\pretipidateas i n
claim15, wherein the precipitate is recovered frqomsaid solution slurry
by filtr&didgelehleRRIyNp e’ﬂylﬁf‘éﬁﬁl‘ﬁd’\)ﬁﬁ‘g‘ ip Sﬁ&f golgitiom §5¥%fater t han 100
mcrons. 18. A nethod as in claim15, wherein over 90% of the total

pol yphenyl enegt hera hissiibd s Sl gl 5! QBnaliEY. alenShitlii thepsel Ul e

pol yphenyl ene~ét her ymer . résin an pol'yphényl ene ase

pol ymer f{&verink &h@%ﬁ@&@ﬁtﬁ@b ﬁr%n?%iaiééﬂ@ﬁoﬁéhﬁrﬁi ze greater than 100 _
mcrons. 19. A method as in claim15, wherein the pol yphenyl ene ether resin

within said solution slurry is a copolyner of 2,6-dinethyl phenol and 2, 3, 6-
tri met hyl phend¥. and hethed| as irlairuil by witereinr ducpiampitaisi 8 meobvereslol ut i on
pol ymeri zati on, process whi ch produces said copolyner, 20. A nethod as in

cl ai m 15{Tofhisai! SORHIPR S Ke Eé&ﬁ@#’&’i‘aﬁ“@ﬂ’gg‘ B filter, hawinia 2 PREE $Hed

sol ution_s| for ddition of said precipitation aid to achieve a
concentr%’feiagérgto %sf(gﬁurﬁlfcg&ﬁ%yrrer resin above 25% based on the total

wei ght of said solution slurry. 21. A nmethod as in claim15, wherein said
sol ution slur1y, isA gapgRid rat e Eyifiead] MhéRiR SO0 W tRdonRalo0C,
optionally with the application of vacuum 22. A nethod as in claiml15,
wher ei n polypbeoylesiet ethern westh iip said solution slurry, including the soluble
polyphenylene ether polymer resin and the solid polyphenylene phase

polymer resin, is recovered as particles of a size greater than 100 microns.

19. A method as in claim 15, wherein the polyphenylene ether resin
within said solution slurry is a copolymer of 2,6-dimethylphenol and 2,3,6-
trimethylphenol and the solution slurry is a reaction medium of a solution

polymerization process which produces said copolymer.

20. A method as in claim 15, which comprises the additional step of
concentrating said solution slurry after the addition of said precipitation aid
to achieve a concentration of soluble polymer resin above 25%, based on the

total weight of said solution slurry.

21. A method as in claim 15, wherein said solution slurry is
concentrated by heating to a temperature above 50°C, optionally with the

application of vacuum.

22. A method as in claim 15, wherein the precipitation aid is

selected from the group consisting of impact modifiers.



sel ect ed @8INDBSE group censi sting of inpact nodifiers: 22 08CN08817 2 2
NOV 2004 23. A nmethod as i## claim 22, wherein the inpagt nodif |232 NSUV gUDIt
selected fromthe group consisting of thernoplastic elastonmers Selecte
fromthe group consisting of olefin honopol yners, ol efin copolyners,
styrene honopz8.y meAsmetiod enin cdapal2Zyertereinaie poiparensdifiecarelgasdd

di enes and copol yners of conjugated dienes. 24. A nethod as in claiml15,

wher ei n tfmenolthe | grazppeppsisting o theimepiasinm dapemene rselected feomy that ed
di ene honopol yners. conprise ol ybut adi ene and .t he styrene copol yners
Conpri so BOPLIOTHIORE  Yogdehie S Seo TR, 1tiias SPRoGHEeRy o HRer e n
t he styreng p r.Ss | pfll{%rgd' z 3 Kk
copol yner's;, gbgf}}e}ﬂgﬁé% enes %u@yi%ﬁ‘é?ﬁfé?@ﬁ%’ b octpgggg{%r&é@?%mg

pol yst yr efirt aspoly s eheomjakyutdd/drmes. bl ock copol yners, hydrogenat ed

pol yst yr ene- pol ybut adi ene-'pol ystyrene bl ock copol yners and

pol y(al pha- nmet r?/I styrene) - pol yi soprene- pol y(al pha- met hyl styrene)

copol ymers. 2624.A nt maethad ias o atlpim 5 15whveheriein tihe girfimtcagpfolymers

precipitation  ai ded to said,solution slurry falls within the range of
D te 00" worvBys SELM Gipal et e Saiugited: ent disPaoRolrste b aRESE: hor

pol ymer raslPulaiéd dangol ! OfySdM M ¥op6fmers comprise styrene block

copolymers.

25. A method as in claim 15, wherein the styrene biock copolymeré
comprise styrene-butadiene-styrene biock copo]yﬁiers, styrene-eth}}lene;
butylene-styrene block copolymers, polystyrene-polyisoprene-polystyrene
“block copolymers, hydrogenated polystyrene-polybutadiene-polystyrene
block copolymers and poly{alpha-methylstyrene)-polyisoprene-poly(alpha-

methylstyrene) copolymers.

26. A method as in claim 15, wherein the amount of precipitation
aid added to said solution slurry falls within the range of 1 to 10 wt. %, based
on the total weight of soluble polyphenylene ether polymer resin in said

solution slurry.



