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In many polymerization reactions, undesirable low molecular weight by-products and
unreacted monomers remain in the final product. Such by-products and unreacted
monomers can have adverse effects on the properties of the desired polymers and thus

must be separated.

For example, aromatic polyethers, particularly polyetherimides, are important
engineering resins because of their excellent properties. These polymers may be
produced by various methods including the condensation polymerization of a diamine
and a dianhydride as in the reaction of m-phenylene diamine (mPD) and bisphenol-A
dianhydride (BPADA). The resulting polyetherimides have a polydispersivity of
about 2.2.

Alternatively, polyetherimides may be prepared by a displacement polymerization

process which reacts salts of dihydroxyaromatic compounds, such as bisphenol A
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pro wever
employed. Solvents disclosed in U.S. Pat. No. §, 229 482 include o-dichlorobenzene,

dichlorotoluene, 1,24-trichlorobenzene and diphenyl sulfone. In U.S. Pat. No.
5,830,974, monoalkoxybenzenes such as anisole, diphenylether, or phenetole are
employed. Solvents of the same types may be used for the preparation of the

bis(halophthalimide) intermediates.

The general scheme for the production of bis(halophthalimide) and the subsequent
production of polyetherimide is set forth in Figure 1. The polyetherimides produced
by these displacement polymerizations have a relatively high polydispersivity,
ranging from about 3.6 to about 2.6, depending upon the amount of 3-CIPA and 4-
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However, it has also been found that the use of 3-CIPA in combination with other
bisphenols and diamines can produce polyetherimides possessing higher Tg (about
15° to about 20° C higher), and improved flow at high shear. It is therefore desirable
to use 3-CIPA as a starting material, at least in part, in the production of

polyetherimides.

Means for recovering products from polymerization reactions are known. For
example, polymer fractionation processes recover a desired polymer in solid form
from a solution by precipitation into an anti-solvent. The process is referred to as
total precipitation if the anti-solvent does not dissolve the polymer or low molecular

weight species in the polymer such as linear oligomers, cyclic oligomers and
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molecular weight species but not the desired high molecular weight polymer;
allowing phase separation to occur to obtain a light phase and a heavy phase; and
recovering the desired polymer from the heavy phase,

wherein the resulting polymer has reduced polydispersivity.ln one embodiment, the
method of the present disclosure includes concentrating and recovering the cyclic and

low molecular weight linear oligomers in the light phase.
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DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present disclosure, methods have been developed which lower
the polydispersivity of polymers by removing undesirable by-products and unreacted
monomers from a polymer solution. The methods of the present disclosure utilize
fractionation of a polymer solution with an anti-solvent to remove low molecular
weight by-products and unreacted monomers. The anti-solvent, which is preferably
admixed with a certain fraction of the polymer solvent, dissolves low molecular
weight by-products and unreacted monomers, which enter a light phase, but does not
dissolve the polymer, which remains in the heavy phase. Thus, once the two phases
are obtained, simple phase separation techniques may be utilized to obtain a heavy

phase containing the desired polymer, without the need for precipitation, filtration,
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wherein X is a moiety which may be any organic group that does not interfere with
the imidization reaction. In one embodiment X is a displaceable group which
participates in a subsequent polymerization reaction. Preferably, X is nitro, nitroso,
tosyloxy (-OTs) or halogen; most preferably X is chlorine. Especially preferred
anhydrides include 3-chlorophthalic anhydride, 4-chlorophthalic anhydride, and
dichlorophthalic anhydride. In a most preferred embodiment, the bis-halophthalimide
monomer is made from either substantially pure 3-CIPA or a mixture of 3-CIPA
combined with other phthalic anhydride monomers selected from the group consisting
of 4-chlorophthalic anhydride, dichlorophthalic anhydride, and substituted analogs

thereof where the other positions on the aromatic ring of the anhydride are either
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bis(3-aminopropyl)tetramethyldisiloxane. Mixtures of these compounds may also be
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about 100 C. and nost preferably above about 150 C ,

in order to facilitate the reaction which requires

pr&eReTaE gr&er@b&mrddwainérceﬂaea@tdﬂdsmatlcsmhmmseeslpb@iumydﬁ] and
of this type include o-dichlorobenzene

pchhenyisnestiamine gad mixipres thareadh| or obenzene, di phenyl
sulfone and al koxybenzenes such as ani sol e and

B R R R S

pblag lﬂrgbin@hqslldnukl&ﬂ]yﬂuivafg h)subﬂmtntilaﬂyvéowbxopd)langl ;hen rnha, of the

dqu;)gzgr aaépﬁglss%i] %?1652 glgc?rgg% Bﬁ%gt | o e,gﬂldnethylacetamlde and N-
PG QIRRIRZ €84 d 3of- Maédwenp ﬁo?éfsram@dhasw $oling(f3hCabove

ht hal 1 m de) preparation nethod of the’invention
abyyi H&PI@/ mﬁ)mytsprte’émidy abavesbatt 180° 1GGast orlcter (t:o facilitate the

fer e ran e from t 0_ahout
BBrEr R reaetsn ey §385e OV iriRsPlft: (S Baleglguids o s
type’ @R%dde0D-diH@&Sb@izend, OdichibftoTREe, PBT U-tiielofbeny.che! diphenyl
econom cal operation. It is within the scope of t he

SPHQ@WNJ@WYW?W YgP eds- anipade e r Yeatpresang axre generically

f
lwylqu %@losg g {lblrlé ;%’%\j,\]nli'é}heg b}fégl(r;ﬂé%sgei onf t Jailoretngbtn;leloh%]elu{ﬂﬁgst [61 uids
oﬂﬂmtzarr @bla@nﬂy bitrloweghbdiling poigts, Alchtastchbrob‘eeaémr may beremployed
the same reason, is a solids content in the reaction
ahPuperrAENQsPhetic Rressytes a pairelesmd opdighlarobsnieng arg usyally preferred.
about 12% and nost preferably about 5-25% by weight.

TRY b1§?1|a10%§th§9ﬁ§a°e‘§‘t prepatatiBRe fletida o PHRP Hven@8n Apically employs
bi sh thal i m de product as a percentage of "the

tgmp?htumrcg’ fat laaft L1608 thr Bthﬁdrdq@mmmﬁrrnmgtefr@ndl 56 tey elmhut 2f5° C
el et (b Ca a6 Fortag B MARIHRe for

the RN paRStob 0164 f BE teddtdinitalansdraionof It Rewitdar teOBeope of the
m xture fromone vessel to another. O her constituent

ipyeHpon P ceploy) supRs-afreahpan pmS%tresr,etymcelﬂ)erlabHOyabout 5 atm, to

RS fs SN Rl ML L0 0 05 B
thiduglobdiliapout 2: 1 being nost preferred. Wil e other
ratios nay be enpl oyed, a slight excess of anhydride

ﬁ ea 2?3%/ th%esar?lgsré:z{sgr? ! 1? a s%é teni 1r{ Ihebrlga?cglon Irﬁcixture of at
]east about 5%, preferably at least about 12% and most preferably about 15-25%, by
weight. By "solids content" is meant the proportion of bishalophthalimide product as
a percentage of the total weight of the bishalophthalimide and solvent. It is further
within the scope of the invention to change the solids content during the reaction, for
such reasons as to effectuate transfer of the reaction mixture from one vessel to

another.

Other constituent proportions in the reaction mixture preferably include, a molar ratio

of anhydride to diamine in the range of from about 1.98:1 to about 2.04:1, with a ratio



amount effective to accelerate the reaction, usually
about 0.1-0.3% by wei ght based on the wei ght of
waole@sioms9 Sui t abl e i midi zation catal ysts i ncl uper/ub2en4/027425
are not limted to, sodium phenyl phosphinate, acetic
acid, benzoic acid, phthalic acid, or substituted
d:f@dHo\z(aQi]VBang harsecpfefemecbne\/}amootdibmibs msadbeirmpitery] a slight
phosp te.ls utiljzed as the ' tion catal yst.
erﬁ%%rog by idenurdipatiedpay E%gfwah’? SrAHESY, HAthrp PassEnt in an
Aoun€eftctRR%0 aa@g@fgr'éfeqﬁe rr@a%ﬁBﬁﬁIsuQYy Lkt 10BiL 69?‘15b§’fwe§é?1? based
present 1 nvention results 1 n products generally
@il regh g)f plitnnak.i Budasde mhlcﬁmlnulcata(){sys include, but are not limited

§ 05 SRRk 58 SRR, B R  E pc

djen%amﬂ:@ Ghdredt: Bh hdefBodifdce rs@dﬂhﬁﬂﬁfeh?l‘ ]Sifé);]])hmehg @ilfed as the
and 4, 4" -bi s[N- (4-fi uorophthal i m do)]phenyl ether and

lﬁnwzmbns¥mﬂ£$ f1 uor opht hal i mi do)] phenyl ether; and the
correspondi ng chloro, brono and nitro conpounds

@s%%g(?tl b%ﬁwge%cﬂ lga%pggy%gﬁxe %ct%lt 284 k&? e%gqpén%ya%ﬂzdr(ijdse rg}actant

preferred su arona conpo
l‘fyOfHEUinathde. € | thid raentl @ashtiodngesdlts in products general]y comprlsing

3-bi S[N-(4-chl| oropht hal i m do enz -bi s
Rhﬁbaé%ﬂ?ﬂ fopm;]a(ﬁ)} g@ﬁggllfg)hthah?n]l es) w?nc% may be pro uce(g include

léﬁ bigil N4 % (@&ﬁ%ﬁ&)ﬂﬂla‘hml&*@ ﬂeh%h%erbﬂd 1% b'aﬁ[lN'l(étgbls[N (3-

| or opht hal T'mi'do nzene
joxb{hatindido)dblanzeak; andddp]-bBEN-k#-(1Berophthalimido)]phenyl ether and

Ag_érl]'l o %@ﬁ@gé%%%@ﬁgﬁg}gﬁgxy] (e)tinef M_nfléhe correspondihg chloro, bromo

&lal AfRPRbMbIIsdo)NIBRER N &f WHBI BorhP&urdt ambi Ndlsd Meh@mbloyed.
anhydrlde I's pure 3-ClPA, a 3-3 PAlvl| as depicted

Eapegiellic pietairedcubstuuted layormaélcmomguw Hrfdmae h include at least one
siubsequent I]y3 rb ég%hmrgph}tﬁq%ao) naI corrponent s 49 o‘i bla[N (4-

produce t he destr erim Honever, as n

@hﬁuﬁathalmnabneénzeﬁé}01@3-6&[N$(3@hmr@<}i}itﬂaemﬁﬂo)%éﬁl8& Wi 4-bis[N-(3-
ot her ﬁhthallc anhydri des, including 4
Eleprpdpridpdbezerinydri de, and bﬁNr{érqhtorawmmeée)] -3-[N-(3-

oPfihdlithiab#Rflzdn@, Produce the de Nr(ﬁdch H IRRbTLAN-3-
Wc e

In turn, 1s then utlllzed 0 produ
dﬂxsrbp]ﬁtialpmldy)hehmnlem\mmre Aie dtaasg pbthalic anhydnde is pure 3-CIPA; a

P At HeRbist b piefos Solsmisl s PraBEL e Sibsequently
R YEHNR LM ERal cotipbAllStodiby Ny d&HR8 hbiyetheAmide. However,
as noted above, in other embodiments a mixture of 3-CIPA with other phthalic
anhydrides, including 4-CIPA, dichlorophthalic anhydride, and phthalic anhydride,
may be utilized to produce the desired halophthalimide which, in turn, is then utilized

to produce the desired polyetherimide.

At least one dihydroxy-substituted aromatic hydrocarbon is then reacted with the
CIPAMI to produce the desired polyetherimide. Suitable dihydroxy-substituted

aromatic hydrocarbons include those having the formula

HO--A2 --OH, (111)



aromati ¢ hydrocarbons include those having the fornul a

H- A2 -OH, (lIll)wherein is a divalent aromatic
whyasozEepon radi cal . Suitabl e radical s i ncl udeCT/US2004/027425

m phenyl ene, p-phenyl ene, 4, 4'-Dbiphenyl ene,

4,4' -bi (3, 5-di net hyl ) phenyl ene, 2, 2-

bi s(4- phenyl ene) propane and simlar radicals such as

thasm Ahiich doatane spondc thydtoeerbdh hadlcadx Bustatils tA% ratledls include

arqmati c hydrocarbons di.scl osed by, na r formul a

Rdifay et 0P TEBROPR, o341 HPLEIorea LD e S SpRgB lene, 2.2
E%—ﬁ@%}ﬁ%)pmpﬁﬁ@ RAPiYhiRASadiffs RN Bose MBich c¥rredfdnd to the
--, (! wher ein each of and is a nonocyclic divalent .
dihpirak y-sultsjititet arobwtic hadiosaboandisyopes! by tarhelgr fgmula (generic

hydr ocarbgn.radi cal i i,ch one or two atons separate
§mFP§ﬁj$h'Sf?%gnjgfégggﬂﬁgnds in formula IV are

usually in the nmeta or para positions of A3 and A4 in

’gﬁggnirmf%?re\éﬂggﬁﬂmgpﬁ%nﬁ aWhich has formula IV are

I spheno an or e sake of brevity the term

"bi sphenol ™ is sonetinmes used herein to designate the

di hydr oxy-spyBstytntted aromatic hydrocarbons; (1v) shoul d

be understood, however, that non-bi sphenol conmpounds

of this type may al so be enpl oyed as appropriate. n

wheneinl each\4f Ahend\A%aisch ménvaiclieslivagnt beoruatzulnstrodadtadradical

phenyl ene or hal o or hydrocarbon-substituted

ahak Y v bridging hedmetrbon radiesd imwhigh cpgtes tve aomsssepaate At from
re) being al kyl, al kenyl, brono, chloro. .

”gs g e yeleacsPrady IefempladiVeale asually 19t Beta<g pamgiopitions of

A 4 bl - phenyl . alth bot h

A3 R BBl B0 R RHE AR Bpenots,
iefop etk o PHeRYy SReerml Bsphehd Ui bnicticies aked NoreihSo @BEgnate
in which one or two atons, preferably one, separate A3

the ghhyslroxy-substigtadaarpmeti¢ hydreedreonst itt fhogldt jependgrséood, however,
len cl ohexyl hyl en - .
5t S heo Y AT SR ENEey 59 b gpploved asspproprise

i sopropyl i dene, neopentylidene, cycl ohexylidene,

&Y &rRRENIRAREYAS daneas qyplkodRqesy Lhd®S@uaddohenylene or halo or
adamantyl i dene; genal kyl ene
hydrocarbon-substituted derivatives thereof, illustrative substituents (one or more)

being alkyl, alkenyl, bromo, chloro. Unsubstituted phenylene radicals are preferred.

Both A3 and A4 are preferably p-phenylene, although both may be o- or m-phenylene

or one o- or m-phenylene and the other p-phenylene.

The bridging radical, Y, is one in which one or two atoms, preferably one, separate

A3 from A4. Illustrative radicals of this type are methylene, cyclohexylmethylene, 2-
[2.2.1]-bicycloheptylmethylene, ethylene, isopropylidene, neopentylidene,
cyclohexylidene, cyclopentadecylidene, cyclododecylidene and adamantylidene; gem-
alkylene (alkylidene) radicals are preferred. Also included, however, are unsaturated

radicals.

Some preferred examples of dihydric phenols which may be utilized include 6-

hydroxy-1-(4'-hydroxyphenyl)-1,3,3-trimethylindane, 4,4'-(3,3,5-trimethylcyclo-
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(al kylidene) radicals are preferred. Al so included,

however, are unsaturated radicals. Sone preferred
wezxasptissy of di hydric phenols which may be utiPdwmes2004/027425

i ncl ude 6-

hydr oxy-1-(4'-hydroxyphenyl)-1,3, 3-trinmethylindane,

Hex@'lldér?e,)(ﬁpﬁerbri rTB;]hMls(@lyle@@@thﬂdﬂ}m@')eﬂ&DWekane' 2,2-bis(4-
4- hydr oxy- 3- net h henyl ) cycl ohexane;
fzydzow eayl m%ﬁns@@ﬁ@ﬁy%g &%ﬁ@ biseheRnin)y 2idnisid-agroxy-3,5-

dll m@%ﬁﬁ%’“}’ %"pe?obl S5 3-BIAGx3 2 “iethylphenyl)propane; 2,2-

pane’

ms@hbdmw—mkﬂs’lpﬁwﬁpmﬂml Ri2ebiy(4) lpydopan®-isopradylphenyl)propane;

24551 PO Ry T o bRy g bist-hydrony-

Bmeméﬁgxbﬁgﬁmﬁ%/ﬂ 1hhﬁﬂ)@nenyl)methane bis(4-hydroxy-2,6-dimethyl-
hydr oxyphenyl ) et hane; s(4- hyd roxyp% Y

mmlmnwhmyt)mmd,r ok9=®(m}wd®rbhalmb/))ntbamm 1 bls(4 hydroxy-2-

s réo.f‘og%%ﬁ&a?f%xyphﬁ%% S RGPS ERS " bisc-

Eﬁir@iﬁiﬂ@ Yytleh&aMfethane; 2,2-bis(4-hydroxyphenyl)-1-phenylpropane;
(3 phenyl 4- hydroxyphenyl) propane; bi s(4-
W@FMpﬁérWlajW'éP]b‘ﬁ‘é% ,ﬁg@q;glﬁg}s For reasons of availability and

i s(4-hydroxypheny enyl propane;. resorci ng.
@}mwﬂﬁrkwt@uﬁgt L}F%dﬁwﬁ%sssf O IS INVERon, d8 s e@k Givient the
ﬁx‘é?ér}e%*%hl‘lydtrﬁé pﬂ@ﬁ’ol REBiEHIMbRA i§ Whi@ht ka‘(ﬂcaﬁ 8f fofn*ﬂﬁla IV is the 2,2-

pur poses his invention, in one enbodi nent he

piket ﬁdh?lénéb?l‘dpdﬁé fadRAB AR ini vwhibh S/plla emlropemaaaevmlldqdiﬁ hEA4 are

radi cal ormula IV is the 2,
&ich P4phienElede-ene) pr opane radi cal and in which Yis
i sopropylidene and A and are each p-phenyl ene.

fg{)eﬁ%%lgbih)é reddiBn 0P A6t Qf“dlﬂ%x%%éw%c 96:?%!61{?9%‘35% Qﬂ?}ehqn the

are utilized in resent
oicgolo sfithe. pridenedipecleswee.aMore paéfklab]y, Bikbhlmfsﬂlstlhs of dihydroxy-

di. hydr oxysubst i ed aromatic h carbons are '
s oG e PR oot CBIYET g ig*ﬁ?pﬁ@mlyetal salts are

g@ﬂdau MsOdiuRArasHed il th Swithsd upaditd! fleg@htl$ p referred by reason
requently preferred by reason of their avallabll ty

ahtheir givail dbiletlyyand gelatvdy lowtsest. piwe$tacrraﬁqra§oly,mlss>bhtmio$ dmodium

dIS NA2) is utilized. n a preferred
i?hghﬁ?“‘ﬁﬁﬁﬁ inol A disodiumsalt is added to the
organlc solvent and the m xture azeotroped to a dry

E—PQ Pfe'fé(r%l et i Hn?]lﬁ‘ bﬁ?ﬁ%ﬂgl % g@gﬂ%ﬂ?&n is aﬁﬁecﬁt@d gg L)ggn glc solvent

arfk thel mixine azeotroped to a dry condition. Then a second co-monomer, for
example a bis[N-(chlorophthalimido)]benzene, may be added and the mixture
azeotroped to a dry condition. Then a catalyst may be added as a pre-dried solution in
organic solvent. The process is expedited when predried solvent and co-monomers

are used.

One class of preferred solvents utilized in producing the polyetherimide includes
those of low polarity. Suitable solvents of this type include halogenated aromatic
compounds such as o-dichlorobenzene, dichlorotoluene and 1,2,4-trichlorobenzene;
and diphenyl sulfone. Solvents of similar polarity but lower boiling points, such as
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azeotroped to a dry condition. Then a catalyst may be
added as a pre-dried solution in organic solvent. The
wEemsass9e s expedi ted when predried sol vent aneiCT/US2004/027425
co-nononers are used. One class of preferred sol vents
utilized in producing the polyetherimde includes
dhierseen@énd, avypBE @friplayed Stlishipddhtmosphevientisssafest hAfothdPéass of
i ncl ude hal ogenated aromatic corrpo%nds such as
REEgITER| %alwaéﬁnzré%d%d?@ma@ﬁo%?rae \hadg diphenyl ether, phenetole

(e&xoﬁ?/ﬁe%k Wn%ﬁ‘]@@ut %tﬂix@/@%ﬁﬁl?su' f @ﬁ&ch]%%b‘éﬁ%@ and

rity g points, suc

aélsmdybextzcebﬂnzmnﬁ pregsratile enrrpxble,yenb qxart&ubellyapmf&'pabri In many
Br essure éher cl as ref egd sol yent.s

fErehdeToaeaa) POk S oSt hE BeTergiuRy MGt hepzencs since the

BRRACE Rk edLlchPD ARLLRR) latBNE AMr8Q!With and inactivate the phase
(et hoxybenzene) . O di chl or obenzene and

tadnk {sx yhlelysiedessriberbbelowr efmthdsl ojasamif solvents gnigable for the present

RGHGE oL, S TR 03, 205 DB OBFRE' e

dhmeeelfofganhide TB(DNIBY.e URS@hjigndenay tmwAche Hmtdigylsdifoxide
interact with and inactivate the phase transfer

G 3PY snd Fewethylrvarobidingne MMBY-her cl ass of sol vents

suitable for the present invention is polar aprotic

R HERbS phhdeUBRKRL HELRRERPLESPL WDl GReBAIR by ot high

tdlmpe'ahlydtss ahd obdid effeBivispss &N gradune thigH mwle@lllardwmghe aromatic
eferred phase transfey catal yst.

Hoé‘éFé’gﬁ’i ? r Texight Vi) a6t dﬁ? | L?’S?a%ﬁ’l%‘ m‘“”\’/ and a,0-

Hrlrg?mgﬁzﬁiﬁﬁ&ﬁmﬁﬂﬁm{)@lﬁhﬁe ?Jltfseqfdr\{ﬁé‘%é 5foor9{?1%d Woth Wp%‘ of salts

ul ar “wei ght aromatic pol yether polyners in high
ar¢ bérdinafter sohwtines dedignatglopndmiumsaid |, -
bi s( pent aal kyI guani di ni un) al kane sal ts For the sake

é{utag]{ grl%eﬁ]ﬁg] arﬁtst 4B q)susprateé g?/'ihosg G%r ei nafter

nat ed "gquani di ni G’ sa . Sui table
guani di ni um saI ts are i I | ustrated by those of the
formula RR- N RRFE N R
| 2
Re
R /N'\\® |
=<N—R7 Xz
R4—l‘\l
L Rs _

V)

wherein;

cach of R2, R3, R4, RS and RO is a primary alkyl radical and R7 is a primary alkyl or
bis(primary alkylene) radical, or at least one of the R2 —R3, R4 —R5 and RO—R7

combinations with the connecting nitrogen atom forms a heterocyclic radical;

12



n (V) wherein: each of ] alkyl radical and is a
primary al kyl or bis(primary al kyl ene) radical, or at
wo easn2me of the R R4 5 - conbinations wth ther/us2004/027425
connecting nitrogen atomfornms a heterocyclic radical;
is an anion; and nis 1 or 2. The al kyl radicals

ﬁg|%£ﬁl§r§%n nclude primary al kyl radicals, generally
con alnlng about 1-12 carbon atons. is usually an

al kyl radical of the sane structure as r a al kyl ene
wadiadl. in which the term nal carbons are primary;
nost preferably, it is alkyl or straight chain

al kyl ene. Alternatively conmbi nation of | th
B radspordionls Avtaigan’ BRg{sgludkuprinoiin akHeredigdyceesrally

radi cal such _as piperidino, pyrrolo hol, i

mt%@n&e@wbteld@ycaé‘?ﬁrbﬁtoaﬁd RQ 1|§r‘l§i“ BéBP)r;‘R raghie O%ﬁ*easame

str exanp | es ar chI m.de, and
ﬁgﬁégf}??(?n%&% ot ST Ghiel Bire el carbons are

gynﬁggto%?%rgglﬁé-rpelsvélzgla(?koy aiMk&f éb(?trgi&gtr Ccﬁzri]mb éilkylene.

en in,formul a,V, .the AN char t h
éﬁgﬂﬁtw G daoiagbn g BT bhd SRl rshe fiagen pigmes) may
foin@ehedrb ¢yR0€ RadidaP Blch a%ﬁﬁenﬂﬁlobﬁwr@u Q€ niogpHedinbr i but e
to the salts' stability under t relatively high

tenperature conditions encountered in enbodi nents of
TheX? vabrtmaynbe Avjdini droarall i prefedabl yrapamidnoof d srong ;amiabxa;nples

ive to and it.Jis le . to dr
S Dl BB R QAR R 0y GO oo usually
%efetrruéa%l (\e/%llkdc a? o;\;\!l% r%?ér %eg t({l Jr)rlp %h%%reﬁ7 S a?lgi} OF glky]ene
In one enbodi nent, water reanaI fron1the system can
Ae cackosseh irs foebula ;aht pesitiathahge ia éind guzaidinimucal iodelocalized

conti nuous processes using neans | l-known in_the a
Qe B SahopRed TP H9ESL 80T TS gjﬁf}l VL PamULIF griee salts

QhbilTR $hdeLARE rOhSvel P hiAferRPR2d EMbiticAs encountered in embodiments

of the invention.

Additionally, the reaction is typically sensitive to water and it is preferable to dry the
solvent-comprising reaction mixture by known methods, for example by boiling or
azeotroping water from the mixture, typically prior to delivering the catalyst. In one
embodiment, water removal from the system can be accomplished in either batch,
semi-continuous or continuous processes using means well-known in the art such as a
distillation column in conjunction with one or more reactors. In one embodiment, a
mixture of water and non-polar organic liquid distilling from a reactor is sent to a
distillation column where water is taken off overhead and solvent is recycled back
into the reactor at a rate to maintain or increase the desired solids concentration.
Other methods for water removal include, but are not limited to, passing the
condensed distillate through a drying bed for chemical or physical adsorption of

water.
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m xture of water and non-polar organic liquid

distilling froma reactor is sent to a distillation
weodosnmswher e water is taken of f overhead and BOl/USIWN4/027425

is recycled back into the reactor at a rate to

mai ntai n or increase the desired solids concentration.

Oh&ethenRinietien bpthevatredr @aVials ddeaired ethe ol yraéresdl@ion, e.g.,
limted to, passing the condensed distillate through a

mlwhfgnwéa 11 oD (i applaged Breoplagsy ithpn anfsselyentoyhiel is capable of
HY@ston ﬁ)%/ trggler: EMél %ecﬁ&e Sga'ISI Jsequeea%fe % O CI'S
occurred, the ymer I on .g., polyetherim
mﬁdesife{B(Bprddmtpl sacke dsi dycho rmhgcrhem/l arial/mrﬂnwat |ohgmhwsnt The anti-

which i s capbleofd sol vin ow nol ecul ar wei
Whewt decssith Ree\ iy isoPEc R OETS ¢ Sarlke APHESFREAc Suitable

RODIESs FHC Ds@$n G¥EdriigncR! WHRMBE Sprafef Qﬁscldsﬂl%aﬁnclude toluene,
ol 1 goners. The antisol vent does not, however, dissolve
ketenepgiryfiembly acetpng, ttehdlmmfyelnheylcmmd@ox@ﬂ etabl e
anti-solvents for use in accordance with the pr esent

i.scl osure ude to uene, ketones
121 R S§rases; l%ergkhf CPFO TR not §/]feé’% i Sdlldtg(;(naﬁ esulz?a léc{ solh/ent may be

dddes € a@qﬁﬁyrmetbq)r@dlﬁe mqioyymér dosutivatfoAlraa@amhtibm Such solvents
sol uti on, sui tabl e sol vent may be added to the

imelugendyut f1s n@,t Haited tey opgp%g;chggplgﬁqzw pgypole, and veratrole. Once
FEIF bR R4 BTSSRI et el e

veratrole. Once the polyner solution has been forned,
Inheneacthbodmeme thie payetbetadidassotigmaris ﬂneaiechb@\aeemperatnme ranging

mbodi , h d t t .
FRAEPH HCr Gty TSt g GtrebIgrom efousfe S T abeic - c.
RitR b eBr¥tufd @Moak abut 86° €. 1ot DoaPdrok ClBeik; %mdM f)rléféi‘red

tenperature of fromabout 90 C. to about . being

nost preferred. Wiile stirring, an anti-solvent such
Wahile gltigrenge ansandicipbeent sughsagitedyangis addesl. alidistdeairghds taradd the

t f
BRIyl SRS OB SEEGLRMIRL L' s potymer
Prefeibl anthe ahtifselvghtnig aﬁdéﬂﬁrﬁhomhoddtlr@nglmg &bauibalit 2/10yto about

wei ght of the solvent in the nmer sol uti nor e
pe dPevsight of the salvaRbitnhe @au@vertsex%eeeuwow @retoﬁpahhé.ng AR amount

ual 43%%94 9By v eﬁb}ﬁ B?thggbwgﬁ{mw pHIAB: sofdifen. the

anti - sol vent een a he sofution I's
pr eferably heated to a tenperature ranging from about
Q0¢: Che tantisbbgnt $@s een padsledyr 4y wolutiom iabprgferaldg heated to a

temperature ranging from about 100° C. to about 180° C., preferably from about 135°
C. to about 150° C., with a range of from about 140° C. to about 145° C. being most
preferred. Stirring is stopped and the polymer solution is allowed to cool. Phase

separation starts to occur and is complete in about 1 to about 2 hours.

The phases may then be separated by methods known to those skilled in the art
including, but not limited to, settling. For polyetherimides, two phases are obtained
after separation: the light phase of 0-DCB and toluene is rich in cyclic and linear
oligomers; the heavy phase contains about 20-25% solids, including the desired
polymer.
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C. to about 50 C, with a range of fromabout 140 . to
about 145 C. being nost preferred. Stirring is stopped
wanasosIpol ymer solution is allowed to cool. RIEES2004/027425
separation starts to occur and is conplete in about 1
to about 2 hours. The phases may then be separated by
TR RO&SokRAWRINOint e SR kddelPdtyl Bf tHeCrellting Polyatiroigs directly
but not limted to, settling. For polyetherimdes, two
rplatedde thag amett Qi ﬁ@@S@WP@rUS@g phir thisi pannet, ke polyfispgrkiaie of the
0 - | yepe is rich i | i l.i near .
BB P T SHECET phulelS B HEPHE oL B syBBE, e reuting
ydtittsimite prafeiably hden etk golpdisyersivity hanl déedmfdiment, the
reduction in the polgdispersivit of the resulting
nobydjsRsrsivitysraggssdeam poqud [l ax tedbey %y heneigwig{eraply from about 2.0 to
HBhiz §ol vent used. In this manner, the
pol ydispersivity of the polymer nay be reduced. For
exanple, in the case of polyetherimdes, the resulting
Rodyepletringide miesies predieedbiny advaslaace edtic ¢k methods of the present

ol ydi spersi vi t n one enbodj nept, the .
SR YTV AT MBS YR Cbanlstisti, syeh as glass
AR RioR t@h R able(Th) OMabstlecBoP AR HDT].
Pol yet herim de resins produced in accordance with the
nmet hods of the present disclosure have inproved )
ninae phediveenitcthp myshddopinthia decseriadisdeers Mcludss seragnigaing and

N . .
Bl et B IARRIEUE Rl ol oABRheRTIUAE T i phase
fohaispriesethér dpglidadsiy udhnas udeguitibratient toahighgmahaular weight
r?coverlng the cyclic¢c and IEM/nDIecular wei ght |i near
RAIYTBE R AR PrOcEYset WBeTeigRtoVEH AW 1f Beed§de in ot her
appl i cations such as re-equilibration to high
TR 264eh@disi8488 s iR 4ERINbYRRe FdloMi AERSE BRIt X8mples.
i mproved flow is needed. "The present disclosure is
illustrated by the followng non-limting exanples.
EXAMALE I Four sanpl es of a pol yetherimide sol ution
produced by reacting bisphenol-A salt wth a C PAM
B S8 S PAPERL AT AR ordd Bl WA SR ORGARfilA salt with
PpaCpaiMiie rproduded i by oreREBhgamiPDeaiid N3CIRAt oveldd8Goréparad. t h 70:30

%Hp&)éiii}'ﬁr;g%}tvg@g)%@rgd bay gi(s)slo \t/iing ﬂlehpaoY)i/e?lgerﬁnigg Pncoe-?)té]??grildo lgeating it
to 180° C. with stirring to obtain a solution having a concentration of 10% solids. 5
grams of a 10% polymer solution (0.5 g polymer in 4.5 g 0-DCB) were prepared with
varying amounts (0.3, 0.5, 1.0 and 1.5 g) of toluene as an anti-solvent. The samples

and the amounts of toluene used are set forth below in Table 1.

Table 1
Sample designation for toluene induced
fractionation of a 0-DCB CIPAMI polymer solution

Material Sample Wt. Toluene (g) / 5 g. 10%
polymer solution
Light Phase 1 0.3
2 0.5
3 1.0
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grans of a 10% polynmer solution (0.5 g polyner in 4.5

g 0-DCB) were prepared with varying anounts (0.3, 0.5,
wd2@sand9d. 5 g) of toluene as an anti-sol vent.pdhes2004/027425
sanpl es and the anounts of toluene used are set forth
below in Table . Table 1 Sanpl e designation for

Ltol uene induced fractjonat ijon of a o-p&B O PAM

pol'ymer solution Naterial Sanple W. Toluene (g) / 5

g. 10% pol yner solution Light Phase 1 0.3 2 0.5 3 1.04
1.5 The pol yetherim de solution was heated to a
Trempéyathaime de solgiiongwhs beat@to@, temperk0@e Gingig frgm 90° C. to 100°

tigrin t ol ne was d to.each s
GRS S & G PR RS8R B ot iR ARt Bl Goreg apove.
THRIA RN £ tﬂ]é@'ﬁkﬂté@t@a tér@pekatareGroh 0140P €alto 385° C. to clear any
turbidity. Stirring was stopPed and t he pol yner

tydlidity: obivias ves Issueer! st disaolynprsektion peas #lpwed sa epal effhase
ﬁeﬁargt%: usrtar?&dto}@(%ur a%'ﬁm{a":s‘ Qtealpl%lﬁgutll ab%pto}'{)mﬁ‘s hﬁm%a%h case

each caSe the so Practionat ed
the esletidn fyldtioamed gne t\h@ﬁ]ﬂ{a&es Tbee liglghhd anehéwayvy phas es
obt ai ned fromeach sanple were then subject ed to geI

at chr omat ogr aph |
'33&3 AHBLD p%oﬁ(r%o‘?%@rg%? S' Serm s J o gl
}%H’l%mon( lroih QB rdpfl QCﬁ’fC)Oarﬁl}ms [g):]8 |a}131 safoﬁ%l%)logol er was

Seri es apparat us equi ppéd with a PL 5 urn
reoformed hydsiag Modgbrme aoeluenti(Eluipm gpte héO Femlaed )J<mea HsP 1100

ware.. The % c cS ses det.erm n
Boeh Aar i Sonred! B £ 8L XS IRRE DR 48 By O efbrector
MR- the GRInUMRNAOGS IFwARS, ev;ﬁ@% c S andliMed Wk ® G&bﬂﬁmé@ on a
eluent at 0.7 nL/mn and utilizing Perkin El ner

Priyerclhbs i 520 wiCesystrabeaipped uvitied Preas! MigedgPeolumn and UV
Je?escH)lr,t ﬁsing %mo?oi%rm as an eluent at 0.7 mL/min and utilizing Perkin Elmer

Turbochrom software. Table 2 summarizes the GPC results.

Table 2
Detailed GPC analysis of light and
heavy samples of fractionated CIPAMI polymer

Material | Sample | Mw | PDI % Cyclics
(K) Mono | Di- Tri- Tetra- | Penta- | Total
Original 10% | 54.1 | 2.79 | 0.72 1.25 0.44 0.21 0.17 2.79
soln.
Light 1 20.7 { 2.74 | 0.22 0.44 0.17 0.09 0.09 0.99
Phase 7
2 16.5 | 2.66 | 0.32 0.8 0.35 0.19 0.15 1.81
7
3 11.0]| 24 3.76 5.78 2.09 0.93 0.79 13.35
4

4 8.43 | 2.25 3.2 5.4 2.04 0.95 0.82 | 12.41

Heavy 1 589 | 2.46 0.66 1.05 0.45 0.21 0.16 2.53
Phase 9
2 58.2 | 2.37 0.33 0.6 0.22 0.11 0.09 1.35
5
3 56.3 | 2.43 0.28 0.56 0.21 0.11 0.08 1.24

4 574 1223 | 0.38 0.67 0.26 0.13 0.1 1.54
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Detail ed GPC anal ysis of |ight and heavy sanpl es of

fractionated C PAM polyner Material Sanple Mv PDI %
weymsiozs K) Mono Di- Tri- Tetra- Penta- Tot al pQ/USI0E027425

10%54.1 2.79 0.72 1.25 0.44 0.21 0.17 2.79 soln.

Light 1 20.7 2.74 0.22 0.44 0.17 0.09 0.09 0.99 Phase

7 2 16.5 2.66 0.32 0.8 0.35 0.19 0.15 1.81 7 3 11.0

A?s cAanebe sgengrélgl ?ab@@ 2 Omg%og/d?sger%gn@%aﬂo&/eé; ig%&g%fg oftoluene

1ﬁbrde$edl Zlher® . vi:B aZSI@Bt Ploess: @ tﬁe 58&ight zvét?g@melkctﬂaﬁwelghﬁof the

0,11 9 1 35 3.56.3 2.43 0. 0560

p@l}@]garlaszt € o lsEerﬁw% \ﬁassg:daceél? 05GOVET, 18§ thE fnTu%tAf%gtoluene

1§@BasbE tRERW %mm&ah&t@d golymenpalleyﬂghspwsé ik kdtluced. The total

narrowed as the anount of toluene increased. There was

agnogiht efheycliercingbe bedviy phige wes tghucedves addisional| cyeligsayere found in

t , of t e poI r IVIt

PEhE e IR R RcEh SoREI Tl s greesed

wittethMamdhint &f&o]@xﬁd aetl e ThpefytsEical phdie flongsimmb asad Wasmost

reduced. The total anmount of cyclics in the heavy

(Bﬁ%@éaﬁﬂ§0b@ﬁhé@amﬁs addi tional cyclics were found in

the light phase. As is apparent from Table 2, the

MeAMIPg Eof the |ight phase increased with the amunt of

tol uene used. Therefore, heavy phase from sanple 4 had

t he nost concentrated pol yner sanpl e.
Three different polyetherimide resins were produced by reacting a bisphenol-A salt

with a CIPAMI monomer prepared from 70:30 4/3-CIPA and mPD (designated as
samples 5, 6 and 7 in Table 3). Another sample was prepared by reacting a bisphenol-
A salt with a CIPAMI monomer produced from 3-CIPA and mPD (designated as
sample 8 in Table 4). Samples were fractionated by the addition of toluene and

polydispersivity determined following the methods of Example 1.

Table 3
Large Scale PDF fractionation
of mixed CIPAMI based polymers

CIPAMI
Sample % Polymer Before Polymer After Fractionation
Composition Fractionation
4/3-CIPA
Mw (K) PDI Mw (K) PDI
5 70:30 49.9 2.73 55.9 2.19
6 70:30 54.6 2.75 58.4 2.27
7 70:30 46.5 2.8 50.9 2.07
Table 4
Fractionation results of all 3-CIPAMI based polymer
Sample & Mw (K) PDI % Cyclic % Total Cyclics
Monomer
Polymer as 53.7 3.7 10.4 13.2
made
Heavy Phase 58.5 2.42 3.0 3.9
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EXAMPLE 2 Three different polyetherimde resins were
produced by reacting a bisphenol-A salt with a C PAM
WOorReneErsIpr epared from 70: 30 4/ 3- CLPA and nPD PCT/US2004/027425
(designated as sanples 5, 6 and 7 in Table 3). Another
sanpl e was prepared by reacting a bisphenol- A salt
[ W i dht @h&dePAM manoner [produced firom 3-s1PA and nPD g3 N
(designated as sanple 8 1 n Table 4). Sanpl €S Were
fracti onated by the addition of toluene and
I)ahlleydl &pemsirated yhedetwtsno e ﬁa}:itlbomamgartdh@erm;ﬁlhgdsf thé present

HPRERP 1 PR TSR ST ot & G PAP SSar 8 pPET g Table 4,

f P t idfl
tE? gg??éng%%ég? H%%ﬁe%i’imié %&%%@@ a A Cﬁ?ﬁ?ﬁ F(’;IS Ié}@hcs Wthh were

wgcegsmllYSe}ﬁEat@iﬁyd@rﬁetH@isw t}fﬁﬁlprﬁsezt ingel® 2. 27 7
70: 30 46.5 2.8 50.9 2.07 Table 4 Fractionation results

f. C1PA . % . .
& istte Sirrbetrosy IR e R TRre BOR Refotlt & pplispfisviy of
the rékultidg DolVmetes Waaliyediyaslated 8o Eue?anﬁilm%ﬂtoﬁ}eﬁél]@lﬂt

Phase 5.1 65 83 Table 3 denonstrates the results of

the fractionation and the abiljity of the present
While the disclosure has been illustrated and déscribed in typical embodiments, it is

not intended to be limited to the details shown, since various modifications and
substitutions can be made without departing in any way from the spirit of the present
disclosure. For example, while much of the specification describes the fractionation
of a polymer solution containing a polyetherimide and its undesirable side products
and unreacted monomers, the methods of the present disclosure can be utilized to
fractionate any polymer solution and thereby lower the polydispersivity of the desired
polymer. As such, further modifications and equivalents of the disclosure herein
disclosed may occur to persons skilled in the art using no more than routine
experimentation, and all such modifications and equivalents are believed to be within

the spirit and scope of the disclosure as defined by the following claims.

18



nmet hods to | ower the polydispersivity of the sanples.
As is apparent from Table 4, the 3-ClPA based
w@odopertsey i m de possessed a | arge anount of cyedT/US2004/027425
whi ch were successfully separated by the nethods of
the present invention. As is also apparent fromthe
ahowes: the I evel of reduction in the pol ydi spersivity
of the resulting polyners was directly related to the
amount of toluene used. Wiile the disclosure has been
illustrated and described in typical enbodinents, it
is not intended to be [imted to the details shown,
si nce t t S
19,19° NARURS (TDSALER S RIANSHIR CF o hAomBRRE weigh
pbhmupmesmnﬁnglsclosure For exanple, while nuch of the
specification describes the fractionation of a polyner
- Sol.ution cont ing a polyetherimde and its
f5 8§9P89P5”§&880%r0ducts and unreacted mononers, the
nmet hods of the present disclosure can be utlllzed to
chh@etingofiad @oBmer pRIVITRr witl a1 iaaf-saRent kegadhy of AA&HIVIRE low
pol ydi spersivity of the desired poI nmer. As such,
melp¢uke W A isPeeet b ALt thnhighdueloal @ﬁv@g@fp%m@r
di scl osure herein disclosed may occur to persons
f :
P e o af P RuRRIEhf pARe BREL AR phase; and
equi val ents are belleved to be within the spirit and
rewopengthetdagradi wtynogfran e feafy pleegeby the fol | owi ng
clains. CLAIMS: 1. A nethod for reducing the
) of a a pol ymer
BB VNI Ry B P BB s PeElinEet o the
pol ymer sol ution mnth an antl-solvent capabl e of
2di ssol Miengethowvofivlagt Ul @hered t@btsteﬁ pfcbatactng the @olynhe solution

gh nol ecul ar wei ght poly Wi
gb’é’FélPP SR eRieet of apt avhvent %e|e§ﬁ=f1 q%ﬁ%f&}& AP gonsisting of
DIREN kBBASC ac A, (RERURE L, LIRnEloBId @exRl VITer from

heavy phase, wherein thé resufting polymer
possesses a reduced pol ydi spersivity. 2. The method of
Xl ai mA mpboeifor rétacegetheopol pdispeasvitngf tshbighompteenlar weight

ﬁiﬁw t%(; e aptl sol vent conprises an
PRRE ?8}@ eIt e R from t he group consi sting of

forming a polyetherimide solution;

contacting the polyetherimide solution with an anti-solvent capable of dissolving low

molecular weight species but not the high molecular weight polyetherimide;
allowing phase separation to occur to obtain a light phase and a heavy phase; and
recovering the desired polyetherimide from the heavy phase,

wherein the resulting polyetherimide possessed a polydispersivity ranging from about

1.5 to about 2.5.
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tol uene, ketones, acetone, tetrahydrofuran, xylenes,
and di oxane. 3. A nethod for reducing the
w@olopdesper si vity of a high nol ecul ar wei ght  PCT/US2004/027425
pol yet herim de resin conprising: formng a
pol yet heri m de sol ution; contacting the polyetherinde
4so0l ut meR MAddd 8N caM i3- ﬁﬁér&%rme QQBQJ?lf@m‘ﬁEg Q' ﬁ(ﬁ%tl‘{érﬂﬂlde resin

| ow nol ecul ar wei ght species but not the

fwmeecmhmseaéolghng p @olpetheeinidd Uxereaaﬂlmg)a\bmdaaﬂxlmﬁelhmlde with at
epar at r fto gbtain a light phase and a :

FER09 BN R G b G Dot HORaRs SPsPing de e

pfdk@ite i@ phar\danplRasRalywher ei n the resul ting

pol yet heri m de possessed a pol ydi spersivity ranglng

fromabout 1.5 to about 2.5.4. The nethod of claim3
Swher eiThetpgshag @f;ﬁlwm 1 omsreinyths sispl of Sorming hedeolyeBerimide resin

t
SR R e e LR R L
bisahdnobA dsodidiy dgloxy- substituted aromati c conmpound in
the presence of a phase transfer catalyst 5. The

mﬂw C m_ 4 wher,ei theﬂe ormn

Opol yerHerTHPab o P Pub PRSI EGror QbdoRbRE gAY vetherimide
scﬁgﬁé/r?tdéﬁ{p'n@ésd%s*ﬂg_ b e gl Oscfe i ‘?R)m nﬁl:'époQS Uﬁntsﬁtmg of o-
bi sphenol’ A disodiumsalt. . The nmethod of claim3

dighbréienzengand apisolef f ormi ng t he pol yet heri nmi de
sol ution conprises using a solvent selected fromthe

group I.sting of enzen I SOl e

"She mothoi i 8P sfimet WHER RRHEPOF Ao Al BE Bpyfyprimice

sdlh&oxpm\hmetH@emhtrri;cdeersoédmtprfses \wht dntitdodvenntsetesied Vigsth the group
nprises an anti-solvent selected fromthe group

OB Of e, k%@%éf?éewksttstﬁaéy rofigp.ofydenes, and dioxane.

t etrahydr of uran, xyl enes, and di oxane. 8. A

8P0| yetAhS&l&&h%nfd%%snn Bfo‘a%&lqg abébré’éh%@ Wﬂﬂﬁ@m\é&}lo'a drlBim 3.
thod of "claim3 A method for reducing t

polydlsperS|V|ty of a hi gh nol ecul ar wei ght
9po| yetmemqﬂmdjéorr @ﬁuﬁngdhpmosfdn@)ersmiiynvﬁg high molecular weight
sql.ution by reacting a hal ophthalim de

RS sE R GadBritht

forming a polyetherimide solution by reacting a halophthalimide produced by reacting
a diamino compound selected from the group consisting of m-phenylenediamine and
p-phenylenediamine with an anhydride selected from the group consisting of 3-
chlorophthalic anhydride, 4-chlorophthalic anhydride, dichloro phthalic anhydride,
phthalic anhydride and mixtures thereof, and then reacting the halophthalimide with
~bisphenol A disodium salt in the presence of a phase transfer catalyst selected from
the group consisting of hexaalkylguanidinium alkane salts or a o,0-

bis(pentaalkylguanidinium)alkane salts;

contacting the polyetherimide solution with an anti-solvent capable of dissolving low
molecular weight species but not the high molecular weight polyetherimide selected
from the group consisting of toluene, ketones, acetone, tetrahydrofuran, xylenes, and

dioxane;
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a di am no conpound sel ected fromthe group consisting
of m phenyl enedi am ne and p- phenyl enedi amine with an
wandugadeisae sel ected fromthe group consisting pET/BS2004/027425
chl oropht hal i ¢ anhydri de, 4-chlorophthalic anhydri de,
di chl oro phthalic anhydride, phthalic anhydride and
allbwindfhasd RB58086n o3gtdut @%tﬁ@@%&hgﬂua§$ﬁad a heavy phase; and
hal opht hal i m de wi th bi sphenol |sod|un1sal¥ in the
presence of a phase transfer catalyst selected from
redeaetiitoilip desredipol yefgristidhEomaheheayy@hpe ni um al kane
salts or a , - bis(pentaal kyl guani di ni um al kane sal ts;

. i . r i | uti i t.h :
R SR LSS Ay bt il Bfgine from about
Ivieoghbutspci es but not the high nol ecul ar wei ght

pol yet heri m de selected fromthe group consisting of

ol ueng, ketones, acetong, tetrahydrofuran, xylen A
1o i S ReNENE oA g pHADRe Bk ot s Y Gk ST claim O
obtain a |ight phase and a heavy phase; and recovering
the desired polyetherimde fromthe heavy phase,
wherein the resulting pol yetherim de possessed a

pol ydi spersivity ranging fromabout 1.5 to about 2.5.

10. A polyetherimde resin produced in accordance wth
the nethod of claim?9.
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