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di esters of napht hal enedi carboxylic acids are useful
for preparing a variety of polyneric materials such
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used, §G §35ple, B e TiptiiBehlrof Rskinel reBBRIRG Gape and electronic

com d?wﬂit@fAd@fhoué , bécduse. Qﬂnﬁmwmyretslstéﬁﬁ to Wakhdiffusion, and
P purified DM2w6 NDC.”” The purified DM 2, NDC‘rgust be

particulal o e slitfsion gb saen slioxide, exygan angawat@rmor films made
from Fﬁ}f 5:9%%%@& rfBPHaﬂu?éctgﬁﬂg 158 cbﬂté? 5 y%#hg&ﬁlly {56 alled "hot

I'S o eare

fill" foc&iSt:enﬂainereI PEN & al%oﬁ:sefapfmhﬁbpaﬁdg tigtbetrghgih fitwerd which can
6- NDAig W t h, net h The 6-NDA is conveniently
be US OHFQBH r@ﬁ"’?lﬁ‘@r Pﬂﬁi‘?%‘ﬁ’ %f a 2,6-dialkyl- or

151 ey~ & Py ar%afﬁgg'hgtt%ﬁﬁ/ FERCYORaBE R BB use, it is

oxygen and "cat al catal yst conprising coba

- necessmydarstant wnﬁnﬂuﬁieﬂrDM-We'ﬁhe pubifiedngM-2;6sNDC must be low

in colc3. bilSentally ee o7 cranfie dnd REFeskiE mipby fopThRdjow iy partculate

mattervari ous brom nat ed conpounds are produced., Although
In sonme instances it would be desirable to use 2, 6- NDA
BIM-206-NRE | \is f enosth e'epd&panpaepanedofb)PEthebeeategﬁcaﬁon tof 2,6-
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preparéd- 5y tHéokRlation of a 2,6-dialkyl- or 2-alkyl-6-acyl naphthalene compound

using molecular oxygen and catalyzed by a catalyst comprising cobalt, manganese
and bromine components. During this oxidation reaction, impurities such as 6-formyl-
2-naphthoic acid (FNA), trimeliitic acid (TMLA) and various brominated compounds

~are produced. Although in some instances it would be desirable to use 2,6-NDA

directly for the preparation of PEN because of its high melting point (>300 °C with
decomposition) and ‘extremely low solubility in ordinary solvents, 2,6-NDA is
extremely difficult to purify to acceptable levels by standard puﬂficaition techniques

such as distillation and recrystallization. These difficulties in purifying 2,6-NDA are
. e
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extrenely difficult to purify to acceptable |evels by
standard purification techniques such as distillation
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oxidatishdabirer liqabh ehehi thewxiddEon h’imm?(lngmrl ] %efﬁﬁfé‘téd from the solid
| iquar is separatedfromthe solid , Catal y
2,6-NRh ofslalysiswefals maiss preblenss doviher d@wmwa@wﬁaons used for

1 f jin y
pur P DL NOGS by S Biaf AT cstaion
bottomisu ggdn pluglirigh ef dhet distilbaticn memh Thgbesaslntla@salmsh‘a;s must be
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CHAGR: Wb BRI §4155 DYHATSC! et dffinted or
reducedute verp dowdevelsu Pariiculatet eontemination rin RN DMWIB,G6-NOC causes

et LY A RS 3 i
contafifAng! Fairthef PEN UaStdtle I%P Pﬁérﬂﬁa&%nﬁ \’ﬁ" high-strength

recordi ng tape. These particulate inpurit
film usgﬂ de prepanez foro@mple, tesosting tapes Ihmpau@ulm lmpurlties, which

range,if §igd; 4 3ol *F Bt bam &R RAyH < SEtieNE: Fiurpos. For

examglao rth§§ IECW:%T biiiafitrd cétaayﬁgpamre%t Ty MB§'dso be derived from

is dissolved in a solvent, “recfystallized,

fi |tefmsﬂepﬂﬂdat ding cmeralionse ovhetienl PM-26:NBCds hdissolvedoin 1§ solvent,

roryf L e s BIRABR P BSERY ton and e

fo remove excess solveni. Inevitably, a considerable amount of particulates
contaminate the DM-2,6-NDC product in these processes. Regardless of the source,
particulate contamination in the DM-2,6-NDC product is undesirable.

PEN or certain materials made from PEN can generate a relatively high rate of
“scrap” or off-specification material. This material can be judged to be scrap for

various reasons, including failure to meet color specifications, failure to meet

molecular weight or intrinsic viscosity specifications, improper crystallinity, high

2-



contam nate the DM 2, 6- NDC product in these processes.
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temparawrwm df@bomrsﬂpaFl(z@ )b ab&w?@at"sr(mf °@and ata pressure in the
tbha(l edi c |ic Cld r dlrectln
rangg 08& gu pﬁg abput: %( % ?rg§@ égﬁ&g lihgq rgacqoav\,zones arranged in
successiohcwihizy mm@dLgh@ aihaplhl?é!eneaildaﬁﬁiylfblaéc@d] gﬁjhﬂﬂ{)rhp Kalihg polyethylene
r o t hal enedi car
raprfiglde. e B Rigbf AgOB 1 PR ERR tapoRpcacitating a
leastaine aeadtlemaemeataud eememw a cpfrochhbhﬁvurﬁgp@ d@ky(egﬁe fdBinetl wy the reaction
ssure the r )

of thgp%%ha?%%gggrb%ggl% a@dﬁgﬂg bl %r j AR Sonydlond e ﬂ?pg{g}%ﬁate with the
low mté%asllarm@bale@cmfmu@m}vnstreammeaxﬁelszcme whi | e

2\@1 ﬂdum n .a . napht hal enedi carboxylic add, a nateri al
haPABSSIIEyRi 1R, P BFRSesthigh REapariag @ dialiviester (b a naphibelenedicarboxylic

acid. Whe @hicess @al ebmpRscadiredy 4 RUR pigaet | on zone, agitating
“at least one reaction zone, and renoving a product

reactigni ngnixtureal kgomprieingf oraed Iy t hmokeeatan onweightt haalcohol, a

nepffAlshBRIoERTINAR R A WRuRfede B e WinuiPhBhadloeifoil acid, and a

polyathiyiehic dphlhalaté fwmanﬁ@mtérmmdteéféﬁ@ﬁrétﬁﬂﬁ range of about 500

o= [ SClosed herein is a process for pr epari
F tQ; abqut) €90 oY @andy afapnhpressuredn cﬂnebmlyge oof about 5rie about 250

s BT 36 A8 SEBR polf PBAGE EFRE 1 prcoss,
a naphthaldrddiamtionglic axid, anayeﬁlyle%edhébl‘fﬂﬁbPa‘té%rﬂémﬁig material, and

napht hal enedi car boxyl i ¢ aci d,
a low molecular weight alcohol can be introduced to an upstream reaction zone. A

dialkylester product formed by the reaction of the naphthalenedicarboxylic acid and
‘polyethylens naphthalate containing material with the low molecular weight alcohol
from a downstream reaction zone can be removed.

In addition, the process can occur in a vertically arranged, compartmented
_reactor. The compartmented reactor has at least an upper and lower compariment
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alcohél(irh olirfds/ RIAPY e rdrh A8 AR CHIPRINe iR AK §is pl%@ﬁartﬁm of hddition of
ird aspect, there is provided a 8rocess
the aI?ﬂJ'@ tgrtheh§agtlcm Zéqngyn D BQYNEs psf hoyr is about 0.5:1 to about 0 99:1.

In a fourth aspect, there is provided a process for preparing a purified dialkylester of a
naphthalenedicarboxylic acid comprising: (a) crystallizing the dialkylester by cooling a reaction
-mixture comprising a low molecular weight alcohol, a naphthalenedicarboxylic acid, a
dialkylester of a naphthalenedicarboxylic acid, and a material having polyethylene naphthalate
and partitioning crystallized dialkylester from the reaction mixture mother liquor containing
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napht hal enedi car boxylic acid conprising contacting the

napht hal enedi carboxylic acid, and a material having

polyethylene napht hal ate, with a | ow nol ecul ar wei ght
solubﬁ cf IdUEr!] %)ruaé'ﬁoha%at%ystr SQ)Ctd ds%%f\ﬁn%n Qhe{ancqyét%]hz%dr 9%%@9{& in a
recrystadp:tahhalselngma@art@ougraiuoe iadhelrange of about 80°C to about 180°C, to form a
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distili |tﬁ§ %cﬁ‘fstéﬂﬁie@%alﬂl@s‘?é}oéuchsthgtr ﬁi%edﬂ&hllb@ diah@rlds&ﬁ‘%h%s less than

xture 1n bot %C gas phase, whe
about; SAROmRArtislen @"patﬁretf@ntabau b ehiorogs daied pebOERSh Aailied dietklester

and (€)3B&v@H t@'dﬁ!ﬁl&&&ﬁﬂ&lééﬁr renoved fromthe reaction
zone such that the ratio of the rate of renpval of the
alAtsoh oliistiosgaouhalsinpeis  ouprobessm tdre ﬂrﬂﬁﬁhgoﬂa Zﬂﬁfkyle@ter of a

reorbEn AR BARNE 00yl 7 Bital ! Ao rar BEesfieio g
reaction mana shultantously removad &ma the rédstioh ZeneP st ﬂﬁi the ratio
Ofﬂ“hggrocess for reparing a purified dialkylester of

giafIeEmnv@l oati glpohe! draundsper Bewfromethe reaction zone in the
crystallizing the dial kylester by cooling a reaction
m xture conprising a | ow nol ecul ar wei ght al cohol, a
napht hal enedi carboxylic acid, a dialkylester of-a
napht hal enedi car boxyl i c acid, and a material having
pol yet hyl ene napht hal ate and partitioning
crystallized dial kylester fromthe react.ion m xture
not her |iquor containing 3a solubilized residua
oxi dation catalyst (b) dissolving the crystallized
dial kylester in a recrystallization solvent at a
tenperature in the range of about 80C to about 190C,
to forma recrystallization mxture, (c)
recrystallizing dial kylester by cooling the
recrystallization mxture and partitioning
recrystallized dial kylester fromrecrystallization
not her |iquor, (d) vacuum distilling the
recrystallized dial kyl ester such that the distilled
di al kyl ester contains |ess than about 5000 particles
greater than about 1.5 mcrons in size per gram of
distilled dialkylester; and (e) recovering the
distilled dialkylester. Al so disclosed herein’is a
process for preparing a dial kylester of a
napht hal enedi car boxyl i ¢ acid where | ow nol ecul ar
wei ght al cohol can be added to the reaction zone and
simul taneously renoved fromthe reaction zone such
that the ratio of the rate of renoval of the al cohol
i n pounds per hour fromthe reaction zone in the 3b
WO 2005/ 115965 PCTI US2005/ 016208 gas pnase to the rate
or aaoition or the alcohol to the reaction zone in
pounds per hour can be about 0.5:1 to about 0.99:1.

3b



Further disclosed herein is a process for preparing a

r i al kyl ester of a naphthal enedi carboxylic
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PEN onhiibftadRetariais MR, b ipeeSomy efont St 1S shain fow af orudo DM-

2, e-mc 3hat WasAAdE Mo re8eREBF me Hw m&&uw 'V\Fel%ht alcohol with 2,6-
perations which purify the DM 2, DC. by
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et} BN 831 o B e SEBE T A0 e procssced

out efeitleduhit @ eoebhbsuéhce Wfeanfes Soldent processung and purging of
transesterification reactions. This is a benefi
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PEN gl RnOUEASOAER o SRLBL RIRSHOY o -2

NDQC rprodaceskthy the fmbir motmaerﬁmoos@mwlsgl mgﬁ%l ffoﬁm Due to the

2-, .1, 3- , 4 7-,
, Conétloas 70 ﬁ&@rﬁ@%ﬂ%rﬁdﬂ&r%@f igatiofc F%ECtﬁb\ABOeReWZOEtHIYSt or other

compfehs] 987 bt 3, AEBRINIC 16, S €. oot

reaclionsk n'ﬂ\ne i bedeﬁt‘ becausp i ho hewh ikredients are added for reaction,
dTéO (Stl eal car bo I i C aC| ds can be used. The process
the ‘5141" é'emﬂ” eularly suitable for

esterlfylng a naphthalenedlcarboxyllc acid prepared
by the liquid phase, heavy netal catal yzed oxidation

of a dialkyl- or aIB&Seri@fonlofdjwmudrmba conpound. Such

k%{gﬂ;ﬂhﬂl ké’(*'g%ﬂp%t g ene C Junds Bgaigfe@?sn in?!%ntlon are
sele&éﬂdmrﬁg g%iﬁg‘tl‘uﬂﬂe' 'i‘q US\%S 88@%" 8{)7%’ hfg.ndoi e 26. or 2,7-
naphititalenedicafi®odtie aicid, however, 2,6- and 2,7-naphthalenedicarboxylic acid
are preferred. Most preferred Is 2,6-naphthalenedicarboxylic acid. Any known method
for preparing these naphthalenedicarboxylic acids can be used. The process of this
invention is particularly suitable for esterifying a naphthalenedicarboxylic acid
prepared by the liquid phase, heavy metal catalyzed oxidation of a dialkyl- or alkyl-
acylnaphthalene compound. Such dialkyl or alkylacyinaphthalene compounds that
- can be oxidized by a liquid phase, heavy metal catalyzed oxidation reaction include

components having the following structure
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hydrocarbonyl group having I to about 6 carbon atons,
“?Yh) roup having 2 to about 6 carbon ato
%II g%oup 5 Specific exanples of such ngB%(?ﬁg 005/016208
conpounds |nglude 2,6 dlnethylnaphthalene
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&% and 4, 950, 825,
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at discloses a process for preparing
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to SRR oL gt Rt prapanigs dimefayigaphtpgiene. U.S. Pat.
No. éo@a?ﬁ' I&sba&nﬁtﬁﬁéé&ﬂ%te %?%é g pé‘agaéeﬂérebréganng 2:methyl-6-

met hyl napht hal e

acetydmawﬁbalﬂmﬁl m#i&dmﬂedne U.SetPatdsNo.od &Ycﬂ;&&@tlsmged e Hagen et al

has eav oxidation of an
disclbidhh g Tor DERAET Seistl BafRtgib oo ' oo
- agHde maght pRfeRed CARIARSS. f8ed Cr édtpgotind elf@abom@parmg the
to the corres ondlg? aromatic carbozﬁ Ic acid 25

ﬁéphﬂnﬂlenadi@mquu hecis t is Feib-dinasibyinapbiimleres . Oxidgtion of 26-

dimefiynabndfifent;riducen 26t filpubcRAbENTE dd ity s desoribed

“hereihabyye, M8t & Sitathis | monoaiat! Ysef Spi ﬂﬁm@e PENs eForthetrfiore, 2,6-

an atom c nunber of about t o about 82,

h
dimeth%ar}:g‘tb@len%ewpr SUPEFIRE dR dalor one¥amplent 2S-dietiady - or 2,6
diisofbFirdpAthdlehd Because it is lower in molecular weight and the yield of 2,6-

- naphthalenedicarboxylic acid per given weight of 2,6-dialkylnaphthalene compound is

greater for 2,6-dimethyinaphthalene than for 26-diethyl- or 2,6-
diisopropylnaphthalene. |
Methods for conducting the liquid phase. heavy metal catalyzed oxidation of
an alkyl- or acyl-substituted aromatic compounds - such as the naphthalene
compounds described hereinabove ~ to the corresponding aromatic carboxylic acid
are well known in the art. For example, U.S. Pat. Nos. 4,950,786; 4,933,491;

- 3,870,754 and 2,833,816 disclose such oxidation methods. In general, suitable heavy

metal oxidation catalysts include those metals having an atomic number of about 21

to about 82, inclusive. The preferred oxidation solvent is a low molecular weight
_ 5. _
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-5 WD 2005/ 115965 PCT/ US2005/ 016208 nonocar boxylic
acid having 2 to about 8 carbon atons, inclusive,

‘S ferably it is acetic acid or m xtures of acet
WOMHB 1AM S wat er. A pronoter such as a | ow nol e&ﬂTé'FSZOOS’OMZOS

monqca”?wllg%cﬁaeh%@%%t%|qp@h§i,loigmaﬁ§qﬁ%b;%”t gltlcg%W? preferably it is

acefié aGkosr ﬁﬁﬂﬂhscama@ét&%éi& mateﬁr Nﬁrﬁmdlépgﬁét? Bs a low molecular
ompounds 5 " known in the art such as hydrogen

wengrttrlmwme hantsige2 tio abobt Smaabcn ﬁ@namrm tow nmlamjar weeight aldehyde

nving o B 5arbo 68 584 BRI pROPE dpmpouncs

' knowﬁtihttﬁ@ laft $Withas! h&&fogéh' istorhiag, Mokédilar Bromine, sodium bromide and

kyl acyl napt hal éne npounds and particularly
the lllge canialen hwus@plhﬂ]awm@ ofrgoleslar iyeen ds abﬁw@ﬂwmd typically air
1sus%o acids is disclosed in U S Pat. No. 4,933,491 to
bertins et al. Suitable solvents for such liquid
pRagrrticulddy | SUitabld ahkthivdo ffod i lidizingodialkyl or alkylacylnapthalene

' al kyl acyl napt haI ene co ounds i ncl ude | ow rm
compgengrc e ipaktjeulariy 3. eimgthyinaphibaleses tecnap fi\@ienedlcarboxyhc

acuds% ag%ééd freu, Soﬁ’ai"j{i(i’c&”g@%%i fo %‘t‘ﬁd&ﬁﬁg‘% a{l‘ssé‘ﬁéﬁlé Golvents for

propironi ¢ aci n butyrl C acl I SO

“such ellquw phaseabmdatlonmedctmm iofediaikyh cat alkylacyldapﬂmbem compounds

inctud I bl eionf BRI GiES auchRciTrols 3B gy aliphatic C;

~Cs rﬁ(?ﬁ&?e[r Jﬁ)?hc' adi§ sG€h a‘é’%cﬁ% R4 C[ﬁ'BBldfﬁé 86id, ﬁtlﬁ.ltﬁl%lééﬁ isobutyric

ar oxygen enployed i1 [1qui d phase

. "acld, mevakericoacidf tnnmthylacm agid, acagrlom:ﬁctchpahdtlwaf@r Preferably the
o3PS R Bty SR SR RIS I bRl 1 0 20

welgﬁt%rcﬁﬁilﬁfe?eﬂ"lé QAR ¢f mBRIcaft c@éygémégﬁgloyaﬁ il B@ch liquid phase
cat al st enp ed in such oxidation of t di al kyl or
A

oxidatipryofadhye ar eligylacyingiibalenc 6&919%@%‘3@? dfﬂm dn molecular

oA 7y Bk bl it o 1

prefeffal Foysde oPAvIéAlar &R, nmanganese, and broni ne
cont aj ni ng conponents. The ratio of cobalt (c:illlﬁﬁul at ed
afalipfagy

ad hectatalyat empleras insuch exidation of the dinlied gaphthalene

commEFik Simi el SRR RN SR SRS 1o B0 B o cobl
and lﬁahg_hneeénobdntélﬁmmmpym a?mablm@epeatawammquses cobalt,

maﬂg%lﬁg!g,a 1’;)5 g%@é@éﬁh@ 'g”lg%ﬁﬁé%]ﬁ Tﬁﬁ\'}%{’ ig 0 coggﬁ (calculated as

e!emc%igrﬁ ES@@i (Clglf: %a{@gﬁggeéﬁpgﬁeﬁﬁﬁgfﬁf g'fel Eﬁtaﬁf%ialtd Sldialkyl or

alkylacylvaipthalone avempourid irhthechquid yphasenoxidation cgurdthmmnge of about

0.1 ? s g tt)h? 100 milligram atoms (mga) per gram mole of dialkyl or
. alkylacylnaphthalene compound. The ratio of manganese (calculated as elemental

manganese) in the manganese component of the catalyst to cobalt (calculated as
elemental cobalt) in the cobalt component of the catalyst in the liquid phase oxidation
is in the range of from about 0.1 to about 10 mga per mga of cobalt. The ratio of

bromine (calculated as elemental bromine) in the bromine componen{ of the catalyst
to total cobalt and manganese (calculated as elemental cobalt and elemental

manganese) in the cobalt and manganese components of the catalyst in the liquid -

6
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30 is in the range of fromabout 0.1 to about 10 nga
per nga of cobalt. The ratio of brom ne (calcul ated

as elenmental bronmine) in the brom ne conponent of th
WQG?P%’%?“ to total cobalt and manganese (cal PG ESROg5016208

oS e 13k, 4 SRR o AR08 40,0 por e of ot

cobalt @nﬂdﬂ&ﬂ@n@GZOOS/ 115965 PCT/ US2005/ 016205 pnase
i 4 PR ok o
kno®h ibhie di’%ﬁ\ﬁmécg YorfRs 4357 6vite 8 tf@rrif'ié‘ Bf %?ﬁl&%hﬂ&gnese and

In any Its nown 1 onrre or conoi ne or s
brorpmm_ndbe solveinlt én the neadi6r. Fabaxamplengher sike selvént is an acetic acid

Pl Spilk HnG5aRss carbendte, dontale detralusiale. andior bromide
can 30!/ ePiplBPEH 2TRE €092 . [gogbaqq.;, :1 @CEF&{} gi &él?}’gi)?td&'and manganese

and/ or brom de can be enp
mllllgll'am Jatonbratia i ptrovrdedaby @Baitablanbromngasmyee such as elemental

ororfi (5 b I6He DAL E S Ur BeT S 3% B 8D 8r orgaric

brorhidesi witich &re kndvlﬁi {o Wab¥ide "oRbmiddHorl¥ at ﬁiéoberéifng temperature of
organi ¢ ; 1o brom des which are known to provid

the py Qﬁ'ﬂﬁﬁﬁn onﬁe gt t herospRbengengs: enpenzadbiamide, t t&irabromoethane

B T g Y T —

usedr tomdetenminev atiséagtiohr ofri the @l&inemal wamiﬁed@ol fotal cobalt and
used to ﬁieterm ne sa,tl&factlon of the el enen

mangapgse guiligram atom e of Gal Ortadgeldbel b brqmmqlpatr@hased from
the c?@a'nﬁ: B\?nﬁﬂées %; gg% ?é(?dba?igﬁn %Jerggtfg t AERiBAs c ?H Bt Yetermined

e Ooxl da

. by dxpewat |a|yalytmaﬂ| rheans, c afettabroamdithanal etfor mexampi@,y at operating

temisiafef A3 Cun G, basdoamioind b Vield etk pLgitettive gram

atonliga@flbmﬁg gyérﬁllﬁoﬁabout 3 effective gram atoms of
rom ne pe|p gram nole. In operation, the m ninmm

s{lpeéafmn withie hmiihinwRi @ae&smmmhwblchl ¢he 20xidation reactor is

malrggigg gfﬁp t';?re%gﬁ%a 8‘{{@@ :[nﬁgl hig:Mg: | m%%g aﬁ hqu:d phase of the
dialkgt 'ot! alRylabARRPE ARGk COITAPOITD WY 3t 16886170 WaiBhOMercent of the

percent of the solvent. The dial kyl or

'SOIV%fIltk)T h@c?ﬂalkarbpﬁaallﬁyiacﬂnapthﬂ@emm@mdmndmmemtmm in’ the liquid

pha%%@&é%sf%o?%%@@é s ggﬁg\lléggf&rﬁ Siié 851“@90?8%{3 { ds' & Whpor-gas

mlxtuu@n dondensed zthd thsh retutictE® the dXidatin eeddien WRea!tAE solvent is
n the solvent is 25 an acetic acid-water mxture

an 94%% ie aBtid-walar tmixirga fyiable feaption gAUgRCP®SSYERS #h the oxidation
reactor are in the range of from about 0 atmospheres to about 35 atmospheres, and

typically are in the range of from about 10 atmospheres fo about 30 atmospheres.

_. The temperature range within the oxidation reactor is generally from about 250 °F.,

pi'eferably from about 350 °F to about 450 °F, more preferably to about 420 °F. The
solvent residence time in the oxidation reactor is generally from about 20 to about
150 minutes and preferably from about 30 to about 120 minutes.

The oxidation can be performed either in a batch, continuous, or
semicontinuous mode. In the batch mode, the dialkyl or alkylacylnapthalene

7-
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20

25

reactor are in the' range of from about O atnospheres
to about 35 atnospheres, and typically are in the

from about 10 at nospheres to about 3
wé??r@glﬁggés?es. The tenperature range within thg’("T"USZ(ms"{’16208

oxjdation rea is.generally from . .
comlrel aeiYerttr A e St A80 6Pl ol JiaE tidiuced batchwise
into Plesieafdt] ¥ntahaleHipatd@r&andThRsslrs of Haheddtor damtents are then

time in the oxidation reactor is generally from about

raiseddot headesired I@lnforthescommancemenimfythe: @ddalinreagion. Air is

o e BRGSO el 5B cvcaton

“reactior] &or lexahijsle pafteh alisfethet dii@lkgilS arkalkylasylnapthalene compound has

al kyl acyl napt hal ene -7 WO 2005/ 115965
beenreompletely dntradisesi inte;ihe erctos shedampseseture of tha Feacier contents
. o) 1.0d.Li [ d b i '
o o PORETHS, AN, W, BLERCF T N oF apblymaptnalone
compamd;, adr, solveat)temdeastalystare cantirmbusly infreddesd irtd the reactor, and

 progiet sealt BRERS BaRTAEIRAISATPRAGCARS ABAEIAYS! Somponents

dissogixégeng\ g@g@p@ﬁfg\fm@@mﬁﬁgm& yféag;;o‘f. 198 s8Micdinuous mode,

the saivient ang|cadalysareriaitiabyfrdcoditcedsintd tenreasty astckthen the dialkyl or
a3 S, hobl SR 4 e G BBDGH b, S e roactor
For tﬁ@"ehsﬁleté%ﬁnﬁie?éiéb’bp@r’atiégtﬁ’|i§‘§)}‘éfé?dil§lé abaie a‘@minuods oxidation

al'r, solvent, and cat al are continuously introduced

process; dntsuehr agoooess sising 4.6-gimeihyinaphinalena gsphesiaed, the weight

rato B Wb BOE R BBR Sudy36. £ 2R teraby sbour
2:1 t6 edoUPH 2:1,thehAga ¢alic of mangiresetdecobaltie abouy 8t taabout 0.3:1,
catalyst are initially introduced into the reactor_and

© the mgaerationef brogningto dhe t%takgﬂ eehaltand manganess ipabaut @l to about

o817 chyPl §981 OE BRI BATERC! BuiuldiSy SEEifhertal Bobat and
elemeaial aanydnesecissaidensibabout 0d0oweight pencentdiasadpom dies sveight of

* the sOkenl id e OraleR baRIAN Eraesigt s apod 370 B Hbout 420 °F.

Acetigbagcﬂ@“iﬁb%’fntsgg Eﬁfgﬁﬁlé %u&&t%?fﬁfcﬁbbaéfwtoogg?go% oxidation of

a ratio of mnganese to co

2,6-dimethylraphthaleabout 0.3:1, the -nga ratio of bronmine to

| B5i3eionPl i3 R et ol shobie s picaty
cooleePid i:'ré‘ﬁ'l%@e e LrfsBNalion Yrahk AdshthelcERMaMboxylic acid from the
manganese 1s at Teast about 0.40 wei ght percent” based
reaction miduvesi arid thef naphthatenesiicarhoxylisnacid lie paritieaetdhe. separated)
from §58pKdaBloh TEREESH Bt o 3 ssREBIE s ed Wbt a soa rom

" a liquld PHiseS JoF BRAMPIL Uy B&hififigAidn? filtration and the like. The separated

30

naphthalenedicarboxylic acid can be washed with one or more solvents either at
ambient or, preferably, an elevated temperature. Most suitably the wash solvent is

~ water, acetic acid or other low. molecular weight aliphatic carboxylic acid or mixtures

of water and a low molecular weight carboxylic acid. The crude
naphthalenedicarboxylic acid can be dried before esterification.
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2, 6-di met hyl napht hal ene. Subsequent to the oxidation
reaction, the oxidation reaction mxture is typically

cooled to pronmote the crystallization of the
WﬁéB‘fﬁ‘Hﬁq &nedi car boxyl i c aC| d from the 25 readGIEF2005/016208

paéhfg'{ i megg f’ltnhazmrﬁé%ﬁ%? 25 %:ngﬁyl%i.l)g%ﬁgrsh the next step
compﬁééé e@t@nwg gt H léWancSl'ébh@b'v@elQﬁ@éléoﬁ@Irto%%éﬁéé iterified 2,6-

solid from a |iquid phase, for™exanpl

naplﬁbabﬂﬁd@@&b@)@dﬂtef i In addition, RFN coataining. matm-%lasl@ gaeadded to the

tood 88 (B ESRTHGERP AP *CAF, 88 Jfortf LRt nfalfing” matertar

describesa PN t REPOpalMic oVOPEN Uﬂhﬁ bl"n}étéri#fs \A@:s hother VPEN-contalmng
is 30 water, acetic acid or other |ow nolecular weig

subsiangasathat ake wmsldedi to dbe dfeed fa xther esterifieation éeaetﬁa aThe PEN

coneh A HEREHA Kt o 32 4, Al PGB 2640 n e

feedesmihoﬁgn asone .implrilés 200R/ dsl BPGmirtiiad ﬁﬂwﬁﬁﬁsﬂ%dicarboxyhc

ht hal enedi car boxylic ac

acid éﬁ@%ﬁéQ grqrﬂ@amﬁﬁor@pegn%r@f@rgag-%g@mﬂm #gd i(ENfy)¢ G-methyl-2-
nap@h%’ﬁ"‘h&ﬂ' ‘iﬁgﬁ:egiﬁg‘éﬁ% ';@'MP hehd }drg) JS?W grRSﬁQ%ﬁl\feéé Gitalysts are

apht oxylate.

 partly aramvedmymrg tha picgess e)faddatlngdz 6HNDAS feemh the oXidation reaction

mix i3 fhatteiabilersia or puiles FaiBaau RisiENpa arg consequently

' cam@@@véf taHEPESehfb i replchSh, Adinafstif finidved HBdAG PEifification of

that are added to the feed to the esterification
DM-2,6snaphthalghedieatoxytate.ai ni ng material conprises up to

Nbﬂﬁ% géq%hmgﬁ@qtt @Ee | Cs?ﬁ@ gl? g{]tg %esgéﬁ !ﬁalg Bﬁr}'g?:gési ogihls thvention are

Iow—rﬂ@l@&hh#' WoRMht CAEHINNY | having.Cl doaBBoaE e cafiaMaignsd for example
ounds, 6-fornyl -2-naphthoic acid (FNA), rreth

- methﬁo apihanel,cnpgppanal; isaaropanel, at-bute(rrnuuspbumlc@baentanol n-

nexefi; oS RRNEES Mt BBl e 162654 dnd FREIGRr blelar weight of

the rmﬂfir@ emté:t,urme Undestibt absed | efoel stinf lemeﬁﬁdatm of the
inwith the 2,6-NDA,  are consequently carrie
nap gnedicarhoxylig écf(* iz methanek the @mowﬁdomthﬁeol or other low-

molefiED (igft AREpEtEL < [Pt 1ih. tho, paphibelgnedicgrboryl acid s en
amountesuffieient to wohbert @trm]mn‘ poﬂiunoof me)naphtmiertddlmrboxyhc acid fo

the NGRS i, R PR V) ok At B SDRRSA B byt it

addeattBé%ﬁe 'reaxFloPrsom%i not?&ﬂpf W@%bur ‘iobl“trﬁ&‘ég)refﬁ(rablng 1 to about

I sobuf anol’, n- pent hexanol , and
6:1. Ariafger mﬁlqr exicesst of alosholaretativieetd thwefresndarbokylic asidgiroups can

provi&fa for @ more complete conversion of the naphthalenedicarboxylic acid to

~ diester; however, the larger amount of alcohol requires the use of a large reaction

mixture volume, which requires a larger reactor or slower throughput. Additionally, the

excess methanol must be separated and recycled. It is, therefore, more

advéntageous to use lower weight ratios of alcohol to naphthalenedicarboxylic acid,
such as about 1:1 to about 10:1, more preferably, 2:1 to about 6:1. -

The alcohol, naphthalenedicarboxylic acid, and the PEN containing material
are added fo the esterification reactor to a reaction zone or reaction zones upstream

-9-
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the resulting ester, the al cohol used for the
esterification of the 20 napht hal enedi car boxylic acid

' anol . The anmount of nethanol or other | ow
w@?@@&%&? wei ght al cohol that is reacted with FGi&I52005/016208

from %Bh é}a&lgﬁﬁ gérﬁgjw@féﬁ-é oh% %ﬁé(ﬂ.’dt W@Hurea%H{anﬁﬁ thé' §Bter of the

naphﬂMétﬂb@Myﬁmlabm(id rémaeed ftdm ﬂﬁb&sﬁ@hﬂﬁngé@rreachon zZones.
e, the weight ratio of alcoh

The ﬂaeh@lhm%ﬂ@ehmmpa@omcaac@d@@a th@ PEN ¢entaining material are
prefef%ﬁlg%d%dggg %t T?xtire% g—rk%\@&rgorr glfe ﬁagﬂﬁ{a‘?er?é(ﬁ{:%ﬁw% aéid the low-

bout ess 0

-molecibaweightt alcbhel, ford¢he @Elﬂmoﬂtamzrm:mét@ﬁalm benadded separately.

rovide for a nobre conplete conversi o

Alternatiyiein Qndby partelrthe gleehol gangbe gdd &ﬁéwﬂ@?he ﬁammenqqn%arboxyhc
acid 534 98 r&TRiterYr tﬁégaf? lhﬁéuf&}atr%lw% :ﬁtﬂ@b&?cess of this

reaction mxture v equires a _
inventionc bay mntableamthbdrfnngﬂdﬂﬂg thel dilctormt sﬂﬂdynapmalenedlcarboxyhc

acid B TR, Goriakiag Sosteriah e cononsAl 1 % aeuaicglioh bdure s

érﬁélbtbij (P-fov?é\ﬁ‘é?hﬁhs hibsh g%i’d’élé'i@%@athb‘ﬁ@ﬂhﬂfaléﬁéﬂicarboxyllc acid
such as about 1.1 to about 10:1, more preferab

and l?la\lamﬁmmsrglmamaalatodba@eactmpmmreeaa@w withthe alcohol, which

stumya berRiinbBR bt BRickvEe "o RLUR redipriGire. By using the

alcohblfﬁ:ﬁ slupy thenssliduigstithalenedtatéondfie cid aRd PEN contammg material,
CT/ @52005/ 016208 trom the reacti on zone_wher

itis pgss@!ﬁto add the aapbthalensdigatbexylin @@ld@ndaPEN@ontammg material to
the "RRMBA' SHRLhiA" PRfHoLE aﬁéﬂg'ss rb Gyt g B{ge%f@rt h% slurry  the

Series arranged reactron zon al co

naphﬂrmlﬂndiﬂtl:abeﬂylmdﬁdxvhisqs amedof thecadvaatdgds cbmeapresegt invention.

material are preferaply. a S . a mxture.
~ Inthe a'éorr@',s mmwavl&rﬁﬂg ;ak;q%i@(@ th@ﬁ@ﬂ@@@'@ﬂ@@%@%xxhc acid are

acded gl rdly. iy ot SOREALP. O REDSHGG Rt aci
had talbneo&inmedamﬂba mthiaﬂélw\latge ahmmrﬂpﬁtjimltem Einsequenty, izclarge part

of thel G hester Prodiiot wand pged 16 hediotyren 6 1€ rapt.apd gf the process
to prédides thd %ﬁ}( Niledffin fr AR IfRSH %Bﬂﬂfé?&?édléékﬁoxyhc acid. Such

napht hal enedl carboxylic acid and N contal nin
recycling dsian inefficient mperation. tro contrasttivr the crmtammvemthn ewith the

cocurtgny eGR4 TOE 1k Elonlitz0E e RentindRAEARARRYIC it and PEN

conta a':ﬂhf&iaﬂ“ﬂféré' 5o éﬁlﬁlgheaébh%rswttﬂ etigs iestey of the
with the al cohol which slurry can é1l|,o nped into or
OrBgo

naphtbalenesicarbaxylisacid in ithe injtiak ﬂmtreﬁmtraa e ita previde a liquid

mecifty; o8, shBenphtanti, g adilf o e BRIGHCOIRBETY bt  gloohol to

naphthaibrictifcarbaijlica lae P dh cweb@mﬂy ds @Jltébﬂmhﬂ?ﬂbl 1:4 to about 10:1,

containing nmaterial to

-preferably about 1.5:1 to about 6:1.

The mixture of alcohol and naphthalenedicarboxylic acid and PEN containing
material is first pre-heated before the mixture is added fo the series amranged
esterification reaction zones. A stirred fank reactor, a tubular heat exchanger, or a

-combination thereof cén function as a preheater. The preheater heats the mixture of

alcohol and naphthalenedicarboxylic acid and PEN containing material to a

-10-
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15 the reaction m xture w thout using recycled diester
to sIurry t he napht hal enedi carboxylic acid. This |s

of the, advantages of the present inventiqn.
W‘PH@S‘BW’S? art processes where the. al cohol HCW@ZO“S/‘}MOS

fernpy haI en%a@ﬁ? {g&x aC| ¢ ar t'EUrrémFP‘%fat‘{rﬁe For example,
tempetatif aéll A f&i%egw'érfo@%qb ol beolie 7oLt &€ Yitdble. When

a re atlv anount . of di ester. Consequent|
methanajds psed, Ilme démplesatora of the epzrehea@rosl lprefe:sahiyobeiewdhe critical

tem%rg&rgeo ﬁ@tﬁ@rﬂﬁ)loy&lﬂggftﬁ% htgfuafrtpga ﬂ% Ces%tenlfcatlon reaction
mlxtﬂﬁobéﬁ%@%@'eaaﬂﬁﬁﬁ%ﬁ 'the ﬁ:ﬁbﬁea@r‘chltehﬁ%wély, rtihl %Ja@ﬂ“ of the total

i nefficient operati ont r ast I N hé i ns
alcoheheharged twtlnea rmm&ureas)addeé rthroalghu thedvrebeatem.ealad &Imama:nder is

adadil fo 8. ASRAEAG bt Biukg et #SehiEr shrqugn, gseparate

preh@ait er of the 25 napht hal enedi carboxylic acid in the
initial upstreamreaction zone to provide a |iquid

rethemapbthalaeedisadiaylic acidandBEN epntaiiag wpatgral can also be

i 8 oA Bpp B RERS 5 SR b 8t Bong v o

-monpalk?lﬁrlebtef a@TOUE %népﬁihgteneuik?atbcfﬁ_tyﬁc Tdiﬁadm gt ggml!qlester of a
cono t eneal car XYylL]l C acl an
'"apl%ﬂﬁﬁﬁﬂicﬁa? i ar ?s@ﬁ“gtﬁ/ﬁ tighe Q%em%’d"bé‘f‘g digligdester of

naplﬁhéleé Cgt%l nSda&IH UPGusdl [he ife@ﬂgﬂl e - ono- or dialkyl

esteri reacti on zohes. irre tan

"napTﬁhalehedmrbmqmc eacidh a&ajelr (oromneture: dheiaof) to nnaphth&euﬁedlcarboxyhc

‘acid § Ryl ot TR oSalopl e A SO BFBlGD ALOWLGH 1 to about

0.5: 'finfthEHagH;Hé!éﬁbd]Gat%kﬂid Heid Carid  PEN \¥anidifivg 1¥ﬁ%ﬁal can be
PCT/ US20 016208 tenperature typically bel ow t

‘premixectwithi thetrmonot angler dialkdestsoof napl ned.icafb@xsdlpmcu@ before it

is addil Q"R of fafieatr. ATpdyeRt tho ipsabarBlfuicarbonyic acid

and 'F*E\l I@:bﬁthﬁﬁingr midtedileda1 Bb'a(ddw Vilid eeastol ik Preheater separately
nperature of nmethanol. Al of the alcohol charged to

fromtthe addition; of thetmenor andler diallkyl ester of naphinalrnesdierrhoxylic acid.

t QS Afotes, ALEARA et felIA ¥ rahge U Ao EbOLF Gobout 700
°F, préferatsly aboisg 1540081 t6 hbouedBO NEEprovide fotdegid :eatdmen rates without

ster| ficatiaon reactl on m xture either directl
signifigant darompesition of the stating é\aphﬁhaéenedlcarboxyhc acld or dialkylester

prodJF X 3p58 U FERTEH CRiafnarhEEARKAEN Rigton s rapd anc
long reactionoresiderioer mes are ol sequired) &goheieastion zoabcmgy be operated
at lthé’zvI sgpne?’or at different temperatures.

The pressure used for the esterification reaction is suitably in the range of
about 5 to about 250, and preferably about 20 to about 150 atmospheres absolute.
When practicing the process of this invention, it is preferable to use reaction
conditions such as temperature and pressure, so that the reactor is not completely
liquid-filled, i.e., where there is at least some alcohol present is in the gaseous phase
in the reactor rather than having all of the alcohol be present in the liquid phase.
When practicing this preferred mode, one reaction zone, rather a series of zones,
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nonoal kyl ester of a naphthal enedi carboxylic acid, a
di al kyl ester of a -naphthal enedi carboxylic acid, or a

dson of nono- and di al kyl est er of '
Wéggﬁﬁg# dnedi carboxylic acid. 1f used, the wei'fHyUs?005/016208

~ can bét L'néécPflt H‘?re‘i&%le q{o@éﬁé Xb ftss%aéwegi‘i 45 ISR 2 S in series,

ester or mxture
Thus;apfﬁlbabrefmnbd:aemwnacagbﬂ zcmnsj ore emntmélrﬁaetimutone preferably

01:1 to lllqlﬁ and m)re fer bly about
contgind; 3 oasBCtiooriat: SRR ey B JBreUgTh 03 TRacken ZoRRd preferably
throudiN 15€ NigRid) cBPTREART o thefdion’ engﬂl ’ é’}"@% dlﬁ?nponent being

nono- and/or di al kyl ester of napht
maindy ithe Habduet dlalkylastad@émamthalenedmarMXWc m@@aﬂgthh varying

amoflke B ol KB W BRSSP

contﬁhﬁ’(giﬁiﬁénﬁ eﬂﬁféﬁ Gbérafiﬁ f WitRIn{ S6hdifshd WhBrdh M}ﬁoﬂ‘?ﬂ%e alcohol

and/or dial k ester of napht hal enedi car boxyl'l ¢ ac

~is ingthes gaseeus iphasee g ihavet detarmined dbat a muchr amgﬂeoftotal reactor

o BB%E oA 90 afBigh AR, Dk %850 wher

part of tHl‘@ ldlcoiml gnirf tenghs gstemy) dhbtidayRont dlbhdItelr hﬁﬁ/e through the
napht hal enedi car boxylic acid or dial kyl ester product

serieg; ATARGRY FiPRfiaNeZeRes Yark fapidiy. ard the Headtor sidlummet¢am be used

r S
mord SRR, The' 8L 1, Wil A1AUER TR 8360 AR e usoc
Additionallye thargaseousa&lc@tﬁlf q:refﬁrablynnmtm:tm,emovﬁg? through the smgle
r the esterification_ reaction is

ssure usefd
reactity) gdiie or prEIEFRbIY i SeliPs PRI aA5an Ganessiemares a portion of
the %@ére 'faRhda a@@ﬁﬁq 2fpel %ﬁ@ﬁﬁﬁatlf%ﬁt ﬁé@ﬁ'ﬁ&%lmlf& ®a greater

Whaen practicing the process Lon, It
COﬂV@i’Smlboﬁtheedladdlteéhe desireddialBylesteti t i ons such as

b8 T s SR, 68 A oo

condiietedt Slﬁsmﬁaﬁbfiﬁéj@i' pBHRS LB tHeSalcBhbNSddRp -r'é%ﬁs% g&iﬁturé is in

the reactor rather than having all of the al coho
the gaseaus state, thaee isi eply @ yervdew founatiom of dialkylethet.Apparently, most

o I 5 oL 85 o o BOLA vz by

the ackiid estérificatiph efeattibh amixianes By suﬁﬁbl?sédjaét:dg? @éécﬁdw conditions,
reacti 0[] zones in series. Thus pre erred
such g5 reactian: targeerajgeand dieactien iyesswieadt Isohighlih @dvantageous to

operdl SRAME g0 18 D SEUR RN Shodf BORTERL U, of e

alcohbl qha[gerdolﬂptbmmacﬂén trhﬁctureastmdhe ngaplod log gdsebus lstaﬂeok'ather than

di al kyl est er of

ent  _bein inly the product
bemgni@ﬁﬁ:dnem %%?B@@lqncy@@p@r& Bhtdp.whby h suiially ngdjusting  reaction
condlﬁﬁﬁﬁ %hal enegﬁgrae%gﬂg f@sélﬁg!e{igc&gsﬁlén?q] n the,psterification reaction, the

ratio of the rate of gaseous alcohol, preferably methanol, passing through the
- -esterification reaction zones from the upstream to the downstream reaction zone,

and preferably through the liquid phase of the esterification reaction mixture, in

pounds per hour, to the rate of addition of alcohol to the reaction mixture in pounds
per hour, is about 0.5:1 to about 0.99:1, preferably about 0.8:1 to about 0.98:1.

Stated differently, preferably about 50 to about 99%, more preferably about 80 to
about 98% of the total alcohol! exiting a reactor zone in the esterification reactor, is in
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contai ning material. Wen operating within conditions
where a portion of the alcohol 1is in the gaseous

W‘?E@?ﬁ{;ﬁw have determ ned that a rmuch small eg’cll‘%ts%osmmzos

vol une can be used to conplete the

the oBSpFlc bl SOt FopEen Y01 Elq BPFlHoR Wreili 8 rifige of about 5

atmosplesres| atmlutetioealidit REThafrhespiizes ebsaluté,nalefg bt tdraperatures
zones very rapidly, and the reactor vol ume can be used

in thengngefrabous BOOYE 1 aBOMEZOIF . bei ng that a much smal | er

B Sftetfiafe SRR, aitdng Bold BRiteeY of A BRRARLR can bo

condactedivith ceaithbaton® oe nre Btaidard Beyerflvatisardatalysts. However itis
arranged reaction zones, renoves a portion of '15

prefeahle nof & Hee alestggfieationcatalyst.iQae phihe éamtaaeﬁ.qﬁ e process
of thl@kﬂ&‘?ﬁgﬁ% tlﬂigr}fﬁ? o cor@gj% éé&%nﬁ&aﬁ&?‘ﬁréacﬁ h itk k}% addition

desire er nore ave eterm
of an-astertfication daltﬁys!s fThus{ it ispreferableatct comduics theestavificatibn reaction

in th3SURTtBATEl 2ty JPES (RIERTRBIY, EaRts thssnce g o Esterification
catah?ﬁ' Bhdul cfrdher]m dg‘“h'fogé '?thh&ﬁr@fesfﬁlﬁichﬁbﬁtéﬁétysts be included, it is

par ent the dial kyl ether formtion
prefemhla teuse molybqemmrihmder zinct ina oxjsles ai thapateaster os@n organo

. b t acidic esterification reaction m xture. By
t'f' GOE{unéﬁey adj usting reaction conditions, such as
T Emétregﬁeheénmﬁ@wtﬁe Agdid patibh T the eswhifitation résction mlxture in
hi ghl y advant ageous to erate such that about 50 t

the ‘paocass obdhispinvestion iy semiagty 8boub Ozb hwurs do, ahgutt 1 hours and

fon mxture is in the
pfefe@gﬁzaeé‘r’tc‘gg 'giﬂ?tt(gtagpgt?i't%& " than 25 being liquid in
t e ties procdsgscet i inventiba) twd h’fetacttdwmmst ibbyries can be used to
adj usting.reaction _conditions and after correct

. performgtha esspicationswRstion; RraiAmakle: AMQutiZ ia ABAUL 3Qch§t1 preferably

aboufngfhoa%gbpf’-g ljegﬁtl{)tﬁtz%ngé :?l%sﬁg lﬁ'é"@é THY fd&dtRIN Yones are

SsSi ng rou ester atlon reacti on
equippedesuchr thiat tthe eabeﬂﬁca&an treat:iltm duiviuse caprflove between zones from

the IriialdeaPhoRne 118 TeTmiaRcHOn Jordo AlJBAdGORe of the reaction
zoned R;“é ltét@dttB foRide fr 1Re él%b@ﬂsi% o ﬁ%%hd%&)fbg@nt in the reaction

reac 1 on nl ure I n poundas per hour 1S a
zone.t Brederably, Gillosf. the neactian 2bhgs abe apitateg: with a suitable sttn'er or other

meanab@'ta@@yﬁtgn%ﬁ&uﬁ %g&%ﬁ}\l}g@ﬁﬁf@ﬂgf@ t gpldgggé%? within the
reactibA%one! ¢in alsetstie 36 gg;itﬁtb the' &ﬂﬁéﬁfs ol Feddlioh¥ne. The reaction

esterification rea isin -12 WO 2005/ 115965
zonesame itallly/tank 708ctord eprgmblwtwm tranksreacm,eplug flow reactors,

or 2 GBBFALBR S e e PR 5O s s IR i betow, 2
particBlk¥R préferdoonfiblratiba MRer ﬂié_”s%‘hes arranged reaction zones is a
vertically arranged compartmented reactor having two or more compartments
segregated by a divider plate or other separating means that allows for the passage
of the esteriﬁcatioh reaction mixture from a lower compartment to an upper
compartment. As described below, one such compartmented reactor having a
plurality of compartments can be used. Altematively, two or more of such
compartmentéd reactors can be used in series to achieve_' series arranged reaction
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: reactron mrxture to

in the range of about 500F to about 700F. The
esterification reaction according to the process of

| S I ti b 5 ducted with
BT 0 S B ST 8 L0 2 1
kt f
zon kPP O s ot R K6t dle g the spootic

apparatus ursederﬁam anreéactivhezaie,| tﬁey reactomdmst bdaeab!e to wrthstand the

temPECGfay A0 (RSHSRIER) YS6d IS proGesSp et ke nientpn. Also, the

consfabiE bf e RSA@6is bﬁéﬁldoper;% I8t if 'Uvrﬁ REithstand the, effects of

substantial and, nore preferably, conplete absence
expoaweemﬂfle conrosive resterificationyreactich suixtiren Scmsequently, the parts of

andard esterificatjo t al S |nclud it, ]S
the ReaROF eSS piassd Thy S st ficaiion” enCioy phixkife can be
manfstited of h'iétéﬁétseslﬁﬂf 85.319 s@ml@&sg%féél dr'af‘ nidk@PBHQé’d alloy, such
The residence time for the liquid portion of

as Hasfelioy . ddwe reactionsones cancbave egual Ohdlffarentewumes Preferably,

o 3 a4 3o le el e BBt BBHES bbbl for o

“ longdronesitlence fihe and aeatarf corviersion viehtHeo haphialéssditaboxylic acid

zones- in series can hbe used to performthe
and REN contaiping matariah deidiasterr ef er abl y, about 2 to about

28 heMrerPsd r &Brﬁonﬁgﬂr&trﬁ)ﬁ el%?h gg Fggyy;ag’ﬁ% rJg'iﬂ:rc tdyAfdrical vessel

Zones are use
that rsqirwdpddnimah lgdsdtart hppersaad id loveen eurmpaﬁtn'remneaclxtmnmartment

| ow bet yeen zonges t he ea
f““CtPBIﬂQ D afREC %'MPHE{ F 3@ bﬁﬂﬁdﬁése qu;earaqutzm about
a {
20, 8 PRABIAAY aBARCY 1S f‘“*‘freliﬁ?“'?ﬁﬂﬂﬁ*ﬁ'?%a%%%mpa“me"f

sepatated frabn ethera«hapenhbbnmamnmtrle}aca plaiezmmeﬁlmrmrtable means for
dividigg tfrgzrfea%atvc\)ﬁgtv%ﬁgﬁlls rg%cﬁ)%glgﬁ) %%%E% pg:tdg rpﬁg)ﬁ]aqﬁdrw er means is

providédlwith Bb &t Wrid'o Pehﬁ"@ td G fep tﬁ@%é@ﬁ@e%ﬁﬁhlﬁﬁr ¥68lid and, if
to agitate the contents of a reaction zone.

presandagaisepug Scompesentse afu ﬁh%b&@tet‘lﬁ@ﬁkﬂqfed@ﬂcﬁ@n mlxture from one

comeBF R AGHE YA B0, R Faboco i an

upwatd SRess&s thiou ?hrmedr@audr Vsdseyy, Tife IR hbRdutdr! Werght alcohol and
preferred con uration for the series arranged

the naphtbalenedicabaxylic apid aad PEMN santaining, g@iea@h@&eta#ﬁﬂete a lower

compFeyfy, 8 ) Prodblof; Bl SRR etain e e EGEY of the

naphﬂmteﬁddﬁcawbeﬁﬁ@ea&ﬂ isf renfieverisfrom encappexnrea&mt compartment. The

{ f | t ment
area Gfnihe: Ew%?n@ ieraﬁﬁ‘éérq‘: 16b erofs BRAMAS Plate is such that the

esterficdRA L BROGH Iaoéar'i‘ ?ﬂsﬁlg tﬁ‘ougf? Ul bbé{'n@\fg without causing an

artrre S ca e use ern i VEI
excesﬁves bebkpresswe, taneh et preant substaaiab backdﬁav’r of the iesterification
achi eve ﬁer ies arr angired reactjon
the previous comipartment. A suitable opening in the divider plate
comprises about 0.1 fo about 10% of the area of the dividing plate or other dividing
means. Preferably, an agitator shafi runs vertically through the reactor vessel,
preferably along the center line of the reactor vessel (if it is a cylindrical vessel) and
at least one agitator is attached to the agitator shait in at least one and, preferably,

all of the compartments. An agitator located in each compartment provides for mixing
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-13 WD 2005/ 115965 PCTI US2005/ 016208 zones accordi ng
to the process of this invention. Regardless of the

i fic_ apparatus used for a reaction zone, _t
wégg@{l(%#%snust be able to wthstand the tenperpé'lﬁqsggosmlﬁzos
and ﬁfb-g os%?ﬁgsibﬁso#ﬁ%@ldd?etrhég F 3R Ehe Qétehﬁééti?d‘\‘@éﬁtgﬂﬁ mixture that -

construction o the reactors s
would uthetwiae lead wo | theviiormatiandoft depesitsetitad colrids deepease the reactor

volurtegn%%\fﬁgé |trrr Ofchcx ﬁ@e tta\?v{éff gal 'tﬁﬁfr am@%@g@&%@xm and eventually
plug W?éﬁétoi’ OTIEIEI Q‘eﬁéio?r\}és}séﬁbhﬁ”afsé%é iRipPedt Wit ﬁé‘!’ﬂe@eposmoned

manuf act ur ed materials such as 316 stainless
withinrore ar m@faﬂwcamwytm@utsh Ongs ceaﬁgla‘atlely i, toﬂh@ve the baffles

reactio n hav aQr, di ent vol
positoREfi.sd gt ey 8Bl BHE ufiasnirrile BL AR régREr and run the
entird Réhgth SFaRE 9B ctoROthei drTRfurationyy 6V ttebaffles a?reléiso suitable, for
| onger residence tinme and greater conversion of

exammﬁhndwaéﬂ@c@aewl anly Refway frenpine b@tmrauqf.aag:h compartment
T E@N (i Chat nf]:ﬁ Ic/:?"\mﬁldtﬁeeg&& plecylar weight alcohol,

atron 1s¥a ver arrange rlca

prefevatsly ahethianel, whichiigi pieelenmm eXxtese 8¢ tfomn wMJ@rDMFw.Ga\IDC which
| ower conpartnent, each conpartnent tioni

can badeeooRmA Hried: o The [ude davez.6rNOG Jersd Hrarg the PEN
contag@gg:mﬁér%lé‘ tneﬁ%s_ %%l&ﬁ%&ﬂ%@/nﬁaﬂ?%mﬁof ?.-rudde DM-2,6-

conpa artnent 1s

NDC fthatrwaisemadp doamt reactiqraof maethang! avifhl NDA. oiThet ¢ffwlene glycol by~

 oroc G A bR Belfh ot e 8a5hen B 26hone G525 Wil Aot or v

45

20

25

.30

the 10w AidiEadarivelyht aidoboP hldéﬁﬁer;] PPSERIEB LUt I HIRVuhRast #Bonsequence

passage of Iqu|d sol i It present, gaseous
of nounabsmiuamisprocesmag asxdepurgmg ohlmmrmesmsmg any suitabletechniques.

The DRFZONIRGT Plriiceln, fsk " BelEtly falnplis®t fong, or, perp jpurifcation

“procediuirés 'sueh éd“féﬂ#%‘talhﬂﬁhdrﬁ%’bﬂﬂaﬂ(ﬁﬁ%ﬁd cdifBina@ivhs thereof.  Other

nol ecul ar wei ght al cohol

impusiiigsh rwhichn ége CEFQG@XWI inc tB@l d’ aﬂd prl\B&QfﬁP@i nec@gosion metals or

polyniBizElioR odboGaf e Riebtbel 5 Btinfelyh 2o BEchafand remoyed by the

samenanit téprdratienk adiidtopukific tive IDIVES, 6rt¢lno;\/ptbdﬁbem N thig maain normal
react or corrpartrrent The 25 . area of the opening
Pfocqsélflﬂff%'t%ﬁ"@ﬁ@"ﬁr ea of the divider plate is such that

m’ﬁe Gahabld 'n%?hzu late ﬁﬁﬁﬁidﬁén‘iﬂ &t WEN, C%ld?la%%nt BRAKEY various
e openi ng W thout causing an

excessi ve
contabanhptses:anrlm remdey&d by raeidimy e B’El\anbntainmgmkatbhals fof the feed

to the, SRIRITICREAR Teaclon: (T BRNIRAR Win axsess Jhatiangl Bresent in the
t f
react@oiaoéfféﬁzﬁ °ﬁ%"8’92b%{ﬂer %Iﬂ\klll ecﬁh%é’n% gly&ﬁ B fi2ahs 6'@eavage and

I'ng pla
transesterification reactions. Because of the conditions in and design of the

esterification reactor, no new catalyst or other components are needed to accomplish
the cleavage and transesterification reactions. This is a benefit because if no new

“ingredients are added for reaction, they need not be subsequently removed.

The degree of PEN conversion in the reactor is likely to be extremely high. It

“is likely, however, that the conversion of PEN containing materials to DM-2,6-NDC
- ‘will be less than 100%. Thus there is a2 need to have the ability to remove partial
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accoraplisheshibiynany opditabie raspnsolfeveven e 60

30 neans. Preferably, an agitator shaft runs
vertically through the reactor vessel, preferably

| o gf center line of the reactor vessel %
'“"iz‘%?g‘ﬁﬁt? ical vessel) and at |east one aglta*) T)qtsgﬁogmmzos

ot NG, S RSt ShBou o Bl S IRBRA whion cou

| causé @6@? o le@d qacdshcm%aﬁrdme dUrNivEegicho from Xhedinal parified DM-

2005/ 115965 PCT/ US2005/ 016208 and t he suspensi on
2 6-NBC i neoadditien.iet ethylene; al¥calsbypreditat amdr ethier icertaminants such

o sl Bk B SRR PR BT oy o o

allowsE 18 'cohtarhileits iDM-2,6NDCowW ofhe heinssrbes steps ofi purification which
reaction mxture and eventu L1y pl.ug the reactor.

followr thec resctoresten, andntha stepsewhigh ppaddesolvass rerevery and recycle

oA SRR, 506l Bocfeibsl Rbaes of e

esterificatidmisettiely @eesoaobabt,t nothewi paiifitationr équipmentt heeds to be
reactor and run the entire length of the reactor.
addeds her conf | gurations of the baffles are al so suitable,

I Phe ﬁgffﬁt)&(ﬁq{oomré'éfcﬁaﬁf;h u&ﬁ%&ﬂr@“@p%lly db?ﬁéné’@’a mixture of

from eac npart ment . The
DM-Q;ﬁaNDﬂ @indy depeadingl en rthacwelght tratit ef]| mathamoéct@l%ﬁ-NDA various

le"’els‘pr e Lt %ﬁr?fg‘%@ﬂyé ﬁ‘(i%ﬁ ﬁﬁ\ai‘?m%ﬂécﬁbpﬂg q\ID\éQW'?hé‘N&I%) The

esterifiCatidiF4R1I8H prodLd hikiure &lsd B@n@ih@@o%@snﬂuéﬂ@&N or related by-

ertved fromthe PEN containing materials may
produptsocetmmeal glyeplini methm@I navaten, | ovgamc clmt:wtw 2a@d solubilized

it Rl B b VS P AN ERA88buy o

2; 6«-ND¢9 '!hé DM-2eENDO s B sclutivh énthadhytedterificdtiont isalctionmixture. The
5 the | ow nol ecul ar wei ght al cohol may be

'MM-ZFﬁ-bEL@ﬁﬂS@dVPl@ﬂ“MHeSQHﬁ'Q" -as a consequence of nor mal

<BEEBfe. SpEHARRAREr QRS Epic e orbhifizatieh (aohal mixture
is “coolednty arystalligepthies EM1-26-NDC ncortaned thleretn ofhe cooling can be
procedures such as recrystallization, di Stli{il | ation

s mast cefficiently
acco ﬁ%ﬁ?ﬂ‘ %5 Bl sﬁ'é'\l'edﬁ%floﬁWthe cOREEURING @vABSAItONCST methanol

ri‘zatron cata yst resi dues stuch as anti m)ny
coollr@rmeeesteumaiwn reactiom vaidturg. This cammbe amomphphedwn one zone, or

it can'p SeSiplate e Rere 50 CORB A0k Ll TBbdagperation, the
estenﬁéé’ﬁﬁd“?éé’étﬁn‘?@é%%ﬂ%ﬁh 196 3Bk td’\'ﬂiy%&hmﬁ‘ﬂfé)mw-'%-NDC Although
I'ous contam nants, can be recovered by adding the

the tenﬁneramreatomlmgh the asteaifmatnontmacﬁmm:xlgse ueocwled is variable and
depeq@{ ﬁrg'ré;}l ,gﬁé@g ﬁlﬁée ?ﬁtt iQ ﬁg mifhang tb ef‘étNQD)Q” ddbLHCERS esterification

reaction and the desired degree to which the DM-2,6-NDC is to be crystallized from
the methanol, the esterification reaction mixture is typically cooled to a temperature
not greater than about 50 °C, preferably to a temperature in the range of about 10 °C
to about 40 °C, and most preferably to a temperature of about 20 °C to about 30 °C.
Cooling the reaction mixture to these temperatures can be suitably accomplished by
subjecting the esterification reaction mixture fo a vacuum, thus accelerating
evaporafive cooling and achieving temperatures below the normal boil_in_g point of
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reactor to afford crude DM 2, 6- NDC and et hyl ene gl ycol
by nmeans of cleavage and transesterification

wORBSMERE, | P Car i on eactor . no. new cat alyst GFTRgUALcs
et N L PR G HRCeVh A RERRIRECT fay BE GOABHRRS b5 Lboting, ana

thenbredamed tof thw drwnalhﬁﬁtlmmgﬁeedeler@mearsﬂ:taﬂléeméthéds for cooling the

react| n, need not be subsequently renoved, The
m"“\ﬂ’@g 13 hevste SyRh a6 VB0 oRING calls Gacied pyGhilled water.

t
||ci:}g;nver s?éc.)bﬁioéf 'WBERT% Ict)csntt %és:ﬁ hérh %é?rléngr eﬁ%ﬁ% 3 rﬁ@er portion of
the WM-2,66NDCeerystafiimes1 HOf sdlhtlsn t Praferably at et aboub#8eercent and

morc BForBeot o8 Bboie oB: barvept of e DB NG the esterification

reace hﬁid&r@b%ﬁ&lh%ﬁbﬁw %Iuﬁéﬁ‘t am nants whi ch COU' d
cause col or or lead to ash or particul ate

c afteritietDMA2,6:INDE tdrpstallizes, ﬁuls paetmomd frobn NBE. esterification

o s, o S RS0Sht S pRAREL By 339, Sbie mears o

partmmingi golids fronh HiqHils Sweh as fﬂttf‘eﬁtldmbéhtrﬁhgﬂﬁﬁh Bi@“se’ftl?ngj3 Unreacted
allowed to contanm nate DM 2 NDC. The nunerous

26—f@PhBlﬁlemﬁ= aarb@nyum iagid ang| mztwu@als@rtymcalw pmiprtate during

the B RN B BB SR NERCoY oLy a1 vl

plAloﬁgo.mth dhe cestetifitatiore seadtionhmotlestt Hgddr, apbsoBf the impurities,

sectjion .are sor bust no-new purification eC]UI pme
suchag fromjngled Qefag%ct s @storifieds FNA.f selubil @ﬁdr@a@yséﬁnetals water

prodtﬁﬁélij%egégfan i @Pl@”ﬂé‘:‘hhﬁ %ﬁﬁﬁgies@g ?héyért‘:ﬁn entified oxidation

and rmteaﬁ@tlurﬁrmm catimni oregctidbev éthtermédlates and reaction side .

oot TR SR b b o 26-055hcer, iy
unre&8d air%éweué&?'ﬁk*aihep 'é%'téﬁf‘ chfibit RSchdn, ﬁ"h@%&ﬂranol can be

et hyl ene glycol, nethanol, water, organic inpurit
reco g he imetherdiquor cnd used forforyclentet ahe orBaomméthe other

% 2,6-NDC is nore soluble in nethanol than 2;
pro gIﬁtt)%%t'he DM2,6-NDCis in solution in the hot
- et g bxiaat:bﬁrbata%t In@étam Hfe! P@rmﬂ?ﬁ td"Merfaftt MPthe DM-2,6-NDC
also typically in"solution. After-the ester cation

purifigation piicess sitaamethey, congenirale in the sistiiatior dotloms. If the DM-

2N g 53 SR 2 5 S B o courn

packihy, they osidatlahlGatamﬂmethls\/mwapldiy%@pbs:ﬂﬁly ﬁré%?élbig plug the

efficiently acconplished by a pressure reduction wt

_distiliation cIHaEY s, Whan sxidation @a]u@t mgtals are allowed to concentrate in

the distillation bottoms, they can produce.a highly viscous material that is not easily
removed by, for example, a purge stream. Periodic cleaning would therefore
necessitate the discontinuance of the distillation process. Thérefore, these catalyst
metals must be removed in order to provide for the efficient distillation of DM-2,6-
NDC. Furthermore, it is desirable to recycle to the esterification reactor at least part
and preferably substantially all of the distillation bottoms to recover any DM-2,6-NDC
and/or MM-2,6-NDC contained therein. If the catalyst metals are not removed, they
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cooling the esterification reaction m xture. This can
be acconplished in one zone, or it can be

acconplished in a series of cooling zones. In_a
WO I8 at i on, the ester cation reaction veé’gé‘{USa%fﬂlﬁzos

e W SFitehBe i, ShRlobhe bl oY G bon bBURD A% (BBycle ang

aggmtemeaferemshmﬂweoﬁ merﬁsle and depends, in 'part,
pon the ratio of methanol to 2,6-NDA used in the

s Ceystalized Pb2,6-MIG coliectsd tyniitration resnteiigedient or that obtained

front S, ftfer Mhear Mol for, BaRficind i o SR prddlfet from the

estetification faaction!ragthies liqubs 1P preferdisly wihed with methbﬁﬁl mixtures of
about 50 C, preferably to a te erature in the rang

metiang iasick watreoBother silble solvent sieh As<a Cpr-e n&bfdyoeaa'bon ie.,
pennbEMABkAALH ol rﬁér’eiﬂileror%%e %&f)%&gfeat oA € aﬁn bbngg halogenated

€ Yeactiold mXx

aromatic sbtly asceiiopibienizedebpr aSGbJ-e«ZL;l ¢cgbbkyic acid such as acetic and
esterlf catlon react%.n ﬁ]Xt re 0O a vacuu

propipnie @sich andymixiyres.ehinese acids wi \yﬁer@sﬁ@w ,sbutable soivents for

wasgigxg&ﬁ %5 s m}e%%g%h’ghigqg%nﬁ%‘temano{ﬂ\?és‘AfadﬂftlonaflﬁnHﬁ?iues and

resulis in purer &M26-NRC, petticulesly ifithe soiverdusedsodvash the DM-2,6-NDC

| is agom ' a&%%nﬁ{]ﬁeggﬁgémﬁﬂggé}e;%ﬁ ,Cmgefc’ tal) 'rﬁahéé’c? to wash the

crystamzteur BNFQ'B-NB@ﬁ@%eﬂWebr & Yapkuie sfslnﬁetheﬁel g water. The

coils cooled by chilled water. Cooling the reaction

weight ratie of solveméspraferably meiharoles meshanolivater Faixiire, to the DM-

2,600 i B o R 6 45410 525 e, pspoctvey

rTDTﬁeIQf dtalizbt YDM-2|6REIC d8opef@@bResobjeicted tbha recrystallization
DC in the esterification reaction mxture

procefiya fﬂr fuker pyrifieationy Resrystallization isacopmp shsedw contacting the

I I
D26 A0 i Fethahot &r HREF ShikRE roplyal-Men, sotvent apel mintaining
the resolting recthsidllizatianynizture @t loa efevated ftempetdture to dissolve at least a

-porhS&Lé %ﬂeﬂ@}{\ﬂ%&?ﬁ#giggé F&e%ér%‘é‘b?é&ﬁéé& gls)ofjtl I7t5r Stelrc%rlllt and more

prefé'raﬁ @%ﬁ@%@éﬁ&%? gfé?&%]w SCthaCh -Q'QQNWI g %%rél\ﬁéssel can be

typl 'y precipi uring the coo
used td |heat dbe vinbdurehto elvtemﬁemme abovey the mrm boiling point of the

sotvitd putablls welghtofafl' 6F efftisleisalioh dobielt To 2 AHRC is in the

‘rangEMabeat ¥4 o eﬁﬁﬁxt%‘ﬁ éfﬁf prafédbly a%@.ft@lﬁ téébeafeqc féspectively.

inth esterlflcatlon reactlon ene yco
yeMethanoélﬁ the exﬂeiexreabrecrystalhaation solvent because it is used in the

esteffiielioHgRGIOL sai it P8¢ bralsand Spbided slthe with other methanol

procé@é Qﬁéﬁﬁs Tﬁés@&hﬁidﬁts WmaﬁahGpﬁ{e‘ SheFRM8afficietii 86 dissolve the
however, mainly

: -DM-2 6~NDC at reasonable temperatures and provide a recrystallized product

suitable for the next stage of purification. However, as mentioned above, other

recrystallization solvents are suitable. For example, C¢ — C1o aromatic solvents such

as benzene, toluene, 0-, m- or p-Xylene, a mixture of xylenes, ethylbenzene, cumene,
pseudocumene, and the like, are also suitable as recrystallization solvents.
Halogenated Cgs —C4o aromatic compounds such as chlorobenzene are also suitable.
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 moreppreterably i Kae dgagatca’dab@wto 401G te @be

recrysigifizatian splyentdmathes figh

om OG0 B .l AT e rssr

unr eact ed net hanol used for the esterification
reactl on. This nmethanol can be recovered fromthe

her |iquor and used for recycle to one or nore
WQ?P(QS’&’(S%? 20 process steps. If the oxidati onngﬂﬁz%folﬁms

The 'R?f s Y8 ﬁ)%“ﬁﬂl.ﬁél%ﬂ preféeeq ﬁf}drﬁaﬁ@ Sl stalfizatidn solvents The

lcatio rocess stream concentrate In
prefedeslt ﬁelnhmm&n'ekfor tdiseolving thedDINe ﬁﬂ\IBQ\IDdheerQﬁysi@H@aﬂon solvent

nt o the dist ati gn .col.u a point within the
is in @PJ@PQPQJ@&W@%&’ #hto @a(%'he oxi dati on catal yst
”ﬂfﬁirsthé" DM—Q@N@J‘O’ aﬁﬂdﬂi@ﬁéﬁr?étmhkéf &Y bR/t Br@'rﬂélntélﬁed at an
25 distillation colum. Al so,” when oxidation cataly

elevated femperaiure sovibat ableast e pertioncof the D2 6-NDG u%ﬁis@ﬁlved the

otto they c uce [
cosuti AP, B by R Bf oty YRRt oGhetlize the
dissoflede M-2BNDGd! <Ccsdl Nisha fistidre sl ang suitabks méaris such as
t he dlscontlnuance the distillation process,

usingrreeling ceilst withia ﬂlﬁ yegeel uged dpg thegechistaliztions However, it is

prefe%;ﬂg 'i‘g;trg 69%%@&&) efﬁdr?%%;gﬂ bidfih ﬁt‘Bp éﬁéru’é H ?é(:!t% fhk & pipgsure and
allowtthe trhixtugetterddol betevaporativet cuohag Ifthe idigsmlatioraofithe DM-2,6-NDC
referably substantially all of the distillatio

in fh%d'??%?éa lizatian. sovent is, aﬁﬁpmwsm atlemparaies %"N@c‘he normal

ol L B S 0 b 888 0 rouod o

lowemihe demperatare af cthenmixiuee torthiei desired umryetaﬂtzaltlbat ﬂemperature

How‘%ﬂ%%itg)o WI : qﬁ eC CI e 5 Be gtgr ﬁ[\ﬂlﬁgtngq}f l{)]@gt?éoro&nf of 'tRE%ivent by
evap&*dtfvé%d&ﬁ eR0ires fth'é %Ppﬁﬁatléﬁ of *éﬁra&kﬁﬁ't@ Qe Ves88) or apparatus

ome ot her “nmeans used for partitioning t
holdmg yﬂteal traczyaiaﬂjzatmmwdlumt hihe Hmséallrzatm itemperature is any

ol S B, Pl B, B9 TS B4t he D20

NDCsPréfebatsty StHe/ ?étiryﬁdﬂ;&aﬁ@n Zefiperattied idvet ?e@at@pthan about 50 °C.,

pent anes, hexanes, toluene, Xxylenes, uic ohgxande t ferabl
°C and most preferably

€ - C4 carboxylic acid such as
abouggg %%&R%}Ooq?om c acid, and m xtures of these
au;ﬂm \etiystaligitionr ef ahaossiit 2,6 Ce rit é.sfpnrtrhoned from the
washing th crystal lize qM_ssters Thi s, washin

hysany, guitable neans ﬁ’% ga&tmnmg solids

filtratiohe fete.alfl methdrel dol veed assadsolmntaﬂm ﬁhmte arays bel feicyelad to the
ester%ﬁ{m rglﬂDgtorjére %rma?y%y,' i algeg}rét@t%de togéeé\ancg#eg\ﬁ] o'me?ﬂgnol and the
remalfind ABALY RigH'BoMAG Lohtiinte bk YeSrechAel 16 tidbsterification reactor
or discarded. If a solvent other than methanol is used as the recrystallization solvent,
it too can be freated to remove heavies and then purified for reuse. Solid
recrystallized DM-2,6-NDC collected on the fitter, centrifuge, etc. is preferably
washed, preferably with the solvent used for the recrystallization siep, or other
suitable solvent such as those discussed hereinabove used to wash the crystallized

‘DM-2,6-NDC. Washing removes additional impurities particularly if the washing

solvent is at an elevated temperature. The weight ratio of soivent to DM-2,6-NDC
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15 2,6-NDC used for washing is in the range of about
O 2 1 to about 2:1, respectively. The crystallized

NDC is preferably subjected to a
W?éﬁ@{l&%ﬁ i zation procedure for further puri FCLTASRHR/016208

oo gl PRPOTBACE Bl 5 e Foout 021 1o
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l[ting recrystall | zation m x%ure at an el evat ed
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addifionaltheating, or ethicr swtabbcmeaas yor dﬂ?tr@ﬂmdhbl«zﬁsNDﬁb It is preferred,

howdi, 2 Wt KBS A ERE. ioplofally, SLFeticed aipssra. il fcpecomes

'moltendan@csiﬁimtén@bgaq Y.‘!ls‘tllll gt aﬁ{, @S?éé%”%blveﬁt S§he DM-2,6-NDC.

reans. These andunts o hanol are generall

MO[t@ﬁfDMcZ-@rNDCG prefargblydree of sghsmrﬁ;aﬂmlbof thensoivabt esed for the

* reenfsEARZHRE B MRy 1 diafue F 8ot ol of R ibons

. asAlttenighoonly ariew stémzattcﬁﬂstépﬁa@b@éﬁ Ué@éﬂﬁéﬂ it will be apparent
solvents are suitab For exanp C6 C10 aromatic
to a pgrapprsiiliag, ghthqagrtk;@atzgrﬂ@ or mrgea@ntlcmal racrystallization procedures

copdigl 97 18 Bl byt 55 BYh R 8, SRS ationa

proceduneg sinaly| ocmiri aviths of wdihoat a mmmgn@ttepsiaﬁﬁ ste the same or
ounds, such as | orobepzene are

diffe) ?{%quﬁtaﬁlz align\gadgashing so gn myo\mg@yqu-z 8-NDC is
in somﬂoﬁrlﬁsthérr%c%émﬂﬂoﬁr édivé’r‘ite[f.‘?fahege fel gﬁtp one or more physical

recrysta ion solvents pre erre enper a

‘or chegnicel meang fay slabalmgztl& NRG2;, 6-NDE mxefurymmwmg ampuﬁtues For

| of ahout 80 C.to about
exarife it (o g Jreste Wil ga eRAHG HaRTt SEh of sdi @yperoxide,
hydr@momenb.alp@eabuat it2éan %egtrsat%aewitheﬂ%aa&‘ﬁ *latt;?]n also be

| east a portion of I'S d|
treatf@d;mﬁna hgseisuchras as alkmida) a.9., sodisim ysethbkldaaor calcium, sodium

N T ST —————

supefieeesion m:aa@nm@mamaeaewm ﬁﬁldrﬁowéﬂ dbdul®.¥ & 8Bbut 2 weight
used for the re%stal i zati on. However, it is

percesitdesedretiver waight of BMRAHING umﬂwed@cryataihzatmmwent

B St el B0 18 o BLIGH2Eone ithation
step. dDae ctouthethigh mbRingM@iInG-olIIM-2,6-NDC (approximately 190 °C), the
temperature of the distillation is necessarily above about 190 °C. Also, because DM-
2,6-NDC deteriorates in purity, and particutarly in color, by being maintained at
excessive temperatures, it is preferable to conduct the distillation at reduced
pressure. Distillation tower bottoms are therefore -suitably in the range of about 190
°C to about 310 °C, and preferably about 210 °C to about 290 °C. Distillation
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in the recrystallization solvent is acconplished at
tenperatures above the normal boiling point of the
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- Particylaty qonda minanis e difislt doi mmovendrain ther mas'ec&mra unless a
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suntabreeaolvenh fiftered aﬂdckebhmtalﬂmd fthedsdlidr DNBE%END%D hhubt be collected
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tall
by fitgatian; of Ega'n?-ésqtlon §"Hr@f€'|39bﬂ§uajw deietdg frop dhe-2.6-NDC of

xoostrblyb i3 S iR Tk ob SRS AR AL FRLGRS PPtaminants
to theHaMe2 BeliDCe Corsdquentipsthet distiationt pidcedace oPkhig, lﬁdd\illﬁn as the

final UGGl ARoSaare, eRpurcs Bpata e N4 SN sariais dow lovels of

used to was

particliaR ¥SHEREinARE! Eﬁ% /t‘oé?gtsggtgb@fo? rﬁamﬂgcﬁjrﬁﬁ f“@l\l that can be

2005/ 115965 PCTI

-used fpe fabricating ihigh qlmhtx thiniids. Preferably| the distiltetiorestgp mbvides for
w2 6 ool st i i S50 5P 5ok o A3 4B e aou

2000 pmle%smatémaﬁeabémf 3P mitBAYR diréd tp%fr egrBfrF‘&F ¥IM-2,6-NDC as

25

| ter Or other éJart itionin devi ce, ressure
measuradlh)'rﬁ HEUBQIIR@&( Qrparticle ang mntmsianﬂehbrThe distilied molten DM-

0 washi n etc
2,6-NEG 76 S5ty a6 aRg ABTReA 1 3 i aPpasitls sueh as @ flaker.
of is &Pbeaitidersiticd fiMAB! hérdihabidve @Sidrid BROCE8STHE Breparing
by one or nore drying techni ques
purified DM-2 6-NDC can be conducted such that each process step is operated in
either a batch or continuous manner. For a large-scale, commercial operation, it is
preferable to conduct the entire process in a continuous manner, where the process

described herein is conducted in series arranged reaction and process-zones.
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such as heating in a sweep of air or inert gas, use of
a vacuum with or without additional heating, or other

rreans for drying the DM2,6-NDC. It is
W%:ibe rre however, to heat the DW 2, 6-NDC, FCT/US2005/616208

opt i onal Iy at reduced pré&xemme#intil it becones 10
rml ten and sinultaneously distilling any excess
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[ Rup #ETHOXT J3RGRVT des T E Gol T&8uct
, added.i n @Q:d%@ém 0 %’g D}%@ﬂ vve po&iton,
per cent - .
| recrystdl za | ;/T |¥‘I ze

recrystgllized ester r%Il still ¢8SIfSat | easl ¥ QXY“C
di-stitldtion step  Due to the high melting poRGs of
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o) erblgfbeN dieuah, oF P JocBbBSIH e, PRl svowa

high a:hwﬁrsibﬂoof PEN filwogéraplat el
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JRun# Wit% PEN Crude product | Crude product | Crude product

scrap based | composition, | composition, | composition,
on crude NDA | wi% glycol wt% methwyi wi%

esters _ eslers carboxylic
| ' acids
20 minutes batch residence time
14 5 0.19 09.81 10
5 2 0.06 99.94 0
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purity of DM2,6-NDC, it is preferable to use a
fractionating colum. The fractionating s colunmn can

WO W t h random or struct ured col um paqh': 9?
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naphthateradicarbokylid acic fedd rfabh ecaromescial contingousireaetor producing

dimeffi c 2 aaPHETIEABIRIAR cd n o NBLTIRIRER" idfpressure

(a?@ﬂ' Ehtitii? FEAtIAORME methan¥D AR5 (AR WEP operating steps of
uncap /US%%‘S%?O%ZOS Exanpl e #1 Batch experi mantspwereg P

reactioondodtibe bybseuend steps of prduch geeearyi predydirpurification, and
solvent recovery in the normal manner in all respects.
After aflowing the continuous unit to attain a lined-out condition, samples of

the crude reactor effluent slurry were analyzed for evidence of unreacted PEN. The

results showed approximately 90% conversion of PEN had occutred in the reactor

along with the normal esterification reaction of 2,6-NDA to DM-2,6-NDC. Samples of

 the final purified product DM-2,6-NDC were analyzed for evidence of unreacted PEN,

for anfimony residues, for ethylene glycol, and for typical DM-2,6-NDC quatlity
attributes. Typical DM-2,6-NDC quality attributes are as follows. The sum of organic
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recycle at specific selected conditions to a batch
reactor which was sinmultaneously 5 acconplishing the

Loh- erature uncatal yzed esterification r '
W&o?&g‘{‘lﬁégpz, 6 napht hal enedi car boxylic acid (NDi’a,%%lb%]osmmzes
- - e. d _!@?lﬂ!ﬂ | Elﬂre 1 y . }
ImpUFIiSs s ba@hméqrﬁ?ge resﬁ s ar gﬁ%ﬁésl?gffbeigli%at@%png) of MM-NDC,

(O 2,6-NOQ) i |
NDAgfanel theymethyl estercoft FMA. atAdid mﬂnbenq‘sderat cabu?te%)fvaﬁfé\'which is
e .NDA f eed.

indickieTbP e it of Uneatert BB Soole o dbrssidbsamalning in the DM-
2,6-NBSi predaet. t INSHS arfhdre4tee6E Bidr %rgbrli%%tgp’er‘geﬁﬁﬁggﬁ FhkPloduct, is

of glycol esters nmeasured In dcru .
mea?@sgtb)bfﬁ@méhe sameple dove csrbonageousuesidu@lby busnindeand then

ashirg 8 8. piee . FuBeSP; ¢ GRlops TeRdite"of sl AetraluePublic. Health
Associatiohi (BPHApseals, isliRdiBative oBaie WhiteHdss | f%%-@[&ﬂ@c product.

roduct Crude product residence conposition,

The fseignspeastisle tesinisoai measure of Wee degree «of proviugt wootamination by

partichife g et BY B8, hofRGianstir Wolies a3 icioms)

Effhese tdsuliSNdemonsitated ithat the! test herodver irabl ol Rekflal quality

const ant . These runs show a _hi gh conversion of PEN
Spec'ﬁ?‘i‘rﬁﬂ'?c paf wes APQ"SEBQ\‘G,‘ﬁh?VYP'St fremsthen gradiot deade inithesabsence of
addeéﬂ’EﬁWﬁcﬂﬁBﬁS&nﬁf é&lﬁﬁ' ONoC ttre@hlafgﬂ%(\&eelggc{gcc@hred to manage

esters neasured in the isolated cru

‘produst suadity. tarimeeebnoemal spedificationte NI ethylenslglycol residues from

PEN {iTaalbHS v Rigedt it i Snfl Sk Gerecnor catestarl in the D-2,6-

NDC iprediidtonGIyebP detdrs, BHhwhliig E&w&m B BOHEMIFAHSIT of product

.. product GCrude product scrap based conpositi on,
with trangsoel uneeacted ffolli wese, notodetectediin\tiie fingb plied DMR,6-NDC

prbdu'gg: gﬁm}“‘rg%@ﬁégﬁfqtﬁ@élg "Sontah8a 5N the PER. 35 e%gmp o teegmtimony

resi

~ residues from PEN manufacture, were non-detectable in the final purified DM-2,6-

NDC  product. This example demonstrates that the superior reaction and
purification -capabilities of the process accomplished the cleavage and
transesterification reaction of PEN scrap, accomplished the normal reaction of 2,6-

 NDA to DM-2,6-NDC, and maintained DM-2,6-NDC quality, but incurred no added

processing costs.

DM-2,6-NDC Quality Product made with PEN | Product made without

{ Attribute homopolymer recycle PEN homopolymer
: ' | recycle

| .Sum of organic impurities | 203 ppmw 205 ppmw

Acid number 0.001 mg KOH/g 0.001 mg KOH/g
| Ash 0.8 ppmw 0.7 ppmw

Color ' 35 APHA units 39 APHA units

Foreign particles 510 particles / gram 477 particles / gram

The process shall be described for the purposes of illustration only in
connection with certain embodiments. However, it is recognized that various

changes, additions, improvements, and modifications to the illustrated embodiments
' -24- |



450.19 99.81 0 520.0699.94 0 -22 WO 2005/115965
PCT/ US2005/ 016208 6 1 0.04 199.96 0 10 m nutes batch

ngg;jsg@g;ﬁg time 7 10 0.47 99.54 0 8 5 0.26 99@%{;'9520@5/016208

97 0 c) Effect of PEN honopol yner s
maybeg shade biyehos StPini RB! ;{Wa
}2 hown hy geanse g?'-stdr?gr?%" [ owtﬁgagﬁa ysglggﬁm ﬁ%e scbﬁe and spirit
‘ﬁth%EWQF@@"crude reaction product. 5 These runs show
conparable results, irrespective of particle size of
the PEN honopol yner scrap. Run # PEN particle Crude
product Crude product Crude product size conposition,
conmposition, conposition, w%glycol wt% nethyl wt %
esters esters carboxylic acids 10 Native chip 0.22
99.78 0 11 500 0.24 99.77 0 dianmeter 12 250A 0. 16
99.83 0 dianeter Exanple # 2 10 PEN honopol yner
scrap contai ning approxi mtely 250 ppnw anti nony and
ot her trace contam nants was introduced at
approximately 5 wt% of the crude 2, 6-
napht hal enedi carboxylic acid feed to a comrerci a
conti nuous reactor producing dinethyl
2, 6- napht hal enedi car boxyl ate via a hi gh-tenperature
- hi gh-pressure 15 uncatal yzed esterification reaction
W th nethanol. The unit was operating steps of
reacti on and the subsequent.steps of product recovery,
product purification, and
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sol vent recovery in the normal manner In all respects.
After allowi ng the continuous unit to attain a
. lined-out condition, sanples of the crude reactor
effluent slurry were anal yzed for evi dence of
unreacted PEN. The 20 results showed approxi mately
90% conversi on of PEN had occurred in the reactor
along with the nornmal esterification reaction of
2,6-NDA to DM 2, 6-NDC. Sanples of the final purled
That whigh, I clgyred 5 NDC wer e anal yzed for evidence of
1. UK ea6eds AN pre8lingnk | ghugs | ic aci
eﬁ%, angﬁrlo‘r)reftp%%pga% gﬁi%l%ét%w:% mﬁ;@fhaﬁén&ilsgl%oxyllc acid

gl ycol ual 1

- comprising wliteeting Tg piqead  [Mast GedBNomuaikiury edrhpriibingea e molecular

_ . fgllows. The sum,of organic -23 W) 2005/11596
weighic'r/ealoRls oﬁezﬁépmf}%%n?(ﬁ?%f§o?<¥"fca| G at R bé'a?ky?ester of a

naph@UIBhEHiBSHoRGlicTBARIULRE & PRsenkl
and the nmethyl ester of FNA. Aci

%ﬁgﬁgoogietffghgﬂ@%apﬂﬂ%ate , ata

- tempegatocg sarge il aleowth$eh TFs (260 dCY doi akowdf 700 (@3Nt i°C) and at a
_ upe rified gcarboxylLigc acid, residyes remaining |

- presqlre BUS ehBof HRTEY s’ fo ol Sl ispRgres. abtole through

* reactiorozgnes arfamgledl th s@sdebarsn . WhilkNAtrBaasiHgta raphthalenedicarboxylic

.. measured by reducing the sanple to a carbonaceous )
acid, geFipgriial having peliethylane paphthalste ngniia lpvwaaioleeular weight alcohol

o ] B iy 5B LRI BB 454 K4 oo o

. produwdtihairep a dibiikytestéMatnfed\NDE the addction of itiee fraipbititdienedicarboxylic

article test is a neasure of the degree of product

- acid 8 thmateTakhaxng paivetiviene saphinalate Wil arlowcmelscular weight

alcoﬂa,?ﬁ-br}tgg .m&r%%nw{%&it%ﬁait t 1.5 microns. . 10 These

resu enonst r at e test product net all

2. ndhesprogess iof Claimpdcwher=in itbasnatedalhaving polyethylene naphthalate
i ndi sti,ngyi s | e fromthe product de in fhe absence

compufhes ip BehsER Soaighl Prtsene Bf St repiivalengicagupig Fee.

3.  Whe preadss 8f Cl&nTaNAS eirP IHRAE Hre HbdUt Dol 4bdREI0 reaction zones.
normal specifications. The ethylene glycol residues

4. dbe prresssef Mdait § whergin theplomgewléouwan whight milcohahds methanol,

the WS RHPRIEHEERORIEE Acks. 1S DB R bebeBSaNRE acia and the
dialkylesteapidticedrs @ﬁm@ﬂﬂ@-ﬁ!%-napﬁ%léﬁé&ﬁ&ﬁb@? |gfy.eact ed

PEN, were not detected in the final puritied
5. Dihe, proeess qirelaint 1 wherein mastnfdhenalceholhadded to the reaction

zoneg SIS ) BB i le TR ok JSnEBA BB iy & s s

6. thhef prowespusd Ulaith DMvwhdreirNGchr ridietibn dne i€X@qlabed with an

.. denonstrates that the superior reaction and 20 )
agitatgy 101 agitate dhecligridi phase seastiommighier dyeseRicbhihe spaetion zone.
t t i i [ ks
R D
8. The process of Claim 1 wherein the process is performed in a batch or

cdntinuous manner.
9. - A process for preparing a dialkylester of a naphthalenedicarboxylic acid

- comprising contacting a low molecular weight alcohol, a naphthalenedicarboxylic
- acid, and a material having polyethylene naphthalate , in a liquid esterification

reaction mixture comprising a dialkylester of the

-26-



NDA to DM 2, 6- NDC, and mai ntai ned DM 2, 6- NDC qual ity,
but incurred no added processing costs. DM 2, 6- NDC
Qual ity Product nade with PEN Product nade wi t hout
Attribute honmopol ymer recycle PEN honopol ynmer recycle
Sum of organic inpurities 203 nmw 205 nmw Aci d nunber

naphihalehedicE@dxylic @id, ray Ktdrhperalsk iA.tAe Mange bf AouCeDOTF (260 °C)

to

35, AP its 39 HA units Foreign particles 510 .
péPPPET;g%66 ranﬂ@%? parg$cle§”¢ gradln 2 ThergssHess in the
shall be described for the purposes of illustration ‘

only in connection with-certain enbodi nents. However,

it is recognized that various changes, additions,

i mprovenents, and nodifications to the illustrated
enbodi nents -24 WD 2005/ 115965 PCTI US2005/ 016208 may
be nmade by those persons skilled in the art, al
falling within the scope and spirit of the invention.
5°-25 That which is clainmed is: 1. A process for
preparing a dial kyl ester of a naphthal enedi carboxylic
acid conprising directing a liquid phase reaction

m xture conprising a | ow nol ecul ar wei ght al cohol, a
napht hal enedi carboxylic acid, a dialkylester of a 5
napht hal enedi carboxylic acid, and a material having
pol yet hyl ene naphthalate , at a ‘tenperature range of
about 500 OF (260 C) to about 700 OF (371 C) and at a
pressure - in the range of about 5 to about 250

at nospheres absol ute through reaction zones arranged
i n succession while introducing a

‘napht hal enedi carboxylic acid, a material having

pol yet hyl ene naphthal ate , and a | ow nol ecul ar wei ght
al cohol 10 to an upstreamreaction zone; agitating at
| east one reaction zone, and renoving a pr.oduct
having a dial kyl ester formed by the reaction of the
napht hal enedi car boxyl i c

- 26a -
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acid. and the material having pol yethyl ene napht hal ate

with the | ow nol ecul ar wei ght alcohol froma

downstream reacti on zone. 2. The process of Caim1l

wherein the material having pol yet hyl ene napht hal at e

is conprises up to about 20 wei ght percent of said

napht hal enedi car boxylic acid. 3. The process of Caim

1 wherein there are about 2 to about 20 reaction
rangg ook siboult. 5 Theapoot @60 afmatplierct absolaten ihha Vertically arranged,

com;ﬁa?ﬂﬁ%ﬁ% ;ﬁég{;tgg:lg%\héﬁ P% A%aﬁc’%ngtghﬁgglef' artlcs1 %ower compartment, the
compParfmaakbdinh eppdisad aldi\ﬁdmgi feand Hdwgogh%déﬁlirﬁgs{z%bermit the

produced is dinethyl -2, 6- napht'hal enedi carboxyl at e.
upwayd fipyeobthscesterificatnaieactionimixieire hetweenfreatfor sbmpaciments, and

oS T B ESFSGAAE  ar o
matepiad tavihgo boljetiylede WiistthalaRAC Aré effdddfo Z0Newes compartment or

equi pped with an agitator to agitate the |iquid phase
wmﬁ%ﬁegvfén nd ura preasiiap iﬁ"QCIH@?re%ﬂu% Awmweng 7a Teiester of

j : rej e cLLO
napr R A8REo el i iy DpPA e, pomosriment.
10. wiheeprocehe of Qlaias9 wiserpir thercomipammentsd edactsr comprises about 2

contj nuous nner. 9. A process for preparing a
to ab&pE&Q§pm{}ﬁ%@ Sa napht hal enedi carboxyl i ¢ acid
11. CORY prolcBSs 6P CiART E)@gv _r%ﬁ"élm e WothpAenghts &Iecﬁg.@#%%d with an

a napht hal enedi car boxyl i acid, and a materi al

- agitatag| Jet lagitatee thepHidquid atemctionn naixturgquipdessterinf itibat compartment.

B R T A -

15
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the napBtHatsraRlicdrbeReid a&idqE 2(@?!98§ﬂawalérfécﬂ@&%bx%ﬁ9§ci65gntho@e product

and at a pressure in the range of about

- mixtuge samprisgs stimetipid: Gnanbthalenadicarbaxylata.i cal | y

15, B ST TS 51501 B4 3 e Bohpgpcen o o

. compeepragrateddrdytter Passds NiroRs thbavompaftfneiledi Raict®r as gaseous

i_\|cﬁ);'('frrrit the wupward flow of the esterification reaction
alcohgl.xt ure between reactor conpartments, and s where the

I r i c Aan e
14. | THeRrSeces o RaM, FoC R oste of the, 4lgonol, Added to the
companinyeriteg | reaetoraishinhtbealiquidr phasddeddt in thd fovet of a slurry with the

onparfnment or cqnmpartments, and a reaction product
-“aphﬁiai?'lﬁcécq{gwmf 8CHli ester of napht hal enedi car boxylic

15. A9hd prockSEBY Etaihi PVHEEIPEE dSRABAMM RSP AEd BN Lomprises about

3 to about 8 compartments.

-16.  The process of Claim 12 wherein most of the methanol added to the

compartmented reactor passes through the reactor in a gaseous State.
17.  The process of Claim 9 wherein the esterification reaction temperature is in the
range of about 540°F (282 °C) to about 660°F (349 °C) and the pressure is about 20

-atmospheres absolute to about 150 atmospheres absolute.

18. The process of Claim 12 wherein the weight ratio of methanol to 2,6-
naphthalenedicarboxylic acid added to the compartmented reactor is in the range of
about 1:1 to about 10:1.
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10. The process of Claim9 wherein the conpartnented
reactor conprises about 2 io0o to about 20
conpartnents. 11. The process of Caim 10 wherein all
of the conpartnents are equi pped with an agitator to
agitate the liquid reaction mxture present in the
conpartnent. 12. The process of claim9 wherein the

I ovhermreceésibﬂ@llaﬂhﬁ&h@lﬁé?@in irdosebh #®|methafel, most of the 2,6-
ht hal enedi carboxylic acid is

naphiheienadivarhmelio ks BSyoe ek fhe mferinkhayioa REN mided to the

m xture conprises

di met hyl - 2, 6- napht hal enedi car boxyl ate. 13. The process
of Claim9 wherein at | east a portion of the al coho
added to the conpartnented reactor passes through the
conpartnented reactor as gaseous alcohol. 14. The
process of Claim 13 wherein nost of the 'al cohol added
to the 20 conpartnmented reactor is in the liquid
phase and in the formof a slurry with the

napht hal enedi carboxylic acid. 15. The process of Caim
10 wherein the conpartnented reactor conprises about

3 to about 8 conpartnents. 16. The process of Caim12

- wherein nost of the nmethanol added to the 25

conpartnent ed reactor passes through the reactor in a
gaseous state. 17. The process of Caim9 wherein the
esterification reaction tenperature is in the range
of about 540F (282 C) to about 660F (349 C) and the
pressure i s about 20 atnobspheres absol ute to about
150 at nospheres absolute. 18. The process of Caim 12
wherein the weight ratio of nmethanol to 2,6- 30

napht hal enedi car boxylic acid added to the
conpartnented reactor is in the range of about 1°1 to
about 10:1. -27 19. The process of C aim 18 wherein
nost of the nethanol, nost of the 2,6-

napht hal enedi car boxyl.ic acid, and nost of the materia
havi ng PEN added to the 27a conpartnented reactor is
in the formof a slurry of the

2, 6- napht hal enedi carboxylic acid in Iiquid nmethanol.
20. The process of Caim9 wherein material having the
pol yet hyl ene naphthal ate .conprises up to about 20.

wei ght percent of the naphthal enedi carboxylic acid.
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5 21. A process for preparing a dial kylester of a
napht hal enedi car boxylic acid conprising contacting
t he napht hal enedi carboxylic acid, and a materi al
havi ng pol yet hyl ene naphthalate , with a | ow
nol ecul ar wei ght al cohol in a suitable reaction zone
and in a reaction mxture conprising a liquid
combirdmiiiteR reict® isdin thePlorebeaeslLfR dIakE! 2, 6-Bphthal@nedicarboxylic
.. nhapht hal enedi carboxylic acid, a material having 10
acid poliqdd metbasabpht hal ate , and a | ow nol ecul ar wei ght

I ' . |t wh t
20. [ f Broge e A e dRpleedRens i soliabon naphinaiate
comprisdsuliieto abotk2hwelht ipescsrit diitiie hBphBRSerRitfeRboXIR! &id.
| ow nol ecul ar - wei ght al cohol is added to the reaction .
21. 7 dhePrReEss| ia| Prepading ¢ Aialisdester r¢fmat maphthalenasticarbawylic acid

i - ' . , L qf ) .
comigiif Sty 3" bapAinetediBhBonlid RS ondl o Biatgrial having

polyeathytehe rgphtdlatee, tithtdnbow aaleofilaaddiightagicolioltihe suitable reaction

al cohol, to the reactiaon, zone in pqunds per _hour is
zone) 04 dns:a TBAGHBLT MXES 1 complie a odigull ofliindester of a
naphfdaidhédighoxdic 2&Geh el .d@gﬁg&?@é‘&barﬂo&?nc acid, a material having

napht hal enedr car boxyl 1 c _
polyethgenapaphiabatedi cnt axyibwe racledulandwelgiht| algohd!, under reaction

cond Y. B B LRSS L 5 gt mocr

.~ in bol @hguialard Mgl phhss alRedcBwW RoRS LM r \Dé‘n*giaﬂtﬁlcggol is added to

pol yet hyl ene napht hal ate conprises up to a

the repelinn zore eadtsioritaneously Hemeaveddmrodhearatiien aone such that the

; ‘ r Lng.a purifi i al kyl.ester of .
oo BP0 R 8 S8 me o BPEOR o BEAS P LRB BBl come i
the gab\iagkl tozhe gatehsf atiditidey bEtecdicBboleGhe M8adidreashe Apounds per

I Xt ure_ conpri si n%&a | ow nol ecul ar wei ght al cohol, a

hour'ﬁéﬁ@‘f'ﬁa@-éﬂe | APBBGINe acid, a dialkylester of a
22. Napd h )F;f‘éb%@' C8f Deft 23¢! Ane Rl %p&ﬁtaﬂlﬁ,%ﬁ& "8I Pthanol, the

pol yetﬁ ene naph te an partitronin

- naphthaleneditarbecyliti addig| izs 2e8-nbphthdidreediearbokgic rdcid uard the liquid

i zed resj dual

. ther |iguor containin sql uhi ) ]
dialk@Si851 i 08 cat A ystnﬂé%ﬁ'“a%?naﬁ?'%g?whﬁ t hackh ystigl | i Hgethyl-2,6-

naphfiz¢Mediéstekylle.a recrystallization solvent at a
tenperature in the range of about 80C to about 190C,

23. t dheoprocass ef Ojaima? 1 wheréiarthe mhateniabhavdfg (polyethylene naphthalate

AT TS L L TR -
24 r@crpy&éséqfcﬁfﬁréﬂaﬁhbyé Buirfied! dRMIGEEY 8t @ hhpRinahedicarboxylic

nmot her |i quo

. --acid comprising:

(a) crystallizing the dialkylester by cooling a reaction mixture comprising a low
molecular weight alcohol, a naphthalenedicarboxylic acid, a dialkylester of a
naphthalenedicarboxylic acid, and a material having polyethylene naphthalate and
partitioning crystallized dialkylester from the reaction mixture mother liquor containing
solubilized residual oxidation catalyst |

~ (b) dissolving the crystallized dialkylester in a recrystallization solvent at a
temperature in the range of about 80°C to about 190°C, to form a recrystailization
mixture,
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(d) vacuumdistilling the recrystallized dial kyl ester
such that the distilled dialkylester contains |ess

t han about 5000 particles greater than about 1.5
mcrons in s size per gramof distilled dialkylester;
and (e) recovering the distilled dial kylester. 25. The
process of C aim 24 wherein the | ow nol ecul ar wei ght

e A ae T B S SR Shhure and

partifdrilfy ¢ecriybielized GamplestaSrom recrystallization mother liquor,
di net hyl - 2, 6- napht hal enedi car boxXyl ate. 26. The process

of(di vagrura distifiag nthensecrstaliizad rdislkylestast syckepthah)the distilled

dialk@?@%@@?@?Ilgszse&}%ﬁgg%cﬁiﬁm Sér:t%[e%aér Ltd BN 22Uk 1% microns in
size paptam lot distilledbikylbstee; add. The. process of Caim
24. wherein the recrystallijization mxture of step (c)
i de) recqussingdhe dlistilied dialkylester: not greater than about
50 C. 28. The process of Caim24 wherein the
recrystallization solvent is nethanol, a C6- Cl10
25. arbmatprocess aoth&llaigen24 ewhébeifl tharlowatmolecdldr Wwhight alcohol is

mettBGE i, Pantihaleediartonie i b sRbialstsligahosyi acid and

ith '
the Waphsflicy t nﬂxt%?évenge PPisad- ,T!ﬂﬁn@fhggg%g?é@@gﬁﬁ@?ﬁcﬂamoxwme.

wherein after step (c) the partition

26, ditha prdcess of faim Bdlvdmargire thebmagtian anixturea isbep (a)tib caoled to a

mnB AT, o et DR i S04 T CFothled e cimetny 2.
naphi;ﬁa?léﬁé@jagﬁﬂo& Eool um. 32. The process of d ai m 31
wherein the fractionation colum is packed with a 25

27. sthhepipeasspek kilaigy 243wherin dhecressysiallizatignmngisture of step (c) is

ergjn the p IS, perfarmed | b h or o
COOIéc?j:)nt iedr)moug m?}éﬁ@ﬁé&ﬁ% Therrogroc rsésaq%éi Cﬁéﬁ'ﬂw 2439\?1%tr ei |’?0 C.
28. Theppirdceise of aClainm @4ewherkialthe FevhyistalliAgiondédeant ibirﬁugfaﬁnol, a Ce

: of steps (&), and (c). 30 35. The process of Caim?2
C1o Wﬁ&?ﬁrﬂ%‘%@ﬂ@éﬁa@d’gmﬂ%ﬂa@bl vent is recycled to

29. e bRV BlafhUs£ vildrBin bReS5RD (D the @Ystallized dimethyl-2,6-

naphthalenedicarboxylate is washed with a solvent.

:30:  The process of Claim 24 wherein after step (¢) the partitioned recrystallized

dimethyl-2,6-naphthalenedicarboxylate is washed with a solvent.

31, - The proceés of Claim 24 wherein the vacuum distiliation is conducted using a

fractionation column.

32. The process of Claim 31 wherein the fractionation column is packed with a

- structured packing.

33. The process of Claim 24 wherein 'the process is performed in a batch or
continuous manner.

34. The process of Claim 24 wherein impurities are rejected along with the mother
liquors of steps (a) ‘and (c).

35. The process of Claim 28 wherein the recrystallization solvent is recycled to the
reaction mixture prior to step (a).
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