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per gent by melght of hm42 6- NDC, and nDre typlcally 2 to 10 wei ght percent
MW 2, 6-NDC, is subjected to a recrystallization pro- cedure for further
purification. Recrystallization is acconplished by contacting the 2,6-NDA
esters with nethanol or other suitable recrystallization solvent and

mai ntai ning the resulting recrystallization m xture at an el evated
tenperature to dissolve at |least a portion of the DM 2,6-NDC and preferably
at |east 75 percent and nore preferably at | east 90 percent 55 of the

DM 2, 6- NDC. Substantially all of the MM 2,6-NDC,. for exanple, at |east
about 90 percent and preferably at |east about 95 percent of the MM 2, 6- NDC
in the crystallized 2,6-NDA esters is al so dissolved. A pressure vessel can
be used to heat the m xture to a tenperature above the nornmal boiling point
of the solvent. Suitable weight ratios at recrys- tallization solvent to
2,6-NDA esters are in the range of 1:1 to 10:1, and preferably 2:1 to 6:1,
respectlvely by weight. Methanol is tfe presently preferred
recrystallization solvent because it is used in the esterification reaction
and it can 7 EP O 541 782 Bl be treated and recycled along with other
nethanol ~process streans. These amunt s of nethanol are general ly
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vapori zed DM 2, 6- NDC and net hanol is cool ed sufficiently to renove nost of
t he DM Zxmd¥¢ and nain- tain the methanol as a vapor. The condensed
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or returned to the reboiler |oop. For exanple, insoluble matter in the
slip-streamcan be renmoved by filtration or centrifugation. Alternatively,
the slip-streamcan be directed to 55 one or nore hydroclones to separate
I nsolubles fromthe liquid distillation MWottons. Overflow fromthe
hydr ocl ones can be returned to the reboiler loop or it can be recycled to
the esterification reactor. The overflow can be di scarded or processed
further and recycled to, for exanple the oxrdatron reactor. It Is to be
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Yl E neasurenents and APHA col or neasurenents were used to eval uate the
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per; c e ecrysidiized@aii®as dried indn SdpsiorpRied tayovanbAsymmaof treanglyses ofthe wﬁeéﬁ -NDA, crude
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Exanpl é y FICED

agi t at; ﬁLdQEPa YA 3 No:

boi | 1 g P Qlabh, rabectiely adl kit hate bkt fieN g
S| Uk YriuidiySwi t Ro vididld doffs Bl Wb’lbhﬁ@17a74§t(§ﬂfﬁa Mféeumaebbtauﬁdadmmﬁl ﬁ&k&ymn
wash ednéfyhidarc&ﬁﬁas&i & teGdet I TiEaRRbAURS U peidBrfl oftheickihe isHaKE Ly the biktillation diri Predtrhadly
cake wasHPRhbpPacgng.and an anal ysis by liquid chronmat ography showed 0. 65
percent Zabia-ishbivs it Sprpdicives bf ekdellentquilitNDigreewas ndddiisalle guifurdrethe privisBiNt everyin
wei g htthe fist cOt-Tha tyd eterielsomained 40 prmh Suliir.butits oony iutibs orpfoweidit basis iscery ﬁma!'oﬁ'paﬂdlyo n
of #x catp¥ distillatesiwap e@mﬂploy Broming; graanic qeptamingnts, and splerwerasveryjew. dmrortandly, thgiseefd
filtrcaulfuipagicagibe eatalysidon tpesesteriication-prowidedsiar dhe remqualiohoxjdation catalypt FRMES. The Keskitingn ¢

MeFNA and was al so nore effective in reducing 2,6-NDA and bromine 50 in

the DM 2,6-NDC. Exanple Il Two batch esterifications were carried out in a
25-gal | on autocl ave made of 316 stainless steel and equi pped with 55
magnetic stirrer, heater, cooling coil, and thernocouple. The autoclave was

charged with 8210 g crude 2,6-NDA, 32890 g nethanol and 10.6 g nol ybdenum
trioxide. The crude 2, 6- NDA was preparﬁd by the cobalt, manganese and
brom ne catal yzed |i qui d- phase oxi datiédn of 2, 6-di net hyi napht hal ene and
cont ai ned 0.28 ppm 6-fornyl-2-naphthoic acid (FNA) and 2050 ppm broni ne.
The m xture was heated with agitation to 255[err]C and hel d at that
tenperature for 15 m'nutes It was then cool ed to 23[err]C and f||tered
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9. 55: percent Mw+2,6-NDC and 0.0238 percent MEFNA, by weight. A second
esterification was run in the same ERQ8¥ #281usi ng 8165 g 2, 6- NDA, 32,660 ¢
met hanol d 10. trroxrda The mi xture was heated with
agitati d’ﬁﬁlp‘&’ 5?@8?‘]’“5%8”?‘?@?‘ ®that tenperature for 15 minutes. It was
then cooled to 33[err]C and frItered u%bﬂg a pressure filter. The cake was
washed with 18 A g, and
an anal ysi s & pednimejis: ' 28

per ceht Mw 2,|6- NDC and O. 0278 (R8N cmmzswwqengrvstau.zwewzmoﬁ eld is
believed to trﬂif;ﬂﬂ SOME Of NG OpUCT ager 1 g to the geroct ave| wal | .
For the recry |%E§|on step,] the aptocl ave was |charged with 6804 g dry
cake fronrthe terrfrcati&m 7711 g 4% dry| cake fréhthe sefond
est eripfi cati MM2BNDCAEHBD g netlha¥fol . | The D02, 6- NDC and WM962, 6- NDJQ wer e
di ssol ved by Q%akugﬁi o 140[er 1] Gya Thp m Xt wpe was| cooled go 69[err|C to

recrystallizg t 6- NDC. The resplting slurryl was filtered usipng a
pressure fil | 8romigsy @PMhad been pr@?f‘ea ed to ‘@9[err C. For t'fie washi hg step,
18320 g of nytAHREEh) were charged 158 t pe aut ol ave,| heated tto 69[err| C, and

passell t hr oudly, ik Qodn ! t er cake Ne washed cgke wgs dried. gfhe dried cake
wei ghed 1394C%€l An anaI 5{9 Imji d| chr omat ogr aghyshowed 0. 51
per cent 2, 6- NIPACE Nymoer ing 2 Bb-NDC &f{d 0. 4008 15 °88rcent MeFNA by

wei ght . Br oni|iNA =\MabApplicetden The dri ed recrystallrzed DMt 2, 6- NDC was purified
by cgpti nuouq NBi=Not Detestedon using a 3" I D col um equi pped with heated feed
system W ped-T] BdBfinea by Myichtbmat UX Spritter, neated arstittare take-off
system and VaolkuR gekilibn 1he CO um was- packed with 78" Sul zer CY[err]

patkKi ng, a hi ghe meied Brely fddescered. ur ed packi ng made of 316 stainless stee
gauze. The f eed Pategmited¢oplowbmabridall. nt 0 t he col umm bel ow t he packi ng. The

col urem pressure was nmaintained at 5333 Pa 20 (40 torr). The feed rate was
48.0 g/mn, and the reflux ratio was 1.5:1. A distillate product was
renmoved at the rate of 34.0 g/mn. The product was white and contai ned no
detectabl e 2,6-NDA or MM 2, 6-NDC, 0.0019 ppm MeFNA, and | ess than 2 ppm
brom ne. The APHA color was 66. The exanpl e denonstrates that DM 2, 6- NDC
havi i | ow color and low | evels of inpurities such as 2,6-NDA, MW 2, 6- NDC,
MeFNA and brom ne can be prepared by the process of this invention wherein
recrystallized DM 2,6-NDC is 25 subjected to vacuumdistillation. This
exanpl e al so denonstrates that the recrystallization step of this invention
greatfy reduces the |evel of MW2,6-NDC and MeFNA in the crude DM 2, 6- NDC
Example 1V so Crude 2,6-NDA was esterified with nmethanol utilizing

sul furic acid catalyst in a batch process. The 2, 6-NDA was prepared by the
cobal t, nmanganese and brom ne catal yzed | i qui d- phase oxi dati on of

2, 6- di met hyl napht hal ene. A glass- lined reactor was charged with 130 parts
crudee 2, 6-NDA as a slurry in 1140 parts nmethanol and 13 parts, 80 percent
suL;ﬁric acid, (The other 20%is water.) The reactor was equi pped wth an
overhead condenser and 150 psig rupture disc. The m xture was heated,
utilizing a steamjacket until the reactor internals reached approxi mately
120[err] C. The 35 esterification m xture was mai ntained at 120[err]C for a
six Hdur period after which the reactor was slowy cooled overnight with a
wat er jacket. The crude ester was isolated fromthe nother |iquor using a
perforated basket centrifuge. The product was isolated in four separate
centrifuge cycles and each centrifuge cake was washed with 50 parts

nmet hgpol . The crude ester (mnus 10 parts for sanple retain) was
recrystallized in 1050 parts nethanol in the sanme glass-lined reactor. The
m xture was heated until dissolution, held at 120[err]C for 30 m nutes and
slowy cooled to anbi ent tenperature overnight. 40 The recrystallized

DMt 2, 6- NDC was isolated in three centrifuge cycles and washed with 50 parts
met hahol . The wet recrystallized cake was dried in an expl osi on-proof tray
oven. A summary of the anal yses of the crude 2,6-NDA, crude DM 2, 6- NDC, and
recrystallized DM 2,6-NDC (131 parts) is presented in Table I. The
recrystallized material was purified by batch distillation. The apparatus
consisted of a heated one-liter reboiler flask; a 1" ID colum filled with
34" of a high-efficiency structured gauze packi ng; an overhead condenser
cooled with 45 tenpered oil; a reflux splitter; a condensate receiver; and
a vacuum punp protected by a water-cooled cold trap. The product takeoff
system was enclosed in a box heated to hout 230[err]C to prevent freezing
of the distillate. Prior to the distillation, the unit was washed with
boiling xylene. Dry recrystallized DM2,6-NDC (493.2 g) was then distilled
at a pressure. of 2666 Pa (20 torr). The product was recovered as three
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. Demrmfngd by X-ray fluoresoence(?
. Determined couloumbmeirically.

c. Gas chromatography, paris per million by weight.
d. Liquid chromatography, parts per million by weight.

lk/' Example V

50

49

NA NA = NOL

According to the procedure of Example IV, crude 2,6-naphthalenedicarboxylic acid (2,6-NDA) was esterified, and
the resulting crude dimethyl-2,6-naphthalenedicarboxylate (DM 2,6-NDC) was recrystallized and dried.
The recrystallized material was purified by continuous distillation. The apparatus consisted of a heated feed tank
on a scale, a feed control valve, a 3" ID column filled with 78" of Sulzer CY™ packing; a wiped-film evaporator; a residue
receiver, a reflux splitter, an overhead condenser cooled with tempered oil, a condensate receiver, and a vacuum pump
protected by two cold traps. The column and the product takeoff system were enclosed in an insulated box heated to
about 230°C to prevent freezing of the distillate.

The feed was infroduced above the evaporator and below the packing at a rate of 60.5 g/min. The reflux ratio was
1:1; and the pressure at the reflux splitter was maintained at 2666 Pa (20 torr). The average distillate and residue rates
were about 43.9 and 16.6 g/min., respectively. Table Il shows the product analyses. Product colors by both the YIE and
APHA methods were very low. Particulate contents measured by the HIAC-Royco instrument were also very low. DM-
2,6-NDC prepared by procedures similar to that used to prepare the feed DM-2,6-NDG for this example as well as by

other procedures were also measured for particulate levels prior to distillation. The particulate concentrations for these

samples ranged from 46,900 particles/gram to 175,000 particles/gram. Therefore, this example demonstrates that dis-
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a. Determined by X-ray fluorescence. b. Determi ned coul ounbnetrically. 35
c. Gas chromatography parts per mE?Oéﬁm%l ght. d. Lquid

chronato rg&ﬁy arts lion b& ht. 40 Exanpl eV According to the
pr ocedur rouides W%‘EIED%“%"" ‘éPb‘H?"Iﬁ'SYel?r‘?é‘Eﬂ"E‘é{? ngfo%ci d (2, 6- NDA)
was esterified, and the resul ting crudggpen

di net hyl - 2, 6- na ! O ) a-s—#eew—&t—a—l—tl'i zed and
dried, 45 The r ecr Jonuppys Disgliation otMethanol-Ractystallzed DMEEMRE - ont i nfious

di stiArl ati on. THGutdopar at us cohsfesd)dd of [a2heak ®@d fEed Jtank [oh alscale, a
feed control valge,, ﬁ 3" I D colupn flilled wthl Z8" plaSulszer| SY" |packi ng;
w ped-fil mevap rato a residpe redeiver}, a reflux ljitter], anjoverhead
condenser cool e AT #8 errpered oM |a d®ns re:gg\;e , 4 a|vacuum
punp #rotected hPelawo col d traasNAThe e8| juerd clsthanr oict| aakg¢of f system
were encl osed i nygR @rfjul at ed poxa hgahed [t osb 5154 2BRk [teosrleygnt freezing
of the distillate ':(> The feed was .introduced apovd the |evapgrat or and
bel ow t he packi m&'Eéf\"'ﬂen? ate of | 6¥A5 |gPAP . 098¢ 9&“ YA 1% &% 1:1; and
the pressure at [AdeNo eigKOWgspl | t Ner wao1 nekartial *eal ANAZ68@1H0.412¢ torr).
The a¥erage distp dyg rla phaut : nd g/ mn.,
respectively. T + o 7 m“ﬁprng%it%,agc; !@éf%}gt ,\1,]‘3!61\.,3 by both
the YIE and APHA"- %P’Prods were Very llow. Harticul ate| contents neagured by

t he HI AC- Royco ilasNpanent were| aNso |vexy (| ew. D 2| BANDS prleglar ¢d by

pr oce%jur es sim | pisdengarat usefl 4§43 {reparfest hel §eed] A 2.90- 3[{: fgr this

exanp e as wel |l {as_by 55 ot her| procddures weref al so| medsured for

rt| culate leveM&FNYior to di bt M1 dti dA.| ¥he bMti ENrdtY cdnt®endrations
hese sanpl e=NA&un@0dlatilc om 46, 900 partl cles/gramto 175, 000

partl cl es/ gram Fﬂaﬁgﬁzx%}h e AIPT e UETDNStrates tiat or s- t EP O

541 782 Bl tillat iyQhy lh%%%@Xézd%?MDMﬁn@m%%Vd ng very |ow
| evel s of parti culHicmoeeindraigitnat i on Continuous Distillation of

Met hanol - Recrystal li zed DM 2, 6- NDC Cut No. (Feed) 1 2
3 4 5 6 Bra, ppm 11 [err] <2
[err] NA [err] [err] APHA Col or NA 51 62
86 %0 7\% 62 10 Delta Y
0.3 xample Viny o, 3 09Haze(NT 004 005
0 04 %%Erm& C oon al perce)lt 2.6-NDA, 3. 5 nt MM- 9 0 p ent
%01.& enum tch d| 2666 Iatl

0. 01, o e o sﬁm bad e ss.ur ot fon
839 'é@ee Pa¥20%0m)). A Smeps dlstllled over, and 17.8 perceitof the feed é recov
<4 M&bottoné The materi5I4n Qbottomswas a semi-solid i oz rldtiMPeven at 315°C. The viscosiy, Measured with 2
2 4 Brookfield inbifyment] exteleded 2,000 oooébsWialoftl'usvnscosnyoould notbe purhfiad except withhf extrdder
14 or sitifar devitd. The formafiéh dilthis-mahésitil inte dibtilldtioe battomé e, titsreiore) @bacbeptabie for yommercial

f I u0r4es ©peatiens. Pie cobalt, manganese and molghdertaarin the feedsfothie distitlation Wasipreberih bevause prosediunes

I ze  pemwegmeatnsestio Pivio titbs\D&als inmethe esterification heacliotHiilyeRo pimiar distillétionareuch as Ex@mple
Ex | e NywheRethe melalsiveré nobfesBiyinthegiistijalion feetibeghuse sulfurie ackbwasused @mian etediicaiopcatalysts 3
per cent tW'YUWW%@FS’“b@ﬁ’%mm cobalt, 0.78 percent nmanganese and 0. 048
percent nol ybdenum was batch distilled at 2666 Pa (20 torr). The
disti®lation was 35 terninated when the bottons tenperature reached 288C
(i.e. 30C above the boiling point of pure DM 2,6-NDC at 2666 Pa (20 torr)).
At this point, 82.3 percent of the feed had distilled over, and 17.8
percent of the feed was recovered as bottons. The material in the bottons
was ggsem -solid that did not flow even at 315[err]C. The viscosity,
nmeasured with a Brookfield instrunent, exceeded 2,0,0,000cps. A material of
this viscosity could not be punped except with an extruder or simlar
device. The formation of this material in the distillation bottons is,

t herefore, unacceptable for commercial 40 operations. The cobalt,
mangaMese and nol ybdenumin the feed for this distillation was present
because procedures were not used to renove these netals fromthe
esterification reaction mxture. In simlar distillations, such as Exanple
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|V, where the nmetals were not present in the distillation feed because

sulfuric acid was used as an est &ERGILBRB cat al yst, the highly viscous

botto r §) due did not form 45 50 55 EP 0541782 Bl Exanple VII The
gBﬁEP@ I

sol ub f MM 2.6-NDC in nmethanol was neasured at various tenperatures
as sho beI aII |t was _ob rved t hat, Mvi 2 Q, form
o sunce TR R b e e e B2

(g/ 1@8 no era ure % gl

0. Geg 9.4 (49) 0.255 30.6 (87) 0.510
51.7 125) 15 = 01744

55 0 g 13 1% 1 493 Solubility of MM-2,6-NDC (g/100.g %% Jermperature 108. 3
(227) 8.917 : 143.9 (291) 20 dfai'f’s [26P1.|] A process for
preaparing purified dinmethyl-2, 6opgoht hal enedi dar baxykssj ¢ from

2, 6- napht hal enedi car{boxyl i ¢ aci I ch procegs 368NP é’ﬁes: a) reacting in a
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50 5. The process of Claim 1 wherein prior to step d) crystallized dimethyi-2,6-naphthalenedicarboxylic acid and mono-
methyl-2,6-naphthalenedicarboxylate partitioned from the mother liquor are washed with methanol.

6. The process of Claim 1 wherein partitioned recrystallized dimethyl-2.6-naphthalenedicarboxylate is washed with
methanol.

7. A process according to any of claims 1-6 for preparing purified dimethyl-2,6-naphthatenedicarboxylate from 2,6-
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