19 F E B 2004 1 DESCRI PTI ON METHOD FOR MANUFACTURI NG

2, 6- DI METHYLNAPHTHALENE Technical Field The present invention rel &fEB 2000 a
met hod for rmanufacturing 2, 6-di nmetyl napht hal ene whi ch can be used
effectively as, for exanple, a feedstock for 2,6-naphthal ene dicarboxylic
acid which is used for form ng polyesters or the |like. Background Art In
order to obtain the superior features of polyethyl ene naphthal ate which
is used for manufacturing fibers, fijlos, and the like, which are
primarily formed of polyethylene naphthalate, it is necessary that 2, 6-
napht hal ene di carboxylic acid, which is a nononmer conponent for formng a
polynmeric material, have a high purity, and accordingly, it is also
desirabl e that 2,6- dinethyl nadBICREMEBIQRer ei nafter, di nethyl napht hal ene
will be referred to as DWN regardl ess of the positions of substituent

met hyl groups) for form ng the nononer conponent have a high purity. DWN
has 10 isoners, and a highly pure 2,6-di nethyl napht hal ene (preferably

havi NETHOD iIROR HAMPPACTUR FE e3 , 6 WALMETHELNARBEHM-ENEsubst anti al | y none
of the 19 FEB 2004 2 other 9 isoners, is preferably used. As a nethod for
manuf acturing the 2,6-DW described above, there may be nentioned a

met ho Spay ab{dPg2, 6-DMN froman isonmer mxture obtained by
isoneﬁ?gﬁﬁg'l,S-DNN which is forned by a reaction between orthoxyl ene and

but adi ene; qe Ptd¥rh olrérst igh eéhytasi ng aapéthatefiexor
manufacturing 2 ,6-dimetylnaphthalene which can be used
effectively as, for example, a feedstock for 2,6-naphthalene
dicarboxylic acid which is used for forming polyesters or

the like.

Background Art

In order to obtain the superior features of
polyethylene naphthalate which is used for manufacturing
fibers, films, and the like, which are primarily formed of
polyethylene naphthalate, it is necessary that 2,6-
naphthalene dicarboxylic acid, which is a monomer component
for forming a polymeric material, have a high purity, and
accordingly, it is also desirable that 2,6-
dimethylnaphtahlene (hereinafter, dimethylnaphthalene will
be referred to as DMN regardless of the positions of
substituent methyl groups) for forming the monomer component
have a high purity. DMN has 10 isomers, and a highly pure
2,6-dimethylnaphthalene (preferably having a purity of 99%

or more), which is mixed with substantially none of the



‘et hyl napht hal enes, subsequently isonerizing, and separating 2,6-DW., and
‘a method of separating 2,6-DWN froma tar or an oil fraction. Hopg¥eB, 004
“the fractions and the products described above are each a mixture
containing many types of DMWN isonmers in addition to 2,6-DW, and hence,

- the 2,6-DW nust be separated fromthe m xture descri bed above. However,
since the boiling points of these DW i soners are very close to each
other, it has been difficult to separate a highly pure 2,6-DW therefrom
by distillation which is commonly wused for separation/purification of
organi ¢ conpounds. Accordingly, as a nethod for separating this 2,6-DW, a
crystallization nmethod or an adsorption nmethod has been proposed, and in

addi t i gehep Hhesemerishods mrdfianssiwhosej. for exanple, a nethod
conprising formng a conplex by using a certain organic conpound,

separ ati ng gdea cagphed. ferdmafeFanpaiing tthie 2sepamat etbscanibdexk, and

conbi nati ons of the nethods described above have al so been proposed. A
cool i ngboeystaklrez atayobemtdind drred armidtdbdxpf ciepawat heg p2 pfebMy  of

2, 6- DWN having a highest nelting point anong the 10 types 19 FEB 2004 3 of
DIWN i spaBfSanandofieic e it reo alb el med shal 1S o r oad meet hos-DMN whighe
conpared to the nethods descri bed above, this nethod can be used suitably
‘as an isdf@stmed byepandcniomeidineeHoneitersyineand bakadeenedi afi cul t
to obtain a 2,6-DWN having a purity of 99% or nore only by the cooling
cryst ahkthatii oompetilschg agigtessingomphtthakenesd using a solvent is
generally used together therewith. For exanple, _in Japanese Unexam ned
Pat ent mappyLoaphdhaendscats wrse@eent Ug- Sr@re kel 1B- 22ud osepplalaPdnese
Exam ned Patent Application Publication No. 50-22553, a nethod has been

di scl o2el-PMNuhaaid & mathediiod wePakht s ot DAY i SorRrd $3r or an

oil fraction. However, the fractions and the products
described above are each a mixture containing many types of
DMN isomers in addition to 2,6-DMN, and hence, the 2,6-DMN
must be separated from the mixture described above. However,
since the boiling points of these DMN isomers are very close
to each other, it has been difficult to separate a highly
pure 2,6-DMN therefrom by distillation which is commonly
used for separation/purification of organic compounds.
Accordingly, as a method for separating this 2,6-DMN, a
crystallization method or an adsorption method has been
proposed, and in addition to these methods mentioned above,
for example, a method comprising forming a complex by using
a certain organic compound, separating the complex, and
decomposing this separated complex, and combinations of the
methods described above have also been proposed. A cooling
crystallization method is a.method exploiting the property

of 2,6-DMN having a highest melting point among the 10 types



crystallized by cooling, solid-liquid separation is perfornmed by suctipon
filtration, and the obtained solid conponent is dissolved, in a1§kﬁéﬁjqﬁ
“and is then crystallized by cooling. However, according to the rel ated
arts described above, a DMWN m xture which primarily includes specific
- DWN i soners anong the 10 types of isoners, such as 2,6-DW, 1,6-DW, and
1,5-DMN, which are easily isonerized to each other and are easily
separated, is used as a feedstock, snd a specific DVWN mxture in which
the content of 2,7-DWN which is difficult to separate from2,6-DW is
limted to |l ess than 5 nole percent (approximately equivalent to 5 wt) is
used. A m xture containing DW isoners obtained in a typical

nmanuf aglfUHMRY iBOREASS RN IHde) theC|dasi iy WP HiaIDi faofor, ethbl and
hence, when 19 FEB 2004 4 a m xture cont ai ni ng DWN i somers which includes

5 W% 95 siRpeeOtohparidiNtcs thEethedhotls eriditied MRKED, daite With the
related art discloséd in the publications described above, it has been

di fficpetnhba elndipe &stidhitRble 2s5-dANndus it 831 fegdatsidniat i ons
descri bed above, the present invention was nade, and an object of the

presenpetA¥ANT | Gdwevert,0 simed de aametdesh foirf ManiIftacidirdbaen i ghly pure
2,6- DWN even when a m xture containing DW isonmers which includes 5 wt%

or nor g, 6LpEN7 haMilnigs augprdiay @ ff @adstoacimord?d smlos e tife lduelingn A
met hod for manufacturing 2, 6-di net hyl napht hal ene according to the present
i nvent cepstafildlaatdmns aethddie a provess stedrrdsadredimant amirg ses a step
of performng cooling crystallization of a m xture containing
di mret hgbhaphthdkegeneaxaldly uscdudeg;et er dihmtdwdtiaphtitat eneample st ep of
performng solid-liquid separation to obtain a
in Japanese Unexamined Patent Application Publication Nos.
' 48-5767 and 48-22449, and Japanese Examined Patent
Application Publication No. 50-22553, a method has been
disclosed in which after a mixture containing DMN isomers 1is
crystallized by cooling, solid-ligquid separation is
performed by suction filtration, and the obtained solid
component is dissolved in a solvent and is then crystallized
by cooling. However, according to the related arts
described above, a DMN mixture which primarily includes
specific DMN isomers among the 10 types of isomers, such as
2,6-DMN, 1,6-DMN, and 1,5-DMN, which are easily isomerized
to each other and are easily separated, is used as a
feedstock, and a specific DMN mixture in which the content
of 2,7-DMN which is difficult to separate from 2,6-DMN is
limited to less than 5 mole percent (approximately
equivalent to 5 wt) is used. A mixture containing DMN

isomers obtained in a typical manufacturing process

generally includes 5 wt% or more of 2,7-DMN, and hence, when



solid conponent; and a washing step of washing the solid conponent using
a solvent; wherein the solid-liquid separation performed after th&fEB@Eng

“crystallization includes press filtration. In addition, in a nethod for

manuf acturing a highly pure 2,6-dinethyl napht hal ene according to the

- present invention conprising a step of perform ng cooling

crystallization of a m xture containing dinethyl napht hal enes 19 FEB 2004 5

whi ch i ncl udes 2,6-dinethy|naphthale9$, a step of performng solid-liquid

separation to obtain a solid conponent,” and a washing step of washing the

solid conponent using a solvent, the washing step may be perforned at

| east twice, and a part or the entirety of a nother |liquor obtained in a

seconda Wegbhpe éb%&d%hﬂdbfbMN”E§3Hé¥§ WIRSHH Non ST Eed®Y Py USLD as  a
solvent in a washing step perforned prior to the washing step at which

the nogBee bEAPON DRI dd) 4 heedmi sk dpsciébsfaahov e idie mxture

contai ni ng dinethyl napht hal enes may be a m xture conposed of

di met hyhaapgi Hekanaris S oded tie vl b Plcdtoid esesir ivwgnt i on, the
pressure of the press filtration is preferably 10 kg/cn2 or nore, and

the prgpsvéj! itahagnbeerP/dEfriRM R foHUEh Usi Ry ¥ Yhere PF S6SoMN D
addition, a m xture containing di nmethyl napht hal enes, ich includes 5 wt %

or nore of ¥h 7 iéwebhythapbikabeiensndeschd besedbaved frerdgre@entand t he.
cooling crystallization may be perfornmed for a m xture containing

di met hyhnapbibdal eass made,chndhdddsjdas o hdre Freddntofinvention
2, 6-di met hyl napht hal ene. I n both cases descri bed above, a highly pure
2, 6- disetbhypnaphtieabe metdad Hommanidzaimeding a highly pure 2,6-

DMN even when a mixture containing DMN isomers which

includes 5 wt% or more of 2,7-DMN is used as a feedstock.

Disclosure of Invention

A method for manufacturing 2,6-dimethylnaphthalene
according to the present invention, which can solve the
problems described above, comprises a step of performing
cooling crystallization of a mixture containing
dimethylnaphthalenes which includes 2,6~dimethylnaphthalene;
a step of performing solid-liquid separation to obtain a
solid component; and a washing step of washing the solid
component using a solvent; wherein the solid-liquid
separation performed after the cdoling crystallization
includes press filtration.

In addition, in a method for manufacturing a highly
pure 2,6-dimethylnaphthalene according to the present
invention comprising a step of performing cooling

crystallization of a mixture containing dimethylnaphthalenes



In particular, when the washing step is perforned for a solid co onen;
~containing 80%or nore of 2,6- dinethyl naphthal ene by using a sdl Y ewi W0and
subsequently, 19 FEB 2004 6 solid-liquid separation and distillation are
performed, a 2, 6-dinethylnaphthal ene having a high purity of 99% or nore

- may be obtained. According to the present invention, as the solvent used

I n the washing step, an aliphatic hydrocarbon and/or alicyclic
hydrocarbon having 5 to 10 carbon atenms are preferably used. Brief
Description of the Drawings Fig. 1 i$ a schematic di agram show ng a

typi cal exanple of a nethod of the present invention. Fig. 2 includes
views for illustrating a tube press nethod which is a typical exanple of

press fhlithaihenudesg2,-idimetsgarmitithalieigr,am Suwp ngf péypormingxanpl e
of a nmethod of the present invention. Best Mdde for Carrying Qut the

I nvent 5nifn] ke igasepatadiionh td NN 2 selddicetgynens) iagd a
crystallization and filtration froma m xture containing DVMN isoners,
whi ch {ashidgs stept Yrowasiiagofchid 5NN amgbramta ud eglsd ookl vedren t he

m xture containing DW isoners is crystallized by cooling, the viscosity
of a stheryashihle steipX imaye beopea funrgedOMY ilsersr svise hambsedpatten the
suction filtration is performed for this slurry in order to obtain
2, 6- D\dr the eapdretiyorfefdf motdreay fiquordt hdteoirdest iId FER@DOA 7 |iquor is
|l ow, and hence, it is difficult to obtain a highly pure 2,6-DWN.

washing step or in a subsequent washing step may be used as

a solvent in a washing step performed prior to the washing

step at which the mother liquor is obtained.

In the method described above, the mixture containing
dimethylnaphthalenes may be a mixture composed of
dimethylnaphthalene isomers.

In the method of the present invention, the pressure of
the press filtration is preferably 10 kg/cm2 or more, and
the press filtration is preferably performed using a tube
press.

In addition, a mixture containing dimethylnaphthalenes,
which includes 5 wt% or more of 2,7-dimethylnaphthalene, may
be used as a feedstock, and the cooling crystallization may
be performed for a mixture containing dimethylnabhthalenes
which includes less than 25 wt% of 2,64dimetﬁylnaphthalene.

In both cases described above, a highly pure 2,6-
dimethylnaphthalene can be manufactured.

In particular, when theé washing step is performed for a

solid component containing 80% or more of 2,6-

dimethylnaphthalene by using a solvent, and subsequently,



The inventors of the present invention carried out intensive research on
~the nost significant subject that is to obtain a highly pure 2,3 qwﬂfmfwn
a mxture containing DM isoners, which includes -5 wt % or nore ﬁ
2,7-DMN, used as a feedstock. As a result, it was discovered that when

- press filtration was incorporated in a solid-liquid separation process
whi ch was perfornmed after cooling crystallization, a highly pure 2, 6- DWW
can be manufactured even when a mixgure containing DW isoners which
includes 5 wt%or nore of 2,7-DNMis used, whereby the present invention
was made. In the solid-liquid separation process, press filtration may be
performed after a part of a nother liquor is renoved by centrifugation
fromasesl idLyigbial Begdakyut ionolkingy dirsytsitldldti ioat iaorg perr faymexd, paef er abl y
performed for "a slurry obtained right after cooling crystallization. As a
press £jdidahéenyIaapadhaflieneehavilig e ltigie pesty, of '99% ter peres, a

pl ate press, a cage press, a belt press, screw press, or a disc press

net hothdpybdeopeatineded. Anong these nethods nentioned above, a nethod
whi ch can perform press filtration at a higher pressure is preferable
when used A@gordingt tbatheapsepeadudnventiond alsordealsolvent tugrd press
met hod in which a high pressure of 100 kg/cn®2 or nore 19 FEB 2004 8 can be
appl i eth i sherehshdbhy stepd. athaldgdiat iy imsigneaion nd{®e press net hod
is as shown in Figs. 2(a) and (b). For exanple, a rubber-nmade cylinder
12 i s abiceol iccayByogasbotedavigidid £kt ctanhan a§MHodR¥Fe11 formed of a
screen wound with a filter cloth, a slurry 13 is supplied into the

annul spregferabilyedsiegt-ween the two cylinders, and a high-pressure |iquid
is fed in the

Brief Description of the Drawings

Fig. 1 is a schematic diagram showing a typical example
of a method of the present invention.

Fig. 2 includes views for illustrating a tube press
method which is a typical example of press filtration.

Fig. 3 is a schematic diagram showing a typical example

of a method of the present invention.

Best Mode for Carrying Out the Invention

In the case in which 2,6-DMN is separated by cooling
crystallization and filtration from a mixture containing DMN
isomers, which includes 5 wt% or more of 2,7-DMN, used as a
feedstock, when the mixture containing DMN isomers is
crystallized by cooling, the viscosity of a slurry of the
mixture containing DMN isomers is increased. When the
suction filtration ié performed for this slurry in order to

obtain 2,6-DMN, the separation efficiency from the mother



rubber nmade cylinder so as to squeeze filtrate out of the perforated
_cylinder 11, whereby press filtration of the slurry 13 can be p?gﬁéﬂﬂﬂﬂ.
The tube press nethod descri bed above has been used in applications such
as sludge treatnent, but has not been used in the organic chem cal
industrial field since the rubber film made of raw rubber is dissolved
in an organi c solvent. However, as the rubber film described above, a
fluorinated el astomer (polyfluorocarbon, for exanple, "Viton"

manuf actured by E. 1. du Pont), which 1is insoluble in an organic solvent,
has been developed in recent years, and hence, the tube press nmethod can
be used for the manufacturing nethod of the present invention. As the

mi xt ur igaot aisi hgwpManids tremcs ,wiitchi s slififisodds & Wptadal imdrighly
crystallization in the present invention, a mxture containing 5 w % or
nmore opure72 PADMHY be used, and in addition, a mxture containing 10 wt %
or nore of 2,6-DWMN is preferably used. Wen the content of 2,6-DW in a
feedst ock |Hss ifmeentOrst &f shei presentoipERNXiOn gagaiedi Pulg DWN i soners
which includes 2,6-DWN at a low purity is preferably distilled so as to

i ncr easptéhsiveoneeearsh om dhe2 MesSHVS ign IMGLGRM, Ukt tha%s ¥ xture
containing DWN isonmers is processed by cooling crystallization to forma
sl urrytoaodtahn sohiighllyl quire o Jira® HEPFHER FtAMIY urry by
press filtration, thereby yieldin% a highly pure 2,6-DWN. A crystal of
the i RMNr &senarai nWhgobviincdadass 5 wit Py ore Ko idy cditPnedtit®is fed
into a solvent for washing. A slurry contaipjing the ¢crystal .obtained
after amshi igedstogkocedfed BPSIGItd4Y JIAS 14 %hﬁ?mf%?%onnnn

nmet hod such as centrifugati.on, and the, solid thus arated is
press filtration é%s incorporated in a sg}idffﬁﬁulé

separation process which was performed after cooling
crystallization, a highly pure 2,6-DMN can be manufactured
even when a mixture containing DMN isomers which includes 5
wt% or more of 2,7-DNM is used, whereby the present
invention was made.

In the solid~liquid separation process, press
filtration may be performed after a part of a mother liquor
is removed by centrifugation from a slurry obtained by
cooling crystallization, or may be preferably performed for
a slurry obtained right after cooling crystallization.

As a press filtration method, for example, a tube press,
a filter press, a plate press, a cage press, a belt press, a
screw press, or a disc press method may be mentioned. Among
these methods mentioned above, a method which can perform
press filtration at a higher pressure is preferable when
used for industrial mass production, and above all, the tube

2
press method in which a high pressure of 100 kg/cm” or more



distilled for renoving the solvent, thereby yielding a highly pure
~2,6-DWN. In the mxture containing DMN i soners obtained after <x¥g;992%4
crystallization, in addition to 2,6-DVN, the other nine DW isoners an

ot her al kyl napht hal enes are contai ned, and nost of the conponents are

- present in aliquid state (partly in a solid state). Wen these isoners
are contained at high contents in the crystal obtained after solid-liquid
separation, it is difficult to obtaig a highly pure 2,6-DW even after
subsequent washing treatnent. In order to obtain a highly pure 2, 6-DW,

it is inportant to sufficiently performsolid-liquid separation by press
filtration perfornmed after cooling crystallization. Accordingly, the 19
FEB 2084n-bdOapplgbdr ishprefessiwly asedng press filtration, the better the
separation effect is. -The pressure is preferably 10 kg/cnR2 or nore, is
nore pref eraid \yb&Oikgprim@iplenofethantdube press meitdogr dSe@8bly 80 kg/ cm
2 or nore. By these cooling crystallization and press operation described
above, shéwenpini Fygsf. 2(&)DeNd ribhe Fon @xempdent & diwWPaMtaddners is
preferably increased to 80%or nore. Inpurities in aliquid state present
i n t hecyl khder 12onsaceincgnbvnNcaddyepsrowisiesh lduide fs BOEFatRt e of 2, 6-
DWN, can be easily renpoved by washing using a solvent, and a _high purity
of 99%ypiinder &anfbamechalfl SO FOUN HHED e HE T LT R e purity
of 2,6-DWN cannot be 80% or nore when the operation of the cooling

cryst a$lupnyi 48 sl soped iay IR &ﬁ’@s?qqqlﬁ"{a)ﬁ% ARG TR Dnce

St age"The SHRCCEASEERTSunETSUA (BT EZGPRHS IS AartSt ThcriSsed to

80% Orrgg}ggrg%a&%p%%tlii%%érhesoor.)':lesr toi OsQ;uOJez:[ehefiltrate out of the
perforated cylinder 11, whereby press filtration of the
slurry 13 can be performed. The tube press method described
above has been used in applications such as sludge treatment,
put has not been used in the organic chemical industrial
field since the rubber film made of raw rubber is_dissolved
in an organic solvent. However, as the rubber film
described above, a fluorinated elastomer (polyfluorocarbon,
for example, "Viton" manufactured by E. I. du Pont), which
is insoluble in an organic solvent, has been developed in
recent years, and hence, the tube press method can be used
for the manufacturing method of the present invention.

As the mixture containing DMN isomers which is
processed by cooling crystallization in the present
invention, a mixture containing 5 wt% or more of 2,7-DMN may
be used, and in addition, a mixture containing 10 wt% or

more of 2,6-DMN is preferably used. When the content of

2,6-DMN in a feedstock less than 10 wt%, a mixture



cooling crystallization followed by the press filtration (hereinafter,
~operation perforned at |least twce may be referred to as "nultisngqgjmu
sonme cases). Since 2,6-DVWN and 2,7-DWN have simlar structures an
properties to each other, their behaviors are also simlar to each other,
~and hence, it is believed that nost of inpurities in a solid .state
present in the crystal of the m xture containing DVW isoners obtained
after solid-liquid separation is 2, 74DVWN. 19 FEB 2004 - 11 However, when
the purity of 2,6-DW is increased t0 80%or nore, and the content of

2, 7-DW in the crystal is decreased, alkylnaphthal enes and the DWN

i sonmers other than 2,6-DWN and 2,7-DWN, which are present in aliquid

st at e, c8ft¥&ndfga DMIOliw@mieriso whiistolives I deDN, 6 DMl hethce, Lawst of this

2, 7-DVWN can be easily renoved together with other inpurities ina Iliquid
st at e. pitieiet belefleanddly wien iliedwd tas dfo Afctiddse ithe ess than 80%
the anobunt of a 2,7-DWN present in the crystal formis increased, and
hence, cbhcbaceaed ot Bffi @yle-DMID tree v evt HxDMMbmml y by washing. In
addition, concerning a small amount of a 2,7-DMN in a solid state present
in the cryshas mixtheencrniaéndangt 8MNi igoleksi Sempreocastsaidnddy af t er
solid-liquid separation, since the solubility of 2, 7-DMNin a solvent is
hi gher cobahntthatrysftad 18-z omarte XornDMN slurgyr efandrithialdgl ddssol ved in a
solvent, 2,7-DWN can be extracted fromthe crystal of the mxture

cont ai hiigygiBVNepiagakdion by pestfiompagsifiny £heplsdamry He pess®nt used in
washing treatnment of the present invention is not specifically limted as
| ong afiltriagion athierglivd Ysiediding aahigdeiyathwre t MNur éd condition and
is easily separated from DWN, and an aIHPhatjc hydr ocar pbon or an

al i cycFryshpdr 6&aithen Mixthrss goahainidey DML SARfet - dfhich 1s a

solid component, is fed into a solvent for washing. A
slurry containing the crystal obtained after washing is
processed by solid-liquid separation using a common method
such as centrifugation, and the solid thus separated is
distilled for removing the solvent, thereby yielding a
highly pure 2,6-DMN.

In the mixture containing DMN isomers obtained after
cooling crystallization, in addition to 2,6-DMN, the other
nine DMN isomers and other alkflnaphthalenes are contained,
and most of the components are present in a liquid state
(partly in a solid state). When these isomers are contained
at high contents in the crystal obtained after solid-liquid
separation, it is difficult to obtain a highly pure 2,6-DMN
even after subsequent washing treatment. In order to obtain
a highly pure 2,6-DMN, it is important to sufficiently
perform solid-liquid separation by press filtration

performed after cooling crystallization. Accordingly, the



carbon atons of an aliphatic hydrocarbon or an alicyclic hydrocarbon is

preferably in the range of 5 to 10, and for exanple, hexane or t ane nmay
“be nentioned. 19 FEB 2004 - 12 The anpunt of a solvent on a meigﬁﬂ%@dQWs
is preferably at |least one-third, is nore preferably at |east one tines,

- is preferably at nost 50 times, and is nore preferably at nost 5 tines of
the crystal of the m xture containing DVWN isoners which primarily
includes 2,6-DWN. In addition, the_ nperature range in washing treatnment
is preferably - 10C or nore, is nore preferably 5C or nore, is preferably
45C or less, and is nore preferably 30C or |less. .As described above, by
the washing treatnent using a solvent, 2,7-DWN can be renoved fromthe
cryst ah j gheth@heMpresis reothaiitig pridvy | Sidmarat imn exthadietrer hoivever

when thé content of 2,7-DW is high, a 2,6-DW having a high puwity of
99% or sBBheaFR¥nNeIf fee tohitsAi Nnathe pregnmuoases grnefqmlly n hgkghemwashi ng
treatnent once. In the case described abo%p, a highly pure 2,6-DW can be
obt ai ngg R¥repeikondrey grief aradiliynd o reptanio ramdregstarntdi ice; evevever ,
when the washing treatnent using a solvent is sinply perfornmed at |east
tw ce, mbke pk@&@rqblg;&ﬂuwgmm&!b&-mﬂqyﬂficantly decreased in some cases.

Accordingly, in order to prevent the decrease in yield described above,
when the vwBghtngser eabidng cxypeafldized ian laeds prefscopea@tsiiwvn in Fig.
3 by way of exanple, a nother |iquor obtained at a second or a subsequent
was hi ngebeedbeeniabcreys dtheapuar itasii ridy GdMNentn heaBHKEHGEer eat nent pri or
to the washing treatnment at which the nother liquor is obtained, whereby
19 FEBc2A®4inihg DMN isomers is preferably increased to 80% or

more. Impurities in a liquid state present in the mixture

containing DMN isomers, which contains 80% or more of 2,6-

DMN, can be easily removed by washing using a solvent, and a

high purity of 99% or more can be finally obtained. In the

case in which the purity of 2,6-DMN cannot be 80% or more

when the operation of the cooling crystallization followed

by the press filtration is performed once (hereinafter,

operation performed once may be referred to as "single

stage" in some cases), the purity of 2,6-DMN is preferably

increased to 80% or more by repeating the operation of the

cooling crystallization followed by the ﬁress filtration

(hereinafter, operation performed at least twice may be

referred to as "multistage" in some cases). Since 2,6-DMN

and 2,7-DMN have similar structures and properties to each

other, their behaviors are also similar to each other, and

hence, it is believed that most of impurities in a solid

. state present in the crystal of the mixture containing DMN

isomers obtained after solid-liquid separation is 2,7-DMN.



the purity of 2,6-DWN can be increased wthout decreasing the yield
_thereof. Since a nother |iquor obtained by washing treatment is 4 FEB 200
saturated solution of 2,6-DWN, 2,6-DWN is not further dissolved in the
not her |iquor when washing is performed using the solution described

- above. On the other hand, since inpurities other than 2,6-DW are not
saturated, they are dissolved *-in this solution. Accordingly, when a
nmother |iquor obtained by washing tygatnment is used as a washing sol vent
at washing treatnment prior to the washing treatnent at which the nother
liquor is obtained, the purity can be increased w thout decreasing the
yield of 2,6-DWN. A solid conponent which is processed by the washing

t r eat nigowredescr whed aheveuatitiyeadt 2,6-GMN sigprigfaredded tht&0 hedr by
cooling crystallization followed by the press filtration as described
above;méipapvend aheokiodtentpoife2t, 7 DML dgs dthehycrgodtial | isjuiecxepsedti on
using a nethod other than the press filtration may al so be used. In the
pr esendlkyp¥raphthalenese andc iohst AMOfisdrer sriotther W al nb-rRMDMndsoner s
obtained by press has a |large bl ock-shaped |unp, when this crystal is

di pped2j n-BME¢l| whath boe pasisiend, in a didififd alate.o semvReas npurities
present at an inner side of the |unp, and hence, the efficiency is |ow
Accor diolvgntt he ddsisiodyeeffilciDdby ansl fragfas.amos mpf dvieks Dy7 pPWNi di ng a
circul ati ng punp outside a washing bath for 19 FEB 2004 - 14 'circulating
a sl uregnther eRfidyd riepoysdy &Oga e vodite Aihefe INPVREHL @S WY A wet -t ype
pul verizer. After a solvent separated froma highly pure 2. 6-DW bM

di stillagndd stagesol Pantthepdingsd MndyoMhen it Pukiparat i HnoTRM

rocessed by distillation_,so as to renov .
P is 1e¥s than 80%, the amount o a‘%f%—DMN present in the

crystal form is increased, and hence, it becomes difficult
to remove 2,7-DMN only by washing. 1In addition, concerning
a small amount of a 2,7-DMN in a solid state present in the
crystal of the mixture containing DMN isomers obtained after
solid-liquid separation, since the solubility of 2,7-DMN in
a solvent is higher than that of 2,6-DMN, and 2,7-DMN is
preferentially dissolved in a solvent, 2,7-DMN can be
extracted from the crystal of the mixture containing DMN
isomers by washing using a solvent.

The solvent used in washing treatment of the present
invention is not specifically limited as long as it is in a
liquid state at an operation temperature condition and is
easily separated from DMN, and an aliphatic hydrocarbon cr
an alicyclic hydrocarbon is preferably used. The number of
carbon atoms of an aliphatic hydrocarbon or an alicyclic
hydrocarbon is preferably in the range of 5 to 10, and for

example, hexane or octane may be mentioned.



solute, they may be reused for washing treatnent. Hereinafter, the present
~invention will be described wth reference to figures; however, ﬂﬁéEB?mM
present inventionis not limted to the figures described below, and it
is wunderstood that every nodification made in accordance with the
~description in this specification is within the scope of the present
invention. Fig. 1 is a schematic view of a typical exanple of the present
invention in which a two-stage procegs of cooling crystallization and
press filtration is shown. After a mxture containing DW i soners used as
a feedstock is fed into a first cooling crystallization device 1 and is
then cooled to a tenperature below the nelting point of 2,6-DW, the

m xture i s Bhephmedntoocs &i ssllvpnéson ki Meightodkades de proferably
containing a crystal obtained by the cooling is separated into a solution
(ot heat! Lgust) onardthdrshl iid comeafqaky @Y yasbiore| tined,
separation in this device, and the nother |iquor is supplied outside the
productisopreifeeablyi stsmost &0 toimes,oranst 53 apoly prefempbPr. ait the sane
time, the crystal is supplied to a 19 FEB 2004 - 15 second cooling

cryst ambszrabi timesyiode theamdystaherf Wre ttvzRcoytabdinggP¥y in the
first stage, and subsequently, solid-liquid separation.was perfornmed in a
secondippmessf whticht iporimgevilee incImdesmt HerD¥Y quokn add bt helr i kRehis step
is returned to the first cooling crystallizatjon device 1 via_ a,line L1.

| n addteimperagurer yamge dit fardiing trgatngnt 1 RIS RRLY 0-alldshi ng

bath 5 via a line L2. The crystal is mxed with a solvent . supnljed into
the waoKi MgrBat Assm@re Pqierably RiC ondoFss 15y RLSLSNaREY [ﬁuidng

mashingrb eggtrghn iéaﬁgngBQéfgéggiy 30°C or less.

As described above, by the washing treatment using a
solvent, 2,7-DMN can be removed from the crystal of the
mixture containing DMN isomers by extraction; however, when
the content of 2,7-DMN is high, a 2,6-DMN having a high
purity of 99% or more may not be obtained in some cases by
performing the washing treatment once. 1In the case
described above, a highly pure 2,6-DMN can be obtained by
performing the washing treatment at least twice; however,
when the washing treatment using a solvent is simply
performed at least twice, the yield of 2,6-DMN may be
'significantly decreased in some cases. Accordingly, in
order to prevent the decrease in yield described above, when
the washing treatment is performed at least twice, as shown
in Fig. 3 by way of example, a mother liquor obtained at a
second or a subseguent washing treatment is used as a
washing solvent at washing treatment prior to the washing

treatment at which the mother liquoxr is obtained, whereby



washing bath is supplied to a wet-type pulverizer 6 provided outside the
‘washing bath, and a cake is pulverized and is then returned to t18&EB 2004
washing bath 5. After washing by stirring, the slurry is supplied to a
subsequent solid- liquid separation step via a line L4 (hereinafter, an
~exanple in which a centrifuge is used in a solid-liquid separation step
is shown; however, another solid-liquid separation nethod may al so be
used). A 2,6-DWN cake, which is abtpined by solid-liquid separation using
a centrifuge 7, 1is supplied to a nelting bath 8 via a line L5, and after
melting, the nolten cake is supplied to a distillation tower 9 via a line
L6. The nolten cake is separated into a solvent conponent -and a product,

i .e., thaiphtjtpuof 2,6-DMN, cann behdrgirgasaedwidhagwaesreagidti ghly pure
2,6-DWN thus obtained is recovered as a product via a line L7. At the 19
FEB 200He -yi€ldsthereiofs, the solvent is returned to the washing bath 5
via a line L8 and the line L3. In addition, the solvent separated in the
centrifuge SAinds auppthed Ldguoyi shithiaedokyt ¥ashing Frgagmente 150 and is
then separated into a solvent conponent and a conponent_of = DVN m xture.
The soaveaturahgdnsnlurden efed i & roetifthdf (% HENER$R ng bath 5
via the.line L3, and the conpgonent of DVN m xture js returned,to the
first' diseolngd &py&he moiderod @Ak &hen washing dg gpriomefd 3 5 g
schematic view showi ng an exanple of a nethod for nuf acturi ng 2, 6- DWN

i n whi eRidgshhAgSPLEAAGR AeSE IheS ARAYE ot Peddte b ,a}'équ&'as descri bed

ccor daHEee A RRUEH QSO AN IV A (PDIATE Ao et bt et by |
solid-ééguégsgg %E%uf%1€ﬁ%§uéé¥f§¥5gjltﬂé@éfﬁ&ngly, when a mother
liguor cbtained by washing treatment is used as a washing
solvent at washing treatment prior to the washing treatment
at which the mother liquor is obtained, the purity can be
increased without decreasing the yield of 2,6-DMN.

A solid component which is processed by the washing
treatment described above at least twice is preferably
obtained by cooling crystallization followed by the press
filtratian as described above; however, a solid component
processed by solid-liguid separation using a method other
than the press filtration may also be used.

In the present invention, since a crystal of the
mixture containing DMN isomers obtained by press has a large
block-shaped lump, when this crystal is dipped in a solvent
for washing, it is difficult to remove impurities present at
an inner side of the lump, and hence, the efficiency is low.
Accordingly, the washing efficiency is preferably improved

by providing a circulating pump outside a washing bath for



in a manner as described above is supplied to a washing bath 5A via a
line L2. The crystal described above is mxed with a solvent su %itﬁf
into the washing bath 5A via a line L3 and is washed by stirring. 2@@
washing by stirring, a slurry in the washing bath is supplied to a

- wet-type pulverizer 6 provided outside and is then returned to the
washi ng bath 5A after a cake is pulverized. After washing by stirring,
the slurry is supplied to a subsequen solid- liquid separation step
(centrifuge 7) via a line L4. A 2,6- DWN cake obtained by the solid-liquid
separation using a 19 FEB 2004 -- 17 centrifuge 7Ais supplied to a
washing bath 5B, which is a second washing bath, via a line L6. In

addi t i @drcalaeihgr al squeryotheredd bydsbyapaliverizidih@ ke it rb¢uge 7A
is supplied to a distillation tower 9 via a line L5 and is then separated
into awsShe@nusingnpowent-type pulowrgmern.y 2, 6- DWN. The sol vent conponent
separated by the distillation tower 9 is supplied to the mashin%)bath 5B
which is thefsecoadsehsanhgsbpahatedofiram Rj RAgh3yvPyrg RinbeDMY P¥Aashi ng
by stirring is perfornmed in the washing bath 5B, as in the washing bath
5A, fodishéltakéonnibxed woillvenie obsiaiaed Wy @eliid-duisBiidkd via the line
L11. After washing by stirring, a slurry is supplied to a solid- liquid
separ abeparatépn lis piocessiedd by quist idd@dian &P ag & HHPMW&rdl e using a
centrifuge is described; however, _another, solid-li separati on net hod

ey alsoleENSQDBYAmaZ,GEDWNU§£Ebﬁﬂ§x¥QﬁQ}Wg/Fﬁﬂqqﬁgﬂéhqd separation
ATtor ol | RGFeLASEREFY cRNBaREePEnSSAVFBR LY 1idi B (IS A T hver 0B vi a
gnljl gewlﬁ.égi ygggfrg%%,e%?teo rEDj_lgtuq_fnesc;a eowévsers,eq:e}lreatper%éé}h? ArRlvESL gomponent
not limited to the figures described below, and it is

understood that every modification made in accordance with

the description in this specification is within the scope of

the present invention.

Fig. 1 is a schematic view of a typical example of the
preéent invention in which a two-stage process of cooling
crystallization and press filtration is shown.

After a mixture containing DMN isomers used as a
feedstock is fed into a first cooling crystallization device
1 and is then cooled to a temperature below the melting
point of 2,6-DMN, the mixture is supplied to a first press
filtration device 2. A slurry containing a crystal ocbtained
by the cooling is separated into a solution (mother liquor)
and a solid component (crystal) by solid-liquid separation
in this device, and the mother liguor is supplied outside
the production line 6r is supplied to a former step by a

pump P1. At the same time, the crystal is supplied to a



DWN. The sol vent component described above is returned to the washi
‘bath 5B via the line L11. The sol vent obtained by separation usinp EEE
‘centrifuge 7B is returned to the washing bath 5A via a line L12. Q 2004

addi ti on,

ng

a highly pure 2,6-DWN is recovered as a product 19 FEB 2004 - 18

fromthe distillation tower 9B via a line L13 Hereinafter, the present
invention wll be described in detail with reference to exanples.
However, the present invention is_ limted to the exanpl es described
and it is understood that every nodification nade in accordance

bel ow,
with the description in this specification is

wi thin the scope of the

present invention. In the exanples and conparative exanples described
bel ow, s&&E8Hd "B S i R§WeHEL aDIAMRItE oh AdvertstaEnd nisctihen cont ai ni ng DWN

i somers) having the

and wesrybg01 preaepgedod) ipigess fid twhat ifdrstt sipexiamtel y 100 2
r thereby obtaining a cake of the m xture containing DW isoners having
t he C0§@E§é?ﬁ@ﬂt§?QwﬁoﬂﬂdnwﬂqﬁiH sgrirat iti0 wpsofpatficrmed/ simla of t he

m Xture con

conposition shown in Table 1 was crystallized at VC

kg/ cm

aining DW i soners and 200 g of nornmal hexane were placed in

a sepagabbgdf ppeks MHadtirdedon tdevicst i4.r erTrendnotgrex thigmaxtirred at 30*C

for

hour. Subsequently, after a crystal was separated by suction

filtrapbeainddlig ohiz purep S vertunes] pourdee ddarst tdrok¥ngtal . \Wien t he
crystal was anal yzed using gas chromatography, it was found that a
cryst atrpavabpithe ionomdessice dn wiown limerdpl.e Inwvasldditi®imed® As "ot her

inpurities”, there were n6thyl napht hal ene, et hyl napht hal ene, hydrocarbons
havi ngchpstahgopbainededui \tdlignts tep tifogaipiglied to a-washing bath

5 via a line L,. The crystal is mixed with a solvent
supplied into the washing bath 5 via a line L, and is washed
by stirring. During washing by stirring, a slurry in the
washing bath is supplied to a wet-type pulverizer 6 provided
outside the washing bath, and a cake is pulverized and is
then returned to the washing bath 5. After washing by
stirring, the slurry is supplied to a subsequent solid-
liquid separation step via a line L, (hereinafter, an
example in which a centrifuge is used in a solid-liquid
separation step is shown; however, another solid-liquid
separation method may also be used). A 2,6-DMN cake, which
is obtained by solid-liquid separation using a centrifuge'T,
is supplied to a melting bath 8 via a line Lg, and after
melting, the molten cakelis supplied to a distillation tower
9 via a line Lg. The molten cake is separated into a
solvent component and a product, i.e., a highly pure 2,6-DMN,
in the distillation tower 9. The highly pure 2,6-DMN thus

obtained is recovered as a product via a line L,;. At the



19 F EB 2004 - 19 the other DW's, and the like. Table I
Conposi ti onFeedst ockCake afterFiltrate afterCrystal after 19 FEB 2004
(wt 9% Cool i ngCool i ngWashi ng crystallization/crystallization/ (Exanple 1)
Press Filtration.Press Filtration 2,6-DVN11. 6875. 729. 3097. 66
2, 7- DWN12. 0310. 5412. 092. 34 Ot her DWVN26. 236. 016. 01Bel ow detection limt
I soners O her50.06 .7.937.93Bel ow detection Inpuritieslimt
Tot al 100. 00100. 00100. 00100. 00 The._ yigeld with respect to 2,6-DW in the
cake before washing was 65.71% It was understood that 2,6-DVWN could be
obtained with a high yield according to the present invention. EXAVPLE 2
A cake of a mixture containing DW isoners having the conposition shown
in Tadan® winge p thgssalvéntmid rhenehedntoather wagbiingg badhe Bt ned in
a manner equivalent to that in exanple 1 except that a feedstock (m xture
cont aigli NgndNLy, drebnehies)limeihg. t he conposition shown in Table 2 was
crystallized at 15Cin a first stage and was then crystallized at 70C in
a second stlagedditdidmattipe esslvént tsepavatedsinether aeatatfagsr dxi mtel y
100 kg/cn2 after each cooling crystallization nentioned above. - 20 14
is supplied to a distillation tower 10 via a line Lg and is
then separated into a solvent component and a component of
DMN mixture. The solvent component mentioned above 1is
returned to .the washing bath 5 via the line L;, and the
component of DMN mixture is returned to the first: cooling
crystallization device 1 via a line IL,g.

. Fig. 3 is a schematic view showing an example of a
method for manufacturing 2,6-DMN in which washing treatment
is performed at least twice, and as described above, the
number of washing treatment may be increased or decreased in
accordance with an object. A crystal (a solid component)
obtained by solid-liquid separation using press filtration
in a manner as described above is supplied to a washing bath
5A via a line L,. The crystal described above is mixed with
a solvent supplied into the washing bath 5A via a line Lj
and is washed by stirring. During washing by stirring, a
slurry in the washing bath is supplied to a wet-type
pulverizer 6 provided outside and is then returned to the
washing bath 5A after a cake is pulverized. After washing
by stirring, the slurry is supplied to a subsequent solid-
ligquid separation step (centrifuge 7) via a line L;. A 2,6-

DMN cake obtained by the solid-liguid separation using a



a, N4-10" aall0 ' -1 0 Wa,mat O J}laltfrn mW1l Ual 4) 4-1 a, al x
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centrifuge 7A is supplied to a washing bath 5B, which is a
second washing bath, via a line Lg.

In addition, a mother liquor obtained by separation
using the centrifuge 7A is supplied to a distillation tower
9 via a line Lg and is then separated into a solvent
component and a low purity 2,6-DMN. The solvent component
separated by the distillation tower 9 is supplied to the
washing bath 5B, which is the second washing bath, from a
line Lg via a line L,;. Washing by stirring is performed in
the washing bath 5B, as in the washing bath 5A, for the cake
mixed with the solvent which is supplied via the line L,,.
After washing by stirring, a slurry is supplied to a solid-
liquid separation step. In this solid-liquid separation
step, an example using a centrifuge is described; however,
another solid-liquid separation method may also be used. A
2,6-DMN cake obtained by solid-liquid separation using a
centrifuge 7B is supplied to a melting bath 8 via a line Ly,
and after melting, the molten céke is supplied to a
distillation tower 9B via a line L;;, so that the molten cake
is separated into a solvent component and a highly pure 2,6-
DMN. The solvent component described above is returned to
the washing bath 5B via the line Lj;.

The solvent obtained by separation using the centrifuge
7B is returned to the washing bath 5A via a line L;;. In

addition, a highly pure 2,6-~DMN is recovered as a product
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from the distillation tower 9B via a line L,3.

Hereinafter, the present invention will be described in
detail with reference to examples. However, the present
invention is not limited to the examples described below,
and it is understood that every modification made in
accordance with the description in this specification is
within the scope of the present invention. In the examples

and comparative examples described below, "%" means "wt$".

EXAMPLE 1

A feedstock (mixture contaiﬂing DMN isomers) having the
composition shown in Table 1 was crystallized at 9°C and was
then processed by press filtration at approximately 100
kg/cmz,rthereby obtaining a cake of the mixture containing
DMN isomers having the composition shown in Table 1. Next,
100 g of this crystal of the mixture containing DMN isomers
and 200 g of normal hexane were placed in a separable flask
provided with a stirrer and were then stirred at 30°C for 1
hour. Subsequently, after a crystal was separated by
suction filtration, 100 g of a pure solvent was poured over
the crystal. When the crystal was analyzed using gas
chromatography, it was found that a crystal having the
composition shown in Table 1 was obtained. As "other
impurities”, there were methylnaphthalene, ethylnaphthalene,

hydrocarbons having boiling points eguivalent to those of



The yield with respect to 2,6-DW in the cake before washing was 65. 05%

It was understood that 2,6-DW could be

‘according to the present
contai ning DW i soners having the
crystal
equi val ent to that

cont ai

crystallized at 3C and was then pro
using a centrifuge in a first stage,
preci pitated at 65.8C and was

ni ng DWN

i nventi on.

second st age,
then processed by press filtration using a

obtained with a high yialgkgs 2004
EXAMPLE 3 A cake of a m xture

conposition shown in Table 3 and a

formed therefrom after washing were obtained in a manner

I n exanple 1 except that a feedstock (m xture

i somers) havi ng theégfqposition shown in Table 3 was
Ssed by solid-liquid

and in a

separation
a crystal

t ube p{ﬁésoﬁﬁefnnmﬁp%naEhﬁﬂt&kﬁ%ﬁﬂkﬁ of 100 kg/cnR2. As the tube press in
this exanple, TPS-1 provided with tenperature control function
manuf act ur efLye Aphi zawa Co., Ltd. was used in which the filtration area
was 0.@db——ane—tRre—thnstte yotumewas 7 THiTer . - 77 My 2ol et dd
-r-1 04 1C¢‘m>°g1tlpl!=- FeedstiorkQO o Cake after Filtrate after Crystal a
{wt%) Cocling Cooling Washing
crystallization/ crystallization/ (Example 1)
Press Filtration.| Press Filtrxation
2,6-DMR 11.68 75.72 9.30 97.66
2,7-DMN 12.03 10.54 12.09 2.34
Cther DMN 26.23 6.01 6.01 Below detection
isomers limit
Other 50.06 . 7.93 7.93 Below detection
Inpurities limit
Total 100.00 100. 00 100.00 100.00

The yield with respect to 2,6-DMN in the cake before
washing was 65.71%. It was understood that 2,6-DMN could be
obtained with a high yield according to the present

invention.

EXAMPLE 2

A cake of a mixture containing DMN isomers having the
composition shown in Table 2 and a crystal formed therefrom
after washing were obtained in a manner equivalent to that
in example 1 except that a feedstock (mixture containing DMN
isomers) having the composition shown in Table 2 was
crystallized at 15°C in a first stage and was then
crystallized at 70°C in a second stage, and that press
filtration was performed at approximately 100 kg/cm2 after

each cooling crystallization mentioned above.
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The yield with respect to 2,6-DMN in the cake before
washing was 65.05%. It was understcod that 2,6-DMN could be
obtained with a high yield according to the present

invention.

EXAMPLE 3

A cake of a mixture containing DMN isomers having the
composition shown in Table 3 and a crystal formed therefrom
after washing were obtained in a manner equivalent to that
in example 1 except that a feedstock (mixture containing DMN
isomers) having the composition shown in Table 3 was
crystallized at 3°C and was then processed by solid-liquid
separation using a centrifuge in a first stage, and in a
second stage, a cryétal was precipitated at 65.8°C and was
then processed by press filtration using a tube press at an
operation pressure of 100 kg/cmz. As the tube press in this
example, TPS-1 provided with temperature control function
manufactured by Ashizawa Co., Ltd. was used in which the

2

filtration area was 0.45 m° and the inside volume was 17

liter.
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The yield with respect to 2,6-DMN in the cake before
washing was 77.24%. It was understood that 2,6-DMN could be
obtained with a high yield according to the present

invention.

EXAMPLE 4

A cake of a mixture containing DMN isomers having the
composition shown in Table 4 and a crystal formed therefrom
after washing were obtained.in a manner eguivalent to that
in example 1 except that a feedstock (mixture containing DMN
isomers) having the composition shown in Table 4 was
crystallized at 29°C and was then processed by press

filtration at approximately 100 kg/cmz.

Table 4
Composition Feedstock Cake after Filtrate after Crystal after
{wEt%) Cooling Ccoling Washing
crystallization/ crystallization/ {Example 4)
Press Filtration Press Filtration
2,6=-DMN 20,46 83.93 14.19 99%.10
2,7-DMN 10.53 4.74 11.72 0.78
Other DMN 22.45 4.32 25.4% 6.12
isomers
Other 46.56 7.01 48.60 Pelow detection
Impurities limit
Total 100,00 100.00 100.00 100.00

The yield with respect to 2,6-DMN in the cake before

washing was 66.66%.

It was understood that 2,6-DMN could be




OV0 N 19 FEB 2004 19 F E B 2004 -23 The yield with respect to 2,6-DW in
‘the cake before washing was 77.24% It was understood that 2, 6- PN EBolidd
be obtained with a high yield according to the present invention.
EXAMPLE 4 A cake of a m xture containing DW isoners having the
conposition shown in Table 4 and a crystal fornmed therefrom after washing
were obtained in a manner equivalent to that in exanple 1 except that a
feedstock (m xture containing DVW lx30ners) having the conposition shown
in Table 4 was crystallized at 29C and was then processed by press
filtration at approximately 100 kg/cn2. Table 4 ConpositionFeedst ockCake
afterFiltrate aftercrystal after (w % Coolingcoolingwashi ng

cryst adbtaoiednitesaahighayiehd( Ezaaplang) ter tbe Preseati onPress
Filtration 2,6-DVN20. 4683. 9314. 1999. 10 2, 7- DVN10. 534. 7411. 720. 78 O her
DKN22. épderd2ixin 49. 0. 12 i soners O her 46. 567. 0148. 60Bel ow det ecti on
Inmpuritieslimt Total 100. 00100. 00100. 00100.00 The yield with respect to
2,6-DW in the cake before '

Example 5

Multistége washing including return of a mother liquor
was performed as described below.
(1) A feedstock {mixture containing DMN isomers) having the
composition shown in Table 5 was crystallized at 32°C and
was then processed by press filtration at approximately 100
kg/cmz, thereby obtaining a cake of the mixture containing
DMN isomers having the composition shown in Table 5.
(2) Next, 545 g of this crystal of the mixture containing
DMN isomers and 660 g of normal hexane were placed in a
separable flask provided ﬁith a stirrer and were then
stirred at 30°C for 1 hour. Subsequently, the crystal was
separated by press filtration, and the mother liquor was
recovered.
{3) Next, by using 165 g of the crystal of the mixture
containing DMN isomers obtained in the above (1) and 660 g
of the mother ligquor obtained in the above (2), washing
treatment was performed in a manner equivalent to that
performed in the above (2) except that the temperature was
set to 35°C. Subsequently, the crystal was separated by
centrifugation.

(4) In addition, by using 128 g of the crystal obtained in



washi ng was 66.66% |t was understood that 2,6-DW could be 19 F E B 2004
-24 obtained with a high yield according to the present invention.q g e
5 Multistage washing including return of a nother liquor was perfornmed as
descri bed below. (1) A feedstock (m xture containing DW i soners) having
“the conposition shown in Table 5 was crystallized at 32C and was then
processed by press filtration at approximately 100 Kkg/cn2, thereby

obtai ning a cake of the m xture contgining DW isoners having the
conposition shown in Table 5. (2) Next, 545 g of this crystal of the

m xture containing DM isoners and 660 g of normal hexane were placed in
a separable flask provided with a stirrer and were then stirred at 30C
for 1 fwarabSubsesiyeanlly4ilihg ofyabahadakexaapar aastiihy preasmenitt r ation,
and the nother liquor was recovered. (3) Next, by using 165 g of the
cryst aha®fpdhpormeduir acmahaeni aquibvhlesoneosthhtapeedoirmetihénabove (1)
and 660 g of the nother |iquor obtained in the above (2), washing

treat ngd awsve( pr megubsequennhg, ehei caenalt washaepapatkdrbyd in the
above (2) except that the tenperature was set to 35C. Subsequently, the
cryst ghrawss Seperat édnbyandewhenf thet cogst@d) thasadbiteiord tgsusing 128 ¢
of the crystal obtained in 19 F E B 2004 -25 the above (3) and 411 g of
nor mal afekpned washgngasr ehromatogwaphper fidr wed ifouadnthatr tbgui val ent to

that perfornmed in the above (2). Subsequently, the crystal was separated
The yield

by crystal had the composition shown in Table 5.

with respect to 2,6-DMN in the cake before washing was 45%.

Table 5
Composition | Feadstock Cake after Filtrate after | Crystal after | Crystal after
{wt) Cooling Cooling First Washing | Second Washing
Crystallization | Crystallization {{2) in This {(4) in This
Example) Exampla)
2, 6-DMN 21.84 81.77 15.39 97,76 99.05
2,7-DMN 18.76 7.76 18.49 1.98 0.87
Other DMN 57.46 9.93 61.18 0.26 0.08
isomars
Other 4.43 0.54 4.94 Below Below
Impurities Detection Detection
Limit Limit
Total 100.00 100.00 100.00 100.00 100.00

Comparative Example 1

A cake of the mixture containing DMN isomers having the

composition shown in Table 6 and a crystal formed therefrom

after washing were obtained in a manner equivalent to that

in example 1 except that the a feedstock (mixture containing

DMN isomers) having the composition shown in Table 6 was

crystallized at 26°C and was then processed by suction




press filtration, and when the crystal thus obtained was analyzed using

‘gas chromatography, it was found that the crystal had the conposig fEgh7004

shown in Table 5. The yield wth respect to 2,6-DWN in the cake before

washi ng was 45% Table 5 ConpositionFeedstockCake afterFiltrate

afterCrystal aftercrystal after (w % CoolingCoolingFirst Washi ngSecond

Washing CrystallizationCrystallization((2) in This((4) in This

Exanpl e) Exanpl e) 2, 6- DMN21. 8481. 77135,3997. 7699. 05

2, 7-DVN18. 767. 7618. 491. 980. 87 O her BNN57.469.9361.180.260.08 i somers

O her 4. 430. 544. 94Bel owBel ow i npuritiesDetectionDetection LimtLimt

Tot al 100. 00100. 00100. 00100. 00100. 00 Conparative Exanple 1 A cake of the

m Xt Urﬁl%tfiidﬂ gh DN éﬁ@ﬁ@ﬁm@@émgzthg/cﬁﬁmié@;gm@dlom in Table 6

and a crystal fornmed therefrom after washing were obtained in a nmanner

equivalent to that in exanple 1 except that the a feedstock (m xture

containing .DWN isoners) having the conposition shown in Table 6 was

crystapjized; at 26C and was then processed by suction 19 F E B 2004 -26-
at-eh—wh i ' i ed

filtr wht-erapproximatety 2—kg/ T was appiied,  1ablg Y osition
Cake |afcrrgesfigeni g FEPYstPelt e [ afeht 2EFSI TG Ot Py BEtSE SEReY YRY4ATT i kati on/

{wt%) crystallization/ crystallization/

Suction Filtration Suction Filtration

2,6-DMN 21.95 37.74 15.09

2,7-DMN 10.45 7.50 11.24
. Other 67.50 54.76 73.67

Impurities
Total 100.00 100.00 100.00

The purity of 2,6-DMN in the crystal obtained after

washing was less than 70%.

Industrial Applicability

As has thus been described, according to the method of
the present invention, even when a DMN mixture containing 5
wt$ or more of 2,7-DMN is used as a feedstock, a highly pure
2,6-DMN can be manufactured, and in addition, even when a
DMN mixture containing less than 25 wt% of 2,6-DMN is
processed by cooling crystallization, a highly pure 2,6-DMN
can be manufactured; In particular, when a solid component
containing 80% or more of 2,6-DMN is washed using a solvent
and was then processed by solid-liquid separation and
distillation, a 2,6-DMN having a high purity of 99% or more

can be obtained.



crystallization/ Suction FiltrationSuction Filtration

2, 6- DM\21. 9537. 7415. 09 2, 7- DWNLO. 457. 5011. 24 Ot her 67.5054. 7673. by FEB 1004

| mpurities Total 100.00100. 00100. 00 TheZpurity of 2,6-DWN in the crystal
obtained after washing was |less than 70% . Industrial Applicability As
has t hus been descri bed, according tg%%ﬁﬁ met hod of the present

i nvention, even when a DMN m xture c ﬁing 5 w%or nore of 2,7-DWN is
used as a feedstock, a highly pure 2,6-DVWN can be nmanufactured, and in
addition even when a DWN m xture containing | ess than 25 wt % of 2, 6- DIVN
IS cessed by .cooling cr stalllzatlon a th ure 2,6-DVWN can be
nanufa tur e MEYNRS UMK iRthetr o Kﬁﬁﬂéﬁl e%@n?@mﬁFthsggbor
nore of 2,6-DWN is mashed using a solvent and was then processed by

sol i d-1i qui BeSERAHTNIDIEMId N1 ak) rat ko, &f DVNRhaviIAg gohtghnpogi ty
of 99% or nore can be obtained. 19 FEB 2004 - 2 7 - CLAIMS 1. A nethod
for nakipgthydndiphethalerssh el @ne nolipte si b -dpeet oy hhaghtbaleng:
crystallization of a m xture containing di methyl napht hal enes whi ch

i ncl udes 2, pedifipariyich ehitivad lermiid pdaorati ien sod idetafni d sepadation to
obtain a solid conmponent; and washing the solid conmponent using a sol vent
whi ch ceomgpnealti;plaatd ¢ or alicyclic solvent;

washing the solid component using a solvent which is an
aliphatic or alicyclic solvent;
wherein the solid-liquid separation performed after the

cooling crystallization includes press filtration.

2. The method according to Claim 1, wherein the mixture
containing dimethylnaphthalenes is a mixture composed of

dimethylnaphthalene isomers.

3. The method according to cne of Claims 1 te 2, wherein the
press filtration is performed at a pressure of 10 kg/cm® or

more.

4, The method according to one of Claims 1 to 3, wherein the
mixture containing dimethylnaphthalenes used as a feedstock

includes 5 wt% or more of 2,7-dimethylnaphthalene.

5. The method according to one of Claims 1 to 4, wherein the

cooling crystallization is performed for a mixture containing



wherein the solid-liquid separation perforned after the coolin%
crystallization includes press filtration. 2. The nethod accordiﬁbFE%2m4
Claim 1, wherein the nmixture containi#® dinmethyl naphthalenes is a mxture
conposed of di et hyl napht hal ene i soners. 3. The nethod according to one

of C ais tq_2, erein the L press filtration is perforned at a pressure
of 10 Rgrersvdr R IS st i R LA o e o afhm 1 Lo 3)
wherein the, m xture contajning di methyl napht hal enes used as a feedstock

i ncl ud sGdemﬁﬁa§iﬂﬁé§ﬁh§%§W@dinethylnaphthalene. 5. The nethod according
to one of Clainms 1 to 4, wherein the cooling crystallization is perforned
for a mxture containing 19 FEB 2004 - 28 di net hyl napht hal enes whi ch
includes | ess than 25 w % of 2, 6-di net hyl napht hal ene. 6. The net hod

accor ditng 6 8weherd @esiarding &% ongherfeitl aes wast iy is perforned for a
sol i d conponent containing 80%or nore of 2,6-dinethylnaphthal ene using a
sol vent, andbedeimertheomasising Ferdeorfammed dion-a i spilt 0 sepapaté®h and
distillation after washi ng, whereby a 2, 6-di nmet hyl napht hal ene having a

hi gh pgentyistingo®id armones afbtZai Gretimert hyiire phdthrolerae cos e t o one of
Clains 1 to 6, wherein the solvent used in washing is an aliphatic

hydr ocacBerndnd/eod al i cyclic hydrocarbon having 5 to 10 carbon atons. 8.
The net hod according to one of clainms 1 to 7, wherein the press filtration
i s perfornedursiheg admpe gimes e r¥forinires ol fdrl impldadigseparation and

2, 6-di net hyl napht hal ene conprising: performng cooling crystallization of
a m xt dietdadkaiimnngfter washing, whereby a 2,6-~dimethylnaphthalene

having a high purity of 99% or more is obtained.

7. The method according to one of Claims 1 to 6,
wherein the solvent used in washing is an aliphatic
hydrocarbon and/or alicyclic hydrocarbon having 5 to 10 carbon

atoms.

8. The method according to one of claims 1 to 7, wherein the

press filtration is performed using a tube press.

9. A method for making 2, 6-dimethylnaphthalene comprising:
performing cooling crystallization of a mixture containing
dimethylnaphthalenes which includes 2, 6-dimethylnaphthalene;
performing solid-liquid separation to obtain a solid
component; and
washing the solid component using a solvent which is an

aliphatic or alicyclic solvent;



di met hyl napht hal enes whi ch incl udes 2, 6-di net hyl napht hal ene; per{g&gﬁq&a
solid-liquid separation to obtain a solid conponent; and washi ng

sol i d conponent using a solvent which4% an aliphatic or alicyclic
solvent; 19 FEB 2004 - 29 wherein washing is perforned at |east tw ce,
and a part or _the entirety .of a nother |iquor aobtained in the second
washi ng orwf‘ﬁrglguﬁ'gg&&é’ﬁ%’ ettty imed &dd 1east doiiasm qr}fsa?v%?sqﬁ F
perforggd Er%or to the mashin%. t which the nmother |iquor is_ obtajned.

10. Th& frefRE4T§E¥ 0P Ag RS NG ailha O tneErt&iiM &h & Mvi S rSe S h t%a T My

di net hyl napht hal enes is a m xture conposed of di nethyl naphthal ene

i somer 8F ig.aTﬁEbﬁﬁHHSRta&’@@F’din iso USREl ¢° @ HIV DL dNE WAREHEI% t he
press filtration is perforned at a pressure of 10 kg/cnR2 or nore. 12. The
met hodP8EEBFRLAGPES &N Coft he Aiadd it @t whivhe tdien matdienivi bdrawar cont ai ni ng
di met hyl napht hal enes used as a feedstock includes 5 wt% or nore of

2, 7- di @BEA¥NAdpht hal ene. 13. The nethod according to one of Clainms 9 to
12, wherein the cooling crystallization is performed for a m xture

contai ning dimethyl napht hal enes whi ch includes | ess than 25 w % of

2, 6-di net hyl napht hal ene. 14. The met hod according to one of Clains 9 to
13, wherei Bheashihgdi ecpertdonged of ladnsél,i dheamiondite comtaind ng 80% or
nore of 2,6-dinethyl napht hal ene using a solvent, and - 30 19 FEB 2004
furt hecopbapnisgndipethglmapd tdalliedelsi dui d sapanate aorgrded of

dimethylnaphthalene isomers.

11. The method according to one of Claims 9 to 10, wherein the
press filtration is performed at a pressure of 10 kg/cm? or

more.

12. The method according to one of Claims 9 to 11, wherein the
mixture containing dimethylnaphthalenes used as a feedstock

includes 5 wt% or more of 2,7-dimethylnaphthalene.

13. The method according to one of Claims 9 to 12, wherein the
cooling crystallization is performed for a mixture containing
dimethylnaphthalenes which includes less than 25 wt% of

2,6-dimethylnaphthalene.

14. The method according to one of Claims 9 to 13,
wherein washing is performed for a solid component
containing 80% or more of 2,6-dimethylnaphthalene using a

solvent, and



distillation after washing, whereby a 2, 6-di net hyl napht hal ene having a
purity of 99%or nore is obtained. 15. The method according to oneldfFEB 2004
Clains 9 to 14, wherein the solvent us¥d in for washing is an aliphatic
hydr ocar bon and/or alicyclic hydrocarbon having 5 to 10 carbon atons. 16.

Th hod di f clains .9 g, ipth
{11 tration £SeREFPOPSUB ARG & asm Preae i G A A SRt b Lo

one of Cl ai .to 8, .wherein the 2,6-dinethyl napht hal ene ohtai ned has a

U1 Ly OP o887 i oo AS tFg WSt et A B0 UG O TR O T LS o 16,

wherein the 2, 6-di net hyl ngpht hal ene obtai ned has a purity of 99% or nore.
having a purity of 99% or more is obtained.

15. The method according to one of Claims 9 to 14,
wherein the solvent used in for washing is an aliphatic
hydrocarbon and/or alicyclic hydrocarbon having S5 to 10 carbon

atoms.

16. The method according to one of claims 9 to 15,
wherein the press filtration is performed using a tube

press.

17. The method according to one of Claims 1 to 8, wherein the

2,6-dimethylnaphthalene obtained has a purity of 29% or more.

18. The method according to one of Claims 9 to 16, wherein the

2, 6-dimethylnaphthalene obtained has a purity of 99% or more.



