El v aT 533 ﬂﬁgq Pn
mﬁ“ﬁ* BRI o TIPS v n

of the Invention The present invention relates to a pro fg_f ‘
~preparing DOCKET riglt halo@Bels53as€0particularly to a nmethod for ﬁ epaf i %
2, 6- dinet hyl napht hal ene (DWN) from napht hal ene (NL) with an @‘kﬁjtl

n

agent in the presence of a catalyst in both transalkylation a
i someri zat RWEESWS i'n al kyl ati on of nononet hyl napht hal ene

ot epatati on”of ' 5- & v P, 3Pk Frp il BRARIRMbBR R ) (o 1

di al kyl napht hal ene. DESCRI PTI ON OF THE BACKGROUND
The conpound 2, 6-DWN i s used as a precursor for 2, 6- _ :
napht hal enedi car boxylic aci d pieedk hReeNTaionf act ure of  pol yester

resins such as pol yet hyl enenapht ha ate pol ybut yl enenapht hal at e
(PBN), becgjetdZof tHd\ Inventdohy oxi di zed to 2, 6- napht hal enedi carboxylic

acid in conparison to other precursors such as 2,6- diisopropyl naphthal ene
or 2-nethyl-6- The@uasantainveatiee relates fany m@%tfpé‘nﬁrapérMect ed

for PEN i nclLudin the manufa ture of filns, and bottles and also,in the
prepar at i oﬁlgi’ g |BEBtW‘*]r?&'lYa&Vaﬁc%ﬁuﬁﬂ?%y?F@Hﬁrl%s% 11

cont ai ner s aﬁi&h&iﬁé}hﬁ:&&%ﬂ LeoRRf f1df raphURa1 866 2HAS With! in999y1ating

f") agent in the presence of a catalyst in both transalkylation and

) isomerization of DMN, as well as in alkylation of
nonomethylnaphthalene (MMN). This process is hereinafter:
described specificaily in terms of the preparation of 2,6-DMN;

however, this process can be extended to any dialkylnaphthalene.

DESCRIPTION OF THE BACKGROUND
The compound 2,6~DMN is used as a precursor for 2,6~ -

naphthalenedicarboxylic acid which is used in the manufacture of
. Ppolyester resihs such as polyethylenenaphthalate (PEN) and
polybutylenenaphthalate (PBN), because 2,6-DMN is easily oxidized
to 2,6-naphthalenedicarboxylic acid in comparison to other
precursors such as 2,6~ diiSOpropflnaphthalene or 2-methyl-6-
'iscbutylnaphthalene.
. Many applications are expected for PEN including the
manufacture of films and bottles and also in the preparation of
long playihg ﬁideo films, advanced photosystens, hot fill
containers, refillable bottles and tire cords, because of its good
physical properties of strength, and thermal re51stance and

because it is a good gas barrier. Uses expected for PBN'S include
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Phy PER TSR RS otelly ot rome T R TR TRINRIaRE  dice. and wibssiguse. igg s
& good gas rier. es expec : I ncl ude

-2- el ectroni ¢ and insul ator appllcatlons as well as in the manufacture

of auto parts. However, PEN . and PBN are too expensive to permt expanded

use becauselwtzrameefamctinsulptmeawéécasﬂon%m@ﬂawsylprbper| ng -2, 6- DWN.

Many processes_have been proposed for E%rln

No. 4, 795, m“’fm%r?& BPty parfks -p?éée@? FEN pre B?%ﬁfl?ﬁ'}sgﬁem

2, 6-di al ky na ht | ene aIk nagh I | ene
with an al ’} &ﬁé %eg%?ge'%en?g EP 9agfz]%b‘ﬁ"rité ?gééé QQ%F# y ZSM 5)
as a Catab?ﬁﬁercially a?ﬁh&ni &b, 001, 295 (Angevine et al) describes
a process prepari ng BNN by using 2- MW as a feedstock and a

synthetic zeol i igny fdotdseashave dbiadry Propdsddi for ppwpabdig22, 6<oMnpr e

effective than ZSM5 in al kylati on of 2- MW\ However, these known
processes proviWdeSorRatanti Noepés 235 AT (ﬂhﬂ;kﬂnaéﬂﬂqﬁﬂdtﬂsﬁcsib@SNw%lmhlch
is an expensive feedstock and is ,not available in | arge_anmunts

CﬁnnerC|aIP§°°9ﬁsaERFt?qﬂ1Pr?RéFéti?% %fo EsALRLRY IR FHPnHYhom;to use
DWN
tpr gduct i \r/nl Péﬂg?a‘éf%é r#h?lﬁgf gﬁf# s rgi"'mn’glsés}'tepr%’ogtl}DM'\lI ﬁ%&p‘h’ro
| ncrease E%%eﬂ&oﬂﬂ%% ﬁzﬁeés@nca ﬁrDtt/'\tedﬁﬂes (E{:@Efﬂ@ﬂltyo 28458) agg & someri ze
to enric e

2, 6-1 ean- | SONEers. I N r'to utilize

the 2, 6=| caatPist Soners effectlvely, Japanese Patent Laid Open No. 4-1142
shows a-{process which recycles

U.S. Patent No. 5,001,295 {(Angevine et al) describes a _
process for preparing DMN by using 2- MMN as a feedstock and a
synthetic zeolite (MCM-22) as a catalyst, and it shows MCM-22 is
more effective than ZSM-§ in alkylation of 2~MMN. |
' However, these known processes provide only unit operations
for the alkylation of 2-MMN which is an expensive feedstock and is
not available in large amounts commercially. In addition, there
is no description concaerning how to use the DMN mixture (2,6-lean-
DMN) after separation of 2,6~DMN, and the productivity of 2,6-DMN

~° is not sufficient for mass production.

To increase the productivity of 2,6-DMN, it is preferred to
use and isomerize 2,6-lean-DMN to enrich 2,6-DMN in DMN isomers.

In order to utilize the 2,6-lean-DMN isomers effectively,
Japanese Patent Laid Open No.4-1142 shows a process which recycles
the 2,6-lean-DMN isomers for isomerization, and combines
‘transalkylation between the 2,6-lesan~-DMN isomers with naphthalene
to produce MMN. The MMN is alkylated with an elkylating agent to
produce DMN.
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bet ween t I soner's with napﬁzha ene to produce

i § al kylated with an alkylatlng agent to produce DWN.

Thi s process consists of 5 step g bﬁée‘)d whi ch are: (1)

(transal kyl at i oRnARPFRRRRS |°P£'F|1§ s er8 (BUr{Phwhich are: 7w 5 as
a catal yst) rate

A iséﬁérsftrmsaﬁiv%tiegem? Afemerizatiah basad oA B prdigied

steplnto 7 ERD% % and DWN by distillation); (3)
(et hyl ati on of MWN USI ng a rret hyF ng agent to produce DIWN)
MW + nethyl unit ->pig¢Ni N, = MMM (separation of the product of the 3rd

step into MW and 'DNM by distillation; and (5)

(separation of 2,6-[CDMNffiltrdte DNN»mhﬁbniehanHPﬁscmers; second step
and the 4th step by cooling stal lization). According to
the process, 2, §2)ecafseparatinrecs the mo mmfh&}etb EtGSM\IJ@ttOI east to

sone extent. However, the vi el 2,6-DMN.is still The reasons
for the | ow yields of® Ehﬁpgéﬂ@q'n“WHe‘EBHW@ﬁﬁﬁbﬁ&ﬁt ﬁ?ﬁE%%%)ﬂs bel i eved to

eoner zation (5 riePEridO S L ek dgng o cét%ax?%%%'éf e ke pEBRGH

f our DMN) MMN + methyl unit - DMN;

:) (4) (separation of the product of the 3rd step into MMN and
DNM by distillation; and
(5) (separation of 2,6-DNM from the DMN mixture of the
second step and the 4th step by cooling
crystallization).

According to the process, 2_.6-lean-DMN isomers can be
enriched to 2,6-DMN at least to some ei:tent. However, the yield
of 2,6~-DMN is still low.

The reasons for the low yields of 2,6-DMN in the conventional

process is believed to be based on the following two difficulties:

(I) Dpifficulty of Effective Isomerization
Ten isomers of DMN can be categorized into the followixig four

groups (i)-(iv).

(1) 1,4-0OMN = 1,3-DMN ~ 2,3-DMN
(ii) 1,5-DMN = 1,6-DMN = 2,6-DMN
(iii) 1,8=DMN = ),7-DMN =~ 2,7-DMN
(iv) 1,2-DNM

3
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(i) o l 98 % _20&4@, 6- DK/ﬁE? ,*%-{I?)KZ\I Fﬂ mgz §i5 i) 1, 8%46- 1P,'7?/IS|€/N
-~ 2,7-DWN (iv) 1,2-DNM '

4 [err] | sonmerization within each group easily occurs;

however, an isonerization between isoners in different groups is very
difficult to conduct.. Specifically, the $olarity of the naphthal ene

mol ecul e al l ows nethyl-transition be;weef ihel position and the
[err]-position (e.g. 1, 5-DW - 1,6-B s , transition between a
[err]-position and a [err]-position (€ - 2,7-DNN) wthin the
ring does not easily occur. Therefcw&L;* se” Ngoteri zation of 2, 6-1ean- DW
isoners is not an effective way to enrié&h 5,8-DNM In the above-nenti oned
Japanese Patent- Lai d-Open Application N. 4-1142, |ow catal yst perfornmance
in the transal kylation and the al kyl ati on causes the | ow separation yield
of 2,6-DWN from DWN i soners. Therefore, it is very inportant to use a
catal yst which exerts high selectivity to 2,6-DWN in isonerization. (rn)
Difficulty in S&ssmarizat n:ﬁ%ﬁh&ﬂv‘ﬁﬁén?!ﬁﬂ?IQiE#BNs°°°“r5ith93§“9§wyan

w2303k o8 Satdb b n | SR nt groups is very

difficult t{;

difficult to conduct. Specifically, the polarity of the

.’) naphthalene molecule allows_methyl»transition between the a-
position and the B-posit;on (e-g. 1, 5-DMN - 1,6-DMN). However,
transition between a B-position and a f-position (e-g- 2,6-DMN -~
2,7=DNN) within the ring-does not easily occur. Therefore, the
isomerization of 2,6-lean-DMN isomars is not an effective way to
enrich 2,6~DNM. . In the above-mentioned Japanese Patent Laid-Open
Application No. 4-1142, low catalyst performance in the
transalkylation and the alkylation causes the low separation yield
of 2,6-DMN from DMN isomers.

- Therefore, it 1s very important to use a catalyst.which

axerts high seleetivity te 2,0 DMN in isemeripotion.

(IT) Difficulity in Separation of 2,.6-DMN from DMN Isomers

It ié very difficult to separate 2,6-DMN from othér isomers
by conventional separation methods such as distillation or cooling
.crystallization because of the presénce of 2,7-DMN.

In distillation, 2,6-DMN and 2,7-DMN can not be saparated
from each other because the difference in boiling point between

2,6-DMN and 2,7-DMN is only 0.3°C.
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~crystallization because of the presence of 2, In distillation,
2,6-DW and 2, 7-DWN can not be separated fronteach other because the -
dlfference in boilin t .bet ween DWN and -DWN is only 0.3[err]C.
As for cooling %?y%q’gqp gPFoﬁ”%‘F?‘PLJe“?té"BM\FHPFEF 2"15"% 2pd 2, ‘3‘8{ ectic

o3 o onePER KT Res 8] oy Bbal Al wRlbh et %azigexré?#t’/%' o
Therof or , DR, P SRR, Vielt, pf (4 eopaCabbic fledy, Bon BamitErl o

yield (RGSQ&SfdiﬁE to &HeVilbovlifiént forldde Japahesd Fiteatt LRIA-OPet 0. 4~

crystal versus the content of 2,6-DW in the feedstock) is given by the
followi ng ageatitime ratio of 2,6~DMN/2,7-DMN ifel:(. = Ther@fére]l/ the xyielE
wherein "k" is 2,6-DW 2, 7- DNN ratio in crystallizer feed. Furthernore,
the cool i n@fof, 6~ ONEY i oot Bigher <Thetheosatical ?Qparaﬂmnpm-ﬁwcat i on

ke scpar JRRBRVEYY % ooy Shies SR Lanfene of L 4SREIE " T o
very gm%wataf dep e B oefls 2oAUOMY g ke D Gt 1 ¢

Accordlngl ehe f&dfﬁﬁiﬂq egagtPeRsent invention is to provide a process
for pr epar| ng useful alky napht haI ene such as

Ty _ = (1-0.7x(1/k))x100

N wherein ‘k” is 2,6-DMN/2,7-DMN ratio in crystallizer feed.
Furthermore, the cooling of a DMN isomer mixture solution for 2,6-
DMN purification forms a precipitate of very fine 2,6-DMN crysﬁals
in suspension, which make separation of 2,6-DMN extremely
difficult.

Consequently it is very important to increase the ratio of

'~ 2,6-DMN/2,7-DMN for a higher yield of 2,6~DMN.

SUMMARY OF THE INVENTION

Accordingly, one object of the present invention is to
provide a procecs for preparing usaful alkylﬁaphthalcne cuch as
2,6-DMN in high vield.

Briefly, this object and other objects of the present
invention as hereinafter will become more readily apparent can be -
attained in a process for producing 2,6-dialkylnaphthalene from a
feedstock comprising naphthalene and an alkylétinq agent
comprising the following steps:

(I) transalkylating isomers of dialkylnaphthalene and

""ﬁﬁ‘iim‘iiit i‘ﬂin
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present invention as hereinafter will becone nore readily apparent can be
attained in a process for producing 2, 6-di al kyl napht hal ene froma -

f eedst ock conpri sing napht hal.ene and an al kyl atin ent conprising the
foll owing steps: (I?ué%LhalFP§n§3|R§? H%uyﬂpgaﬁg lnaghthalene, and

di al kyl napht hal ene and
napht hal ene to produce nDnc>W rﬁzﬁgﬁﬁPhafé?k?lﬁx%?aphthalene lsoméis,

| sorrer i zati on_ofqxghal kyl negiiliege thaopRéduct trom Ghid step WJRuAEbNY the

product from said step (1) napht hal ene,

nmonoal kyl napht hal ene, naphthalene, fbabikitylaniphitakgane and ot her
conmponent s, (rere) al kyl ati ng the nonoal kyl napht hal ene fraction
from st epdiamymmtanlemwm iw@ea'genmpwnﬁrmmduce

di al kyl napht hal ene, and separating 2, 6-dial Inaphthalene
fromthe (arn™" anarmmpmanmammmﬁem e%vam ipn from
wherein at | east step (1) ) ted |n re ence of a
catal yst conprising a synf @ﬁgegﬁkb é n
pattern with an interplan 12 36 [err]
0.4 11. os‘ﬁaﬁfy m%i’h@‘ag&e' and 8. 83 [err]
0.14 (Iv) 6. 18geparating @,é2dialkylnaphthalene6f¥éhn the 0.10
4.06 [err] 0. 07 3.91 [err] 0. 07

' “y dialkylnaphthalene fraction in step (II),

""

wherein at least step (¥) or step (ITI) is conducted in the
presence of a catalyst comprising a synthetic zeolite having an X-

TRy diffraction pattern with an interplanar d-spacing (A)

12.36 0.4
11.03 * 0.2
B.83 3 0.14
6.18 't . 0.12
6.00 +  0.10

3 4.06 £ 0,07

- 3.91 +  0.07
3.42 +  0.06.

BRIEF DESCRIPTION OF DRAWINGS i
Various other objects, features and attendant advantages of
~ the present invention will be more fully appreciated as the sane
becomes better understood from the following datailed description
when considered in connection with the accompanying drawings in

which like reference characters designate like or corresponding

This Sheet Has Been RTilaced
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varlous other oLjects features and attendant advantages of the present
invention will be nore fuIIy appreC|ated as the same becones better
understood fromthe following detailed description en considered in

connect i on PREER FRECUGRORE, FHE SEVaFal Fws and,WheFeiRke reference
characters de3|88§te IJke or % Egsp ndln

7 parts throtigfout e and“%ﬁ&?efh°"5 process steps which

schematic @ﬁg@%g@béwt@ﬁgcgéﬁﬁw whi ch can be enpl oyed for this |

I nventi on; shows preferre dnbodi nent of the invention

wherein 2, 6-1 epiigDMN RéWB o §Refbited Senkicliifienteds otk I BHNtIdn WhePin
process; FIG 3 shows a preferred enbodi nent of the invention wherein

2, 6- | ean- DN\)s-leansbMp fiof) step (EIPr i ¥edemdricedcand recydied gnothss;
FIG 4 shows a preferred enbodi nrent of the invention wherein naphthal ene
I's fed to IMOTPERFI ) ; FI G 5 is a flow sheet of a preferred

heot of ‘a prof Eifecie %”’CGSS RERRA faitngh ot cue chibenibach BRbERER oy
fraction is %QHQEEL@W Hﬁ% '(&b BN Sdhibrd Gal 8R8 ROV PRICR theP (1V)

in FIG 1; schenatlc representation of a preferred
enbodi ment gobhed@eqrd With the process in FIG 2;

-”) FIG. 4 shows a preferred embodiment of the invention wherein
- naphthalene is fed to step (III);

FIG. 5 is a flow sheet of a preferred embodiment showing the
process steps in FIG. 1;

FIG. 6 1s a flow sheet of a preferred embodiment showing the
process steps in which the DMN fraction is separated into 2,6-rich
DMN and 2,6-lean DMN before step (IV) in FIG. 1;

FIG. 7 shows a schematic representation of a preferred
embodiment in accord with the process in FIG. 2;

FIG. 8 shows a schematic represehtation of a preferred
embodiment in accord with the process in FIG. 3; and

FIG. 9 shows a schematic representation of a preferred

embodiment in accord with the process in FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention of increasing the yield of 2,6-DMN is
based on the finding that the ratio of 2,6-DMN/2,7-DMN can be
increased to more than 1.2 by employing a particular catalyst in a

reaction such as alkylation, transalkylation and isomerization %o

.- This Sheet Has Been Replaced
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accord with the process in FIG 3; and FIG 9 shows a schematic
representation of a preferred enbodinent in accord with the process in
FIG 4. lﬁ* Cdﬁs IJ{ OF THE PREFERRED EMBODI MENTS

The present mven?fon Of Thcreasing e yield of 2,6-DW is based on the

finding that theygaphPtfburard- gs»z PN Gadlige wﬁféﬁﬁﬁgﬂe e than

1.2 by enploying a particular catalyst in a reaction s S a ylatlon
transal kyl aiyrthekid "p6PoEs i cxiistanlifie material having an X-ray diffraction
- 8- enrich 2, 6- in DW isomers. The particular catalyst is a

zeolite \/\hlpdtquod.nsmadmg sgntd:@ﬂ.anapod-mpamgsaal tetefortterinaPabdei Bg an
X-ray diffraction pattern including interplanar d-spacing as set forth in

Tabl e A TABLE A interplanar d-spacing
(A relative intensity I/I1[err]’ _ 12.36. 0.4
M VS - 11.03 0.2 Qé%h ' MS - 8.83 0.14
M VS 6—3-8——0—342 M-S ~6—=86——06+ 10
W M - |4ngerplapar d-spacing (A) _ relative iptensity I/BnQ‘l 1@ 01
MVSs 3.424besk] + 0y Op - YRvs *The rel at i ve
intensitied are grven 1n terns of the synpols;
| 11.03 # 0.2 M-8
) 8.83 + 0.14 o M-VS

6-00 : 0010 . W-H

4.06 = 0.07 | . W-S

3.91 % 0.07 M-VS

3.42 £ 0.06 . _ Vs

' #The relative intensities are given in terms of the symbols;
W=weak, M=medium, S=strong, VS=very strong.
The zaolite is known as MCM~22 and the entire contents of
i) U.S8. Patent No. 5,001,295 are incorporated herein by réference.
The present invention provides a ﬁroéess for producing 2,6~
DMN from a feedstock comprising naphthalene and an alkylating
agent by utilizing the c#talyst MCM-22, comprising:
step (I) transalkylating isomers of DMN in the
presence of naphthalene to produce MMN, and
_ isomeriéihg DMN.
steﬁ (II) - separating the product in said step (I) into

naphthalene, MMN, DMN and other components,

i
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I\/CMZZ a he entire contents o Patent No. 5,001, 295 are
incorporated herein by reference. The present invention provides a
process for producin DMN from a feedstock conprising napht hal ene and
an al kyl ati ng %EP util &pﬁﬂ-attﬁ\?gc 5h8| PN Sragrion EB%r’rEé)m II)

step (1) tr-ansal kylatin | soner E)IVN t he

presence of naphthal ene to pr‘%}j(ftge Wﬁik¥§13 ng 'dgent®to produce ouN, and

| somerizing DMigep (zv)Step (éénﬂa ati gsspaﬁatm "B d 08" BN CErddttal dnSt €D

(I) into ene MVN, DWN and ot her conponents,
step (1I11) alkgafﬂlgﬁhﬁthINNN fraction fromstep (11)

usi ng an al kyl ati ng agent to produce DWN, and step (1V)

separating 2, 6-BiMhisoprotes®Muag riddustrated in FIG. 1, the naphthalzing st ep

crry. - In this process, as illustrated in FIG_1, the naphthal ene

fraction i fraekion in step 4ET1 %Ei recysleg FP)StQme(Iﬁrno&BBtP ‘SQ"eFPf EEtep)

ion, afte

is recycled_to ste and t f
separ a%/ed hE )ef*‘bp qgcﬂc)sLF@ Q?I?ﬁeel? g\ﬁ\lléc;gﬁédﬂ?% @%E”(’F’"‘m" ‘ft%érs'

582355?3?29%#%%%# ERBF&Rod SREETIFIN A rerifen tacfiad 1%

a pressure of Opf@ e%ﬁﬁﬁ&aaﬁpafreﬁaﬁuim%%ebéﬂa YsomerizatioRspiaitap The

nol e rati o of naphthalene to DW can be  fromabout 10:1 to 1:10,

pr ef er abl y () obndlvdd @ tempeFistureant iabouti 9 ‘ealioadj’lcy andoppéfam-ny 200
utiliziag a feed space velocity of about 0.1 to 10.0 hrferr]. a
met hod fortge‘p\i@ %R ondop pregsure of & ito| 3PP Atmesphsses and preferably 1

to 25 atmospheres. The mole ratioc of naphthalene to DMN can be

from about 10:1 to 1:10, preferably from 5:1 to 1:5., The reaction
. is suitably accomplished utilizing a feed space velocity of about
0.1 to 10.0 hx™,

As a method for separation of step II, distillation can Ee
employed. Other components, such as water, Lights and Heavies can
be removed. In this specification, Lights mean components that
have a lower boiling point than naphthalene such as methane,
propane, benzena, and the like. Heavies mean components other
than DMN, especially polyalkylnaphthalenes which have more than

. two alkyl groupc cuch as trimethylnaphthalene,
- tetramethylnaphthalene, and so on.

The conditions of alkylation in step III include a
temperature of about 0 to 500°C, and prefergbly 240 and 450°C, and
a prassure of between 0 to 250 atmospheres and preferably 1 to 50
atmospheres. The mole ratio of alkylating agent to MMN canlbe

fronm aboﬁt'zo:l to 1:20, preferably from 10:1 to 1:10. The

Sﬂiifﬁisllfﬁﬁllfflm '



N \ nxcsdvsla(&s 17 20:24 1998 AT . L%gaq PAGE. 14 (FRINTED PAGE 1) 1 . b
erpl' OV Ed oot opr T OMBRBE N S0 By a3 P gTiLABEIRand Peavi esypanyg Do 13/49
renmoved. 1n this specification, Lights nean conponents that ave a- | ower

- boi'ling point than naphthal ene such as nethane, propane, benzene, and the
i ke. Heavies pean caaﬁfnents ot her_ . than DNNiigﬁiecially

pol yal kyl nEBRERAPR e SpHiFaRiKapeconplished utidbzing A fged,pRace cyeircity
tri met hyl napht -ene.- tr thylnapht hal ene, and so on. The '
conditionsogf gﬁ#'%;‘%’l:b#%l ﬂ'%rs'rﬁe IxI’I include a tenperature of about 0 to
>00Lerr] & and ppatéhan % rgg%%ﬂg lific1888 aTedHARSUbEefind St veEN O

.to 250 atnospheres and pre ) 50 at nospheres. the mole fatio of
al kyl ati ng adgeRyaés, WMél 1is, bandf éemarEloutroROetakpid, atnanelierably from

10:1 to 1:10. e - 10 - reaction
I s suitabl dimethybetisiednd polyalkylbdmemhes pecprefarxed, dethbnol &nd to
10.0 hrferr]. Preferred al kyl ati ng agents include al cohols, olefins,

al dehydes, ddapthplether Qﬁ%@ﬁ?ﬁcmlléweé?eﬁep hanol, dinethyl et her and
retorred. g TR Ganchn GUTAY PBY ShceTY O 08 KRR known
TS SRR RSO, BnaBh A BT, BT cABRET
As for the  SERR6AI4PEL  d SWIZ10WVDE AENCHRItIOSvES! a SENAI@ HeN o£OEaL&DYHE S
such as cooling crystallization or adsorption can be used. However, In
order tUyolkian behembloyedds of 2,6-DWN, crystallization under high
presstre (Mgh i;egggrghe separation in step (IV), any method for separation
of isomers such as cooling crystallization or adsorption can ba
used. However, in order to obtain high yields of 2,6-DMN,
crystallization under high préssure (High Pressure

crystallization) is preferred. Therafore, the usé of
crystallization under high pressure is recommended in step (IV) in
whole or in part.

In general, a ligquid mixture containing two or more
substances is pressurized, and a certain substance in the mixture
is solidified and separated from the residual liquid by the effect
of the pressure. 1In éther words, this method involves a
separating and purifying technigue wherein a liquid mixture
containing two or more substances is placed in a tightly sealed

pressure vessel, a portion of the desired substance, 2,6-
dimethylnaphthalene, is solidified to form a solid-liquid co-
_existing state, the liquid is discharged from the co~existing
system while maintaining the pressure of the solid-licuid

coexisting system at a higher level than equilibrium pressure of

: 10
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CrystalTi | Terr e aehO of c’rystall onp un

hi gh pr eégureﬁﬁlzﬂrg%ﬂg%}endégﬁ ijﬂgt@gya( F& ﬂ?ﬁ'@g%ﬁo 7e or in par t}ll.o'zﬁ% 2 IlgﬁIg
- general, aliquid mxture containing two or nore substances is

pressurized, and a.gertain substance in the mxture is solidified and.
separ at ed %rﬁrlliﬁ? S GURPtENCRA FhER the 89} Temddning ih ddhwivessed dsher
wor ds, thi i I . ar at i urd f yi t echini que .\wherein a
liquid mix ﬁ?%'w&c%n %ﬁfﬁ%ﬁbﬂi%ﬁ%ﬂﬁfg&iﬁﬁ ?’%ﬁﬁ%‘éd{}m%@?ﬁﬁ ght 1y
sealed pr I ' ;}%fﬁ% bst , S

di met hyl nag t ha eﬁ?ﬁ:ﬁgig&%ﬁ%@ t?% %gﬁn&l o) |&'§gi'qu?g£§c:o?gd§% e %5
state, theghhaiiXly RedcxBaaons ¢ st Bgosee@xi sting system while

mai ntai ning the pressure of the solid-liquid coexisting systemat a higher
| evel than equiThémekizodr énsolvesfinjecting the slureyobrelidquid sinee ance,
then the solid remaining in the vessel is pressed for discharging the

resi dual | high PIRERENEE) VERSed oF 9% copdnering soryraralidzgtion mnder highi d
particles. This techni. ge I, S eneral¥¥,described in U S 5,220, 098.

The met hodPFRRAINAS AAIPRAFIRRLEY PrasaFj=(pd | S0, YPoeRtota & IRERFHFESOf: o

vessel for g i C gt ozt i y%)‘;gq? i rgs 'tg%a ically
pressuri ziﬁg&?he véﬂs?ge’o%égg&gégéu?eeo . P}S%ggoﬁgt%'i%gﬁ o] /?’féz
preferabl yjpfadsa 2HPOCkAtieH] of/d. the ARSERPSSE A)S-A4YRBEAY YnaphthaleRE
anount” of 2, 6-di net hyl napht hal ene crystal s, whereby coexi stence of

sol i d- I yuetystebes whersbyatotkistdricgh ofir se3id<€l itpnidi phasses ekxtsthatgithe t he
11 quid phase conponent fromthe high pressure vessel, the discharging
bei ng condbigkederessure conditions; discharging the liguid phase component
from the high pressure vessel, the discharging being conducte&
under pressure, to increase the ratio of the solid phase relative
to the liquid phase within the vessel; lowering the pressure of
the reeidual liquid phasa so as to dissolve partially and purify
the solid phase; discharging the residual liquid phase by applying
pressure to the solid phase within the high pressure vessel
whereby a 2,6-dimethylnaphthalene crystal block having a high
purity is obtained within the high pressure vessel. By this
technique, a purity of 2,6~-dimethylnaphthalene of > 98% by weight,
_preferably > 99% by weight may be obtained..

In the transalkylation and isomerization of the present
invention, 2,6-lean-DMN, which contains less than 11 weight % of
2,6-DMN in the isomers is preferred. More preferably the content
of 2,6~ DMN in the 2,6-lean-DMN stream should be less than 9%.

As nmantioned above, a high ratio of 2,6-DMN/2,7-DMN is
regquired in order to obtain a high yield of 2,6~DMN. According to

the present invention, the ratio of 2,6-DMN/2,7 DMN can be more

il -
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| i qui d phase within the vessel; [owering the pressure of the residua
|t qui d phase so as to dissolve partially and purify the solid phase;
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vei ght,  prgf 393%%1:@& gﬁg’abﬁo‘ﬁkg?&f;f@yo?ech%btz%% content! Egt gﬁf Jotal |

transal kyl ati on and 1sorferization of the present 1nvention,

whi ch cont pMs atess ideiaribationNhgddRét theb2DWNDIN ¢difcdriROTRI €hé Stotal
preferred. More preferably the content of 2,6- DV in the 2,6-1ean- DWN

st ream shoiiM¥ befbresisdmaridftion. Recomiingotedthegpeesenthiigirentiom, of
2,6-DMWN 2, 7-DMN is required in order to obtain a high yield of 2,6-DW
Accor di ng tiist KBtEP 2 Pe BATF® THAN 11 ratio of 2,6-DVN/ 2,7 DWN can be
nor e

: : -12 - ' . ' I
and can be roreIFnifi 3180 ,;7ptad, Shar, Fhe ratio °Eu?fﬂ%$?g?ﬁ%qé%¢ﬁﬁf cg Lf
‘h L al L : ; by« :
2 6- DV conepee, PROMHER th e PPeRMRld BelRe i dn B Hodslkd Bhokify |
content ing hﬁghakahrmabfii%p&%ﬂiaogwégaé ixﬁ@heACQ?scbmﬂ yi®1ahgepr esent
i nvention, thi's ratio can be nore than 1.5. t is also noted that
the ratig ailiglaiioho 1THAAYdtiddVly,i therrstip ddusaidito de@riountioalsl, be as

hi gh as -possi bl e because a higher 2-MW 1-MWN rati o gives a higher 2,6-DWN
yield at dauaverioht Incdiffiodly o aphieve suchsashightpio dnothe 2. 2,

conventional process. According to the present invention, the
ratio can be more than 2.0 in transalkylation and isomerization by
using MCM-22 as the catalyst.

FIG. 2 and FIG, 3 show preferred embodiments of this
.inventiOn,_wherein the DMN friction is separated into 2,6-ri¢h-DMN
and 2,6-lean-DMN, and the 2,6-rich-DMN is utilized in separating
z;G-DHN in step (IV). 1In the process of FIG- 2, a part of the
z,s;lean-DMN is isomerized in the presence of the catalyst MCM-22,
and recycled to step (II) or step (IV). In the process of FIG. 3,
DMN isomers after 2,6-DMN is separated in step (IV) are utilized
in the isomerization, and 2,6-rich-DMN after isomerization is
recycled to step (II) or step (iV). |

The conditions of isomerization in step (V) in FIG. 2 and
FIG. 3 include a temperature of about 0 to 500°C, preferably 150
and 350°C, and a pressure of 0 to 250 atmospheres, preferably 1 to
25 atmospheres. The reaction is suitably accomplished utilizing a

feed space velocity of about 0.1 to 10.0 hr™.
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process. According to the present invention, the ratio can be nore than
2:0 in transal kylation and isonerization by using MCM 22 as the catal yst.
FIG 2.and FIG _3 show preferred enbodi nents of é i S invengi on, wherein
the DW fracti ofns &&havg s8OS Breferred. enke Y of. CBAR- EVFENGEGN t he

2,6-rich- I s, utili:zed.in sepagati - 2.6- in ste V). th
process of ¥ F&i’é,m}? e5e ?ﬁeh‘&,‘ﬁ?ﬁ-"eéﬁ-&%s i@lﬂw&pﬁfgd"?ﬁﬂ?ffg -
presence o . mjgggk%ﬁ aq@;, I t |1 V).
In the pro%gég&ég%)gﬁ%, : Y%’c‘) _ rsﬁa t%r §§?6- ea%s?&:sé%gr?;té ané step
(I'V) are UitirbhZgBout M 43N0 39fEri zati on, and 2,6-rich-DW after

i somerization is recycled to step (I1) or step (IV). . The conditions
of isonerizati oRI&n Stiep a Elowohdt of aprefbirted Jenbmlizenta showing dthe e of

about O to 500[err]C, preferably 150 and 350[err]C, and a pressure of O to
250 at mospPEPEess pr il mrpsentoinyentiqys pABr EEG- The I déc @ SRAFEOE (f%b| v

3‘;3?”‘“' | Shet%i@ﬁﬁ&%ﬁﬁ AaPhgrLraTie éﬁsﬁé: e (ﬁ%ath?:t"%silg?%n[]ir If)ﬁf "
| oA 2% 5 _
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FIG 5 is ggf hpwﬁélﬁzé}._prefe_rred enbodi ment showi ng the process of the
present invention® In FIG 5, 1 is a reactor for transalkylation and
i somerization, 2InasenBimicns epeicatichprnaptithplehe otnd OMS izomepar ater of
water, 5-8 are distillers, and 9 is a crystallizer.
introduced into reactor 1. In reactor 1, MMN is produced by the
transalkylation between naphthalene and DMN, At the same time DMN
isomers are isomerized and the content of 2,6-DMN incraasas in
reactor 1. The product is fed into the distiller 5§, Lights are
separated therein, and the other components are fed into distiller
6. In distillef 6, naphthalene is separated and cycled back to
reactor 1, and the other components are fed into distiller 7. MMN
is separated in distiller 7 and fed to reactor 3, and the other
components are fed into distiller 8. In distiller 8, DMN is
separated from Heavies and fed into crystaliizer 9 and 2,6~-DMN is
separated from DMN isomers. DMN isomers other than 2,6-DMN are
separated therefrom and are called 2,6-~lean-DMN which is recycled
to reactor 1 through stream No. %a. - |
In reactor 3, MMN from the distiller 7 and an alkylating
agent such as methanol are mixed in the presence of the catalyst,
and DMN is produced by way of alkylation of MMN. In the event
methanol is used as the alkylating agent, the product is fed into

water separator 4 and fed to the distillers. Wwhen dimethylether

13 .
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react or W??H?@:cﬂg %2 I\A?/Ntyli‘ﬁ%ro uce tgr%eﬁg?ransal kyl at nggﬁgt \/\P/ieetn'm_g
mapht hal ene and DMN., At the sane tine DNN i somers are isonerized and the
content of 2,6-DWN increases. jn reactor 1. The product is fed into the

distiller ¥ usaghps she yé\&ﬁwwsdasﬁetelwt%@wa‘épﬁe% @R aefs awk

fed into distiller 6. In distiller 6, naphthalene is separated and cycled
back to r¥&ad® PFOCER®+t he ot her. conponents are fed into distiller 7. MWN

t ed . apd t
e rog e i sk B6 o e dEbckls) Pgdior’ s FCutIELA For SOTPONCT S
fed into C f#i&%ff? DI\RIHE&MO' ro&&@érmhe%nhr o5y DM tﬁé)rﬁ*e%enc@'v'\'

| soners ot ert are separated therefromand are cal

2, 6- | ean- DN ke datiaayse;yah@ ehd priodactois laldu degh intocwatdid. séiarator

In reactor 3, MW fromthe distiller 7 and an al kyl ati ng agent such as

met hanol a4 etari ehhnmttehwaMS erfditegf watier cis atgmaved, ahtie Dpoppanenteddron by
way of al kylation of MW. In the event . nmethanol is used as the al kyl ating

agent , thewﬁFQEhRﬂpﬁﬁ?tPEd4|h¥% f%&uﬁS*“&&E&%bﬁEﬁ Sréan@nfclbe Ahqwe
-14-

d |1 he
|;SL;ede;: Fﬁgféﬂﬁé/ %éﬁﬁn?peﬁﬂﬁ%ﬁn 853r%??9ugf'cén be left out of the
process. oaa[ﬂd B HEtdd LMHtOthRTe &F@ctel xlinus Bk i sdfshd %

al kyl ati on of naph ene to produce MW an In the presence of the

catal ysty gff.t hthesiiGhg poht® dfedhientsonsisraree @drdepent 43em aladchi nat e
wat er . A&ter wat er is renoved, the conponents from water separator 4 are

fed to di sanbthers #&nd thendoihingpaint ofni 6nPMN cisttiheudowesper ati ons are

CondUCted'Therefore, in order to obtain a higher yield of 2,6-DMN, it is
preferred to separate DMN isomers into 2,6~rich DMN and 2,6-lean
DMN by distillation and only the 2,6-rich DMN is utilized for
crystallization to produce 2,6-DMN as shown in FIG. 6.

The bottom fréction from distiller 7 is introduced to
distiller 8 in which 2,6-rich-DMN is separated from the top and
fed to crystallizer 9 via stream No. 8a. 2,6-~rich-DMN is separated
into 2,6-DMN and 2,6-lean-DMN, 2,6-DMN is obtained as a product

-" through stream No. 9c¢, and the 2,6-lean-DMN is fed back to reactor
1 via stream No. 9b.

The bottoms fraction from distiller 8 is introduced.to
distiller 10 and is separéted into 2,6-1eaﬁ-DMN and Heavies. The
2,6~1lean-DMN can be recycled for isomerization in reactor 1
through stream No. 10a.

More preferably, a.part of tﬁe 2,6-lean-DMN is isomerized in

tha presence of the catalyst to increase the ratio of 2,6~DMN in

the DMN isomers as shown in FIG. 7. In FIG. 7, the DMN fraction

14
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points* o ) ﬂ?i%neaﬁggére gﬁ?fe Zt frggm g@c aﬁgt her and the bom3 ' hoe
point of 2,6-DWN is the |owest. Therefore, in order to obtain a hi gher

yield of 2,6-DW, it is &r)eferred to separate DWN isoners into 2,6-rich
DWN and 2, 6i8 @&?areﬁﬂibi« s%qﬁrd-tcpoﬂ“ﬁn@%rﬂqﬁ‘tll%nzbﬁnnféw BVE-E3hePHR 2 ed

for cryst | produc 0

bot t om fr act¥ d‘ﬁ“ﬁr{ t‘???%’?a qgszDH'\{?@g (f%g qﬁgtﬁlj& aS%"H‘iﬂFch
2,6-rich- om a o] S |

stream Nou\%ﬁn%fsgarl C?E%M\ﬁl s éség%a%g?t in ﬂ{ %2%61%% éﬂg Jf'zgtnl gg}ré %ﬁ)&l
2,6-DWN i S gliivaaeeas 21PESH UdomeldbaYISn SH1£HENan 96; 06l {MRe rest is
2,6-lean-DWN is fed back to reactor 1 via stream No. The bottons
fraction f rfgeytiled ktbereletor i ntviadgtedain ato ditta.| | er,s-lﬁiemdnms agepgr at ed
into. 2, 6-1ean-DW and Heavies. The 2,6-|ean-DW can be recycled for

i soner | zat i tspmerizekdoor is IQWMtQt stmmldlc’-ma via stream dopr dl8rabl vy,
a part of the 2,6-1ean-DW is isonerized in resence of the catal yst

to incr ease t he FEG-i 8 §hovs cangnber, Prﬁﬁérﬁﬂxl nt ok ik, inyeptdiony
In FIG 7, 15 -

S Isepa(rjat e‘&h?:r.ﬁ"(f’ ?&@aﬁggﬁgﬁﬁ\? cf f'hgnl ean %a Eajéatr:?%hirbl\)N- S _
lIé'I“G | ée gg%t 0 t%e Z%I%a o i%ﬁﬁfo éﬁlil nto reactor f%?gr

| someri Zay | D8 fed ivitoeamrdlactdPbil Tﬁe E€Séath NoJ wcl eq6+RicIDMOatteyi a
stream No. 10a. 2,6-rich-DWN after isonerization is recycled to stream No.
7a vi a streimomNrizhtdion is recycled to stream No. 7a via stream No. 11la or
recycled to stream No. 8a via stream No. 11b.

FIG. 9 also shows another preferred embodiment of the
invention, wherein naphthalene is fed into a reactor 3 via stream
No. 3a. Naphthalene and an alkylation agent and MMN, are combined
in a process scheme that does not contain reactor 2 described in
FIG. 5.

The remainder of the process dgscribed in FIGS. 6, 7 and 8
can be carried out in a similar fashion to that described in
detail for the embodiments of FIGS. 5 and 9.

Furthermore, the process embodiments of FIGS, 6, 7, 8 and 9,
Heavies can be recycled to reactor 1 for transalkylation to
produce MMN or DMN. -

As described above, according.to the present invention, the
yield of 2,6~DMN can be increased in comparison to that which can
be achieved by the conventional processes. The 2,6-DMN prepared

by the present process can be used in a process of preparing a

polyethylenenaphthalate polymer (PEN polymer) by the steps of

—_—
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| soners g W&%an?gmgyDNN ajr?cef separ at ed in crystallizer 9. The material

| ar gel y contalnlng other DWN isomers is fed into a reactor 11 via stream

g?rleiﬁ’nNé 6%%#%2@&% £ B P nrimnsh : %%E%aﬁ?w%ﬁf:%‘i?c“ﬁ @67 G
naghtsﬁalseﬁe | geaﬁggﬂﬂ q} g%@gﬂfed% %I ée%lll'\'ﬂgp%q\@gﬁ ré’ﬁlegﬁnd an

al kyl ation ﬁ,@@ﬂsn andn%n&é&;mb\@adz é-mA e&oeeearsek@feoé Rakydoes not
contain reactor 2 described In he remai nder. of the process

descri bed igtHylehe GlydoBhneb &omalthbepmrpametut in asimlar fashion to
that described in detail for the enbodi nents of FIGS. 5 and 9. '

Furthernore, thd@uwtberssthebdfi-RRh 8180 Prej@reg by, tBeopresent ma:iasl cam
be recycled to reactor 1 for transal kél ation to produce MVN or

As descri bdee 3Refe i naﬁcBFﬁ‘F?Rf PREPRFERG 7 HW@HFNBFE“@?R}‘%% of

Zhe ConventediiamelS (SRR Hol nd R kBEIREpd 1 AGR1RETe PSuhf Mol HEinC)
can be used 'élx?apiinrtﬂﬁiéﬁei?&xfiﬁﬁﬁ&ﬂ& 8o1@ Ot -NtT 1 BEPBkIE £y RRkY "
(PEN pol ynet)~ by“the ste

oxi di zi ng ZestddiMyingt Qrm-ﬁm@ -t [Hrira A N@s € B @4 $-NDA CAR (é’orf?aensmﬁe) or
oxi dizing and esterifying 2,6-DVMN to forman ester of 2,6-NDA and

condensrpg swidi Emmonremmhmpéoﬁxwtwtaeteldy-loénSOQfgmltheo PBY¥rm t he
PEN pol - Further, the 2,6-DW al so prepared by the present
process canp°1lm°r- ' .

Having generally described this invention, a further
understanding can be obtained by reference to certain specifie
exampies which are provided herein for purposes of illustration
enly and are not intended to he limiting unless otherwise

specified.

EXAMPLE 1 (transalkylation and ieomerization)

A 30 g amount of um-'zz (1/16"D x 3/8"L, cylindrical pellet)
are charged into a tubu;ar reactor (volume: 122 ce). The reaactor
is heated from room temperature to 400°C at the rate of 100°C /hr
while introducing nitrogen gas into the reactor at atmospheric
pressure. -
| As~ a feedstock for transalkylation and isomerization, isomers

of DMN and naphthalene are mixed in a molar ratio of 1:1. The

weight & of isomers of DMN are shown in Table 1.
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e use '18983 ﬁnwezm pr%r:grfm Ayporypyipaenergpht hal ate  yolosapr £ PBRYLQ
pol yner) by the steps of oxidizing 2,6-DW to form

2; 6- napht hal ene-di carboxylic acid (2,6-NDA), or oxidizing and esterifying

2,6-DW to forman ester of 2,6-NDA__and condensing said 2,6-NDA or ester
thereof with butanediol to form t4e4 . Havi ng general l'y

descri bed this i nyedtcotmeaettthe e et g—can—be—abiaihed by
reference to cert i n spectdupeneatanpl es whi ch ar e yeightded herein|for
pur poses of iIIu3t11, QI DN, and are ngt 1 nt ended, J g D€ niing unless
otherwi se speci f i| SRS PR EDE; [ angal kyl ati o a'&isorrerization)

A 30 g amount of MMs22mgl/ 16"D x 3/8"L, |cylindrical, pgllet) arejcharged

into a tubular reactor (volume: 122 cc). |The reactor 1s heated from room
tenperature to 40QRer~pgwat the rate of J00[err]C /BL63while intraducing
nitrogen gas into|the reactor at atnosphéric pressure. As a |f eedstock
for transal kyl ati g wthet isomers zation, igoners of &M86énd napht hdl ene are
mxed in & molar R dapithatene O 0" | S0Bcag 07 DV arq shown in
TABLE 1 (Feedst ocK),.; - Conmpgnent 0.1 weijght %
dinethylnaphthaleré MMN 99. 70 Z,G-BNN '
6.21 2, 7-| MMMy _ ' - 80033

)

-

The feedstock is introduced into the reactor at the rate of
30 g/hr for 8 hours, and the product obtained is analyzed by gas
chromatography. Table 2 shows the analysis of the components of
the feedstock and the product.

before after

component (wt.%) reaction reaction
* dimethylnaphthalene 53.19 39.41
) ' 2,6-1514:: ' . 3.30 6.65
) 2,7-DMN | 4,59 4.59
. other isomers 45.30 28.17
monomethylnaphthalene 0.10 _ 17.59
. 2=MMN 0.01 12.16
1-MMN 0.09 5.43
. naphthalene 46.71 38.15
other component (4] 4.85

- 17
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The feedstock is introduced |nto the reactor
30 g/ hr for 8 he

chr omat ogr aphy. TabI e2 Matthenanalym S c

f eedst ock and the pr oduct . TABIL}:

| someri zati on) I after
Conponent (wt . o2 6~DMN/total DMy, (%) redct ot —=@ ~ 1.9 -0

di et hyl napht h | LN pMN/2, 7= 53. 19 39. 41 6- DMN

3.30 %’5 DMN/2,7=DMN 5”2 DWN 72 4.1555

4.59 - * cotitait ioFOZT6SDMN 45. 30 28.%3

nmononet hyl napht|hajeftexr/before) . €D 17.59 - 2- MWN

0.01 2. 16 1- MWN 0. 09

5.43 * o Ronyexsdon (%) 46. 71 381853

ot her conponent . 0 4. 85

-18- DMN conversipy: (3} beT or e 2gf

reaction r tal DNN (99 _ ---|[err]
16.9 --- [err] x‘;%%%ﬁﬁé‘?%d) 0.72. 70 1.45
content of 2, Grl\/[wﬁ‘ 2.73 (at't er/ beflore):
a NL convgrypindn -0dn - - 182323 DWN
conversi’qn (% 25.9

@1 The ratio of @/@ in 2,6-DMN/total DMN.
@2 Anmounts are calculated on a molar basis.

at the rate of

" AS can be seen in Table 2 , the ratio of 2,6-DMN/2,7-DMN is

over

1.2 and the ratio of 2- MMN is over 2.0.

EXAMPLE 2 (Transalkylation and Isomerization)

axcapt that the molar ratio of DMN to naphthalene is 5:1.

)

Feedstock and product analysis are shown in Table 3.

The same experiment as described in Example 1 is conducted

before after
Component (wtd) reaction reaction
dimethylnaphthalene 84.37 65.91
2, 6=-DMN 5.22 11.39
2,7-DMN . 7.28 7.42
other isomers 71.87 47.10
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0.70
@ The ratio of [err]/[err] in 2,6-DWN total DWN. [err]2 Ampunts are
calculated on a nolar _basis. .. As can be seen in Table 2. the ratio of
2,6-DW 2, 1- InapRtRdterddie ratijo of 2o MW is pver A{gy; EXAWPLE
2 (Transal yl ation and’l soneri zati on) The sane experinent as
described in Hxanmple 1 i g-mNducted except thao.0dhe nol ar ratBesef DWN|to
napht hal eng¢ is] 5:1. Feedstock and producg analysis are ﬁhomn in Table $.
TABLE 3 (Tdansal kyl ati on 1xM¥N| soneri zat i oh) 0.15 4.27
before eT. Conmponept (WG r on
rreacti on d h%ha&aelr%q' hal ene 1?;11631 fﬁ(ﬁ\g Q1
2, 6- DWN other componen? 11.39 o 7263- DWN
7.2 . ' :
47.?0 "7 avaluation JHie 'b?ggfgqe afteélrgggtion
nonomet hyl japht hal ene Q.17 réaction |, g}
2- MWN 2, S-Dmr/total b %) 9.5¢.2 —--0 17.3-VMD
0.15 27 napht hal ene 15. 46
12. 65 z)tshmun’peMt : - 0.720 1.53.63
eval uation bef ore hf ter reaction
reaction 29@“@#“ﬁt9$a?:€ﬁﬁ“§9@ 62 --- [drr] 2-39.3 ---
[err] 2, 4-@fker/pefrre): E1 0.72 1.53
cont ent -of %u?bgguersion %) - _ 2.79 4g.2

DMN conversion (%) - - 21.9

produced MMN/{converted —_ 0.41

DMN x 2): @2 ' :
2-MMN / 1-MMN | _ - 2.2

@1 The ratio of @/ in 2,6-DMN/total DMN
€2 Amounts are calculated on a molar basis.
As can be seen from Table 3, the ratio of 2,6-DMN/ 2,7-DMN is

over 1.2 and the ratio of 2-MMN/1-MMN is over 2.0.

EXaMPLE 3 (alkylation)

A 153 g amount of MCM-22 is charged into a tubular reactor
(volume:370 cc). As a feedstock for alkylation, 1-HMN-(phrity
95,5%) and 2-MMN (purity 96.6%) are used, and nmixed at a molar
ratio of 2.2 of 2-MMN/1~-MMN. Feedstock is supplied in the reactor
(350°C) at the rate of 76.7g/hr and 0.5 hr™ in WHSV for 4 hours
with a feed of hydroéen gas at a rate of 0.9 ft’/hr. Thereafter,
methanol is supplied to the reactor at the rate of 17.3 g/hr and

19
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DWN conversion (%
produced M\/N/(converted - 0.41 DM\I x 2):
[err]2 2- MW

@ The ratithe ?ef%‘?ir‘]’)' (k& AllpHed %° mf’af"ﬂ\ﬁxp h°“r5'@2'rhﬁnﬂﬁ?§“ér

of 2.6 DwnPoaPatin gl ailyEea by and i BinkBaRRY ) R M, Fepadd ) §

EXAMPLE 3 GRkkxt 153 g anobunt of MCM 22 is charged into a '

t ubul ar regctor %/cg%nnga %8 ?c) As a feedstock for alkylation, 1-MWN
(purity 95.5% and 2-MWN (purity 96.6% are used, and ni xed at a nol ar
ratio of 2.2 of 2-MMNV 1- MWN. Feedstock is suppli ed in the reactor (3500
at the rate of 76.7g/hr and 0.5 hr[err] in WHSV for 4 hours wth a feed of

hydrogen gas at a rate of 0.9 ft!err|/h—r. Thereafter, nethanol is
supplied to the reactor at the r : d

-20- th dfor 20 hours —The-product
obt ai ned i —;ﬁal yzed by gas chromatography, arbefidve resujts areftexumrarized
I n Tabl e 4 Component (wt) TABLEreOngtﬂth at | on) reac::::.%::]
P:Lg'z ?on (#I%'ﬁ] napRPﬁh?% e Corrponeth e 0 r%'é . 45
) 2,6-DMN 0 5.12
! 2,7-DMN o 4.44
other iscmers 0 25.89
monomethylnaphthalene ' 98.66 41.16
2=MMN 67.61 28.84
1-MMN : 31.05 - 12.32
naphthalene 0 _ 0.19
other component ' 1.53 23.20
evaluation before after
reaction reaction
2-MMN/1~-MMN 2.2 2.3
_') MMN conversion (%) - 58.28
2,6~-DMN/total DMN (%) - 14.45
2,6-DMN/2,7-DMN - | 1.16

As can be seen from Table 4, the ratio of 2,6-DMN 7/ 2,7-DMN

is over 1.1 and the ratio of 2~MMN /1-MMN is over 2.0,

EXAMPLE 4 (alkylation)
A 20 g amount of MCM-22 is charged into the tubular reactor

{(volume:200¢c). As a feedstock for alkylation, 1-MMN and 2-MMN

20
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25.89 mononet hyl napht hal ene 98. 66 41.16 '

2- MWN 67.61 . . 28. 84 1- MWN

31.05 - are mixed 3n the mylar Fardaeof 2,2 of 2-MMN/1-MMN. whichomixture
gi/élguat i Oﬁt 5 rusc%nggna%eedm dor alkylatiorgf ter 23.20

reaction THe e@-ﬁ%@?&: £s M¥ebaM¥Phdually from auwbient temgaeg- i.g%e to

2.3 MWN conversi on

2, 6- DMV t ot (

W 2. 74:%0%0 &y the catalyst over a supply of nitré‘{elell%as_, and then
be seen frogad denpetatibe inttie deadtorDidl dectedsbliNtoi $00°Cand thantldwe
ratio of 2-MW /1-MW is over 2.0. EXAMPLE 4 (al kyl ati on) A 20 g
anount of wmmgeuhsageqeasﬂsom tbbutwpmerbeqmsjmzcm@ce): "As a
feedstock for alkylation, 1-

-21- ar e*9 Yed FH"Fﬁ‘éP?t'b‘l ér‘“’r é’f“#‘b‘léf "'% Deage Lovinp 12 hnEeTdre i xt ure

IS used as g‘gﬂg Cly b0 e re rig

gradual |y f?%; Iag-'nt Pe?r%gérgéu%i %2“’-'4%5?9” ok 3 t he cg:?é\%d;/s at(?\f'ér a
supply of m&rmm@a&tiﬁgdﬁé&w tdt®ahIPEs airiﬁz%dh&eahfn [ Y¥adter at
decreased to 400[err] C an e flow of nitrogen gas ceases when the

t enper at:a* e4 beapiies, mbtheaalkymm PE. M el = W ie@hout upmt 4 Giours at
feedstoeK is started in the reactor at the rate of 20 g/hr and 1.0[err] in
WHSV. One haupressune ofaf ko/cmicy| Therprodpak obkainedols janalyzeddbycaas n

t he reactor at
chromatography, and the results are summarized in Table 5.

TABLE 5 (alkylation)

before after
Component (wts) reaction reaction
dimethylnaphthalene 0 13.30
2,6-DMN . 0 1.58
2,7-DMN ' o 1.16
B} other isomers 0 10.56
monomethylnaphthalene 98,09 85.04
' 2-MMN 66.65 56.89
1-~MMN ' 31.44 28.15
naphthalene | 0.94 0.79
other component 0.97 ' 0.87
evaluation " before after reaction
reaction
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pressure of 5 kg/cnferr]. The product obtained is analyzed by gas -
chromat ography, and the results are sumarized in Table 5.

TABLE 5 (Alkylation) hefore

after 2-MMN/GeMpNent (mﬁ@@ react2on reagtpon

di met hyl napht hal ene - _ "0 13. 30

2, 6- DWN MMN conversion (%) 1.58 = 2.3-DWN

0 ot her }i sonmers 0

10. 56 n%nﬁﬂRHWﬁHQ¥&éhPH§I 98. 09 . 85+

2- MWN 6. 46. 89 -

31. 44 G'D¥B{§mi,9“§ n nhfhnlnnn - nlkggy

0.79 ot her conponent . 0.97 0. 87

eval uation bef ore after reaction

reaction As £an be & be seen from Table 5, the ratfdof 2,4-DMN 2; N is
2.2 conversion (%

13.3 2, 6- Eﬁﬁﬁtﬁlfﬂa %katlo of 2-MMN/1-MMN is over 2.0. 11. 9

2, 6- Emmvz 7- DMN : 1.36 As can
be seen froanabIe 5 the ratio of 2,6-DW 2,7-DW is over 1.1 and the
ratio of 2-MVWN 1- MW is over 2.0. EXAMPLE 5 (Separatlon) (D)
CrystalI|zEKbﬁahﬁnﬂeGSqm%ﬁitﬁﬂétsure Crystal lization A 1,505 g anount

of DMN: |§oners Ii SC#%&té?ixza%?on un&gfﬂkxgh Pressure Crystallization

A 1,505 g amount of DMN isomers is supplied inte the high
pressure crystallizer (KOBELCO 1.5L type), and 236 g of 2,6-DNN
crystals (purity 87%) are separated under the condition of 2000
xgf/cn’ and 45°C. ‘ |

' (2) cooling Crystallization
Using a vessel foﬁ crystallization (3 liter), 2,001 g of DMN
isomers is cooled quickly froﬁ 50°C to 40°C with slow stirring.

) Then, 0.5 g of seed crystals are charged to the vessel which is
kept at a temperature at 40°C for an hour. Thereupon, the
feedstock is cooled to 10°C at 2°C/min. A 360 g amount of 2,6-DMN
crystals (purity 68%) is separated by filtration under pressure.

The results of separation by both crystallization.ﬁnder high

prassure and cooling ecrystallization are summarized in Table 6.
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pressure SEARTR | OB Y 2, 6- ySp a
(purity é%g; are sé@gpjgt ed%ﬁ%?ﬁgg C([l;nd|018|algsr[1E of 2000 kgf/(l::)#[wesrsgi%r e 257‘/49
45[ err] C. (2) Cooling Crystallization Usi ng a vessel for
crystallization (3 liter), 2,001 of DMN isonmers is cooled quickly .from
50[err] C to 40[err] C with sI ow stﬂﬁ“&ﬁ.—-‘ﬂ@%ﬁm g of seed crystal s are
charged to '

hour. Ther cgwsrummmumm HEGECRRHSURE 10[ err] C at 2C/ m n.
amount of % crystars (purtty ogyg 1

| aratrea py riror
pressure. ThehBatkhe p) Separ at Q{ﬁé@&%t aLideal | 81 ndeL

hi gh- pressure.and g-ctS, A
-23- 2,6-DMN TABLE 6 (Separ:uu on) CRYSITALL| ZATPEON UNDER
H GH PRESSURE _ bef pre Component
(9) crystpPi72RBM¥on crystal |[filtra?32 2,28 DIVIPI 210
301 205 96 - 2, - DWN 232
22 . 210 |othey PN H\N 972 972 9 _Pe3
963 TOTAL| morar, | 1503s0s5 23836 | 12089 |
2, 6- DWN 2, T—Bivit -3t~ -
2, 6- DMV t of] &I SORMN/ 2, 7-DMN 20{ 0% 1.3 - =7.6% @frity of
crystal 87% - recovery of 2. 6-DW
68% 2, 6-P{ hotal DMR D\ 20.0% = 1 13:6%
COCLI NG \3“%1! ZAF ' : - b¢f ore_ :
Conpone H’ é\}- srii'/as allization| crystal filtrgt eB?? 2, 6- DYN
400 ce¥éry of 3p6-DmN - 68% -
yield of 2,6-DMN : - 13.6% —
COOLING CRYSTALLIZATION '
before
Component (g) | crystallization | crystal | filtrate
2,6-DMN 400 244 156
2,7~DMN 308 67 241
other DMN ' 1293 49 1244
TOTAL 2001 360 1641
.._)- 2,6-DMN/2,7~DMN 1.3 -~ | o.e5
“ |2,6-DMN/total DMN 20.0% - 9.5%
purity of crystal _ - 68% -
racovery of 2,6-DMN -— 61% -
yield of 2,6-DMN - 12.2% ° —

"Racovaery of 2,6-DMN" means the content of 2,6-DMN in the
crystals against the content of 2,6-DMN in the feedstock.

"yield of 2,6-DMN" means the content of 2,6-DMN in the
cﬁystal against the total welight of feedstock.
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- 360 1641 2, 6-DWV 2, 7- DIWN ' 1.3

0.65 2,6-DW total DIVI\; 0. 0% 9. 5%
purity of CrystéP shown in Table §, the_yiel&zof 2365%5§-by cryspall;ggg*%ny

of 2, 6- DWN : : . 9 - +:Vvield of 2,6-DWN
12.20 9 "ﬁe%‘%?le‘r§}r%?s‘b‘,°6-’13|vﬁ“°hne%%%l?%eé’€8n?¥n %% 6-DWN i n the
crystal s agahyatalli2atfon SNipuRithért- AN 2 lsJon® /L8EASL MK ratio of ¥he! d of
2, 6-DMN' neans the content of 2,6-DWN in the crystal against the total

wei ght of feadsatekby crystallization under high pressure is leds than 8%. AS
shown 'in Table 6, the yield of 2,6-DW by crystallization under high

pressure i Thexelfoireghthe t fkktratecdsl mope affectilvei aat a ofredatockefprt he
2,6-DMVtotal -DMN ratio of the filtrate by crystallization under high
pressure i tyanpalkyiation and\daomgrdzatien 9f 2pfrdepn-Piic driherperes a

feedst ock f | kyl af | i i zat.| f.2 6- - DIV, '

ot her oy iHen, mo? A2Retlt g SRR %o SRTRLLLS wnd o8y or (Eas by L ¢ by
| | ihinZ AL i ol d ' i cally.

EanpLE & Taiqtine” BryBear i [iavicHl O ehls f1ETPUY GCELBAN Gectldiils OO | Y

Al kyl ati-on grastic81i90 g anount of MCM 22 were charged in the tubul ar
reactor (volune:370cc). As a feedstock for al kylation, 1-MW and 2- MWN

EXAMPLE 6 (Alkylation, Distillation and Crystallization)
(1) Alkylation
A 150 g amount of MCM-22 were charged in the tubular reacter
fvolumaazvocc). As a feedstock for alkylation, 1-MMN and 2-MMN
are mixed at the molar ratio of 2.2 of 2-MMN/2-MMN and used as a
feadstock for'alkylation
The reactor is heated gradually from ambient temperature to
270°C to drf the catalyst while supplying hydrogen gas.
. Thereupon, the feedstock is snpplied to in the reactor at the rate
of 150 g/hr and 1.0 in WHSV. The temperature in the reactor is
increased at 10 °C/hr, when it reaches 375°C, methanol is
introduced into the reactor at 33 g/hr. The alkylation of MMN is
carried out for 10 days while supplying hydrogen gas at 1.7 ft’/hr,
and about 40 kg of product is obtained.

(2) Distillation |
After water is removed from the product in the alkylation

16.5 kg of the dehydrated product is used for distillation by a

. — 24
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ar e ' e 3oty (178 OGS 2t 93P ¥5EA" BoA FRX WIGLE-MT antd ‘used agiyaggyf eesls gnl
for al'kyl ation he reactor is heate gradually from anbi ent

tenperature to 270[err]C to dry the catalyst while supplying hydrogen gas.

Ther eupon, the f eedst ock |slsupplled to in the reagt or at the rate of 150
g/ hr and 1X8teP; FYPe, ‘&‘@\} llefhe PoRPEPEY e TheorREIFRL S%RPS O Lherecased at

Lo Lo S e & eﬁﬁﬁﬁﬁgé#%m”fé Rrpri otk PP %'a%tyé’ttmﬂﬁ e
bt i ned ey SPERORTRT a0 atur! dk"bng 5% AN Eintlol prRARNE K%Y pauct

in the al kwﬁtmgnragﬁo&,ggsmftot Reodehydrated product is used for
distillation by a 25 bat ch

type distiller. Thenprbducinfis Faparhted| istepeveh fhactibhnd vy &iffaréficesd
the pressure is controlled to 49-50 Torr at the bottomand 20 Torr at the
top. Distildmtiaidipgopetoks as ghowaf| in Pakle %of Thbeteontmnt of eachThe

product is, separated nto _seve ions by differences in boiling
poi nts as sqﬁﬁ%%i"ﬁ _*ﬁb?ts g&n{"éﬁi ? each fraction is al'so shown in

Tabl e 7. . TABLE 7 (Distillation)
Fr-1 Fr-2 Fr-3 Fr-4 Fr-5 Fr-6 Fr-7 tenperature
([err] O - 100 100- 125 Q&QﬂﬁﬁgLJg%ggijjgthmﬁg39-145 145-
resi due weight % 9.7 .1 18.1 - 8.5 11.8
12. 4 "R ' =
5.0 *centgnt Pr-1 Fr2 Fe-3 Fr-4 Fr-5 Fr-6 |  Fret
' | tempezature (*c) -100 100-125 125-132 132-139 339-345 | M5- | residus
weight & 9.7 2.1 18.1 B.S 11.8 12.4
: 5.0
scontant
naphthalene 1.3 . 2.2 0.2
29 7.0 50.3 6.0 0.3 0.1 | 0.3
12008 1 27.2 1.9 6.5 o.e| o2 0.1
2,6-DMH : 4.8 ‘4.2 4.9 0.3
2,7-Dvn . s2] 21 5.3 0.3
a,6-DMav 1.2 1.4 18.3 3.4 0.1
', 1,3-DMN + 3,7-DMN 4.5 29.3 8.7 5.0
1, -0 ' _ 1.9 2.7
1,2-DMX + 1,5-DMN . 3.0 7.3 8.2
2,3-DMN 7.1 0.8
8.3
1, 8-Dii
Heavias : 1.2 0.9 | s (*1)92.6
othar companents 0.5 0.9 0.9 0.9 0.5 0.2

Note (*1) : Most of Heavies of fraction 7 (Fr-7) are

trimethylnaphthalene and tetramethylnaphthalene.
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27. 2 31.9 65 0.4 0.2 0.1 2.6-DM\I :

4.8 24. 2 2. 7- DIWN 4.2

21.5 &)3 cryetsnizstmm 1.2

}1154 2913 3 A mig:t\}re of (fpr-% &%BW—@I in J'.l‘az:-ll:e]vy is utilized for

3.9 2.7 o = - : 39.0

21 3 . ézwét?ﬂ%ig@tﬁw%e concentration of 2,6~DMN in the mixture is _

7.3 increaseld 8o 71% by cooling crystallization at the temperature of

8.3 1,8-DW Heavies 1.2 0.9

9.9 ([ e30%€d) aﬁthhenh:et xa)riqn&nedueed mto the high prdéssure 0.9

0.9 09 (7 . Most of Heavies of

fraction 7 c'(ﬁtﬁ-)liz&'e #Y#ﬂ%lﬁaﬁhﬁhﬁ%n@ zinént BRFARE} e, shrainednby

-26

- (3) Crys II|zt|on A m xture of ;5 in Table 7 is
utl lized fdFY E‘ﬁtmﬁrﬂ?ﬂ c BREERTT Y thE %"‘Eﬂiﬁ’r"r‘f‘% f& APRPure
I ncrea 2 é:Q._oI [ 5%51]@ I epmar
30[err] C Z’E%E}%e &r@ 'S | ntrg Bceain &fzg-tabﬁgeﬁ Jr%?ggr gnﬁc%%gﬁilzer.
CGrystals ofpnGnddVide( $¢% i Snd Ut/ )isaeBg obt ai ned by crystal lization under
hi gh pressure under the conditions of 1500 kgf/cn2 and 105[err]C. The '
anount Ofy recovery of 2,6-DWN fromthe mxture of Fr-4 and Fr-5 is 60%

EXAMPLE-7 (| soneri zatlon) A 25 g amount of MCM 22 is charged into the
t ubul ar r e EXAMPLE 20| (Fsomepbzakdon)The reactor is heated gradually from

i trogen gab.  ahdHa o SPURF opF THM-G3cA boSRsFEot GRbey SHRCHPHE GARSESTur ¢

reactor at TrgPla "SR ) PR R B e ey Yabia Iy TR dubfherk®
temperature to 400°C to dry the catalyst while supplying nitrogen
gas, and the flow of nitrogen gas is ceased when the temperature
becomes stable at 400°C. Thereupon, 2,6-lean-DMN is supplied to
the reactor at the rate of 25 g/hr and 1.0 hr™ in WHSV, and
isomerization of DMN is carried out for four hours. The contents

.) of the obtained product are analyzed by ¢gas chromatography, and

=" the results are summarized in Table 8.

TABLE 8 (I i zation)
before after
Component (wt%) ' reaction reaction
dimethylnaphthalene 98.09 80,10
2, 6=DMN | 6.21 13.96
2,7-DMN .. - 8.48 8.66
othar isomers - 83.40 5'?.48
26
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sumari zed in Tabl e 8. TABLE 8 (I someri zation) °

bef ore ' after Conponent (w % reaction

reaction d 9§. 3 0

> 6- DMN | ﬂ@ﬁsﬂg%ﬁy¥§€§%kﬁafene 13 96 8.9 2 ? gnN

8. 48 8. 66 2-MMN - ot her|i sonepspa 4071

57.48 _ -27- -

nmononet hyl rflaphf hal ene 3-MMN 0. 20 0.1D. 77 3.06 2-{MWN

0. 03 0., ~1- VVN 0. 1.7

3.06 naphtwg?g% alene 0 0 0 1&'78 ot her

conponent other component 71 9.3%.71 eval.gsgtion

bef ore et reactTon

reaction 2,}6- DN%VtotaF”B@N‘F@En gr agver -

2, 6- DM 2, 0. 73 regction 1. 41 reactign .o |he

seen from adolga.g@m tbeatatmo @) 2, 6-DWN P, 7-DM§.ss oven 1.1. 17 gXAMPLE 8

(Transalkylatlon of Heavy Conponents) A 20 g anount Jof MCM 22 is

char ged i nt]® S-DMNURA7-DMEact or (vol ume: 209 cc). 0.Heavy cdnponerit.$l whi ch

are obtaingd in Exanple 6, -and naphthal epe are. m xed at ja rati o

(napht hal ene/ heavy) of 0.2 1n welght and used as a feedst ock. The

react or ‘T)’S heat 8 graznd bal Byenrmnamgbéﬁtﬂteﬁmmotoz 6-DMN/ 2,7~DMN is
over 1l.1. '

EXAMPLE 8 (Transalkylation of Heavy Components)

A 20 g amount of MCM~22 is ch#rged into a tubular
reactor(volume:200 cc). Heavy components, which are obtained in
Example 6, and naphthalene are mixed at a ratio
(naphthalene/heavy) of 0.2 in weight and used as a feedstock.

The reactor is heated gradually from ambient temperature to
400°C to dry the catalyst while supplying nitrogen, and the flow
of nitrogen gas ceases when the temperature becomes stable at
400°C. Thereupon, the feedstock is supplied ta the reactor at the
rate of 20 g/hr and 1.0"! in WHSV. Tréﬁsalkylation of the heavy
conmponents is carried out for 4 hours at a pressufe of -5 kg/oem® at
350°C. The product obtained is analyzed by gas chromatography and

the results are summarized in Table 9.
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400C

Ther eupon, the feedstock is supplied to the reactor at the rate of 20° g/ hr
and 1.0[err] in WHSV. Transal E¥| @E i'gn;;ﬁf thfe‘] hﬁ%v‘é ;corrponents is carried
out for 4 hours.at a pressure err]C. The product
obt ai ned i ‘fug-l cl.|.n arre—tire—restts—ar-e—sthimerty ed
in Table 9 before agper
TABLE 9 (T{ang oneREn (wts) reaction reachion, o
after ¢o 0 r elagtdegpn gacipon
di met hyl napht ene 4%hthagm@5 21. 40 2, 63 DWN
0 . 2.24 2, 6-DMN 2, T ®WN 0.24
2.09 other iSoners 5 59 17. 07
mononet hyl pLap hal ene  2,7=DBN 0  10.43 2.09 2- MIN
0 - 7.28 1- MWN 0 _
3.15 naphthal ene other isomers ,, ¢5.55 1917597  heavy
conponent s nometh Qabfithalene Sfe 18 ot her ¢qgpgeent
0. 84 ml 24 ﬁ i:ﬁ eval uatipn be¢fore
after 2 -MMN reacti on gaggion NL
conversion}(% a7. 77 he¢avi es conversi ¢n
(9 1-MMN 121. 66 0 As can be se¢A.dBbom Table 9,
heavy conlp¢nen S Eneconverteq Tnto %m TN |
t ransal Ryl jltiO @{ EXANPILE 9O (A KYTAtT an of I\/hnfﬁ_[_zmmne
and Napht h3l enfheavy compobadtg anount of MaM PR is charggdsimgo a tubul gr
reactor ( Olqn&&ﬂﬁgéﬁ%boﬁgatd FEeUSTOCR | QT AT Ry at T o | TN 2= VN2 d
evaluation before after
reaction reaction
NL conversion (%) - 47.77
heavias conversion (%) - 21,66

As can be seen from Table 9, heavy components can be

‘converted into DMNs and MMNs in this transalkylation process

(volume:S?O ce).

Al53 g amouht of MCM-22 is charged into a tubular reactor

As a feedstock for alkylation, 1-~MMN,

2-MMN and

naphtna'lene are used, and mixed at a molar ratio of 2.2 of 2-

MMN/1-MMN, and a weight ratio of 3.0 of MMNs (1-MMN + 2-
MMN) /naphthalene.
Thereupon, the feedstock is supplied to the reactor (254°C, 5

kg/cm’) at a rate of 153.4 g/hr and 1.0 hr™' in WHSV with a feed of

hydrogen at the rate of 1.8 fti/hr.

TN
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Four hours later, methanol, as
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and . a Melg ratio naphthalene

Ther eupon, the feedstock is supplled to the reactor (254[err]C, 5

kg/ cni err] Janamlkylatingfageds., 4 ig/ hnteveodhded imtpethd Yenate@\/atki 85.85 §Aax, of
hydrogen at the rate of 1.8 ft[err]/hr. Four hours |ater, nethanol, as

-29 - 9mh‘gi%@e#ﬁ congucked ofor AP heuESs heThe RRQFUCK: ohtagned nis
22‘; ‘;"zié' E‘ip' 23, Bt lpipat aeEahe and, Phe Rt Etn are SiRmRRL2edin

TAB kyl ati on of Mononet hyl napht hal ene and Napht hal ene)
HEhﬁ% g'§:'ter Cbnponent (mt@a reaction

before
reaction
2, 6- DWN

0

14. 27 [
2- MWN H-Cr AV
23.08 . dinethid naphthapendal ene o 251 23
18. 67 qther conponent 1.00 3.91

eval uati on 2,6pEMY; o aftef - 1.72

reaction reaction_N version (9
26.15 2- MN/ 1} MWN 2,75l i 2.9 12287 ww

(Cg/(;‘verSiy (% other isomers | 18;;’_7 &6'@4\% otal |DWN
1.44 As fuondmethydmaphthaYente 10, |he r &Bi.630f 2, - DMV @AM i S
d

over 1.1 and the ratio of 2-MW 1-MW i s bver 2.0.
: 2 -0

=

50.55 10.32
1-)0N 23.08 19.78
naphthalene 25.28 18.67
other component 1.00 3.91
evaluation before after

reaction reaction
NL conversion (%) - 26.15
2=MMN/1-MMN 2.2 2.04
. | MMN conversion (%) - 18.37
) 2,6-DMN/total DMN (%) - 10.02
2,6~DMN/2,7-DMN - l1.44

As can ba saeen from Table 10, the ratio of 2,6-DMN/2,7-DMN is
over 1.1 and the ratio of 2-MMN/1-MMN is over 2.0.

Obviously, numerous modifications and variations of the
present invention are possible in light of the above teachings.
It is, therefore, to be understood that within the scope of the
appended claims, the invention may be practiced otherwise than as

specifically described herein.
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are possible in light of the above teachings. It is, therefore,

understood that within the scope of the appended clalnB t he |nvent|on may
be practiced othermnse'than as
30 VHAT | ¥R A3 b8 B NEW _ANL

2, 6- dlalkyQﬁéBﬂ%ﬁ&pgﬁEL§$€m$§rlﬁeedstbck éonpr|5|ng‘né66fhalene and an
al kyl ating age":}(yl nap%bﬁk&%éﬁ?ﬁ%&im 2, s-aidl)xxlnﬁ%t{a Péré fopnlyl N9

i somers of dial ene ene to produce
nonoal kyl né&@&i\?&&@%&%@;sing naphthalene Af@N&f S 1‘3.'t§h§>’$wl,t hal ene;
e

(rn) separating t pr oduct obtalned in step (1) into
naphthalenemmmM3rm¢yﬂnaphhbatene di al kyl napht hal ene and
ot her conponents; glll al kyl ati ng the nonoal kyl napht hal ene
fraction of X rangtyarkqnirw?nmaﬁs fkWiadkydnaphhalene, daduce

from the o oM A nqpnendlede ko neBABer MoRtRTRYIRSERLALI PG A o
wherein at |east step (IBfgﬁe§§e$k(deikaﬁﬁagﬁggﬁﬁ%ﬁg in the presence of a

catal yst having a conpositiron conpri'sin zeolite having an

)1(-2rg% di ff{acti ()fnl)oat ter rgewgtfﬁ}; |ﬂ{eer;&l°aﬁaﬁ gbtamlmgs{;éb (I) into
err

[

naphthalene, monoalkylnaphthalene,
dialkylnaphthalene and other components;
(IIX) alkylating the monoalkylnaphthalene fraction of
| step (IT) with an alkylating agent to produce
dialkylnaphthalene; and
(IV) separating 2,6-dialkylnaphthalene from the
dialkylnaphthalene f:actidn in step (II),
wherein at least step (I) or étep (iIi) is conducted in the
presence of a catalyst having a composition cdmprising é synthetic
zeolite hﬁving an X-ray diffraction pattern with an interplanar d=-

) spacing (A)

12.36 + 0.4

11.03 + 0.2

8.83 +  0.14
6.18 +  0.12
6.00 +  0.20
4.06 +  0.07
3.91 +  0.07
3.42 % 0.06.

2. The process of Claim i, wherein the naphthalene fraction

30
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3.91 0. 07 3.42 [err] 0. 06. . 2. The

process of Claim1, wherein the naphthal ene_fraction

-31 - of O AR I(IL)i dsr cRGYeIad (t® &Eep (F) %ﬂﬂﬂ95’5§98b(¥¥?!0,thFhe
duct of st FLL) <i -t t | dipak kyl ht hal
Praction. drtedey oo, seapl THXEL s acyeiBa ko )seddaty cchlh & "R TGO
itk i ro .
Sl 1 eodor SLEDRAPRERAeRt) craction, SartdEts ARy Iuabh hdlene HRST €1 1

2, 6-di akyl n Hile &helrefibR i OSERTS (IV), is4ecydlRdortecgEep ofryd aim 1,
wher ei n nonoal kyl napht hal ene is produced at a nolar- ratio of

2- nonoal kyl naphthal e/Tivel progeasadk \Cladphhavherair swide feedsteclk.in step 5.
The process of Claim1l, wherein the nolar ratio of 2, 6-

di al kyl naph{Ehl eemprisesdilesry than ik Haighto} of 2 fi~sigkylpaphthalens pof; s
nore than 1, 2. 6. The process of Claiml, wherein the nolar ratio of
2, 6- dialk§ﬁﬁa&ﬁﬂqﬁﬂ§3ne after isomerization/2,6-dial kyl napht hal ene before

| oLl 0 Sl krbSed G CBlalal wmarein honEigiApSGfled 207
di al kyl naphppedwsa eit @ @olbedupitid) o 2Pmohbdlkyifagithalenapsd. 1.
f:) monoalkylnaphthalene of more than 2.0,
| 5. The procéss of Claim 1, wherein the molar ratio of 2,6-
diallenaphthalene/2,7 dialkylnaphthalene of the product in step
{I) is more than 1.2.
6. The process of Claim 1, wherein the molar ratio of 2,6~
dialkylnaphthalene after isomerization/2,6-dialkylnaphthalene
bafore isomeriiation in étep'(I) is more than 1l.1.
7. The process of Claim 1, wherein the molar ratio of 2,6-
dialkylnaphthalene/2,7 dialkylnaphthalene of the product in step
-« (III) is more than 1.1.

8. The process of Claim 1; wherein the molar ratio of
naphthalene/dialkylnaphthalene in the feedstock of step (I) is
less than 1.0.

9. The process of Claim 1, wherein naphthalene is fed to
step (III). -

10. The process of Claim 9, wherein the molar ratio of
naphthalene/monocalkylnaphthalene in the feedstock of step (IXII) is
from about 1/3 to 3/1.

11. The process of Claim 1, wherein (i) the

31
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8. The, pr ¢3386A0TE C0MbEH 1, umor i {8 P pTB-902L0 T Of . No. 5548 P. 35/49
napht hal ene/ di al kyl napht haI ene in the feedstock of step (1) is 'less an
1.°0. . The process of Claim1l, wherein naphthalene is fed to step

I(’lla.:i):‘l% hal endtt %{#E?P%%ﬁ?ﬁ% %?ecgi%htmﬁ’éﬁ? ‘é‘%g@@oﬁ ggéﬁ;ﬁr&t% "@" £v 6

b 1/ 3
oo 1 Fitchiatgrinagendfind afea e Oledd Aita O g, (1) tne o
ri ch-di al kys nepfiicha B8 8 expIgaph the 13e- ﬂsahknmtmahassraéiﬁé e 2,6-rich

di al kyl naphthal ene is utilized in separating 2, 6- |aIkyInaphthaIene in

step (1V), dimlkylnaphthaléné-ireatep |(Iu) kyinmph‘rﬂial the 2s6+beatpt ed to step
(). 12. The process of Claim1l, wherein part of the 2, 6-1ean-
di al kyl napkﬂma%thsbﬁ%h&%@qwcﬂ-ﬁé b?e%*iﬁﬂ:eﬂdf- a catal yst conposition

icg{rg”ms:aggr ad_sg gﬂlggezeol | tses f‘lp Vi 1{( rﬁ_}/ di ffragt%on &Eé e?(r)rézrvin‘tan_an
éllgs [%ifa)?:y%.naghﬂalene is iso%te%%ze% :bxb[ﬁ{er ]presegsy'af a catalyst
g 22 | %err os_:.ti@noéomprising a syntheBi®lzeolite favling af firay
diffraction pattern with an interplanar d-spacing (A)
) ' 12.36 + 0.4
) 11.03 4 0.2
8.83 p A 0.14
6.18 -4 0.12
6.00 4 0.10
4.06 % 0.07
3.91 t 0.07
3.42 +  0.06,

and the product in the isomerization is recycled to step (II)
.. and/or step (IV). |
= 13. The process of Claim 1, wherein a part of the
dialkylnaphthalene fraction after 2,6~
dialkylnaphthalene is separated therefrom in step (IV) is
isomerized in the presence of a catalyst composition cemprising a
synthetic zeolite having an X-ray diffraction pattern with an
interplanar d-spacing (A) o

12.36 o 0.4

11.03 + 0.2 This Sheet Has Been Repl

o2t o HIIIIIHIIIIHHI i
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(1Vv). 13. The process of CQaim1l, wherein a part of ,

difal kyl napht hal ene fraction after 2, 6- dlalkylnaphthalene |s separ at ed
therefromin step (1V) |s sonerlzed in ihe presence of a catal yst
~conposition conprising a éV%thetl zeoPi1 1% having an X-ray diffraction

pattern with an tnterpl d- spagi ng _ 12. 36 [err]
0.4 | 11 03+00 [errT éAif 8. 83 [err]

0. 14_ 4.06 ) + 0.07" 33 - 6. 18

[err] 0.12 : 6. 00 0.10 4. 06

[err] 0. 07 ' 3.91 3.91% oferr] 0. 07 _ 3.42

[err] 0.06, and the product in the isonerization is recycled to step

(11) and/or step (IV)' 3-42 14. the pPe@&ss of Claim 1, wherein

pol yal kyl naph halenes h have nore. thap t al kyl oups are se arated
s FeeuERCte

in step (11 ey pre H""B a%l%ﬁé?ﬁﬁ% t$-eR e‘y} ().
15. Th wh 2, 6-di al kyl ht hal ted b
crystal | P! ogEe PUBSEP U or essure in step (1V) 16, The process of
Caiml, wherei rsTct hewﬁhabkaéw BAE189% 1), SwibrB Yol gR kP Ph IR A nlae

nnnoalkylnaphth ene IS
which have more than two alkyl groups are separated in step (II),

f:) and said polyalkylnaphthalenes are recycled to step
(I). .
15. The process of Claim 1, wherein 2,6~dialkylnaphthalene
is separétad by erystallization under high pressure in step (IV).
16. The process of‘élaim 1, wherein the dialkylnaphthalene:
is dimethylnaphthalene and.the monoalkylnaphthalene is
monomethylnaphthalene.
17. The process of Claim 1, whérein the alkylating agent is
methanol or diméthylefher.
18. A process of preparing a polyethylenenaphthalate polymer
or polybutylenanaphthalate polymer, comprising:
a) oxidizing 2,6~dialkylnaphthalene to form 2;6-
naphthalene-dicarboxylic acid;.and _
B) condensing said 2,6- naphthalene-dicarboxylid acid with
ethylene glycel or butanediocl to form
polyethylenenaphthalata or polybutylenenaphthﬁlate;
- wherein said 2,6-di-aiky1naphthalene produced from a feedstock
comprising naphthalene and an alkylating agent is prepared by a

process comprising the steps of:

33 s
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al kyl at i ng agent 18 A process
preparing a pol yet hyI enenapht haI at e pol ymer or pol ybutyl enenapht haI ate

pol ymer, conpri sing: A) oxi di zi ng 2, 6-di al kyl napht hal ene to form
2, 6- - (®pht hal ersansabistiating: iseners o8 ialkylmphtmgmg

. said 2, 6- naphthaLene=d|carbox lic ac ene ol or
but anedi ol to form ht%%)f mgm%gmm:@gemgpoamylnap ene

pol ybut yl enenapht hal at e; %e Eéﬂa%a%a@i%g%gh%uﬁ% g&gﬁgene pr oduced

froma feedstock conprising na ene-an ating agent is
prepared by a pf@gess Cogepafitihd RheSheBaubt: from said step (I) into

- 34- () transal kyl at1 ng i soners of dial kyl napht hal ene and
napht hal ene thereby produaaphthabess kydompmkyhhaptethalene, and

i someri zating di al kyl napht hal ene, (rn) separating the product
fromsaid step (1) into dialkylnaphthalqésph@nm @w@r ROMPAnRDESApht hal ene,

di al kyl napht hal ene _and ot her conponent { ' al k I atl ng the
monoal kyl napht hat® 8 fr ac2ib¥Llpk the monoalky nap e(‘PI rRrtien, from

al kyl ati ng agent to- produ a n
(v separating 2, 6- dlggﬁgyl‘ﬁ%]ph‘fjh% enea}ﬂgﬂﬁ@]%@lhlﬂ LS”Séea&céi

di al kyl napht hal ene fracti QlahRySh&htHddenes\NBh&I N at | east step (1) or
step (I1l) is conducted in the” presence of a catal yst conposition

conpri si."rgg a symiiwyic zeslepbeating 2,6-dialkylnaphthalene from the
) dialkylnaphthalene fraction in step (II1),
wherein at least step (I.) or step (IIXI) is conducted in the
prasence of a catalyst composition comprising a synthetic zeolite

having an X-ray diffraction pattern with an interplanar d-spacing

(a) |
12.36 + 0.4
11.03 - 0.2
8.83 + 0.14

s 6.18 5 0.12

') 6.00 + 0.10
4,06 * "0.07
3.91 *  0.07
3.42 +* 0.06.

19. A process of preparing a polyethylenenaphthalate
polymer or polybutylenenaphthalate polymer, comprising;

A) oxidizing 2,6-dialkylnaphthalene tc. form 2,6~

| naphthalene-dicarboxylic acid; and

B) esterifying 2,6-naphthalene-dicarboxylic acid with

34
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havi ng an| 948z 8§14 Ui onyppais yrf L anar " d- spac (A
havi nG”an{egeE 1T 20855 At er 1y . #%mgg@ﬂ;gg;fr] d-Spackigssl A, 3/
8: 83 [err] 0.14 : 6. 18 0.12
300 [orr]  omBfhanol to form dsmefhyb 2, 6-naphepslefy-gigarboxylate;
A process of prepari a pol yet hyl enenapht hal ate pol yner or
pol ybut yl enenapht hal at’'e pol ynmer, conpri si ng; A) oxi di zi ng
2, 6- di al kyl naphtdyal eR@nlgnsOhd) €ai@ dimethyl-2, 6-HEHtRA1eRE-dicaapilate
acid; and - ) esterPfyiﬂg 2, 6- napht alehe-dicarboxylic acid mﬁf%

35 net hgieh eehyDéne Glyeolybr 2pitavadiidlakengothcar boxyl at e;
and O condensi ng sai d di nethyl -2, 6- napht hal ene- di car boxyl ate
with et hyl ene gl ycol pedyethyhenénsphthaliaten polymer or

pol yet hyl enenapht hal ate pol yper or . ol ybut yl enenapht hal at e
pol ymer, wherein saP@L¥yDyE i%ﬁﬁﬂﬁﬂﬁﬁﬂﬁﬁﬁéFeﬂﬁliﬁﬁﬁ;Kxxifron1a f eedst ock

conpr! 5119 PRRRLLIG, 371-0u YA B b R g >
g;ﬁl);ﬂ;?gg%ﬁ%ﬁ%ﬁgﬁghthaune and an RARPLAELSPaddhtPi@0yeEpared by a
process comprising the steps of:
| {:) {I) transalkylating isomers of dialkylnaphthalene and
naphthalene to produce monoalkylnaphthalene and
iscmerizing dialkylnaphthaléne;

(II) separating the product from said step (I) inte
naphthalene, monoalkylnaphthalene,
dialkylnaphthalene and other componénts;

(TII) alkylating the monoalkylnaphthalene fraction fron'
step (II) with an alkylating agent to produce
dialkylaphthaiene; '

- {(IVv)  separating 2,6-dialkylnaphthalene from the
dialkylnaphthalene fraction in step (II),
wherein at least step (I) or step (III) is conducted in the
presence of a catalyst composition comprising a synthetic zeolite
having an X-ray diffraction pattern with an interplanar d-spacing

(A)

12.36 + 0.4
11.03 + 0.2
8.83 + 0.14
6.18 + 0.12
35
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said step (I')) into napht hal ene, nonoal kyl napht hal ene,

di al kyl napht hal ene and ot her conponents; (1) al kyl ati ng the
nonoal kyl napht hal ene fracgi gg frow& 0.10 step (I1) with an

al kyl ating agent. to producée di al kyl apht hal ene; (1v)
separating 2, 6-di al kyt napht &l ene fa om phe7

dialkylnaphthalene fraction in step (I11), wherein at |east step (l) or

step (Il1l) is conducted iB,90e presenc®.07 a catal yst conposition
conprising a synthetic zeolite having an X-ray diffraction pattern with an

i nterplanar d-spacing (Ap-42 x 0.0642 36 [err] 0.4
11. 03" 0.2 8.83 0.14 6. 18
0.12 | : 36 - 6.00 [err] 0.10 4.06
[err] 0.07 3.91 0.07 3.42 [err] 0. 06..
")
)
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