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to a process for preparing alkylnaphthalene, and
for preparing 2,6-dimethylnaphthalene (DMN) from
both
erization of DMN, as well as in alkylation of
This process is hereinafter described specifically

MN, however, this process can be extentable to any

The compound 2,5-DMN is

acid in the manufacture of

used as a precursor of 2, 6-naphthalenedicarboxylic

polyethylenenaphthalate resins, because 2,6-DMN is

easily oxidized to 2, 6-naphthalenedicarboxylic acid compared with other

precursors such as 2,
isobutyrylnaphthalenes.
There are a lot of propos
U.S. Pat. No. 4,795,847 (
preparation of 2,6-dialkylna
naphthalene with an alkylati
ZSY-5)
U.S. Pat. No. 5,001,295 (

as a catalyst.

6-diisopropylnaphthalene or 2-methyl-6-

al concerning the process for preparing the 2,6-DMN.
Weitkamp et al.) describes a process for the
phthalene by alkylating naphthalene or 2-alkyl-

ng agent in the presence of a zeolite (specifically

Angevine et al.) describes a process for preparing

DMN by using 2-¥MN and naphthalene as a feedstock and a synthetic zeolite

(MCM-22) as a catalysf: and
alkylation of 2-MMN and nap

it shows MCM-22 is more effective than ZSM-5 in
hthalene.

However these conventional arts provide only unit operation for alkylation

of 2-MMN, which is an expensive feedstock and is not available in a large

amount commercially. In addition, there is no description concerning how to

use the DYN mixture(2,6-poor-DMN) after separation of 2,6-DMN, and the

productivity of 2,6-DMN is n

ot sufficient for mass production.
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The‘conpgund 2,6-DWN is used as a precursor of 2,6-naphthal enedi carboxylic

acird in the manufacture of pol yethyl enenapht hal ate resins, because 2, 6- DMN

is easily oxidized to 2, 6- naphthalenedicarboxylic acid conpared with other
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usi ng 2- MW and napht hal ene as a eedstoc a synthetic zeol
as a caisdmesizatdof, ldndSM\Mné@‘ﬂr%Rsalﬂ(y&@fﬁneBéﬁ@bhVG!:h%h?VB%@M-EDMN”lsomers

al kyl'ation of 2-MW and napht hal ene. However these conventional arts
provi dewnidl papitihal epetat produt o WML kBtodticed MMN is alkylated with an alkylating
agent to produce DMN.
This process consists of 5 steps (1) ~(5) ;
(1} 1st step (transalkylation and isomerization based on a modified ZSM-5 as a
catalyst)
- DMN + NL — MMN
- DMN filtrate — 2,6-rich-DMN isomers
(2) 2nd step (separation of the product of the lst step into naphthalene, MMN
and DMN by distillation)
(3) 3rd step (methylation of MMN using methylating agent to produce DMN)
- WMN + methyl unit — DMN
(4) 4th step (separation of the product of the 3rd step into MMN and DMN by
distillation
(5) 5th step (separation of 2,6-DMN from the DMN mixture of the second step
. and the 4th step by cooling crystallization)
Accord%ng toathe process, 2,6-poor-DMN isomers can be enriched to 2,6-DMN
at least to some extent. However yield of 2,6-DMN is still low.
The reasons of low yield of 2,6-DMN in the conventional process is
considered to be basédnﬁn the following two difficulties.

* difficulty of the effective isomerization

Ten isomers of DMN can be categorized into the following four groups (i)~
(iv).

(i)  1,4-DMN ©1,3-DMN <2, 3-DMN

(ii) 1,5-DMN «1,6-DMN <2, 6-DMN

(iii) 1,8-DMN <1, 7-DMN &2, 7-DMN

e e
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of 2- MW, which is an expensive feedstock and is not available in a large

ampunt commercially. In addition, there is no description concerning how to
use the DWN m xture(2, 6- poor-DNN) after separation of 2,6-DWN, and the
productivity of 2, 6 |s not sufficient for mass productlon

2

utilize and 1isonerize 2,6- 290
order to utilize the 2, 6- po r-

To increase {ifi 8dm@t|V|ty of 2,6-DWN, it is preferrable to
rich 2,6-DMN in DW isoners.
soqe effectively, Japanese Pat ent

2

B 6 38
Lal ol

Isomerization within each groups is easily proceeded, however the
isomerization beyond three groups is very difficult to be carried out.
Specifically, the polarity of the naphthalene molecule allows the
methyl-transition between «-position and 8 -position (e.g. 1,5-DMN <1, 6-DMN),
however transition between @ -position and B -position {e.g. 2,6-DMN «
2,7-DMN) within the ring is not easily allowed. Therefore, isomerization
of 2,6-poor-DMN isomers is not effective to enrich 2,6-DMN. In the
above-mentioned Japanese Patent Laid-Open 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 is very important to use a catalyst which has high
selectivity of 2,6-DMN in isomerization.

*difficulty in separation of 2,6-DMN from DMN isomers

Furthermore it is very difficult to separate 2,6-DMN from other isomers by
conventionql sepgration methods such as distillation or cooling crystallization
oving to the presense of 2, 7-DMN.

In disfillation, 2,6-DMN and 2,7-DMN can not be separated from each other
because the differenee in boiling point between 2,6-DMN and 2,7-DMN is only
0.3 C.

As for the cooling crystallization, since 2,6-DMN and 2,7-DMN form an
eutectic crystal at the weight ratio of 0.7(= 2,6- DMN / 2,7-DMN} only a low
yield of 2,6-DMN is achieved. For example, according to the above-mentioned
Japanese Patent Laid-Open No. 4-1142, the ratio of 2,6-DMN/2,7-DMN is 1.0.

Therefere, the yield of 2,6-DMN is not high. T
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Lai d--Qogn No. 4-1142 shows a process to recycle the 2,6-poor-DW isoners for
l.sonmeri zation, and conbi nes transal kyl ati on between the 2, 6-poor - DWN
i somers with napht hal ene to produce MMN. Produced MW is al kylated with an

| kyl atin ent oduce DM\ Thi oce on ts of ~
(5 (1) 205\ S A1oRy PP 60 | BSRERIS 407 O (5l 2o WNTch bﬂf&d
ZSM 5 DWN + NL err] MW

DIVN fi???tgtaehﬁhgﬁ)fell% %C?’igghﬁ%\/l\l i somers (2) 2nd steE) (s]epar ation of the

product saduiae §$ e :napht hal ene, MWN and DWN by

di stillation) ? rd” st'ep‘ net hyl ati on of MWN using nethyl ati ng agent to
produce D t 5@%@&}1 blid €5k ofDMY: (FdteddieSEPRati d
(separation o?r?sﬁg plrno uct o t he Sr%astlep :'into0 MW and %vl\lgby ation an

it intends to provide a process for preparing useful alkylnahthalene such as
2,6-DMN at a high yield.

Provided herein is a process for producing alkylnaphthalene from a feedstock
comprising isomers of dialkylnaphthalene and naphthalene by contacting said
feedstock with a catalyst composition, said process consisting essentially of
transalkylation between isomers of dialkylnaphthalene and naphthalene to
produce monoalkylnaphthalene, and isomerization of dialkylnaphthalene,
wherein said catalyst composition comprising a synthetic zeolite characterized

by an X-ray diffraction pattern including interplanar d-spacing as set forth

in Table A.
[Table A]
interplanar d-spacing relative intensity
(A) /1o X100

12.36 + 0.4 M-VS
11.03 + 0.2 M-S
8.83 £ 0.14 M-VS
6.18 * 0.12 M—-VS
6.00 = 0.10 wW-—-M
*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, V S=very strong.

FIG.1 is a schematic diagram to show a preferable process of the present

invention.

The present inventors have made earnest studies to increase the yield
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disfilla;ion (5) 5th step (separation of 2,6-DW fromthe DWN m xture of
the second step and the 4th step by cooling crystallization)
According to the process 2, 6-poor-DWN i soners can be enriched to 2, 6- DVWN

| | d of 6- [] |
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2, 6- DMN¢ransalkylation ahd 'isdmeri@atih {&ehtick ;& [iar N ZsofrePdN

The particular catalyst is a zeolite which comprises a synthetic porous
crystalline material characterized by an X-ray diffraction pattern including
interplanar d-spacing can be set forth in the Table A.

The zeolite is known as MCM-22 and the entire contents of U.S.Patent
No. 5,001,295 are incorporated herein by reference.

Conditions of transalkylation and isomerization in stepI include a
temperature of between about 0 to 500 ‘C, and preferably between 200 and
450 °C, and a pressure of between 0 to 250 atmospheres and preferably between
1 to 25 atmospheres. The mole ratio of naphthalene to DMN can be from about
10:1 +to 1:10 and preferably can be from 5:1 to 1:5. The reaction is suitably
accomplished utilizing a feed space velocity of between about 0.1 to 10.0 hr™*.

In the transalkylation and isomerization of the present invention,
2,6-poor-DMN which contains less than 11 weight % of 2,6-DMN in the isomers
is preferred as isomers of DMN in the feedsock, more preferably content of
2,6- DMN is less than 9 %.

As mentioned above, a high raio of 2,6-DMN / 2,7-DMN is required to obtain
high yeilg of %,G—DMN. According to the present invention, the ratio of
2,6-DMN / 2,7-DMN can be more than 1.2 in stepI and can be more than 1.1 in
step III.

Further, the perfdgmance of catalyst in isomerization can be evaluated by
a molar ratio of 2,6-DMN content in total DMN after isomerization against
2,6-DMN content in total DMN before isomerization. According to the present
invention, this ratio can be more than 1.5.

By the way, the ratio between 2-MMN and 1-MMN is desired to be as high as
possible because higher 2-MMN / 1-MMN ratio gives higher 2,6-DMN yield at

alkylation. Theoritically the ratio is said to be around 2.2, however, it is
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(iv) 1,2-DWN [err] | someri zati on
wi-t hi n each groups is easily proceeded, however the isonerization beyond
three groups is very difficult to be carried out.

difficult to achieve such a high ratio in the conventional process. According
to the present invention, the ratio can be more than 2.0 in the transalkylatidh
and isomerization by using MCM-22.

The present invention also provides a process for producing DMN from a
feedstock comprising MMN and an alkylating agent with the caialyst MCM-22, and
MMN of the feedstock is the separated MMN of the product by the
transalkylation and isomerization. In this alkylation, the molar ratio of
2,6-dialkylnaphthalene / 2, 7-dialkylnaphthalene of the alkylated product can
be more than 1.1.

Furthermore, the present invention provides a process for producing
2,6-DMN from a feedstock comprising isomers of DMN and naphthalene by
contacting the feedstock with the catalyst MCM-22, comprising

step I [step for transalkylation between isomers of DMN and naphthalene to

produce MMN, and isomerization of DMN],
step II [step for separation of the product in said step I into naphthalene,
MMN ,DMN and other components],

step III [step for alkylation of MMN fraction from step II using
alkylating agent to produce DMN],

step IV [step for separation of the product in said step III into MMN and
DMN],

step V. [step for separation of 2,6-DMN from mixture of DMN fraction in
said step II and said step IV].

In this process, as illustrated in Fig. 1, naphthalene fraction in step
II is recycled to st;h I, MMN fraction in step IV is recycled to step III,
DMN fraction after 2,6-DMN is separated therefrom in step V is recycled to
step I.

As a method for separation of step II or step IV, distillation can be
employed. To make this system simpler, step II and step IV can be combined as
a single step by recycling the product of step III to step II.

As for separation of step V, any method for separation of isomers such as
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Spedifiqally, the polarity of the naphthal ene nolecule allows the

net hyl -transition between [err] -position and [err] -position (e.g. 1,
S5-DWN [err] 1,6-DWMN), however transition between [err] -position and
[err]-position DW [err] 2,7-DVN) within the ring is not easily
al | owned COOEW%IC@&%F%MZ@BW i0FaplBNrPtdPN2CEN heonselN T p%wm, %psob’f@tm high
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of 2,6-DWN from DWN | soner
preferred is methanol.

The alkylation can be carried out in any of the known reactors usually
employed for alkylation. For example, a tubular reactor with a downflow of
reactants over a fixed bed of catalyst can be employed.

The present invention will now be explained refering to examles.

Example 1 (transalkylation and isomerization)

30 grams of MCM-22 (1/4"D x 3/8"L, cylindrical pellet) are charged in
a tubular reactor (volume: 122cc). The reactor was heated from room
temperature to 400°C at the rate of 100 °C/hr over introducing nitrogen gas
into the reactor at atmospheric pressure.

As a feedstock for transalkylation and isomerization, isomers of
D¥N and naphthalene were used for mixing DMN and naphthalene by 1:1 at molar
ratio. Weight % of isomers of DMN is shown in Table 1.

[Table 1] (feedstock)

component weight %

:

diméthylnaphthalene 39. 70

2, 6—DMN 6.21
2, T—-DMN 8.63
other isomers 84. 86

monomethylnaphthalene 0. 30
2—-MMN 0.17
1-MMN 0.13
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Furfherane it is very difficult to separate 2,6-DWN from other isoners by
separation nethods such as distillation or cooling
owi ng to the presense of 2,7-DWN

conventi onal
crystallization
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2,6-DW 2T7alMV és 2.]0. (tFhesakeI4tioh hdyisndriat2ef)- DWN is not high.

component (wt %)

before reaction

after reaction

% | dimethylnaphthalene 53.19 39. 41
2, 6—DMN 3.30 6.65
2, T—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. T1 38. 15
% | other component 0 4. 85

evaluation before reaction after reaction
2,6-DMN / total DMN (%) 6. 2 @ 16. 9 @
2,6-DMN / 2, 7-DMN 0. 72 1. 45
content of 2,6-DMN (after/before) : @1 - 2. 73
NL conversion (%) - 18. 3
DMN conversion (%) - 25. 9
produced ¥WMN /(converted DMN x2) : @2 - 0. 70
2-MMN / 1-MMN - 2. 23

(note) @1 in the table means a ratio of @,/@ in 2,6-DMN / total DMN.

@2 is calculated on molar basis.

As can be seen from Table 2, the ratio of 2,6-DMN / 2,7-DMN is over 1.2
and the ratio of 2-WMN/ 1-MMN is over 2.0.

Example 2 (transalkylation and isomerization)
The same experiment with Example 1 except the molar ratio between
DMN and naphthalene is 5:1 was carried out. The result of the product is shown

in Table 3 with the component of the reactant.
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4 Consequently it is very inportant to increase the ratio of
2,6-DMN/ 2, 7-DWN for a higher yeild of 2,6-DVN. SUMVARY OF THE | NVENTI ON

The present invention has been made in view of the foregoing situation and
it inten t rovi a process_far prepari.ng useful al kyl nahthal ene such
as 2, 6- @c?b i gg yi el dtransabpdat iy and e ’Pfsﬂlé&téob)r ocess for producing
al kyl napht hal ene froma feedstock conprising isoners of dialKkylnaphthal ene

and napht hal ene by contacting said feedsto¢ ith a catallyst. conposi.tioh,
sai d protess 8@H§P§?§néw%§Lentially of traﬁ%ﬁ&ﬁy?%??ﬁ%‘te@%@@hgg A% s| of
di al kyl ngpnTharene and napnt nal ene 1o
* { dimethylnaphthalene 84. 37 65. 91
2, 6—DMN 5.22 11.39
2, T-DMN 7.28 7.42
other isomers 71.87 47.10
* | monomethylnaphthalene 0. 17 - 13. 81
2—-MMN 0.02 9.54
1-MMN 0.15 4.27
* | naphthalene 15. 46 112. 65
% | other component 0 7. 63
evaluation before reaction after reaction
2,6-DMN / total DMN (%) 6.2 ~-® |17.3 @
2,6-DMN / 2,7-DMN 0. 72 1. 53
content of 2,6-DMN (after/before) : @1 - 2. 79
NL conversion (%) - 18. 2
DMN conversion (%) - 21. 9
produced MMN /(converted DMN X2) : @2 - 0. 41
2-MMN/  1-MMN - 2. 23

(note) @1 in the table means a ratio of @,/® in 2,6-DMN / total DMN.
@2 is calculated on 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)
153 grams of MCM-22 were charged in the tubular reactor (volume:370cc).
As a feedstock for algylation, 1-MMN (purity 95.5%) and 2-MMN (purity 96.6%)
were used, and mixed at the molar ratio of 2.2 of 2-MMN/1-MMN. Feedstock was
supplied in the reactor (350°C) at the rate of 76.7g/hr for 4 hours.
Thereafter, methanol was started to be supplied in the reactor at the rate of
17.3g/hr and the reaction was proceeded for 20 hours. The obtained product was

analyzed by gas chromatography, and the result is summarized in Table 4.
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prodhce monoal kyl napht hal ene, and i sonerization of dial kyl napht hal ene,

"wherein said catal yst conposition conprising a synthetic zeolite

characterized by an X-ray diffraction pattern including interplanar
i nt er pl anar d-spaci ng

d-spacingja

relative-in [/1[err] x 100
12.36 [errl 0 4 M VS 11.03 0.2 M S
g ?8 0y 14 V\,?RWDOHEM V%Wt %)L 06 0 DB%fgoreof'ela%tws aft'e}{t \z{gactsip@l
3..42 0. 06 VS
M VS % | dimethyTnaphthalene 35. 45
2, 6—-DMN 0 5.12
2, T—-DMN 0 4.44
other isomers 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 reaction after reaction
2-BN/  1-MMN 2. 2 2. 3
MN conversion (%) - 58. 28
2,6-DMN / total DMN (%) — 14. 45
2,6-DMN / 2, 7-DMN - 1. 16

?egngf ?; or4t]h [ n(afﬁyqla%i (?AI\IA) [ Tabl e A]

6.00 +
0. 07

As can be seen from Table 4, 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.

Example 4 (alkylation)

The séme feedstock as in Example 3 was used.

reactor (400 °C) at the rate of 153.4 g/hr for 4 hours.

133 grams of MCM-22 were charged in the tubular reactor (volume:370cc).

Feedstock was supplied in the

Thereafter, methanol

was started to be supplied in the reactor at the rate of 17.3g/hr and the

reaction proceeded for 20 hours.

chromatography, and the result is summarized in Table 5.
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The obtained product was analyzed by gas



*The relative intensities are given in ternms of the synbols;

Weweak, M nedium S =strong, V S very strong. BRI EF DESCRI PTI ON OF DRAW NG
FIGLlis a scherratic diagramto show a preferable process of 1ahe pr esent

i nventiopT 4 The pre tors have made earnest studies to

I ncrease the y| e?d 5‘3 S(gﬂ}yla 10"51

component (wt %) before reaction after reaction
%* | dimethylnaphthalene 0 5. 05
2, 6—DMN 0 0.52
2, T—DMN 0 0.37
other isomers 0 4.16
* | monomethylnaphthalene 98. 66 89. 01
2—MMN 67.61 59.84
1 —-—MMN 31.05 29.17
* | naphthalene 0 0]
* | other component 1. 53 6. 93
evaluation before reaction after reaction
2-MMN/ 1-MMN 2. 2 2.1
MN conversion (%) - 9. 78
2,6-DMN / total DMN (%) - 10. 37
2,6-DMN / 2, 7-DMN - 1. 42

As can be seen from Table 5, 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.

Example 5 (separation)
(1) high pressure crystallization

2,636 grams of DMN isomers were supplied into the high pressure
crystallizer (KOBELCO 3L type), and separated 396 grams of 2,6-DMN crystals
(purity 92%) at the condition of 2000 kgf/cm* and 45°C.
(2) cooling crystallization

Using vessel for crystallization (3 litter), 1,980g of DMN isomers
was cooled quickly from 50°C to 40°C over stirring slowly. Then, 0.5 grams
of seed crystal was charged and kept the temperature at 40°C for an hour.
Thereupon, the feedstock was cooled to 10 °C at 2 °C/min. 29.7 grams of

2,6-DMN crystals (purity 80%) was separated by filtration under pressure.
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of 2‘, 6-DWN, and as a result, have acconplished the present invention based
on the finding that the ratio of 2,6-DM\V 2, 7-DVWN can be increased nore
than 1.2 by enploying a particular catalyst in reaction such as

al kyl ation, trgnsal kyl atioon and j sonerization.to enrich 2,6-DVWN in DW
i so)r/rer s. eTﬁ%g‘%g$ G c3FRar atian, by both é’fal[;' PrESSUth CEYStashigat apsand

het i i Lal_ch Lhzed b X- diffracti
att or n PoE kg e HpRY h ofes? wiepRlaeigFLABELSCET (0t in (he Tabio A

The zeol [tre; it 1koowy 1as he entire contents of U S. Patent No.
5, 001, 29& a?e flgo\r,\%_c])rat ed eé%g;?ﬂ%ﬁg{/ r ef er ence. Condi ti ons of

transal kydlat+on—-andisonerization in step | include a tenperature of

bet ween ] ferably between 200 and 50 [ferr]C, and a
pressur e%g@&gﬂﬁ?g@%ﬁ%gﬁﬁspher es and preferably betweg¢n
component before
(grams) crystallization crystal filtrate
2, 6~-DMN 528 364 164
2, T—DMN 405 32 373
other DMN 1,703 0 1,703
TOTAL 2,636 396 2,240
2,6-DMN / 2,7-DMN 1. 3 0. 4
2,6-DMN / total DMN 20. 0 7. 3
purity of crystal - 92% -
recovery of 2,6-DMN - 6 9% -
yield of 2,6-DMN - 13.8% -
COOLING CRYSTALLIZATION
component before reaction
(grams) crystallization crystal filtrate
2, 6—-DMN 396 237.6 158.4
2, T—DMN 305 59. 4 245.6
other DMN 1,286 1,286
TOTAL 1,987 297 1,690
2,6-DMN / 2,7-DMN 1. 3 0. 6
2,6-DMN / total DMN 19. 9 9. 4
purity of crystal - 80% -
recovery of 2, 6-DMN - 6 0% -
yield of 2,6-DMN - - 11.9% -

(note) - "recovery of 2,6-DMN" means the rate of 2,6-DMN content in crystal
against of 2,6-DMN content in feedstock.
- "yield of 2,6-DMN" means the rate of 2,6-DMN content in crystal

against of total weight of feedstock.
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1 to 25 atnospheres. The nole ratio of naphthal ene to DMN can be from about
10:1 to 1:10 and preferably can be from5:1 to 1:5. The reaction is
suitably acconplished utilizing a feed space velocity of between about 0.1

| nvent i on, A1 oin TARAF i KRCRE RF L4 T RS i B R RVRHBROGR T
Lhe Lo OWRER higheP! fHaf b GoBPided FRith1 2f2dMbh! Ful fifer, e?%ﬁ%ﬁ# 9/ TBEALDUN _of

preferably content o 2, 6- oned above,
hi gh raitheofil2r8tOWY high préddirescry@¥niriodtlsh QQtPés% ﬂi&hSXG'ﬁhgr@ﬁorgg 6&1@'\/'\'
According to the present 1 nvention, the ratio of 2, can

nmore thdnlltrate &4 eporte avfifcenibe ABra EbéﬂslobklﬁorS&Qstﬂkylatlﬁﬂrhhﬂr
the performance of catalyst in isonerization can be evaluated by
1somerization of 2,6-poor-DMN. Furthermore, when the purity of crystal was

tried to increase in cooling crystallization, the yield of 2,6-DMN was

lowered drastically.

As described above, according to the present invention, the yield of
2,6-DMN can be increased campared with conventional processes. in obtaiﬁed
2,6-DMN can be used in a process of preparing a polyethylenenaphthalate
polymer by steps of oxidizing 2,6-DMN to form 2, 6-naphthalene-dicarboxylic acid,
or oxidizing and esterifying 2,6-DMN to form ester of 2,6-naphthalene-
dicarboxylic acid, and condensing said 2,6-naphthalene-dicarboxylic acid or

ester thereof with ethyleneglycol to form the polyethylenenaphthalate polymer.

This Sheet Has Been Repl
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a nblar,ratio of 2,6-DWN content in total DWN-after isonerization agai nst
2,6-DWN content in total DWN before isonerization. According to the present

i nventi on, this ratio can be nore than 1.5. By the way, the ratio
bet ween 2- wa is desired to be as high as possi bl e because higher
2-MW / 1- ﬂét? 1§48  hi gher 2,6-DWN yield at alkylation. Theoritically

h d d 2.2 i i .
6 Gt o W gletd 0% AL n1&%?8?\"%%@{4%'"%htrs"c?'oﬁvgfw‘“?qs&qﬁi‘ cAmpEigine

Accord'qgomers of dialkylnaphthalene and naphthalene by contacting said feedstock
with a catalyst composition, said process comprising
transalkylation between isomers of dialkylnaphthalene and naphthalene to
produce moncalkylnaphthalene, and
isomerization of dialkylnaphthalene,
wherein said catalyst composition comprising a synthetic zeolite
characterized by an X-ray diffraction pattern including interplanar d-spacing

as set forth in Table A of the specification.

2. A process for producing alkylnaphthalene as defined in claim 1,
wherein said isomers of dialkylnaphthalene in the feedstock is
2,b6-poor-dialkylnaphthalene which contains less than 11 weight % of

2,6-dialkylnaphthalene in said isomers.

3. A process for producing alkylnaphthalene as defined in claim 1 or 2,
wherein a molar ratioc of 2-monoalkylnaphthalene / l1-monoalkylnaphthalene of

the product is more than 2.0.

4. A process for producing alkylnaphthalene as defined in claim 1 or 2,
wherein a molar ratio of 2,6-dialkylnaphthalene / 2,7-dialkylnaphthalene of

the product is more than 1.2.

5. A process for producing alkylnaphthalene as defined in claim 1 or 2,

wherein a molar ratio of 2,6-dialkylnaphthalene content in total

dialkylnaphthalene after isomerization against 2, 6-dialkylnaphthalene content

in total dialkylnaphthalene before isomerization is more than 1.5.

I
T Wimimin
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to the present invention, the ratio can be nore than 2. 0 in the
transal kyl ation and isonerization by using MCM 22. The present
i.nvention al so provides a process for producing DW froma feedstock
conprising MW and an al kylating agent with the catal yst MCM 22, and MWN of
the feefst oékpmscetsaef%;ﬂapéwdlavﬂ/wﬁwlmﬁehwd@n@tfw @h’%eedst@m«s&pmwnan

and isonerization his al yIa he nol ar, rati

26 d ai"%}%@wﬂtmhéﬁétlﬁng S i8R RE e or Seid TRGPSE SfTHsdARE
can bgzﬁgg _&. Furthernnre the present invention provides a
process b ut ng 2 6- DWN from a feedstock conprising isomers of DWW

and napht e i SATPEAMA oKy AP HIEKL I BobR SbAlHke B AR
napht hat&¥8tidh to produce an alkylate containing 2, 6-dialkylnaphthalene,
said catalyst composition comprising a synthetic zeolite characterized by an
X-ray diffraction pattern including interplanar d-spacing as set forth in
Table A of the specification,
and monoalkylnaphthalene of the feedstock is the separated monoalkyl-

naphthalene of the product by the process as defined in claim 1 or 2.

T. A process for producing dialkylnaphthalene as defined in claim 6,
vherein a molar ratio of 2,6-dialkylnaphthalene / 2, 7-dialkylnaphthalene of

the product is more than 1.1.

8. A process for producing 2,6-dialkylnaphthalene from a feedstock
comprising isomers of dialkylnaphthalene and naphthalene comprising the
following steps:

1. transalkylation between isomers of dialkylnaphthalene and naphthalene
to produce monoalkyinaphthalene, and isomerization of dialkylnaphthalene,

II. segaratign of the product from said stepI into naphthalene,
monoalkylnaphthalene and dialkylnaphthalene,

II. alkylation of monoalkylnaphthalene fraction from step II with an
alkylating agent to.pfaduce dialkylnaphthalene,

IV. separation of the product from said steplll into monoalkylnaphthalene
and dialkylnaphthalene, and

V. separation of 2,6-dialkylnaphthalene from mixture of dialkylnaphthalene
fraction in said step II and said steplV,

wherein steps I and [l are conducted in the presence of a catalyst compesition

comprising a synthetic zeolite characterized by an X-ray diffraction pattern

R 06 . Th“ﬁil”iﬂ” “'d




produce MW, and isonerization of DWW\, step Il [step for separation
of the product in said step | into naphthal ene, MWN , DW and ot her
conmponent s] , step 1] [stepfor al kylation of MW fraction fromstep |1

cepar at ABRLiof tpIatE, APRLANE oB; S5 FRER A JabhnA, i BRe sted FiERhGpA!

step V [step for separatlon of 2,6-DWN fromm xture of DMN fraction in

said step Il and said step 1V]. In this process, as illustrated in Fig.
1, naphtdal %nﬁrédeéﬁtfo?“pﬂoﬂuéfr%pz |d-dii 81 ¥y2 RsHtRELen® & BBfined NWN\:faimcd,i on in
step IVis recycled to step II'l, DWW fraction after 2,6-DW is separated

t her ef r om whersire paphthalérec¥edctdod dnsé&dp Il is recycled to step!,
monoalkylnaphthalene fraction in step IV is recycled to stepll,
dialkylnaphthalene fraction after separated 2,6—dialkylnéphthalene therefrom

in step V 1is recycled to step!.

1 0. A process for producing 2,6—diallwlnaphthalene as defined in claim 8 or
9,
wherein 2,6-dialkylnaphthalene is separated from dialkylnaphthalene

Praction by High Pressure Crystallization.

1 1. A process for producing 2,6-dialkylnaphthalene as defined in claim 8
and 9, wherein dialkylnaphthalene is dimethylnaphthalene,

monoalkylnaphthalene is monomethylnaphthalene.

12. A process of preparing a polyethylenenaphthalate polymer comprising:

A) oxidizing 2,6-dialkylnaphthalene to form 2,6-naphthalene-dicarboxylic
acid, or oxidizing and esterifying 2,6-DMN to form ester of 2,6-naphthalene-
dicarboxylic 'acid; and

B) condensing said 2, 6-naphthalene-dicarboxylic acid or ester thereof
with ethyleneglycol to form a polyethylenenaphthalate polymer

wherein said 2,6-dialkylnaphthalene is produced by the process as defined

in claim 8 or 9.

HII\III I il l\l\l | \Il\
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#As a method for separation of step Il or step IV, distillation can be
enpl oyed. To nmeke this systemsinpler, step Il and step IV can be conbi ned
as a single step by recycling the product of step Ill to step II. As for
separation of step V, any nethod for separation of isoners such as
7 cooling crystallization or Amksoagti on can be used. However, to obtain
high yield of 2,6-DW, H gh Pressure Crystallization is preferable.
Pr ef er r edA aptogleasi fur agedtsirgealkyimaphtbabime fobefa feedatadhydesrisialg des,
isomers of dialkylnaphthalene and naphthalene by contacting the feedstock
with a catalyst composition, in which the process comprising transalkylation
between isomers of dialkylnaphthalene and naphthalene to produce
monoalkylnaphthalene, and isomerization of dialkylnaphthalene,
wherein the catalyst composition comprising a2 synthetic zeolite characterized
by an X-ray diffraction pattern including interplanar d-spacing as set forth

in Table A of the specification.

o o
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and ethers, such as nethanol, dinethylether, polyal kyl benzene. Especially
preferred i s nethanol. The al kyl ati on can be carried out in any of the
know reactors usually enployed for al kylation. For exanple, a tubular
reactor wwth a downflow of reactants over a fixed bed of catalyst can be
enpl oyed. The present invention will now be explained refering to

exam es. Exanple 1 (transal kylation and isonerization) 30 grans
of MCM 22 (1/4"D x 3/8"L, cylianiCEI ellet) are charged in a tubular
reactor (volune: 122cc). The reactoktwas heated fromroomtenperature to
400[err]C at the rate of 100 [err]C/ hr over introducing nitrogen gas into
the reactor at atnospherjic pressure. As a feedstock for
transal kyl ati on and |soﬁgf|zat|on i soners of DWN and napht hal ene were used
for m xi ng DVWN and naphtmalene by 1:1 at nolar ratio. Weight %of isoners
of DW is shown in Tableyl. [T a b 1 e 1] (feedstock)

[.

NL Transalkylation 2, 6-poor-DMN
[somerization
| T 2,6-rich-Dy| "
Separation — - Separation = 2,6-DMN
J’MM‘I
MMN L.
—> Alkylation je—|——alkylating
agent

N.

M Separation
2,6-rich-DMN
Thszbcet

Wi



conporient wei ght %  di net hyl napht hal ene 9 9. 74})702’(?[‘4'.5

2, 6-DWN 6.21 2, 7- |
ot her isoners 84. 86 nonomnet hyl napht hal ene 0.30 !¢
2 - MWN 0.17 1 - MW 0.13
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PROCESS FOR PREPARING DIALKYLNAPHTHALENE ;| J¥Abstract  :paged[]. to paged .=
ZFAFIELD .OF: THE INVENTION - |_DATE OF RECEIPT. |)[9/97..

This invention relates to a process for preparing alkylnaphthalene, and
particularly to a method for preparing 2,6-dimethylnaphthalene (DMN) from
naphthalene with an alkylating agent by using catalysts in both
transalkylation and isomerization of DMN, as well as in alkylation of
monomethylnaphthalene (MMN) . This process is hereinafter described specifically
by the preparation of 2,6-DMN, however, this process can be extentable to any
dialkylnaphthalene.

Vet LN Lk 4

3

The compound 2,6-DMN is used as a precursor of 2,6-naphthalenedicarboxylic
acid in the manufacture of polyethylenenaphthalate resins, because 2,6-DMN is
easily oxidized to 2,6-naphthalenedicarboxylic acid compared with other
precursors such as 2,6-diisopropylnaphthalene or 2-methyl-6-
isobutyrylnaphthalenes.

There are a lot of proposal concerning the process for preparing the 2,6-DMN.

U.S. Pat. No. 4,795,847 (Weitkamp et al.) describes a process for the
preparation of 2,6-dialkylnaphthalene by alkylating naphthalene or 2-alkyl-
naphthalene with an alkylating agent in the presence of a zeolite (specifically
ZSM-5) as a catalyst.

U.S. Pat. No. 5,001,295 (Angevine et al.) describes a process for preparing
DMN by using 2-MMN and naphthalene as a feedstock and a synthetic zeolite
(MCM-22) as a catalyét, and it shows MCM-22 is more effectivé than ZSM-5 in
alkylation of 2-MMN and naphthalene.

However these conventional arts provide only unit operation for alkylation
of 2-MMN, which is an expensive feedstock and is not available in a large
amount commercially. In addition, there is no descffption concerning how to

use the DMN mixture(2,6-poor-DMN) after separation of 2, 6-DUN, and the

productivity of 2,6-DMN is not sufficient for mass production. | REPLACE
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8 The feedstock was introduced into the reactor at the rate
of 30y/ hr for 8 hours, and obtai ned product was anal yzed by gas
chromat ography. The result of the product is shown in Table 2 with the

conponent of the reactant. [T a b |l e 2] (transal kyl ati on and

| someri zati on) conponent (W % bef ore
reaction after reaction * di nmet hyd napht hal ene 5
3. 19 39. 41 — 2, 6-DW

3.30 6. 65 2, 7-DWN

4.59 4.59 ot her isoners

45. 30 To incrdS8sel the productivity of 2,6-DMN, it is preferrable to utilize and

isomerize 2,6-poor-DMN to enrich 2,6-DMN in DMN isomers.

In order to utilize the 2,6-poor-DMN isomers effectively, Japanese Patent
Laid-Open No.4-1142 shows a process to recycle the 2,6-poor-DMN isomers for
isomerization, and combines transalkylation between the 2,6-poor-DMN isomers
with naphthalene to produce MMN. Produced MMN is alkylated with an alkylating
agent to produce DMN.

This process consists of 5 steps (1) ~(5) ;

(1) lst step (transalkylation and isomerization based on a modified ZS¥-5 as a
catalyst)
- DMN + NL — N
- DMN filtrate — 2,6-rich-DMN isomers
(2) 2nd step (separation of the product of the lst step into naphthalene, MMN
and DMN by distillation)
(3) 3rd step (methylation of MMN using methylating agent to produce DMN)
- MMN + methyl unit — DMN
(4) 4th step (separation of the product of the 3rd step into MMN and DMN by
distillation
(5) 5th step (separation of 2,6-DMN from the DMN mixture of the second step
. and the 4th step by cooling crystallization)
According to the process, 2,6-poor-DMN isomers can be enriched to 2,6-DMN
“at least to some extent. However yield of 2,6-DMN is still low.

The reasons of low yield of 2,6-DMN in the conveqfional process is

considered to be baséd"bn the following two difficulties.

% difficulty of the effective isomerization

Ten isomers of DMN can be categorized into the following four groups (i)~
(iv).

(i) 1,4-DMN 1,3-DMN <2, 3-DUN

(ii) 1,5-DMN <>1,6-DUN &2,6-DUN

(iii) 1,8-DMN <1, 7-DMN <2, 7-DMN




* nononet hyl napht hal ene 0.10 17. 59

2 - MWN 0.01 12. 16

1 -MW 0. 09 5.4§,¢ _ .0 e
46. 71 38 15 * other conponent i e

0 4. 8 5 eval uation — ef.or.
reaction after reaction 2,6-DW /tptal DWW (% { =0 1a I

6. 2 [err] 16. 9 [err] 2, 6- DMN-7—2, 7- DWN t {1 SEP 1997 a

0. 72 1. 45 content of 2,6-DWN (after/before)—— -
2. 73 NL conver silioth 1} 290MN 18
3 DWN conversion (% . a 2SR o P
produced MWN / (converted cmmlﬁé) 8 1.<\ 0.70 2- MUN
/ 1-WN N <] 2.23 (note) @ in
the table neans a ratio of N / total DWN. @ is

cal cul ated on nol ar basi s.

2 6-DMN/ 2, 7-DWN is over 1728 X\

from Tabl e 2,

the ratio of

Isomerization within each groups is easily proceeded, however the
isomerization beyond three groups is very difficult to be carried out.
Specifically, the polarity of the naphthalene molecule allows the
methyl-transition between «-position and 8-position (e.g. 1,5-DMN «<1,6-DMN),
however transition between 8 -position and B -position (e.g. 2,6-DMN <
2,7-DMN) within the ring is not easily allowed. Therefore, isomerization
of 2,6-poor-DMN isomers is not effective to enrich 2,6-DMN. In the
above-mentioned Japanese Patent Laid-Open 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 is very important to use a catalyst which has high
selectivity of 2,6-DMN in isomerization. '

*difficulty in separation of 2,6-DMN from DMN isomers

Furthermore it is very difficult to separate 2,5-DMN from other isomers by
éonventional separation methods such as distillation or cooling crystallization
owing to the presense of 2, 7-DMN.

In disfillation, 2,6-DMN and 2,7-DMN can not be separated from each other
because the difference in boiling point between 2,6-DMN and 2,7-DMN is only
0.3 C.

As for the cooling crystallization, since 2,6-DMN and 2,7-DMN form an
eutectic crystal at the weight ratio of 0.7(= 2,6- DMN / 2,7-DMN) only a low
yield of 2,6-DMN is achieved. For example, according to the above-mentioned

Japanese Patent Laid-Open No. 4-1142, the ratio of 2,6-DMN/2,7-DMN is 1.0.
Therefere, the yield of 2,6-DMN is not high.



and the ratio of 2-MW .1-MW is over 2.0. Exanpl e 2 (transal kyl ati on and

i someri zati on) The sane experiment w th Exanpl g~ 1--'-ex-c-ept -t he—notqr
rati o between DWN and naphthalene is 5:1 was carried out;. :Fhe Uﬁt Softk He
product is shown in Table 3 with the conponent of the reactant: "
[Tabl e 3] (transal kyl ati on and isomeri zation) E {4 SEP 1097

4 ! |

Consequently it is very important to increase the ratio of 2,6-DMN/2,7-DMN
for a higher yeild of 2, 6-DMN.
i SUMMARY OF “THE TNVENTION "

The present invention has been made in view of the foregoing situation and
it intends to provide a process for preparing useful alkylnahthalene such as
2,6-DMN at a high yield.

Provided herein is a process for producing alkylnaphthalene from a feedstock
comprising isomers of dialkylnaphthalene and naphthalene by contacting said
feedstock with a catalyst composition, said process consisting essentially of
transalkylation between isomers of dialkylnaphthalene and naphthalene to
produce monoalkylnaphthalene, and isomerization of dialkylnaphthalene,
wherein said catalyst composition comprising a synthetic zeolite characterized

by an X-ray diffraction pattern including interplanar d-spacing as set forth

in Table A.
[Table A]
interplanar d-spacing relative intensity
(A) I/Ts %100

12.36 + 0.4 M-VS
11.03 = 0.2 M-S
8.83 + 0.14 M-VS
6.18 £+ 0.12 M-VS
6.00 £ 0.10 W-—-M
4.06 = 0.07 W-S
3.91 + 0.07 M-VS
3.42 *+ 0.06 VS

% The relative intensifies are given in terms of the symbols;
W=weak, M=medium, S =strong, V S=very strong.

S BRIEEXDESCRIDEIONCOF BRAVING S

FIG.1 is a schematic diagram to show a preferable process of the present
invention.
AR DESCRYP IO OB THES PREEERRENSEMBURIMERTS

The present inventors have made earnest studies to increase the yield




component (W % before reaction f-t.er..r.eact i 6f———

* di met hyl napht hal ene 84. 37 HERIGS: auesT
2, 6-DWN 5. 22 1%, R

2, - 7-DWN 7.28 . .42 ",

ot her isoners 71. 87 47. 10 11 SEP 1397
nmononet hyl napht hal ene 5 0. 17 L LU TR < YO N

2- MWN 0. 02 T 9.54 .
1 -MWN 0. 15 4.27 e praprht-hatene—
15 46 of 2,6-DMN,1aRd as@ Pesult, *hav@laBEimp D4HRA@NRBL present invention based on

0 7. 6 3 eval uation before
reaction theafinging dhat itbe ratio 2f 62, BNIN/L ot-AMN D Hedgncreased more than 1.2

6. 2 [err 17. 3 [err]. 2, 6- [ 2, 7-DWN, )

0. 72 b’l employjngsa ?artLEBh?%ﬂa%§F6$ﬂ\ﬁ\?;’(‘:§f‘f’ér7‘b‘§’f Sfefliyigtion, -
2. 79

transalkylation and isomerization to enrich 2,6-DMN in DMN isomers.

The particular catalyst is a zeolite which comprises a synthetic porous
crystalline material characterized by an X-ray diffraction pattern including
interplanar d-spacing can be set forth in the Table A.

The zeolite is known as MCM-22 and the entire contents of U.S.Patent
No. 5,001,295 are incorporated herein by reference.

Conditions of transalkylation and isomerization in stepI include a
temperature of between about 0 to 500 C, and preferably between 200 and

50 'C, and a pressure of between 0 to 250 atmospheres and preferably between
1 to 25 atmospheres. The mole ratio of naphthalene to DMN can be from about
10:1 to 1:10 and preferably can be from 5:1 to 1:5. The reaction is suitably
accomplished utilizing a feed space velocity of between about 0.1 to 10.0 hr-'.

In the transalkylation and isomerization of the present invention,
2, 6-poor-DMN which contains less than 11 weight % of 2,6-DMN in the isomers
is preferred as isomers of DMN in the feedsock, more preferably content of
2,6- DMN is less than 9 %.

As mentioned above, a high raio of 2,6-DMN / 2,7-DMN is required to obtain
high yeild of 2,6-DMN. According to the present invention, the ratio of
'2,6-DMN / 2,7-DMN can be more than 1.2 in stepI and can be more than 1.1 in
step III. |

Further, the performance of catalyst in isomerization can be evaluated by
a molar ratio of 2,6-DMN content in total DMN after isomerization against
2,6-DMN content in total DMN before isomerization. According to the present
invention, this ratio can be more than 1.5.

By the way, the ratio between 2-MMN and 1-MMN is desired to be as high as
possible because higher 2-MMN / 1-MMN ratio gives higher 2,6-DMN yield at

alkylation. Theoritically the ratio is said to be around 2.2, however, it is



NL conversion (%
conversion (%

MW / (converted DW X2) : @ - - 0.

1- MWN 2. 3

in the table neans a ratio of [err] in 2,6-DWN/ total

cal cul ated on nol ar basis. As can be geen from Tabl e

2,6-DW / 2,7-DWMN is over 1.2 and the ratto of 2-MW 1- IS over
Exanmpl e 3 (al kyl ati on) 153 grans of MCM 22 wer

t ubul ar redidforul€ viol aedede @aeh) a hidlk mtieddsthecéonvertiahdly brdcess, AdcobiiNg
(purity 95 50 and 2- MW (purity 96. 6% were used, and m xed at the nol ar
rati o of 2V LRF POESRHRNATLEUMNN. Iié‘éch‘}‘ttéfbkaﬂ/véQ mogg shan &d it theh&rangaldytation

(3500 1) CluhlS A7 e ke [0, 4 hovrs; | Thengalter metianol vas
reaction was TReOf@8eRt ihPént48n OO Sprolli@e LR g da8Es FoP BGHUYRE DMN from a
feedstock comprising MMN and an alkylating agent with the catalyst MCM-22, and
MMN of the feedstock is the separated MMN of the product by the
transalkylation and isomerization. In this alkylation, the molar ratio of
2,6-dialkylnaphthalene / 2,7-dialkylnaphthalene of the alkylated product can
be more than 1.1.

Furthermore, the present invention provides a process for producing
2,6-DMN from a feedstock comprising isomers of DMN and naphthalene by
contacting the feedstock with the catalyst MCM-22, comprising

step I [step for transalkylation between isomers of DMN and naphthalene to
produce MMN, and isomerization of DMN],
step II [step for separation of the product in said step I into naphthalene,
MWMN ,DMN and other components],

step III [step for alkylation of MMN fraction from step II using
alkylating agent to produce DMN],

step IV [step for separation of the product in said step III into MMN and
DuN],

step V [step for separaticn of 2,6-DMN from mixture of DMN fraction in
said step II and said step IV].

In this process, as illustrated in.Fig. 1, naphthalene fraction in step
II is recycled to step I, MMN fraction in step IV is recycled to step III,
DMN fraction after 2,6-DMN is separated therefrom in step V is recycled to
step I.

As a method for.separation of step II or step IV, distillation can be
employed. To make this system simpler, step 1I and step IV can be combined as
a single step by recycling the product of step III to step II.

As for separation of step V, any method for separation of isomers such as



anal yzed by gas chromat ography, and the result is sumrarized in Table 4.

10 " [Tabl e 4] (al kyl ation) conponent (W %

before reaction after reaction * di met hyl napht hal ene

0o - 35 45 2, 6-DWN 0

5.12 2, 7-DWN 0 4. 44
T

cooling crystallization or adsorption can be used. However, to obtain high
yvield of 2,6-DMN, High Pressure Crystallization is preferable.

Preferred alkylating agents include alcohols, olefins, aldehydes, halides,
and ethers, such as methanol, dimethylether, polyalkylbenzene. Especially
preferred is methanol.

The alkylation can be carried out in any of the known reactors usually
employed for alkylation. For example, a tubular reactor with a downflow of
reactants over a fixed bed of catalyst can be employed.

The present invention will now be explained refering to examles.

Example | (transalkylation and isomerization)

30 grams of MCM-22 (1/4"D x 3/8"L, cylindrical pellet) are charged in
a tubular reactor {volume: 122cc). The reactor was heated from room
temperature to 400°C at the rate of 100 ‘C/hr over introducing nitrogen gas
into the reactor at atmospheric pressure.

As a feedstock for transalkylation and isomerization, isomers of
DMN and naphthalene were used for mixing DMN and naphthalene by 1:1 at molar
ratio. Weight % of isomers of DMN is shown in Table 1.

[Table 1] (feedstock)

component weight %

dimethylnaphthalene 99. 70

2, 6—-DMN 6.21
2, T—-DMN 8.63
other isomers 84.86

monomethylnaphthalene 0. 30

2 -MMN 0.17 1 [
't {91 SEP 1897 :
1-MMN 0.13 P




ot her isomers
nononet hyl napht hal ene

2 - MW
31.05

0. 19
eval uati on
1- MWN

4. 4 5

As can be seen from Tabl e 4,

and the ratio of Z-MﬁN/,l—MMN is aver 2.0.

*

0

9 8.

67.61
12. 32 *
conponent

bef ore reactiorg

2. 2

6 6

napht hal ene
ot her

58. 238

2,6-DW / 2,7-DWN

—

25. 89 *
4 1. 1
28. 84

6

1. 53
after

2 3

2,6-DWN / total DWN (%

the ratio of 2,6-DWN/ 2,7-DW is over

reaction
M\ conver si on

1 -
0
2320
2- MW/
(%
1. 16
1.1

The feedstock was introduced into the reactor at the rate of 30g/hr

for 8 hours, and obtained product was analyzed by gas chromatography. The

[Table 2]

(transalkylation and isomerization)

result of the product is shown in Table 2 with the component of the reactant.

component (wt %)

before reaction

after reaction

* | dimethylnaphthalene 53. 19 39. 41
2, 6—-DMN 3.30 6.65
2, T—DMN 4.59 4.59
other isomers 45.30 28.17
* | monomethylnaphthalene c. 10 17. 59
2-MMN 0.01 12.16
1-MMN 0.09 5.43
* | naphthalene 46. 71 38. 15
* | other component 0 4. 85

evaluation

before reaction

after reaction

2,6-DMN / total DMN (%)
2,6-DMN / 2,7-DMN

content of 2,6-DMN (after/before) : @1
NL conversion (%)
DMN conversion (%)
produced MMN /{converted DMN %2} : @2

2-MMN / 1-MAN

6. 2
0. 72

Q)

16. 9 @

w o

DN
NOOIOO N+

0
3

NJOwWwIh

(note) @1 in the table means a ratio of @,/@ in 2,6-DMN / total DMN.

@2 is calculated on molar basis.

As can be seen from Table 2, the ratio of 2,6-DMN / 2,7-DMN is over 1.2

Example 2 (transalkylation and isomerization)

The same experiment with Example 1 except the molar ratio between

DMN and naphthalene is 5:1 was carried out. The result of the product is shown

in Table 3 with the component of the reactaant.
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and the ratio of 2-MW 1-MW i s over

sane feedstock as in Exanple 3 was used.

reactor (400 [err]C) at the rate of 153.4 g/hr for 4 hours.

2. 0.
153 grans of MCM 22 were charged in the tubul ar

Exanple 4 (alkylatlon)

react or (vol une: 370cc).

The

Feedst ock was suppLLQd in the.

: Aj%ereafaervwmw§

met hanol was started to be supplied in the reactor at the ratehof 7. 3g[hr

and the
anal yzed by gas chromat ogr aphy,

reaction proceeded for 20 hours. ¢ The obtai ned produc
and t he resutt

i's summarized;

4

N S
|

(Table 3] (transalkylation and isomerization) e e o
component (wt %) before reaction after reaction
* | dimethylnaphthalene 84. 37 65. 91
2, 6—-DMN 5.22 11.39
2, T—DMN 7.28 7.42
other isomers 71.87 47.10
* | monomethylnaphthalene 0. 17 ‘ 13. 81
2—-MMN g.02 9.54
1 —MMN 0.15 4.27
% | naphthalene 15. 46 12. 65
* | other component 0 7. 63

evaluation

before reaction

after reaction

2,6-DMN / total DMN (%)
2,6-DMN / 2, 7-DMN

NL conversion (%)
DMN conversion (%)

2-WN/  1-JOMN

content of 2,6-DMY (after/before) : @1

produced MMN / (converted DMN X2) : @2

6. 2 @

0. 72

17. 3 @
1. 53
2. 79
18. 2
21. 9
0. 41
2. 23

(note) @1 in the table means a ratic of @./Q@ in 2,6-DMN / total DMN.
@2 is calculated on 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)

153 grams of MCM-22 were charged in the tubular reactor (volume:370cc) .

As a feedstock for alkylation,

1-MMN (purity 95.5%) and 2-MMN (purity 96.6%)
were used, and mixed at the molar ratio of 2.2 of 2-MMN/1-MMN. Feedstock was

supplied in the reactor (350°C) at the rate of T76.7g/hr for 4 hours.

Thereafter, methanol was started to be supplied in the reactor at the rate of

17.3g/hr and the reaction was proceeded for 20 hours. The obtained product was

analyzed by gas chromatography, and the result is summarized in Table 4.




[Tabl e 5] (al kyl ati on) conponent (wt %

before reaction after reaction * di nmet hyl napht hal ene

0 5. 05 2, 6-DWN 0
0.52 2, 7-DWN 0 0. 37
ot her isoners 0 4.16 *

nononet hyl napht hal ene 98 66 10 89. 01

2 - MWN 67.61 59. 84 1 -
MVN 31. 05 29. 17 * napht hal ene

0 0 * ot her conponent 1. 53

6. 9 3 eval uation before reaction after

reaction [Table 4] (alkylation)

component (wt %) before reaction after reaction
* | dimethylnaphthalene 0 35. 45
2, 6~-DMN 0 5.12
2, T-DMN 0 4.44
other isomers 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. 583 23. 20
evaluation before reaction after reaction
2-\MN/  1-DN 2. 2 2. 3
MN 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 / 2,7-DMN is over 1.1
and the ratio of 2-MMN/ 1-MMN is over 2.0.

Example 4 (alkylation)

153 grams of MCM-22 were charged in the tubular reactor (volume:370cc).
The same feedstock as in Example 3 was used. Feedstock was supplied in the
reactor (400 C) at the.rate of 153.4 g/hr for 4 hours. Thereafter, methanol
was started to be supplied in the reactor at the rate of 17.3g/hr and the
reaction proceeded for 20 hours. The obtained product was analyzed by gas

chromatography, and the result is summarized in Table 5.
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2-MW  1- MW 2. 2 2. 1 MN conver si on

(% 9. 7 8 2,6-DW / total DWN (%
10. 37 2,6-DW / 2,7-DW 1.4 2
As can be seen from Table 5, the ratio of 2,6-DWN / 2,7{DMN.b L.
and the ratio of 2-MW 1-MW is over 2.0. Exanpl e 5 i( Sgpdration) =
hi gh pressure crystallization 21636 grans of IZ§|VN i SOMers Wer
supplied into the high pressure crystallizer (KOBELCO 3y typ4)f S&Rdigy7
separated 396 grams of 2,6-DWN crystals. (purity 92% 4t the _condition|of
2000 kgf/cnferr] and 45[err]C. (2) cooling crystallizafion o
Usi ng vessel(farb ¢re/stsmt | i zahji@maidn)l itter), 1,980g of % |

component  {wt %) before reaction after reaction
% | dimethylnaphthalene 0 5. 05
2, 6—-DMN 0 0.52
2, T—DMN 0 0.37
other isomers 0 4.16
* | monomethylnaphthalene 98. 66 89. 01
2—~MMN 87.61 59. 84
1 -MMN 31.05 29.17
* | naphthalene 0 0
* { other component 1. 53 6. 93
evaluation before reaction after reaction
2-MMN/  1-3OIN 2. 2 2.1
MN conversion (%) - 8. 78
2,6-DMN / total DMN (%) - 10. 37
2,6-DMN / 2, 7-DMN - 1. 42

As can be seen from Table 5, the ratio of 2,6-DMN / 2,7-DWN is over 1.1
and the ratio of 2-WMN/ 1-WMN is over 2.0.

Example 5 (separation) .
(1) high pressure crystallization

2,636 grams of DMN isomers were supplied into the high pressure
crystallizer (KOBELCO 3L type), and separated 396 grams of 2,6-DMN crystals.
(purity 92%) at the condition of 2000 kgf/cm® and 46°C.
(2) cooling crystallizﬁtion

Using vessel for crystallization (3 litter), 1,980g of DMN isomers
was cooled quickly from 50°C to 40°C over stirring slowly. Then, 0.5 grams
of seed crystal was charged and kept the temperature at 40°C for an hour.
Thereupon, the feedstock was cooled to 10 °C at 2 °C/min. 29.7 grams of

2,6-DMN crystals {purity 80%) was separated by filtration under pressure.



was cool ed quickly from50[err]C to 40[err]C over stirring slowy. Then,
0.5 grans of seed crystal was charged and kept the tenperature at 40[err]C
for an hour. Thereupon, the feedstock was cooled to 10 [err]C at 2
[err]C m n. 29.7 granms of 2,6-DWN crystals (purity 80% was
separated by filtration under pressure.

12 The results of separation Ry both of high pressure
crystallization and cooling crystallizatTom were sunmari zed in Tabl e 6.

[ Tabl e 6] (separati on)

The results of separation by both of high pressure crystallization and

cooling crystallization were summarized in Table 6.

[Table 6] (separation)
HIGH PRESSURE CRYSTALLIZATION
component before
(grams) crystallization crystal filtrate
2, 6—DMN 528 364 164
2, T—DMN 405 32 373
other DMN 1,703 0 1,703
TOTAL 2,636 396 2,240
2,6-DMN / 2,7-DMN 1. 3 0. 4
2,6-DMN / total DMN 20. 0 7. 3
purity of crystal - 92% -
recovery of 2, 6-DMN - 69% -
yield of 2, 6-DMN ' - 13.8% -
COOLING CRYSTALLIZATION
component before reaction
(grams) crystallization crystal filtrate
2, 6—-DMN 396 237.6 158.4
2, T—-DMN 305 59.4 245.6
other DMN 1,286 1,286
TOTAL 1,987 297 - 1,690
2,6-DMN / 2, 7-DMN 1. 3 0. B
2,6-DMN¥ / total DMN 19. 9 9. 4
purity of crystal - 80% =
recovery of 2, 6-DMN - 60% -
yield of 2,6-DMN = -7 - 11.9% -

(note) - "recovery of 2,6-DMN" means the rate of 2,6-DMY¥ content in crystal
against of 2,6-DMN content in feedstock.
- "yield of 2,6-DMN" means the rate of 2,6-DMN content in crystal

against of total weight of feedstock.

-
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H GH PRESSURE CRYSTALLI ZATI ON conponent before

(grans) crystallization crystal filtrate 2, 6
- DMN 528 364 164 2, 7-DWN
405- 32 373 ot her DWN 1,703

0 1,703 TTOAL 2,636 396
2,240 2,6-DW / 2,7-DUN 13 1. 3 0. 4
2,6-DWN / total DWN 2 0. 0 7. 3 purity
of crystal - 9 2% recovery of 2,6-DW

- 69% - yield of 2,6-DW

13.8% COOLI NG CRYSTALLI ZATI ON  conponent before reaction
(grams) crystallization crystal filtrate

As shown in Table 6, yield of 2,6-DMN by high pressure crystallization is
much higher than by cooling crystallizaiton. Further, 2,6-DUN / total-DMN of
the filtrate by high pressure crystallization is less than 8%. Therefare, the
filtrate is more effective as a feedstock for trasalkylation and
isomerization of 2,6-poor-DMN. Furthermore, when the purity of crystal was
tried to increase in cooling crystallization, the yield of 2,6-DMN was

lowered drastically.

As described above, according to the present invention, the yield of
2,6-DMN can be increased compared with conventional processes. An abtained
2,6-DNY can be uged in a process of preparing a polyethylenenaphthalate
palymer by steps of oxidizing 2,6-OMN to form 2,6-naphthalene-dicarboxylic acid,
or exidizing and esterifying 2,6-DUN to forz ester of 2,6-naphthalene-~
dicarbaxylic acid, and condensing said 2,6-naphthalene-dicarboxylic acid or

ester thereof with ethyleneglycol to form the polyethylenenaphthalate polymer.

T R i



2, 6-DWN 396 237.6 158.4 [ —2e

7- DWN - 305 59.4 245. 6 [1"85 MEDHWSI\BEEM
1, 286 1, 286 TOTAL REPLOSED J
297 - 1, 690 2,6-DWN / 2,7-DW 1. 3

0. 6 2,6-DW / total DWN 19. 9 9 4
purity of crystal - 14 80% - recovery

of 2, 6-DWN - 60% yi elld of 2, 6-DUN

content in

- 11. 9% - (not e) "recovery’i
rate of 2,6-DW content in crystal agai :t
] cont ent

f eedst ock. What is clai i&l,d_of 2,6-DWN' neans the
in crystal 1at is CL%\%’& St of total weight of feedstock.

1. A process for producing alkylnaphthalene from a feedstock comprising

iﬁiﬁ deplessdins t he

isomers of dialkylnaphthalene and naphthalene by contacting said feedstock
with a catalyst composition, said process comprising

transalkylation between isomers of dialkylnaphthalene and naphthalene to
produce monoalkylnaphthalene, and

isomerization of dialkylnaphthalene,

wherein said catalyst composition comprising a synthetic zeolite
characterized by an X-ray diffraction pattern including interplanar d-spacing

as set forth in Table A of the specification.

2. A process for producing alkylnaphthalene as defined in claim 1,
wherein said isomers of dialkylnaphthalene in the feedstock is
2,6-poor-dialkylnaphthalene which contains less than 11 weight % of

2,6-dialkylnaphthalene in said isomers.

3. A process for producing alkylnaphthalene as defined in claim 1 or 2,
vherein a molar ratio of 2-monoalkylnaphthalene / l-monoalkylnaphthalene of

the product is more than 2.0.

4. A process for producing alkylnaphthalene as defined in claim 1 or 2,

wherein a molar ratio of 2,6-dialkylnaphthalene / 2, 7-dialkylnaphthalene of .
the product is more than 1.2.
5. A process for producing alkylnaphthalene as defined in claim 1 or 2,
wherein a molar ratio of 2,6-dialkylnaphthalene content in total
dialkylnaphthalene after isomerization against 2,6-dialkylnaphthalene content

in total dialkylnaphthalene before isomerization is more than 154

I ) 0




13 As shown .in.Table.6, yield of 2,6-DW by high pressure

crystallization is puphihisgher : __a_anlby cool i ng crystallizat @?Sg.thms BEEN
' Lrat by high pressure cryst | Z3{HpPACED
ltrate is nore effective ask

2,6-DW / total - DWN . of.mt._e

| ess than 8% Thereforg LL

trasal kyl ati on and r‘#EI’wI ~on'off 2,6-poor-DWN. Furthernmore, when the
purity of crystal was.tried. to.inéreéase ijg cooling crystallization, the
yield of 2,6-DW was Iomered drastlially——‘

L L Cnir g o

6. A process foc producing dialkylnaphthalene from a teedstock comprising
monoalkylnaphthalene and an alkylating agent, said process consisting
essentially of

contacting said feedstock with a catalyst composition under alkylation
condition to produce an alkylate containing 2,6-dialkylnaphthalene,

said catalyst composition comprising a synthetic zeolite characterized by an
X-ray diffraction pattern including interplanar d-spacing as set forth in
Table A of the specification,

and monoalkylnaphthalene of the feedstock is the separated monoalkyl-

naphthalene of the product by the process as defined in claim 1 or 2.

T. A process for producing dialkylnaphthalene as defined in claim 6,
wvherein a molar ratio of 2,6-dialkylnaphthalene / 2,7-dialkylnaphthalene of

the product is more than 1.1.

8. A process for producing 2,6-dialkylnaphthalene from a feedstock
comprising isomers of dialkylnaphthalene and naphthalene comprising the
following steps:

I. transalkylation between isomers of dialkylnaphthalene and naphthalene
to produce monoalkylnaphthalene, and isomerization of dialkylnaphthalene,

II. separation of the product from said stepI into naphthalene,
‘monoalkylnaphthalene and dialkylnaphthalene,

OI. alkylation of monoalkylnaphthalene fraction from step I w1th an
alkylating agent to produce dialkylnaphthalene, |

IV. separation of the product from said stepll into monoalkylnaphthalene
and dialkylnaphthalene, and

V. separation of 2,6-dialkylnaphthalene from mixture of dialkylnaphthalene
fraction in said step II and said steplV,

wherein steps I and Ol are conducted in the presence of a catalyst composition

comprising a synthetic zeolite characterized by an X-ray diffraction pattern

LT




As descri bed above, according to the present invention, the
2,6-DMN can be increased conpared with conventional processg
obt ai ned 2,6-DWN can be used in a process of preparing a
pol yet hyl enenapht hal ate pol yner by steps of oxidizing 2, 6- DN Toforn

2, 6- napht hal ene-di carboxylic acid, or oxidizing and esterifying 2,6-DUN to
formester of 2,6-naphthal ene- dicarboxyhkc acid, and condensing said

2, 6- napht hal ene-di carboxylic acid or ester—thereof with ethyl eneglycol to
form the pol yet hyl enenapht hal at e pol yner.

14 What is clainmed is: 1. A process conpri sing:

including interplanar d-spacing as set focth in Table A of the specification.

9. A pracess for producing 2,6-dialkylnaphthalene as defined in claim 8,
wherein naphthalene fraction in step Il is recycled to stepl,

monoalkylnaphthalene fraction in step [V is recycled to stepl!,

dialkylnaphthalene fraction after separated 2,6-diaikylnaphtha1ene therefrom

in step V is recycled to stepI.

1 0. A process for producing 2,6-dialkylnaphthalene as defined in claim 8 or
9,
wherein 2,6-dialkylnaphthalene is separated from dialkylnaphthalene

fraction by High Pressure Crystallization.

1 1. A process for producing 2,6-dialkylnaphthalene as defined in claim 8
and 9, wherein dialkylnaphthalene is dimethylnaphthalene,
monoalkylnaphthalene is monomethylnaphthalene.

12. A process of preparing a polyethylenenaphthalate palymer comprising:

4) oxidizing 2, E-dxalkylnaphthaiene to form 2, 6-naphthalene-dlcarboxyl1c
acid, or exidizing and esterifying 2, §-DMN ta form ester of 2, 6-naphthalene-
.dzcarboxyllc ‘acid; and

B) condensing said 2, 6-naphthalene-dicarboxylic acid or ester thereof

with ethyleneglycol to form a polyethylenenaphthalate polymer

wherein said 2,6-dialkylnaphthalene is produced by the process as defined
in claim 8 or 9.
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contacting a feedstock conprising isoners of dialkylnaphthal ene and
napht hal ene with a catal yst conposition resulting in
transal kyl ati on between isonmers of dial kyl napht hal ene and said 5
napht hal ene to produce nonoal kyl napht hal ene; and | somerisation
of isoners of dialkyl napht hal ene to produce a di al kyl napht hal ene

| soneri zat e, wherein said cgyal yst conposition conprises a
synthetic zeolite characterized by—arm-X-ray diffraction pattern

i ncl udi ng i nterplanar | 4

et ng sty PROERIS'FSR PREPARING DIALRYERAPHTHAPERE

6.00 .010 15 4.06 0.07 3.91 0.07

3.42 [err] 0.06 A wher e} Eﬁ{d process produces an increase
in the amount of 2, 6- dlalkylnap t ene. 2. The process

of Caim1l, whehejrdcesd Gobefdatiorte %QMda%ﬁ@hﬂl%ﬁ@ itrlaﬁ\na Ibedstock comprising

isomers of dialkylnaphthalene and naphthalene by contacting the feedstock

with a catalyst composition, in which the process comprising transalkylation
between isomers of dialkylnaphthalene and naphthalene to produce
monoalkylnaphthalene, and isomerization of dialkylnaphthalene,

wherein the catalyst composition comprising a synthetic zeolite characterized
by an X-ray diffraction pattern including interplanar d-spacing as set forth

in Table A of the specification.

Figure 1
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wei ght % of 2, 6-di al kyl napht hal ene in said isoners.
process of Cl aim 1, wherein nonoal kyl napht hal ene i s produced at a 25
nol ar ratio of 2-nonoal kyl napht hal ene/ 1- nonoal kyl napht hal ene of nore than

The

2.0; 4. The process of aim 1, wherein a product nolar ratio
of 2, 6- di al kyl napht hal ene/ 2, 7- di al kyl napht hal ene is nore than 1. 2.
15 1

FIG. 1

—> 2, 6-DMN

NL
[. .
NL Transalkylation | 2, 6-poor-DMN
[somerization
z
I. . . V.
N Separation %8 r1Acn DMI\L Separation
le
1.
MMN : M :
——— Alkylation < alkylating
agent
.
M Separation

2,6-rich-DMN




5. The process of Claim1, wherein a nolar ratio of . 9’70}0/4'5

2, 6-di al kyl napht hal ene after | soneri zation / 2,6-dial kyl napht haI EPQ
pefo_re i somerization is nore than 1.5. 5 6. The process I'm
4, further conprising separating said nonoal kyl napht hal ene.

7. The process of Caim 6, further, conprising contacting said
monoal kyl napht hal ene vm' t h an al kyl ati ng agent and an al kyl ati on catal yst 10
conposition t‘g E .g aI kyl at e contai ni ng 2, 6-di al kyl napht hal ene,
wherein said F‘ {/‘I a’t al yst conposition conprises a synthetic zeolite

characterized by an X—ray diffraction pattern including interplanar
d-spacing 1. = A procesgzongrisipg 4 11.03 0.2 15 8.83

0. 07 anéﬁmtérarlﬁe%st% comprising Osolirs gE'Qiialkylnaphthalene ary 06 [err]

0. 07
naphthalene with a catalyst composition

resulting in transalkylation between isomers of dialkylnaphthalene and said
5 naphthalene to produce monoalkylnaphthalene; and
isomerisation of isomers of dialkylnaphthalene to produce a
dialkylnaphthalene isomerizate,
wherein said catalyst composition comprises a synthetic zeolite characterized
by an X-ray diffraction pattern including interplanar d-spacing

10 12.36 £ 0.4
11.03+£0.2
8.83+0.14
6.18+0.12
6.00 +.010
15 4,06 +0.07
3.91 £0.07
3.42 £0.06 A
wherein said process produces an increase in the amount of 2,6-
dialkylnaphthalene.
20
2. The process of Claim 1, wherein said feedstock comprises less than 11

weight % of 2,6-dialkylnaphthalene in said isomers.

3. The process of Claim 1, wherein monoalkyinaphthalene is produced at a

25  molar ratio of 2-monoalkylnaphthalene/1-monoalkylnaphthalene of more than 2.0.

4. The process of Claim 1, wherein a product molar ratio of 2,6-

dialkylnaphthalene/2,7-dialkylnaphthalene is more than 1.2.

——
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20 . ©3.42 0.06 A 8. The process of Caim7, wherein
said alkylate has a ratio of 2,6-

di al kyl napht hal ene/ 2, 7- di al kyl napht hal ene is nore than 1.1. 25 9. A
process for producing 2,6-dial kyl napht hal ene from a feedstock conpri sing

I somers of dial kyl napht hal ene and napht hal ene conpri si ng:

16 1) transal kyl ati ngl¥ soners of di al kyl napht hal ene and
sai d napht hal ene

5. The process of Claim 1, wherein a molar ratio of 2,6-dialkyInaphthalene after

isomerization / 2,6-dialkylnaphthalene before isomerization is more than 1.5.

5 6. The process of Claim 1, further comprising separating said
monoalkylnaphthalene.

7. The process of Claim 6, further comprising contacting said
monoalkylnaphthalene with an alkylating agent and an alkylation catalyst
10  composition to produce an alkylate containing 2,6-dialkylnaphthalene,
wherein said alkylation catalyst composition comprises a synthetic zeolite
characterized by an X-ray diffraction pattern including interplanar d-spacing

12.36 0.4
11.03+0.2

15 8.83 + 0.14
6.18+0.12
6.00 +.010
4.06 +0.07
3.91 +0.07

20 3.42 +0.06A.

8. The process of Claim 7, wherein said alkylate has a ratio of 2,6-

dialkylnaphthalene/2,7-dialkylnaphthalene is more than 1.1.

25 9. A process for producing 2,6-dialkylnaphthalene from a feedstock comprising

isomers of dialkylnaphthalene and naphthalene comprising :
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to produce nonoal kyl napht hal ene; and i someri zi ng i somers of
di al kyl napht hal ene to produce a di al kyl napht hal ene | soneri zate; 5
i) separating the product of step |I) into fractions of naphthal ene,
‘monoal kyl napht hal ene and di al kyl napht hal ene; _ I11) alkylating
said fraction of nonoal kyl napht hal ene 016 step Il) with an al kyl ati ng

agent to produce dial kyl napht hal ene; I V) separating the
product of step 1I1l1) into fractions of 10 nonoal kyl napht hal ene and

dj al kyl napht hal ene; and V) separating
r
e

G Cxtep 1) "ang e wishARyiigisters R Gl Renhins spa o Apfighigey ! o
O ! . . .
conducted i n tdproguce ssmoalkphhaphtiedérel yel _conposi tion conprising a

synt he_t iC _zeol ite characterized tb ‘al?<nl X_l{tl?% dltf fraction 15 tﬁtlt ern

i ncl udi ng i nt er pl alefReRARgseMmers of dialkylnaphthalene tg progigeq adiikyinaphthalene

11.03 [err] 0s.2o .. 8.83 0.14 6.18 [err] 0.12 20
6. 00 [err].Olsgnwnzmc’ 4.06 [err] 0.07 3.91 0.07

5 II) separating the product of step I) into fractions of naphthalene,
monoalkylnaphthalene and dialkyinaphthalene; |
Ill)  alkylating said fraction of monoalkylnaphthalene of step II) with an
alkylating agent to produce dialkylnaphthalene;
IV)  separating the product of step III) into fractions of
10 monoalkylnaphthalene and dialkyinaphthalene; and
V) separating  2,6-dialkylnaphthalene from said fractions of
dialkylnaphthalene of step II) and IV),
wherein steps 1) and III) are each conducted in the presence of a catalyst
composition comprising a synthetic zeolite characterized by an X-ray diffraction
15 pattern including interplanar d-spacing

12.36 £ 0.4
11.03+0.2
8.83 +0.14
6.18 £ 0.12

20 6.00 +.010
4.06 +0.07
3.91 £0.07
3.42 £0.06 A.

25 10.  The process of Claim 9 wherein said fraction of naphthalene of step II) is
recycled to step I);

said fraction of monoalkylnaphthalene of step IV) is recycled to step III); and

a fraction of dialkylnaphthalene produced after separation of 2,6-

dialkylnaphthalene of step V) is recycled to step I).
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3.42 [err] 0.06A. 25 10. The process of daim9 wherein said fraction
of naphthal ene of step IIl) is recycled to step 1); said
fraction of nonoal kyl napht hal ene of step IV) is recycled to step Ill); and
a fraction of dialkyl naphthal ene produced after separation of 2, 6-

di al kyl napht hal ene of step V) is recycled to step I).

17 11.  The process of Oaim®, wherein 2,6-dial kyl napht hal ene
is separated from

11.  The process of Claim 9, wherein 2,6-dialkylnaphthalene is separated from |
said fractions of dialkylnaphthalene by high pressure crystallization.

5 12. The process of Claim 9 wherein said dialkylnaphthalene is

dimethylnaphthalene and said monoalkyinaphthalene is monomethylnaphthalene.

13.  The process of Claim 1, wherein said catalyst composition comprises a
synthetic zeolite characterized by an X-ray diffraction pattern including interplanar
10 d-spacing and relative intensity I/ x 100
1236+£04 M-VS
11.03£02 M-S
8.83+0.14 M-VS
6.18+0.12 M-VS
15 6.00 £.010 W-M
406 £0.07 W-S
3.91 £0.07 M-VS
342 £0.06 A VS,
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said fractions of dial kyl napht hal ene by high pressure crystallization. 5
12. , The process of Caim 9 wherein said dialkylnaphthalene is

di met hyl napht hal ene and sai d nonoal kyl napht hal ene i s nononet hyl napht hal ene.
13. The process of Caim1l, wherein said catal yst conposition conprises a
synthetic zeolite characterized by an X-t@y diffraction pattern including

I nterplanar 10 d-spacing and relative intensity I/l x 100

12. 36 0.4 M 8. 83
[err] E.eiiﬂ M VS PROCESS FOR&%&@\QSW&@%%%%THALENE. 00 [err].010

W M 4.06 [err] 0.07 WS 3.91 [err] 0.07 M VS
3.42 [err]0.06 A VS
Abstract

A process for producing‘alkylnaphthalene from a feedstock comprising
isomers of dialkylnaphthalene and naphthalene by contacting the feedstock
with a catalyst composition, in which the process comprising transalkylation
between isomers of dialkylnaphthalene and naphthalene fo produce
monoalkylnaphthalene, and isomerization of dialkylnaphthalene,

wherein the catalyst composition comprising a synthetic zeolite characterized
by an X-ray diffraction péttern including interplanar d-spacing as set forth

in Table A of the specification.

Figure 1




