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-1- TITLE OF THE | NVENTI ON PROCESS FOR PREPARI NG 2- METHY FlI ELD
> OF THE I NVENTION This invention relates to a process forLgagggrln

2- met hyLigptieiokene (e ofieom 1- net hyl napht hal ene(1- MN) by usi ng

catal ysts for isonerization of 1-M\. BACKGROUND OF THE INVENTICN The

conpound 2- NAROBESSVEDR RREPARIMG 2+METHYLNAPHERALENE cOf =phi-ehoi-s-—produced by
coking of coal or in LCO (light cycle oil) which §Hﬁ%SHFEBHA$m§mmﬁ e oil
refining process. Cbncernlng 2-MWN, it is & oU|t§E&$ACED raw ji
material,,. for exanple is used as a starting ﬁﬁferrw-mFﬁ=ﬁEnaQ cturing

TELD OF - THE mzmmh
This invention relates to a process for preparing 2-methylnaphthalene

(2-MN) from 1-methylnaphthalene (1-MN) by using catalysts for isomerization of
1-MN.

~+"BACKGROUND ‘OFSTHE: -INVENTION &

The compound 2-MN as well as 1-MN are contained in coaltar which is
produced by coking of coal or in LCO{light cycle 0il) which is obtained from
the oil refining process. Concerning 2-MN, it is a quite useful raw
material, for example, 2-MN is used as a starting material in manufacturing
Vitamin K of pharmaceuticals, or a precursor of 2,6-dimethylnaphthalene in
the manufacture of heat resisting polyester resins.

By contrast, the effective use of 1-MN has not been developed in the
industry, therefore the following methods to isomerize 1-MN to 2-MN have been
proposed. V. Solinas et al. reported a process for isomerization of 1-MN in
the presence of Y-zeolite as a catalyst [Applied Catalysis, 9(1984),
pl039-117). Z. Popova et al. disclosed isomerization of 1-MN to 2-MN by using
a zeolite H-ZSM5 [React. Kinet. Catal. Lett., Vol.52, No. 1, p51-58 (1994)].

However, a catalitic life of each process was so short that the
catalytic activity is reduced quickly by coking in the reaction.

Japanese Laid-open Hei5-201890 shows a process to isomerize 1-MN by
employing a zeolite on which metals such as Ni or Pd etc. are carried, over
feeding Hydrogen gas in a reactor. According to this_process, the catalytic
life can be extended, however, the preparing process of the catalyst is
complicated and is not desirable economically, and it also produces
unfavorable byproduct (other alkylnaphthalenes except 1-MN and Z-MN) such as
dimethylnaphthalene, ethylnaphthalene and so on.
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Vitam n K of pharmaceuticals, or a precursor of 2,6-dinethylnaphthal ene in
-the manufacture of heat resisting polyester resins. By contrast, the
effective use of 1-MN has not been devel oped i M ”"‘refore t he
fol | owing methods to jsomerize 1-MN to 2- M ha eT*ﬂi%@ﬂﬂEﬁncbp@smEN V.

Sol i nas “ebUMIARY (i dHE SHVENHOBEess for isonerizpation REPLAGID i n thle presence
of Y-zeolite as a catal yst [ Applied Catal ysis, 9(1984), pi Z.
Popova et al .lh# §EeSRIdd1NEiAN Aas beermate A (VaEp- mtby tmrasgmg S4buatien
H ZS\Vb [React K| nef. Catal. Lett., Vol. 22 No. 1, p51-58 (1994) L However ,
a cat al iA0c 1Ei $REeIOShBPTAGEESE Weoesd %r&reﬂJﬁﬁfnm?em@&h&lrmhé akenssi tiyp

d k| k h i d-
el 5 201896 s RS R Ty E8ecate LV & iine 1 BN §OLREE byi B o o @adodov
whi ch m?:toﬁl/érs‘iUﬁ 28 O uRledilaflcChyofudP Bt fifl1 & §6ng catalytic activity.

Provided herein is a process for producing 2-MN from a feedstock

containing 1-MN by contacting said feedstock with a catalyst composition,
said process comprising isomerization of 1-MN, wherein said catalyst
composition comprises 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/I. 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.

- DESCRIPTION::QF : THE: PREFERRED:EMBODTMENTS.

The present inventors have made earnest studies to utilize 1-MN
effectively, as a result, have accomplished the present invention by
employing a particular catalyst in the isomerization of 1-MN.

The particular catalyst is a zeolite which comprises a synthetic porous
crystalline material characterized by an X-ray diffraction pattern including
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feedi ng Hydrogen gas in a reactor. According to this H?&ﬁ Seet D€ catarytic
. life can be extended, however, the preparing process |pf 't $¥ -; é §¥£N%l
conpl i caitRepBidri &-s‘ﬂ@éu{éeéarf 2b! St E@RANi £ ahb)Tabaadh. i ti_;-l—&_g_——éa .
unfavorabl e byproduct (other al kyl napht hal enes except 1-MN and 2- MN) such
as di net hyl ndhbt fwJl¢ne, ictkhywmash MRt 2handnthes @nbire cont&htsSUENABY 16kt ibHE
| NVENTI ON The present invention has been nmade in view of the foregoing
si t uat i er.aNa i5 00h28hdsret ingorpariadied diepeirc by srefferenseepari ng
2- met hyl napht hal ene, in

Isomerization conditions include a temperature of from 300 to 400 °C,

and preferably from 350 to 400°C, and a pressure of between 0 and 100
kg/cm®-G and preferably between 5 and 50 kg/cm®-G.

The reaction is accomplished utilizing a feed weight hourly space
velocity (WHSV) of from 0.1 to 500 hr~’, and suitably from 0.5 to 10 hr". In
case WHSV is too high, contacting time between a feedstock and the catalyst
is not enough and the conversion rate of 1-MN is low. On the contrary, when
WHSV is too low, it means the reactor requires to be large in the volume to
accommodate much more catalyst, or the supply of the feedstock should be
decreased in amount, therefore productivity in the isomerization is reduced.

| In the isomerization of the present invention, the content of 1-MN in a
feedstock is desirable to be more than 35 weight %, more preferably the
content of 1-MN is more than 50 weight %. The feedstock can be supplied into
a reactor in the liquid or gaseous phase, and gaseous phase is preferable.

Furthermore, the present invention provides a process for producing 2-MN
from a feedstock containing 1-MN by contacting the feedstock with the catalyst
MCM-22, cdmprising a step for isomerization of 1-MN to produce 2-MN, and a
step for separation of 2-MN from the prdduct in the isomerization.

As a method for separation of 2-MN, any method which is known for
separation of isomers, such as distillation, crystallization, adsorption or
extraction, can be used. However, to obtain high yield of 2-MN from the
mixturelof MN isomers, distillatibn and crystallization are preferable.

In this process, it is recommendable to recycle 1-MN fraction which is

separated from the product as a feedstock for isomerization.

The present invention will now be explained refering to examples.

Example 1
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whi ch an enpl oyed catal yst exhibits high s IeEtiw@@aAcﬂD:}-NNland | ow

. conversion rate to undesirable byproduct a . lytic
activity. ProyidaapRegeiypylsy a1pmecess 3f/<sr'LEréaﬁ%uPﬂca21- Tdt9Myérd eadptark-

contai ning 1-MN Dy contacting said feedstock with a catalyst conposition,

sai d prpgesubATRE SeA0EdSAWBLLKE! | 350cR) . 1- The méwyteirnwadi KeidalEy sl room

conposition conprises a synthetic zeolite characterized by an X-ray

di f f r actemperpiirieets 37080 ut nhe irdter of d08r ‘Gldspaci rMheasressuré amt bhé mrehabdre

A. [Table A] interplanar d-spacing relative intensity (A)

| /1 [ erryasXcb@brdizd3to D.kg/cm®-G by indtodscing(Osydrogen gas into thetSactor by

the rate of 1.0 scf/hr at atmospheric pressure. Then the introducing rate of
hydrogen gas was increased up to 2.55 scf/hr, and a feedstock (1-MN:96.5%,
2-MN:1.1%,0thers:2.4%) was introduced into the reactor at the rate of 153
g/hr (Total WHSV was 1 hr™?).

The temperature in the reactor was raised to 350°C in 10 hours after
the feedstock was introduced into the reactor. The experiment was carried
out for ten days after the temperature in the reactor became 350°C, and the
content of the obtained product was analyzed by gas chromatography everyday.
The result of each day is shown in Table B ["1-1" means the result after lst

day, and "1-10" means the result after ten days].
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8.83 0.14 MVS 6.18 0.12 M VS 6. OO O 10 WM
- 4.06 0.07 WS 3.91 0.07 '"'-.:.-» MVS 3.42 . VS *The
" relative- gtyensiti are given in terns i f Titbes g @"“" ak, Memedi um

S=strongﬁ?%}gq-éerﬁﬁgtrong DESCRI PTI ON TFEﬁgéEEE%]ED’ ODI MENTS The

present ilnventors have nade earnest stydiesstacutild i . as

a resul have acconpli shed thg present inventiongﬁylﬁﬁpuoging a particular

catalysy in the isonerization pF eleM\-

stock 1-1 1-2 1-3 1-4 1-5
1-MN (wt%) 96.501 29.14 29.93 ) 29.18 29.19} 29.53
2—-MN (wt%) 1.10] 67.40| 67.12| 67.45| b67.04| 67.86
dimethylnaphthalenes (wt%) 0 0.48 0.93 0.28 0.19 0.08
ethylnaphthalenes (wt%) 0.28 0.28 0.28 0.28 0.28 0.29
naphthalene (wt%) 0 0.57 0.47 0.36 0.32 0.28
Others (wt%) 2.12 2.13 2.22 2.44 2.98 1.97
Total MNs (wt%) 97.60 ) 96.54} 96.10) 96.63| 96.23 | 97.39
2—MN_/1—-MN 0.01} - 2.31 2.32 2.31 2.30 2.30
2 —MN Selectivity (%) - 95.12 | 94.51| 95.24 1 94.67{ 96.29
1 —MN Conversion ) - 69.811 69.971{ 69.76| 69.75{ 69.40
Others except MNs (wt%) 2.40 3.46 3.90( 3.37} 3.77 2.61
1-6 1-7 1-8 1-9 1-10
1 —-MN (wt%) 96.50 | 29.58 | 29.87| 30.15( 30.40( 30.64
2—-MN (wt%) 1.10 | 67.441% 67.44 | 67.22| 66.88 65.48
dimethylnaphthalenes (wt%) 0 0.14) 0.06 0.06| 0.05 0.05
ethylnaphthalenes ({(wt%) 0.28 .29 0.28 0.29 0.29 0.29
naphthalene (wt%) 0 0.38 0.27 0.22:} 0.21 0.20
Others (wt%) 2.12 2.17 2.26 2.08 2.17 3.35
Total MNs (wt%) 97.60 | 97.021} 97.314{ 97.36| 97.28{ 96.12
2—MN/1-MN 0.01 2.28 2.26 2.23 2.20 2.14
2 ~MN Selectivity (%) - 95.77 ] 95.93) 96.22 | 96.10 ) 94.41
1—-MN Conversion (%) - 69.34 1 69.05)] 68.76 | 68.49| 68.24
Others except MNs (wt%) 2.40 2.98 2.69 2.64] 2.72 3.88

(Note) "2 —MN selectivity" means a ratioc of "2-MN /(product — 1-MN)".

Ekample 2 ~5
(Example 2)

After the experiment of Example 1, the introducing rate of hydrogen gas

was increased up to 3.85 scf/hr, and the feed rate of the feedstock was

increased to 230 g/hr (Total WHSV was 1.5 hr~'}).

out for one day,

(Example 3)

and the content was analyzed by gas chromatography.
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temperature in the reactor was changed to 375 °C. The_experlment was carried

-out for one day, and the content was analyzed by gas chromatography.

(Example 4)

After the experiment of Example 3, the temperature in the reactor was

changed to 400°C.

content was analyzed by gas chromatography.

The results of each Example are shown in Table C.

[Table C]

Example No.

Feed-

stock 2 3 4
Temperature ("C) - 350 375 400
Pressure (kg/cm?-G) - 5 5 5
WHSV (hr~*) - 1.5 2 2
Hydrogen feed(cft/h) - 3.85 5.15 5.15
1 —-MN (wt%) 96.50 35.41 37.48 33.76
2~MN (wt%) 1.10 61.97 59.82 63. 48
dimethylnaphthalenes (wt%) 0 0 0 0
ethylnaphthalenes (wt%) 0.28 0.29 0.30 0.28
naphthalene (wt%) 0 0.14 0.13 0.22
Others (wt%) 2.12 2.19 2.27 2.217
Total MNs (wt%) 97.60 97.38 97.30 97.23
2—MN,/1-MN 0.01 1.7% 1.60 1.88
2 ~MN Selectivity (%) - 95. 94 95.68 95.82
1 —MN Conversion (%) - 63.31 61.16 65.02
Others except MNs (wt%) 2.40 2.62 2.70 2.77

As can be seen from Table B and C,

The experiment was carried out for one day, and the

according to the present invention,

high yield of 2-MN can be obtained for a long period, and the conversion rate

to the byproduct is quite low (less than 4%).

6
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The reaction is acconplished utilizing a feed wej 1y spaceé velocity—
- (WHSV) of fromO0.1 to 500 hr[err], agg F _%HgngNS to |m'r yfﬂla

case WHSV i ' contacting ti € - la] m @MH
i's not enOt?glﬁEg%dg%%@Egoh%}er sion rate LS. -ew= ' l "’
when WHSV is too low, it nmeans the reactor requires to be large in the

vol ume to accommopdate much nore catal yst, or the supply of the feedstock
shoul d he. deqr gasadsi ford Ppbdicing 2 mitBiendbhRHHTdreY FFom an fEdR toER Bnitd At N
is reduced. In the isonerization of the present invention, the content o
1-MN in a fieadshgtkabhtdadienabby tenbeching shid BSedeiati Whth eatalyst
preferably the content of 1-MNis nore than 50 weight % The feedstock can
be suppl i exbmpositiany esadd cprocesd lcempriging isomerizebiom phdsmethyhohpjibzlens,

phase is preferable. Furthernore, the present invention provides a process
- for produci ngwhewn said catalyst composition comprises a synthetic zeolite

characterized by an X-ray diffraction pattern including interplanar

d-spacing as set forth in Table A of the specification.

2. The process for producing 2-methylnaphthalene as defined in Claim 1,
wherein said isomerization is carried out under conditions including
a temperature of from 200 to 500 °C,
a pressure of between 0 and 100 kg/cm®-G

and a feed weight hourly space velocity of from 0.1 to 500 hr™'.

3. The process for producing 2-methylnaphthalene from a feedstock containing
1-methylnaphthalene of Claim 1 comprising the following steps:
1. isomerization of l-methylnaphthalene to 2-methylnaphthalene, and

II. separation of 2-methylnaphthalene from the product in said step I

4. The process for .producing 2-methylnaphthalene as defined in Claim 3,
wherein l-methylnaphthalene in stepll is recycled to stepl as the
feedstack.

5. The process of Claim 1, wherein isomerization is conducted at a

temperature of from 200 to 500 °C.

6. The process of Claim 1, wherein isomerization is conducted at a

temperature of from 250 to 400 °C.
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froma feedstock containing 1-MN by contacting the feedstock with the
; catalyst MCM 22, conprising a step for isonerization of 1-MN to produce

2 o0 8Lk SOREU B b R BBl 4P, s

i sonmeri zati on. or’ separation o

known forofeRekédn 0Narddl 106 ®BPEF-Gsuch as distillation, crystallization,
adsorption or extraction, can be used. However, to obtain high yield of
2-MN fromthe m xture of MN isoners, distillation and crystallization are
preferable. In this process, it is recormmendable to recycle 1-M fraction
whi ch 18. sephheapestessont Cheinprioduinireds imohesidat dark ikotorideobml bt ad ippBssublee
present invention will now be explained refering to exanples. Exanple 1

of between 5 and 50 kg/cm®-G.

9. The process of Claim 1, wherein isomerization is conducted at a feed

weight hourly space velocity of from 0.1 to 500 hr™!.

1 0. The process of Claim 1, wherein isomerization is conducted at a feed

weight hourly space velocity of from 0.5 to 10 hr?.

1 1. The process of Claim'l, wherein the content of l-methylnaphthalene in
said feedstock is more than 35 weight%.

1 2. The process of Claim 1, wherein the content of l-methylnaphthalene in

said feedstock is more than 50 weight%.

1 3. The process of Claim 1, wherein said synthetic zeolite is M CM-22.

THIS SHEET HAS BEEN
REPLAGED

e
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-4- 153 granms of MCM 22 (1/16"D x 3/8"L, cylindrical pellet) were charged
-in a tubular reactor (volune: 350cc). The reactor was heated fromroom
tenperature to 270[err]C at the rapsTRicTl00 [err] C hr. The pressure in
the reactor was controled to 5 kg/cnferr] G by introduci ng hydrogen gas
into the reactor by the rate of 1.0 scf/hr at atnospheric pressure. Then
the introducing rate of hydrogen gas was increased up to 2.55 scf/hr, and a
f eedst ock( 1-AVNr86es46i s2 piMN ildeti%f ot hpreqna? 1 489 2 weethy bhapirthadene,ntian which an
reactor at the rate of 153 g/ hr(Total WHSV was 1 hréerr]). The tenperature
in theemelaweérca\habrstae:éablt@ h3sh[sedetGvity 1f Bod¥ endflowrconversion rate to

undesirable byproduct as well as long catalytic activity. The process
produces 2-MN from a feedstock containing 1-MN by contacting said feedstock
with a catalyst composition, said process comprising isomerization of 1-MN,
wherein said catalyst composition comprises a synthetic zeolite charéctefized

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

__,———-—‘"—'—"‘-WI

THIS SHEEu HAS BEEN \
REPLACGED
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in Table A of the specification.
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the feedstock was i ntroduced into the reactor.

The experinent was

. carried out for ten days after the tenperature in the reactor becane
350[err]C, and the content of the obtai'ned product mas

chr omat ogr aphy everyday. The result of each day is
means the result after 1st day, and-14-10" neans th

days]

'lguuz %{-'bnip_ ﬁwgﬁ‘ﬂm@@aﬁpl e 1 Feed stock:
1 .....
PROCESS FOR PREPARING 2-METHYLNAPHTHALENE

This invention relates to a process for preparing 2-methylnaphthalene

(2-¥N} from l-methylnaphthalene(1-MN) by using catalysts for isomerization of
L-MN.

 “BACKGROUND' OF-THE INVENTION-%

The compound 2-MN as well as 1-MN are contained in coaltar which is
produced by coking of coal or in LCO(light cycle oil) which is obtained from
the oil refining process. Concerning 2-MN, it is a quite useful raw
material, for example, 2-MN is used as a starting material in manufacturing
Vitamin K of pharmaceuticals, or a precursor of Z,6-dimethylnaphthalene in
the manufacture of heat resisting polyester resins.

By contrast; the effective use of 1-MN has not been developed in the
industry, therefore the following methods to isomerize 1-MN to 2-MN have been
praposed. V. Solinas et al. reporfed a process for isomerization of 1-MN in
the presence of Y-zeolite as a catalyst [Applied Catalysis, 9(1984),
pl09-117}.  Z. Popova et al. disclosed isomerization of 1-)N to 2-MN by using
a zeolite H-ZSM5 [React. Kinet. Catal. Lett., Vol.52, No. 1, p51-58 (1994)].

However, a catalitic life of each process was so short that the
catalytic activity is reduced quickly by coking in the reaction.

Japanese Laid-open Hei5-201890 shows a process to isomerize 1-MN by
employing a zeolite on which metals such as Ni or Pd etc. are carried, over’
feeding Hydrogen gas in a reactof. According to this process, the catalytic
life can be extended, however, the preparing process of the catalyst is
complicated and is not desirable economically, and it also produces
unfavorable byproduct (other alkylnaphthalenes except 1-UN and 2-MN) such as
dimethylnaphthalene, ethylnaphthalene and so on.



1 -MN (W% 96. 50 29. 14 29 93 29.18 29.19

. 29.53 2 -MN " (W\t % 1.10 67 o-F—312 O1-4pH 67.04
67. 86 di net hyl napht hal enes (wt % 0 0 RBFL&CENBHT Sgﬁﬁ . 0.19
0. 08 et hyl napht hal enes (W % 20. 28 0.2 0.728 8 0. 28

- 0.29 napht hal ene (W% == 0 0. h? 36 0. 32
0.28 Cthers (w% 2.12 2.13 19@5 199% 4l 2.98
1.97 Total MNs (wt.) 97. 60 96. %4 96—1-0 3l 96.23
97.39 2 - NUMMARY OF NI INVENTION:: 0.01 2131 2.32 2 3 2.30

- 2.30 2 - MN Selectivity (%9 - 95. 12 947 5T 95. 24 94. 67
96.29 1 -MWN Yb@nmnbnnve%lon has been made in vie9. &l the &r@gomgeﬁtﬁﬁ;mnGg 75

" 69. 40 CIh?{s except MNs (wt9 2.40 3. 46 3.90 37 3.77
2.61 1-@nd itjintends to pgovide a_mrocess ffofopreparing 2- methylnaphthalene, in

which an employed catalyst exhibits high selectivity of 2-MN and low
conversion rate to undesirable byproduct as well as long catalytic activity.
Provided herein is a process for producing 2-MN from a feedstock
containing 1-MN by contacting said feedstock with a catalyst composition,
said process comprising isomerization of 1-MN, wherein said catalyst
composition comprises 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) I1/1, 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 w-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.

+ DESCRIPTION:OF::THE: PREFERRED EMBODIMENTS

The present inventors have made earnest studies to utilize 1-MN
effectively, as a result, have accomplished the present invention by
employing a particular catalyst in the isomerization of 1-MN.

The particular catalyst is a zeolite which comprises a synthetic porous

crystalline material characterized by an X-ray diffraction pattern including



1o MN (W % ' 96.50 29.58 - 29. REPLAQPMENT SHEE’{i

D
.30.64 2 - WN (W% 1.10  67. 44 66. 88
65. 48 di net hyl napht hal enes (W % 0 0. 14 %g )6
1 0.05 . 0.05 ethyl napht hal enes (wt % 0. 28 G%E)EB 1980 24 0. 29
0.29  0.29 naphthal ene (W% =3 d 0.38 02 0.22
0.21 iGté@landred-Spadingdcan be set forth in the Table2A.12 2.17 2.26 1 2.08
2.17 3.35 Total MNs (w% 97. 6 97 02—H9F-3+— 97. 36

907.28  96. 17he zewlite -isNknown as MCM-22 and the entdr@ionterks26f appHicafion 2. 23

05-10 i 49" B, %2958%5%1'2&%“%%%1“ by reference. g9 34 60.05 6876

06,39 80 2 QU AR A e o emprrBo et Tt

I (producing prdtdMbly from 350 to 400°C, and a pressure of between 0 and 100
kg/cm®-G and preferably between 5 and 50 kg/cm?-G.

The reaction is accomplished utilizing a feed weight hourly space
velocity (WHSV) of from 0.1 to 500 hr™', and suitably from 0.5 to 10 hr™'. In
case WHSV is too high, contacting time between a feedstock and the catalyst
is not enough and the conversion rate of 1-MN is low. On the contrary, when
WHSV is too low, it means the reactor requires to be large in the volume to
accommodate much more catalyst, or the supply of the feedstock should be
decreased in amount, therefore productivity in the isomerization is reduced.

In the isomerization of the present invention, the content of 1-MN in a
feedstock is desirable to be more than 35 weight %, more preferably the
content of 1-MN is more than 50 weight %¥. The feedstock can be supplied into
a reactor in the liquid or gaseous phase, and gaseous phase is preferable.

Furthermore, the present invention provides a process for producing 2-MN
from a feedstock containing 1-MN by contacting the feedstock with the catalyst
MCM-22, cdmprising a step for isomerization of 1-MN to produce 2-MN, and a
step for separation of 2-MN from the préduct in the isomerization.

As a method for separation of 2-MN, any method which is known for
separation of isomers, such as distillation, crystallization, adsorption or
extraction, can be used. However, to obtain high yield of 2-MN from the
mixture of MN isomers, distillation and crystallization are preferable.

In this process, it is recommendable to recycle 1-MN fraction which is

separated from the product as a feedstock for isomerization.

The present invention will now be explained refering to examples.
Example 1



Exanple 2 ~5 (Exanple 2) After the experinment of Exa.p,c +—ttre .:

. rate of. hydrogen gas was increased up to 3.85 scf/

hri{ and the %

the feedstock was increased to 230 g/hr (Total WHSV has! 4 F&Bn 9%
experinment was carried out for one day, and the coepteni.was

chromat ogr aphy. (Exanple 3) After- he experinment of Exanple 2,

i nt oduci ng 1358 @anbYS ANED206/ 1485 § BYRERS YL Ltk
feed rate of the feedstock was

OrtopdPresp e
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in a tubular reactor (volume: 350cc). The reactor was heated from room

temperature to 270°C at the rate of 100 C/hr. The pressure in the reactor

was controled to 5 kg/cm?-G by introducing hydrogen gas into the reactor by

the rate of 1.0 scf/hr at atmospheric pressure. Then the introducing rate of

hydrogen gas was increased up to 2.535 scf/hr, and a feedstock{1-MN:96.5%,

2-MN:1.1%, others:2.4%) was introduced into the reactor at the rate of 153

g/hr (Total WHSV was 1 hr™!).

The temperature in the reactor was raised to 350°C in 10 hours after

the feedstock was introduced into the reactor. The experiment was carried

out for ten days after the temperature in the reactor became 350°C, and the
content of the obtained product was analyzed by gas chromatography everyday.
The result of each day is shown in Table B ["1-1" means the result after lst

day, and "1-10" means the result after ten days].



I ncreased to 306 g/ hr

chr omat ogr aphy.

C]

(Total VHSV was 2 hr[err]). 2R e,
tenperature in the reactor was changed to 375 [err{] G The experimgnff was
carried out for one day, and the content was anal yjzed tW@EEB"W?&nj

(Exanmpl e 4) After the experinent df |Exanple 3, th
tenmperature in the reactor was chang®d to 400[err]|C. - The experinmgnt was
carried {oph thQreongjday, and the content was anal yized hy gas :
chromat ography. The results of each Exanple are shown in Table C. [Table

Exanpte—No—F—e—e—d—stpek 2 —3 4 '
Example 1
Feed-'
stock 1-1 1-2 1-3 1-4 1-5

1 —=MN (wt®) 96.50 § 29.14) 29.93} 29.18 | 28.19| 29.53
2—-MN (wt%) 1.10} 67.40} 67.12{ 67.45| 67.04| 67.86
dimethylnaphthalenes (wt%) 0 0.48 0.93 0.28 0.19 0.08
ethylnaphthalenes (wt%) 0.28 0.287 -0.28 0.281 0.28} 0.29
naphthalene (wt%) 0 0.57| 0.47} 0.36( 0.32{ 0.28
Others (wt%) 2.12 2.13 2.22 2.441 2.98 1.97
Total MNs (wt%) 97.60 | 96.54 96.10| 96.63| 96.23}| 97.39
2-MN/1-MN 0.01 2.31 2.32 2.311 2.30) 2.30
2 —MN Selectivity (%) - 95.12 ] 94.51| 95.24| 94.67) 96.29
1 —MN Conversion (%) - 69.81 | 69.97 ! 69.76{ 69.75{ 69.40
Others except MNs (wt%) 2.40 3.46 3.90 3.37 3.77 2.61

1-6 1-7 1-8 1-9 1-10
1 —=MN (wt%) 96.50 | 29.58 | 29.87} 30.15| 30.40} 30.64
2-MN (wt%) 1.10f 67.44| 67.44] 67.22| 66.88| 65.48
dimethylnaphthalenes (wt%) 0 0.14 0.06 0.06{ 0.05] 0.05
ethylnaphthalenes (wt%) 0.28 D.29 0.28} 0.29} 0.29 0.29
naphthalene (wt%) 0 0.38) 0.27} 0.22( ©0.21}{ .20
Others (wt¥) 2.12 2.17 2.26 2.081 2.17} 3.35
Total MNs (wt%) 97.60 | 97.02} 97.31} 97.36f 97.28 ) 96.12
2-MN/1-MN 0.01 2.28 2.26 2.23 2.20) 2.14
2-MN Selectivity (%) - 95.77 | 95.93| 96.22| 96.10| 94.41
1 —=MN Conversion (%) - 69.34| 639.05| 68.76| 68.49| 68.24
Others except MNs (wt%) 2.40 2.98 2.69 2.64| 2.72] 3.88

{Note)

Example 2 ~5

(Example 2)

"2 —MN selectivity” means a ratio of "2-MN /(product — 1-MN}".

After the experiment of Example 1, the introducing rate of hydrogen gas '

(Example 3)

and the content was analyzed by gas chromatography.

was increased up to 3.85 scf/hr, and the feed rate of the feedstock was
increased to 230 g/hr (Total WHSV was 1.5 hr™').

out for one day,

The experiment was carried
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-MN 1 téfderature in the reactor was Qh@ﬂged ta 378.C2 The edp®Pment was &a&@ed

out for one day, and the content was analyzed by gas chromatography.
(Example 4)
After the experiment of Example 3, the temperature in the reactor was
changed to 400°C. The experiment was carried out for one day, and the
content was analyzed by gas chromatography.

The results of each Example are shown in Table C.

[Table C]
Example No.
Feed-
stock 2 3 4
Temperature (°C) - 350 375 400
Pressure (kg/cm?-G) - 5 5 5
WHSV (hr-?) - 1.5 2 2
Hydrogen feed (cft/h) - 3.85 5.15 5.15
1—-MN (wt%) 96.50 35.41 37.48 33.76
2—MN (wt%) 1.10 61.97 99.82 £3.48
dimethylnaphthalenes (wt%) 0 0 0 0
ethylnaphthalenes (wt%) 0.28 0.29 0.30 0.28
naphthalene (wt%) 0 0.14 0.13 0.22
Others (wt%) 2.12 2.19 2.27 2.27
Total MNs (wt%) 97.60 97.38 97.30 97.23
2—MN,/1-MN 0.01 1.15 1.60 1.88
2—MN Selectivity (%) - 95.94 95.68 95.82
1 —MN Conversion (%) - 63.31 61.16 65.02
Others except MNs (wt%) 2.40 2.62 2.70 2.77

As can be seen from Table B and C, according to the present invention,
high yield of 2-MN can be obtained for a long period, and the conversion rate

to the byproduct is quite low (less than 4%) .
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seen” fr'om'Ta#l esB and C, according to the presentf ijnvention, high. yield of
2-MN can be obtained for a | ong peridd, and the clonvers) gapr #98 tlo |t he

bypr oduct iWﬁatglf%thain%W Q,ess than 4% . -7- W s clainmed is: 1. A
process for produclng 2-met hyl napht hal ene from a f eed3sToCcK contalning

1. A process for producing 2-methylnaphthalene from a feedstock containing
l-methylnaphthalene by contacting said feedstock with a catalyst
composition, said process comprising isomerization of l-methylnaghthalene,

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

d-spacing as set forth in Table A of the specification.

2. The process for producing 2-methylnaphthalene as defined in Claim 1,
wherein said isomerization is carried out under conditions including
a temperature of from 200 to 500 °C,
a pressure of between 0 and 100 kg/cm®-G

and a feed weight hourly space velocity of from 0.1 to 500 hr-*.

3. The process for producing 2-methylnaphthalene from a feedstock containing
1-methy1naphthalene of Claim 1 comprising the following steps:
I. isomerization of 1-methylnaphthalene to 2-methylnaphthalene, and

II. separation of 2-methylnaphthalene from the product in said step I .

4. The process for.producing 2-methylnaphthalene as defined in Claim 3,

wherein l-methylnaphthalene in stepIl is recycled to stepl as the
feedstock.

5. The process of Claim 1, wherein isomerization is conducted at a’

temperature of from 200 to 500 °C.

6. The process of Claim 1, wherein isomerization is conducted at a

temperature of from 250 to 400 °C.

nis Sheet Has Bee
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i somerization is carried out.under conditions incrudi ng a tenperature of

bet ween 300[tetvdent ® a0, kgdcwi-Bssure of between 0 and 100 kg/cnferr].G and
a feed weight hourly space velocity of between 0.1 to 500 hr[err]. 3. The
process for produci ng 2-net hyl napht hal ene from a feedstock containing

- met hyénaphfhkéa{)[eorégsé)fofq ai.m.1 o risin
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laim 1, r in 1So I‘lZ Eiu];r? 1|sor\:/gn39ctse5eﬁsé pressure

of between 5 and 50 kg/cm®-G.

9. The process of (laim 1, wherein isomerization is conducted at a feed

weight hourly space velocity of from 0.1 to 500 hr~?.

1 O. The process of Claim 1, wherein isomerization is conducted at a feed

weight hourly space velocity of from 0.5 to 10 hr~?.

1 1. The process of Claim 1, wherein the content of l-methylmaphthalene in
said feedstock is more than 35 weight%.

1 2. The process of Claim 1, wherein the content of l-methylnaphthalene in
said feedstock is more than 50 weight2s.

1 3. The process of Claim 1, wherein said synthetic zeolite is M CM-22.

his Sheet Has Been Replaced




| . isomerization of 1-nethylnaphthal ene to 2- nethylnaphthalene
separation of 2-nethyl naphthal ene fromthe produc :
process for producing 2-net hyl napht hal ene as defi
1- met hyl napht hal ene in step Il is recycled to ste
The process of daim1l, wherein iso | zation is
of from300[err] to 400 C. 6. ° The process of C
i somerization is conducted at a tenperature of fro

PﬁbCESS FOR PREPARING 2-METHYLNAPHTHALENE

ABSTRACT

A process is pravided for preparing 2-methyinaphthalene, in which an
employed catalyst exhibits high selectivity of 2-WN and low conversion rate to
undesirable byproduct as well as long catalytic activity. The process
produces 2-UN from a feedstock containing 1-WN by contacting said feedstack
with a catalyst compasition, said process comprising isomerization of L-UN,
wherein said catalyst composition comprises a synthetic zeolite characterized
by an X-ray diffraction pattern including interplanar d-spacing as set forth

in Table A of the specification.
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pressure of Ogmcnierr].G 8. The_process of
wher ein iso ﬂmil l: ducted at a pressure of WLW@T@S}@

kg/ cni err] proeess of Claim 1, wherein FEHZat+-0
conducted at a feed wei ght hourly space velocity of| ffomO0.1 to
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ted at

a feed weig o} ce.velocity of fromO0.5 to O hr{err],. 11 .1 The
process of é-“lrem&rluﬁgge%n t he content of 1-nethyl haphthal ene in saild
feedstock is nmore than 35 weight% 12 . The processi-et—G-ai-f-; —wher€ei n t he
cont ent of 1-nmet hyl napht hal ene in

L. A process for producing 2- methylnaphthalene from a feedstock containing

l-methylnaphthalene by contacting said feedstock with a catalyst

composition, said process comprising isomerization of 1-methylnaphthalene,

wherein said catalyst composition comprises a synthetic zeolite

characterized by an X-ray diffraction pattern including interplanar

d-spacing as set forth in Table A of the specification.

2.  The process for producing 2-methylnaphthalene as defined in Claim 1, wherein said

isomerization is carried out under conditions including
a temperature of between 300° to 400°C,,
a pressure of between 0 and 100 kg/cm*.G
and a feed weight hourly space velocity of between 0.1 to 500 hr.

" 3. The process for producing 2-methylnaphthalene from a feedstock containing

l—‘metlwinaphthalene of Claim 1 comprising the following steps:

I. isomerization of l-meth&lnaphthalene to Z;methylnaphthalene, and

I. separation of 2—methylnaphthalerie from the product in said

step I.

4. The process for 'producing 2-methylnaphthalene as deﬁined in Claim 3,

wherein l-methylnaphthalene in stepll is recycled to stepl as the

feedstock.

5. The process of Claim 1, wherein isomerization is conducted at a temperature of

from 300° to 400°C.

6. The process of Claim 1, wherein isomerization is conducted at a temperature of

from 350° to 400°C.



\?\ﬂe?ej s Sciykjﬂ*ﬁiﬁ“gmﬁ“ﬂﬂ‘ I e ™ RRAGEVAN TR,

M S

13 JUL 1998

-8-

7. The process of Claim 1, wherein isomerization is conducted at a pressure of between
0 and 100gm/cm™.G.

8. The process of Claim !, wherein isomerization is conducted at a pressure
of between 5 and 50 kg/cm?-G.

9. The process of Claim 1, wherein isomerization is conducted at a feed

weight hourly space velocity of from 0.1 to 500 hr-*.

1 O. The process of Claim 1, wherein isomerization is conducted at a feed

weight hourly space velacity of from 0.5 to 10 hr-!t.

1 1. The process of Claim.l, wherein the content of l-methylnaphthalene in

said feedstock is more than 35 weight9%.

1 2. The process of Claim 1, wherein the content of l-methylnaphthalene in
said feedstock is more than 50 weight2§.

1 3. The process of Claim 1, wherein said synthetic zeolite is MCM-22.



