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A PROCESS FOR THE PREPARATION OF ISOMERS OF XYLENE

FIELD OF THE DISCLOSURE:

The present disclosure related to a process for the preparation of isomers of xylene.

‘BACKGROUND:
Xylene is monocyciic aroméltic compound with two metl;yl groups attached to the
benzene ring. It exists in three isomeric forms: ortho, meta and para-xyleﬁe.'Mostly,‘
thé indiﬂzidual isomers of xylene are séparated and consumed in .specific end-uses.
Ortho?xylene is used primarily in the synthesis of phthalic acid, unsaturated polyester
 resins, alkyd resiné; meta-xylene is key component for the synthesis of isophthalic acid
and para-xylene is an important precursor to terephthalic acid and dimethyl

tefephthalate.

Usually, xylene is synthesized by the Friedel-Crafis alkylation reaction. However,
alkylation 'catalysts' such asVFAlClg, HF and H,SO, employed in the Friedel-Crafts
alkylation reaction have fdund to be ‘e‘nvironmentally hazardous. Therefore, in recent
years, molecular sieve catalyst such as zeolites and silico aluminophosphate have
attracted . attention as alkylation catalysts, typically, due to their higher acidic

properties, potential for regeneration and easy of separation from the reaction mixture.

Hdwéver, use of such acidic alkylation cafalysts in alkylation of toluene.produces
mix-xylenes, containing predominantly meta-xylene and para-xylene with very minor
amQuht of ortho-xylene. While, the alkylation of toluene in the presence of basic
alkylation catalyst such as Na-X-zeolite, Na-Y-zeolite, Na-beta-zeolite Na-ZSM-5
zeolite, Cs-X zeolite, Ba zeolite, and Rb-X zeolite predomlnantly, produces ethyl

benzene and styrene due to side chain alkylation reaction.

-

Therefore, there is need to deVelop a simple and economic process for the preparation

of isomers of xylene, particularly ortho-xylene using the basic alkylation catalyst.
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OBJECTS
~ Some of the objects of the present disclosure, which at least one embodiment is able to

achieve, are discussed herein below.

It is an object of the present disclosure to provide safe and economic process for the
. preparation of alkyl aromatic compounds using the basic alkylation cétalysté

composite.

It is another object of the present disclosure to provide safe and economic process for

the preparation of isomers of xylene using the basic alkylation catalyst composite..

It is a further object of the present disclosure to provide a selective process for the

preparation of ortho-xylene using the basic alkylation catalyst composite.

- Other objects and advantages of the present disclosure will be more apparent from the
following description. when read in conjunction with the accompanying drawing,

which are not intended to limit the scope of the present disclosure.

Deﬁﬁitions:

As used in the i)resent spe’ciﬁcation, the term “molecular sieve’ is used to define class -

of materials that exhibits selécted_ sorption properties. | |
B BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWING

Figure 1: illustratés the XRD for the alkylation catalyst comnposite of the present'
disclosure, in which A represents XRD for the Ca-X zeolite catalyst composite, B
represents XRD for the Mg-X zeolite cafaiyst composite, C represents XRD for the
Sr-X zeolite catalyst composite and D represents XRD for the Ba-X zeolite catalyst

composite.

Figure 2: illustrates the XRD for the Sr ion exchanged X zeolite catalyst compbsite of

the present disclosure, in which:

A represents XRD for the Sr -X zeolite catalyst composite obtained after refluxing Na

X-zeolite with strontium nitrate;
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B represents XRD for the Sr - X zeolite catalyst composite obtained after repeating the

method step of refluxing Na X-zeolite with strontium nitrate two times; and

C represents XRD for the Sr - X zeolite catalyst composite. obtained after repeating

the method step of refluxing Na X-zeolite with strontium nitrate three times.

Figure 3: illustrates amount of toluene alkylated using Mg-X zeolite cataljst
composite, Ca-X zeolite catalyst composite Sr-X zeolite catalyst composite and Ba-X
zeolite catalyst composite of the present disclosure. In which A represents percent
conversion of toluene, B represents percent alkylation of toluene to m—xylene C
represents percent alkylation of toluene to p-xylene and C represents percent

alkylation of toluene to o- Xylene.

SUMMARY |
In accordance with one aspect of the present disclosure there is prov1ded a process for

the preparation of isomers of xylene; said process comprising the following steps:

i.  obtaining an alkylation catalyst composite comprising a molecular sieve
~ loaded with at least one metal ion;

i activating the alkylation catalyst composite at a temperature of 450 to
650°C for a time period of 30 min to 2 hrs. in a reactor to obtain' an
activated alkylation catalyst compos1te wherein the temperature for
act1vat1ng the alkylation catalyst composne is attained by heating the
reactor at a rate of 4 tolOOC per minute; and

iii. contacting the actlvated alkylation catalyst composite with toluene and
methanol in the presence of an inert gas, at a temperature of 300 to
500°C to obtain a reaction mixture comprising isomers of xylene;
wherein the mass of the ortho-xylene in said reaction mixture is ,greater

e

than the individual mass of para-xylene and meta-xylene.

Typically, the molecular sieve is at least one zeolite selected from the group consisting
of X-zeolite, Y-zeolite, beta-zeolite, ZSM-5 zeolite mordenite, ZSM-48, ZSM-22,
ZSM-23, ZSM-57 and MCM-22.
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Typically, the molecular sieve is at least one silico aluminophosphate (SAPO) selected
“from the group consisting of SAPO 5, SAPO-11, SAPO-17, SAPO-18, SAPO-44,
SAPO 34 and SAPO-48. -

:Typlcally, the metal is at least one selected from the group conS1stmg of group I

elements group II elements, group III elements, lanthamdes and transition metals.

Typically, the metal is at least one selected from the group cons1st1ng of barium;

strontium, magnes1um and calcium.

Typically, the ratio of toluene to methanol ranges between 1:1 and 4:1.

Typically, the flow rate of toluene is maintained at a we1ght hourly space veloc1ty of 1
t05 per hr. of the actlvated alkylation catalyst compos1te

Typically, the inert gas is at least one selected from the group cons1st1ng of nitrogen,

argon and helium.

Typically, the flow rate of the inert gas ranges between 5and 15 per min.

. DETAILED DESCRIPTION: N
“Alkylation of toluene using the acidic alkylation catalyst predominantly produces
~ meta and para isomers of xylene, while the basic alkylation catalyst produces ethyl
behzerl'e and styrene. Therefore, with the view of increaslng tlle yield of ortho-xylene,
the inventors of the present-disclosure have conducted several experiments and trials
using number of alkylation catalysts. The inventors surprisingly found that the basic
“alkylation catalyst composite comprising molecular sieve loaded with at least one
metal ion can selectively be tlsed for the preparation of the isomers of xylene
typically, ortho-xylene. Aceordingly, the inventors of .the present disclosure have
developed a novel process for alkylation of toluene using the basic alkylation catalyst
composite. _ ,
Irl accordance with one aspect of the present disclosure there is provided a process for - -
.. the preparation of isomers of xylene.
In the initial step, the alkylation catalyst composite comprising a molecular sieve
- loaded with at least one metal ion is activated at a temperature of 450 to 650°C for a

time period of 30 min to 2 hrs. in a reactor to obtain an activated alkylation catalyst
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composite. The temperature fbr activating the alkylati(;n catalyst composite is attained
by h_eating the reactor at a rate of 4 t010°C per minute.
In accordance with one embodiment of the present disclosure the molecular sieve may
be zeolfte selected from the group consisting of X-zeolite, Y-zeolite, beta-zeolite,
ZSM-S. zeolite mordenite, ZSM-48, ZSM-22, ZSM-23, ZSM-57, MCM-22 and
mixtures therebf. ’ -
In accordance with another embodiment of the present disclosure the molecular sieve
may be silico aluminophosphate (SAPO) selected from the group consisting of SAPO-
5, SAPO-11, SAPO-17, SAPO-18, SAPO-44, SAPO-34, SAPO-48 and corﬂbinations
thereof. o | '
Typically, the metal loaded on molecular sieve is at least one selected from the group
consisting of group I elements, group i elements, group III elements, lanthanides and
transition metals. ‘
Typically, the metal loaded on molecular sieve is at least one selected from the group
consisting of barium, strontium, magnesium and calcium. |
" In the next step, the activated alkylation catalyst composite is contacted with toluene
and methanol at a temperature of 300 to 500°C to obtain a reaction mixture
comprising is'orh'ers..of xylene as ortho-xylene, meta- xylene and para—Xylehe. _
The mass of ortho-xylene present in the reaction mixture is greater the individual mass
of para-xylene and metaé_gylene. | | |
The ratio of toluene to methanol is maintained in the range of 1:1 to 4:1 and'the flow
rate of toluene is-niaintain_ed at a weight hourly space- velocity of .1 to 5 per hr. of the
activated catalyst.
The method step of contacting the activated alkylation catalyst composite with toluene
and methanol is carried out in the presence of inert gas selected from the group
* consisting of hitrogeh, argon, helium énd combinations therec_)f. The flow rate of ineft
gas is maintained in the range of 5 to 15 ml/min. )
The presént disclosure is further described in light of the following examples Which
are set forth for illustration.purpose only and not to be construed for limiting the scope

of the disclosure. -
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Example 1: Preparation of Ba-X zeolite using Na-X zeolites:
Step 1: Preparétion of Na-X zeolite:

5gm of zeolite. was treated with 20 liter of 0.5 M aqueous: solution of sodium nitrate
- (NaNOs) under reflux f(;)r 8 hrs, followed by filtration, washing with water until the
filtrate became free from sodium ions, drying at 120 °C for 8 h and calcination at 550
~°C for 4 hin air. The ratio of aqueous solution of sodium nitrate to zeolite was

maintained as 10: 1. The procedure was repeated twice to obtain Na-X zeolites.

- Step II- Preparation of an alkylation catalyst composite (Ba-X zeolite catalyst

composite) using Na-X zeolite:

The Na-X zeolite was treated with 0.5 M of barium acetate solution using the method
described in step I to obtain a Ba-X zeolite. In this process the sodium nitrate is

replaced with barium acetate.
Step ITI- Preparation of isomers of xylene using Ba-X zeolite catalyst composite:

.2 gof Ba-X zeolites catalyst composite of 0.8 to 1.7 mm mesh size was taken ina
quartz micro reactor ‘Temperature in the reactor was ramped with 8 °C/ min to 500 h
°C. Catalyst was activated in presence “of air for a time period of ‘1 hr. Then the
‘temperature of the activated catalyst was brought down to 420°C. Feed of Toluene and
methanol (4:1) with a weight houriy spéc__e §elo¢ity (WHS}V) (toluene) = 2.5 h’1 was
fed into pre-heater with a syringe ‘pump and nitrogen was fed with calibrated Rota
meter with the flow of 10 ml/ min. Products were cooled in condenser maintained at
2°C and pfroducts are»collect.ed‘ in gas liquid separator maintained at 5°C. Products

| were analyzed through gas chromatograph equipf)ed wi_tﬁ FID using a carbowax |

(polar) column of 60m x 0.25 um x 0.25 mm.

~ Table1: -
thr, | 2hrs. 3 hrs. 4hrs.
Product distribution (wt%) .
Benzene - . 0.01 0.007 0.04 0.005
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98.78

Toluene 9860 | 98.67 98.93
Ethylbenzene 0.03 0.024 0.024 0.023
p-xylene ‘ 0.26 0.26 0.23 0.21
m- xylene 1025 0.23 030 0.19
o0-xylene 0.78 0.77 0.68 060
Styrene 0.01 0.01 0.01 0.005
Trimethyl benzene 0.02 0.02 0.02 0.02
Oth¢rs 0.03 0.02 0.01 . 0.01
Pefforhmnéé (wt.%)

Toluene conversion 14 1.3 1.2 1.1
Styrene selectivity 108 0.8 1 04
Ethyl benzene selectivity 2 2.1 2 2
Mixed xylene selectivity 92.3 95.4 923 90.9

Example 2: Preparation of an alkylation catalyst composite (Ca-X zeolite catalyst

coemposite) using Na-X zeolite:

The Na-X q‘zeolite was treated with 0.5 M of calcium nitrate (CaNO3) éolution using
the step-I of Example 1 to obtain a Ca-X zeolite. In this process sodium nitrate is

replaced with calcium nitrate.
Preparation of isomers of xylene using Ca-X zeolite catalyst composite:

' The isomers of xylene were prepared by employing the procedure described in the
Example 1. In this process Ba-X zeolites catalyst composite is replaced with Ca-X

zeolite catalyst composite

Table 2:

1hr. . 2hrs. 3 hrs. 4hrs.
Product distribution (wt%)
Benzene : - 0.26 036 0.44 0.51
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Toluene - | 8943 | 8759 . 86.94 87.99 -

Ethyl benzene ] 0033 0.062 0.08 0.08
| pxylene : 2.55 3.35 3.66 3.49
m- xylene. ' ] 228 2.70 293 2.83
0- xylene , 398 343 3.06 2.65
Styrene 10.08 0.13 0.14 0.12
Trimethyl benzene 0.87 1.26 1.30 1.08
Others 0.51 1.11 ' 1.46 1.23

Perfdrmance (wt%)

Toluene conversion 10.57 12.42 . 13.07 12.02
Styrene selectivity | ‘ 0.7 1.0 1.0 1.0
Ethyl benzene selectivity ‘ 03 | 0.5 0.6 0.7

Mixed xylene selectivity - 83.1 "76.24 73.75 74.65

Example 3: Preparation of an alkylation catalyst composite (Mg-X zeolite

catalyst composite) using Na-X zeolite:

The Na-X zeolite was treated with 0.5 M of Mégneéiuni nitrate (MgNO;) solution
using the step-I of Example 1 to obtain a Mg-X zeolite. In this process sodium nitrate

is replaced with Magnesium nitrate.
Preparation of isomers of xylene using Mg -X zeolite catalyst composite:'

The isomers of xylene were prepared by employing the proéedure described in the
Example 1. In this process Ba-X zeolite catalyst composite is replaced with Mg -X

zeolites catalyst composite.

“Table 3: | '. :
1hr. 2hrs. - 3 hrs.
Product distribution (wt%)
Benzene . 0.45 0.42 0.48
Toluene 90.4 90.44 89.28
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Ethyl benzene : 0.05 0.06 007

p-xylene 2.90 2.86 3.29
m- xylene : | 2.50 2.450 2.76
o- xylene . el 215 L 2.153 234
Styrene, S 0.110 ' 10.103 | | 0.11
Trimethyl benzene ' '. 0.780 N 0.785 0.93
Others , - 0730 0 0.73

Performance (wt%)

Toluene conversion _ .96 9.56 10.73

Styrene selectivity : 1.1 : 1.0 . 1.0

Ethyl benzene selectivity - : 0.5 05 ' 0.6,
| Mixed xylene se_lectivity o - 78.64 78 78.2

Example 4: Preparatlon of the alkylation catalyst composnte (Sr-X zeolite catalyst

composite) using N a-X zeolites:

- The Na-X zeolite was treated with 0.5 M of Strontium nitrate (Sr(NO;),) solutlon
using Step-I of Example 1 to obtain a Sr -X zeolite. In this process sodium nitrate is
replaced with Strontium nitrate.

- Preparation of isomers of xylene using Sr-X zeolite catalyst composite:

The isomers of xylene were prepared by er'nployingv the proceduré described in the

Example 1. In this process Ba-X zeolite catalyst composite is replaced with Sr-X

 zeolites catalyst composite.

~ Table 4:
1hr. . 2hrs. 3 hrs. 4hrs.
Product distribution (wt %)
Benzene S 0.058 0.054 0.094 10.10
Toluene | L 88.70 89.17 87.97 88.77
Ethyl benzene 0.022 - 0.03 0037 0.05
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p-xylene ' 2.48 221 248 | 243
mxylene 210 1.86 2.03 193
0- xylene T 546 4.62 433 . 7 3.87
Styrene — ~0.06 0.10 0.10 0.14
Trimethyl benzene ‘ | : 1.1 1.04 123 . L12
Others 0w 091 | 7 1.60

Performance (wt%)

Toluene conversion 11.3 10.83 1‘2.04 11.23 -

Styrene selectivity v 0.5 0.1 - 0.8 ' 1.2
Ethyl benzene selectivity . 0.1 02 03 : 04

Mixed xylene selectivity . 88.8 80 733 73.1

Example 5: Preparation of Sr-beta zeolite céltalyst composite:
Step I Preparation Na-beta zeolites Catalyst:

5 gm of H-Beta zeolite was treated with 20 ml of 0.5 M aqueous solution of sodium
nitfate under reﬂﬁx for 8 hrs., followed by filtration, washing with water until the
filtrate became free from sodium i_ons., drying at 120 °C for 8 h and calcinétion at 550
°C for 4 h in air. The ratio of sodium nitrate to zeolite was maintained as 10: 1. The

procedure was repeated twice to obtain Na- Beta zeolite.

. Step II Preparation of an alkylation catalyst composite (Sr-beta zeolite catalyst

| composite) ﬁsing Na-beta zeolites:

The Sr -beta zeolite catalyst was preparéd by using the procedure described for the
preparation of Na-beta zeolites (Step I). In this process sodium nitrate is replaced with

Strontium nitrate (St(NOs),).
Pfeparation of isomers of xylene using Sr-beta zeolite catalyst composite:

The isomers of xylene were prepared by employing the procedure described in the
Example 1. In this process Ba-X zeolite catalyst composite is replaced with Sr-X beta -

zeolites'catalyst compdsifce.

10
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Table 5:
1hr. 2hrs. . 3 hrs. 4hrs.
Product distribution (Wi%) | =
Benzene 755 | 784 7.20 6.43
Toluene | 59.02 58.60 57.88 57.94
Ethyl benzene 0.24 0.263 0.28 0.28
pxylene 652 | 650 6.72 6.74
m- xylene - 14.42 14.34 14.81 14.89 -
o- xylene _ 6.28 6.24 6.45 6.49
Trimethyl benzene 3.08 3.09 3.35 3.5
Others 2.88 3.1 3.28 3.7
| Performance (wt%)
Toluene conversion 41.0 414 | 4214 2.1
Mixed Xylene-se’lectivity | 66.36 65.45 66.3 66.7
P-Xylene selectivity 24 24 23.9 24
m- ;(ylene selectivity 53 52.9 52.87 52.9
23 23 23

“o-xylene selectivity

23

 Example 6: Preparation of an alkylation catalyst composite (Sr- ZSM-5 zeolite

catalyst composite) using Na-ZSM-5 zeolite: _

The Sr- ZSM-5 zeolite was prepared by using .the. Step-1 of .the Example 6, in this

process H-Beta zeolite is replaced with H-ZSM-5 zeolite.

Preparation of isomers of xylene using Sr- ZSM-5 zeolite catalyst composite:

The isomers of xylene were prepared by employing the procedure described in the

Example 1. In this process Ba-X zeolite catalyst composite is replaced with Sr- ZSM-5

zeolites catalyst composite.

11
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Table 6:

1hr. 2hrs. | 3 hrs., . dhrs.
Product distribution (wt%) e
Benzene 029 | 033 | 034 0.32
Toluene 85.72 84.08 83.26 83.73
Bthyl benzene 008 | 0097 | 0.0 0.097
p-xylene 4.42 4.41 4.38 _ 4.41
m- xylene 4.78 573 . 6.12 5.89
o-xylene | 1.40 1.85 2.05 1.96
Trimethyl benzene 0.26 0.36 0.40 042
Others 3.03 313 | 335 315
Performance (wt%,) |
Toluene conversion 1427 |  16.0 16.74 16.27
Mixed xylene selectivity 74.2 74.8 74.9 753
P-Xylene selectivity 417 3675 | 3492 | 359
m- xylene selectivity 45 . 504 48.7 48
o-xylene selectivity | 132 1537 | 1634 | 160

Example 7: Preparation of an alkylatlon catalyst composnte (Sr— Y zeolite catalyst

composxte) using H-Y zeolite:

The Sr- ZSM-5 zeolite was prepared by using Step I of Example 6, in this process H-

Beta zeollte is replaced with H-Y zeolite.
Preparation of isomers of xylene using Sr- Y zeolite catalyst composite:

The isomers of xylene were prepared by employing the procedure described in. the
Example 1. In this process Ba-X zeolite catalyst composite is replaced with Sr- Y

zeolites catalyst composite

12
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Table 7:
1hr. 2hrs. 3 hrs. 4hrs.,
Product distribution (wi%) |
Benzene | 0.83 1.09 120 | 135
Toluene ' 84.90 827 | 8093 81.86
Ethyl benze‘ne , : 0.04 0.06 0.058 0.06
p-xylene L 3.40 3.86 4.19 3.96
m- xylene | | 4.19 5.03 5.67 539
' 0- xylene L 3.62 3.50 344 3.27
Trimethyl benzene 1.61 1.84 ' 2.09 1.94
Others » | 1.40 1.88 - 240 217
Performance (wt%)‘ ‘ .
Toluene conversion - 15.11 | 17.3 19 - 18.15
Mixéd xylene selectivity 741 715 69.4 694
P-Xylene selectivity | 30.26 31.1 31.1 . 314
m- xylene selectivity S 37.3 40.6 42.8 _ 42.8
o-xylene selectivity 32.3 28.3 - 259 258

The catalytic activity of Sr- X zeolite catalyst composite was compared with the
catalytic activity of Mg- X zeolite catalyst composite, Ca- X zeolite catalyst

composite and Ba- X zeolite.(shown in Figure 3 and Table 8)

Table 8: Percent alkylation of toluene using the alkylation catalyst comprising Sr

metal ion loaded zeolites.

Performance (wt%) Sr-X Sr-Y Sr-ZSM-5 Sr-Beta

Toluene conversion 10.8 17.3 16 41.4
Mixed xylene selectivity - 80.0 71.5 T 74.8 65.4
p-xylene selectivity 254 | 311 36.7 24.0
m-xylene selectivity 21.3 40.6 50.4 - 529
o-xylene selectivity 532 283 154 23

13



WO 2015/025327 PCT/IN2013/000651

- Characterization
XRD -analysis:

1. The phase purity and crystalline properties of zeolite catalysts composite (Ca-X
“ zeolite catalyst composite, Mg-X zeolite 'catalys‘t composite, Sr-X zeolite catalyst
eompesite and Ba-X zeolite catalyst composite) were determined by the X-ray
diffractometer instrument with Cu Ka Source (A = 1.542 A. The zeolite catalysts
were analyzed in the 26 rangeof 5° to 70° with scénning rate of 0.02 degfees per

second at temperature of 25°C. XRD pattern for zeolite catalysts shown in figure 1.

2. The phase purity and crystalline properties of Sr ion exchanged X zeolite was
determined by the X-ray diffractometer instrument with Cu Ko, Source (A = 1.542
A’). The zeolite catalyst was analyzed in the 20 range of 10-to 70° with scanning
fate of 0.02 degrees per second at temperature of 25°C. XRD pattern for Sr X

zeolite shown in figure 2. .
Atomic Absorption Spectremetry (AANS):

The percent sodium (Na) exchanged with the metal ions selected from the group consisting of
magnesium(Mg), calcium(Ca), strontium(Sr) and barium(Ba) was determined by Atomic .

Absorption Spectrometry.

Table: 9
S.No Catalyst - Ion exchange (wt%)
L Na-X zeolite 0.0
2 Mg-X zeolite 68.7
3. Ca-X zeolite 92.8
4. Sr-X zeolite 96.1
A Ba-X zeolite 93.8
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Comparative Example 1:

The isomers of xylene were prepared by employing the procedure described in:the
Example 1. In this process Ba-X zeolite catalyst composite is replaced with .

commercially available Na-X zeolite catalyst. = .

Table 10:
_ 1hr. 2hrs. - 3 hrs. 4hrs.
Product distribution (wt%)
Benzene B 0.023 | 0;010 0.008 0.008
Toluene _ - 9494 96.75 96.81 97.05
Ethyl benzene 0.067 . 0.077 0.08 0.09
| p-xylene ' 0.715 . 0.61 0.65 0.60
m- xylene 0.63 0.51 0.53 0.50
0- )éylene , 1.69 - 149 1.57 1.46
Styrene | 005 | 009 0.059 |+ 0.05
Trimethyl benzene _ 0.125 0.07 0.099 0.09
Co-Cyp aromatics ’ . - 1.74 0.39 . 0_20 0.16
| Performance (wt%)
Toluene conversion : 5.0 ' 3.25 3.2 _ 3.0
Styrene selectivity o o 1‘.()1 v 2.86 - 1.8 1.5
Ethyl benzene selectivity - 1’.34‘ 23 26 - 2.9
Mixed xylene selectivity ‘ 60.76 79.38 85 85

Comparative Example 2:

The isdmers of xylene were prepared by: employing the procedure described in the
Example 1. In this process Ba-X zeolite catalyst composite is replaced with
éommercially available H-Beta and H-ZSM-5. The amount of the xylene produced by
the Sr- X zeolite composite was then compared with amount of the xylene produced

using H-Beta and HZSM-5
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Table 11:
Sr-X H-BETA - H-ZSM-5
Zeolite
catalyst
composite
of the,
present
disclosure

Product distribution (wt%)
Benzene 0.054 9.03 7.30
Toluene . 89.17 68.66 60.24
Ethyl benzene - 0.03 0.28 0.35
p-xylene 221 5.08 6.05
m- xylene 1.85 9.95 13.45
o- xylene 4.61 3.93 5.98
Others 0.91 3.03 6.6
Conversion and selectivity (wi%)
Toluene conversion 10.83 - 31.34 39.76
Mixed xylene selectivity 80 60.54 63.9
p-xylene selectivity 254 26.4 235
m-xylene selectivity 21.3 . 52.7.. 52.89
o- xylene selectivity . 529 20.8

23.5

The embodiments herein and the various features and advantageous details thereof are

‘explained with reference to the non-limiting embodiments in the description.

- Descriptions of well-known components and processing techniques are omitted so as

to not unnecessarily obscure the embodiments herein. The examples. used herein are

intended merely to facilitate an understanding of ways in which the embodiments

herein may be practiced and to further enable those of skill in the art'to practice the

embodiments herein. Acéordingly, the examplés should not be constriied as limiﬁng

the scope of the embodiments herein.

The foregoing description of the specific embodiments will so fully reveal the general

nature of the embodiments herein that others can, by applying current knowledge,

16
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readily modify and/or adapt for various applications such specific embodiments
without departing from the generic concept, and, -thérefore, such adaptations and
modifications should and are intended to be comprehended within the meaning and
range of éQuivalents of the disclosed embodiments. It is to be understood that the
phraseology or terminology employed herein is for the purpose of description and not
of limitation. Therefore, while the embodiments hérein_ have been described in terms
of preférréd embodiments, those skilled in the art will recognize that the embodiments
herein can be practiced with modification within the spirit and scope of the
embodiments ets described herein.
Throughout this specification the word “comprise”, or variations such as “comprises”
or “comprising”, will be understood to imply the inclusion of a stated element, integer
or step, or group of elements, integers or steps, but not the exclusion of any other
. element, integer or step, or group of elements, integers or'steps.'
The use of the expression “at least” or “at least one” suggests the use of one or more
elements or ingredients or quantities, as the use may be in the embodiment of the

invention to achieve one or more of tlte desired objects or results.

_The numerical values given for various physical Kparameters, dimensions and
) quantities are only approximate values and ‘it is envisaged that the values higher than

mthe'numeric‘al value assigned to the physical parameters, dimensions and quantities fall

_within the scope of the invention and the claims unless there is a statement in the

specification to the contrary.
While certain embodiments of the inventions have been described, these embodiments
have been presented by way of example only, and are not intended to limit the scope
of the inventions. Variations or modifications in " the process or compound or
. formulatiotl or combination of this invention, within thg scope of the invention, may
occur to those skilled in the art upon reviewing the disclosure herein. Such variations
or modifications are well within the spirit of this invention. The accompanying claims
and their equivalents are intended to cover such forms or modifications as would fall

within the scope and spirit of the invention.
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Claims: -
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1. A process for the preparation of isomers of xylene; said process comprising the

followmg steps:

i

ii.

obtaining an alkylation catalyst composite comprlsmg a molecular sieve
loaded with at least one metal ion; -

actlvatmg the alkylation catalyst composite at a temperature of 450 to

1 650°C for a time period of 30 min to 2 hrs. in a reactor to obtain an

iii.

activated alkylation catalyst composite; wherein the temperature for
activating the alkylation catalyst composite is attained by heating the
reactor at a rate of 4 t010°C per minute; and

contacting the activated alkylation catalyst composite with toluene and

- methanol in the presenée of an inert gas, at a temperature of 300 to.

500°C to obtain a reaction mixture comprising isomers of xylene;

wherein the mass of ortho-xylene in said reaction mixture is greater than

the individual mass of para-xylene and meta-xylene.

2. The process as claimed in claim 1, wherein the molecular sieve is at least one

zeolite

selected from the group consisting of X-zeolite, Y-zeolite, beta-zeolite,

ZSM-5 zeolite mordenite, ZSM-48, ZSM-22, ZSM-23, ZSM-57 and MCM-22.

3. The process as claimed in claim 1, wherein the molecular sieve is-at least one

silico aluminophosphate (SAPO) selected from the group consisting of SAPO-
5, SAPO-11, SAPO-17, SAPO-18, SAPO-44, SAPO-34 and SAPO-438.

4. The process as claimed in claim 1, ‘wherein the metal is at least one selected

from the group consisting of group I elements, group II elements, group III .

“elements, lanthamdes and transition metals.

5. The process as claimed in claim 1, wherein the metal is at least one selected

from the group consisting of barium, strontium, magnesium and calcium.

18
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6. The process as claimed in claim 1, wherein the ratio of toluene to methanol

ranges between 1:1 and 4:1.
7. The process as claimed in claim 1, wherein the flow rate of- toluene is
maintained at a welght hourly space velocity of 1 to 5 per hr. of the activated

alkylation catalyst composite.

8. The process as.claimed in claim 1, wherein the inert gas is at least one selected

from the group consisting of nitrogen, argon and helium.

9. The process as claimed in claim 1, wherem the flow rate of the inert gas ranges

between 5 and 15 per min.
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