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for cation are hydrogen ion, rare earth element ions, manganese ion and the ions of the Group Il or VIl
elements in the periodic table.
As commonly known in the art the modification of catalyst could be accomplished by means of
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The present invention also uses the modified catalyst to promote the alkylation or disproportionation
reactions of aryl compounds such as tolusne or ethylbenzene so as to elevate the contents of p-

so0 dialkylbenzene in the yield of dialkylbenzenes.

The method under this invention is equally applicable to elevate the percentage of p-dialkylbenzene in
the yield of dialkylbenzenes, either (1) in the case of xylene obtained through disproportionation of toluene,
or obtained through the alkylation of methanol and toluene; or (2) in the case of disthylbenzene obtained
through the disproportionation of ethylbenzene or otherwise obtained through the alkylation of a combination

55 of ethylene, ethanol, and ethylbenzene; or (3) in the case of sthyltoluene as obtained through the alkylation
of ethylene and toluene or that of ethanol and toluene. The reaction may proceed by contacting with
Si/HZSM-5 catalyst at a temperature of from 200 to 500° C, a weight hourly space velocity of from 0.5 - 100
per hour (WHSV) and a pressure of from 0,008 to 0,89 MPa (0-1000 psig). The distribution of the reaction
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Example 3:

New vapor phase deposition process for modifying HZSM-5 catalyst to Si/ZSH-5

—--= (I) Pulsating type deposition before the reaction:
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Effect of Si(OCz2Hs) deposit amount upon reaction:

nodi fying HZSM5 catalyst to Si/ZSH5 (1) Pulsating type
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deconposed and depo$iLed sedi mrent off silicon, on the surflace of the
catal yst. The sedi mpng ver, will not clog the péres of {the catal yst,
as a special featurg 210 npl e 4: New vapor phase glepositijon process for
modi f yi ng HZSM 5 caj agpysta Si/HZSM 5 15 . ------- (L1) Pul gating type
deposTtion during tpegrefggce ony Repeat |tehe= procedur el of gxa'rrple 3, except
that the pulsating |nfeck8®hai € of {eCtd¢ af 2 tepnpey ﬁhurg off [err]. The
feed of material isjcgarr 5y°t he subgtantially high tenperlature gaseous
pst ance under reaftd o 50 [err] | of [err] is injected gvery two hours,
ti T jphe required vbla sugplied Sillicide is 20 |depgsitied, after
deconposition, as sp ok & G eom on; tﬁe sq;"f-acbe af gat gl yst. The
sedi nent , howeveﬁ VKN or 6‘g~t He‘p rese of the caj &l yst, Jas a speci al
feature. Exanpl euS 25 |Theg act.d vity and regeneratiop of Si/JHZSM 5 cat al yst
as nmodified by vgpo phgse |pal Safi Bgai Zectidntethop: Tablg 2 is
i ndi eative of thé deposiftTdnAddr Fng weadk imne Fhis TpRhod i 4 better than
the deposition b&fore regactfion both injactivity and pelectigity to the
desi rabl e product. en conpared with fhe previous imersion catalyst, it
i s under st ood thﬁt I’_ga at g SE aswoditly 6 by the dppositign of silicon is
preferred in 30 vcr g a_tvioé anad Betllt ¢l i Y ACKi Wi LY oEsg)em ally, it is
not e*hor t hy that o e% ect|V|ty 8 Broduct "bf"‘p" et h9l t»l ugne in
et hyl t ol uenes (;Ei‘) i q hijgh as over 90% This is the best |result so far
achi eved t hrough&t He nodi filcation of catalyst. Fig. R showsjagconpari son of
activity betwee&mthe tEgnedi um i nmer sedl catal yst in peneral aﬁd t he
cat aljyst rmdlflce§ tyﬁ £llicdn in the deposition nethofd. 35 4¢ =
> Gy ’ 4
ES gé M~ @ e o - o~ :
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In accordance with the modification of catalyst as given in Example 4 under the same condition of

6



46 50 55 5 EP 0 289 691 Bl CL [ERR] Exanple 6: 55 Effect of [err]
deposit ampunt upon reaction: In accordance with the nodification of
catal yst as given in Exanple 4 un&BO2¥89%Bte condition of 6  EP 0289 691
Bl operation given in Exanple 5 various effects are observed W th d|fferent

amount  of 5 feke] GRAGEEx ﬁ& S &L drdlotll vath o HRemen ne IS
produced fni? tha X Elgus, %ﬁan ﬁtﬁl?e% \sHodu elaéd E ues: Olu '%I'/l re, a proper

vol ume of o @fnft&fov Y% foCUlhdded thaft rSuk it P-thlt oim-
p- et hy! t ObtryaBIEdnBY TH! kot .rrsde o e i %@@.Leéﬂ rarngféé C?k. Y OBE;;‘ ,
pol ymerss gdlynsbritatig. ent physi cal properties after 5 polyneri zat P on

7: \Mew vapor phase deposition process for nodifying HZSM 5 catal yst to

Si / HZSM SExamplel7i | ) continuous 10 deposition during reaction: Repeat the
same procedure as in Exanple 3, except that 2% [err] is used in the liquid
starti ng New saponphase glepasition process oy | rvifyingn BYSM-Baatalystnie Si/HESMHS t-F ljecontiubls
sat ur at'eddepesitiondering rdagtioglane nole fraction is fed into the reactor. The
conditions of the reaction should be kept at: 15 Pressure: 0, 1013 MPa ( 1
at nospher e) ReRaghibe samer REocediusg g in [Exasepler 3itekaspt Bat 3%G(OSe syl ib ased émibs kigyid starting

cat al yst / Tiepriel dqieng,orshylopnzpne). Meantipg dhe nisiegen with satyratad steam afrthe same elefiraction ison
rati o of §° i %ﬁ‘é‘df"%(?h'é%’%ct'%“°%8ﬁk%§ reaction is considered to
be com’ﬁe rgss" éf"f°8‘ﬂ‘°f°bkes about 6 hours. 20 Exanple 8: The

Q.
2

ition durin
reacti vi tda §faﬂ 3/5 g.fi icg}fsﬁ d| fied by continuous deposit g
reaCt ion | iy &9&?1 |§ @ Jdoo'ﬂoe o U l?lﬁlQ§eefnagtron rgo of p-dialkylbenzene reaches 0.95, when
\/ the reaction is considered to be complete The modification takes about 8 hours.

20
Example 8:

The reactivity of Si/HZSM-5 catalyst modified by continuous deposition during reaction disproportionation of
ethylbenzene:

The catalyst obtained from Example 7 is used in contact with pure ethylbenzene as the feed. The
reaction is to proceed under the following conditions of operations:
Pressure: 0,1013 MPa (1 atmosphere)

Temperature at beginning of operation: 330°C
30 Feed ratio: 3.5 kg sthylbenzene/kg catalysthour
Temperature at the end of operation: 400° C
Average rise of temperature per day: 3.5°C
Cycle of regeneration of catalyst: ~ 20 days
The following results may be obtained:
35 Conversion ratio: ~ 20%
Fraction ratio of p-diethylbenzene: 0.98
Benzené/diethylbenzene mole ratio: 1.4

Example 9
Effect of particle size of catalyst crystal upon its activity:

in case the particles are smaller than average (e.g. smaller than 1 um), there will be more activated

sites on the surface of the particles. As a result of being deposited on by silicon, the activity will greatly be

45 reduced. Fig. 4 shows the relationship between the conversion and selectivity to product and volume of

sediment of silicon in the course of the modification of ZSM-5 catalyst. As indicated in the Figure, the
bigger the particles, the better the effect of modification.

Example 10:
50
Effect of catalyst binder: )
The decomposition reactivity of Si(OCz2Hs). varies with different bonding agent. The selection of proper
bonding agent may result in a better reaction effect. Table 3 shows the temperature of decomposition of Si-
85 (OCzHs) on different kinds of bonding material and HZSM-5 itself. Among those tested, Kieselguhr is the
most inert one and, therefore, should be the best bonding material.



The catal yst obtained fromExanple 7 is used in contact with pure
et hyl benzene as the feed. The reaction is to proceed under the follow ng
conditions of operations: Pr essfPd 289 683 BY \pa (1 atnosphere) Tenperature
at beginning of operation: [err] 30 Feed ratio: 3.5 kg ethyl benzene/ kg
catal yst/ hour Tenperature at the end of operation: [err] Average rise of
tenper at urkatdes Xiay domipar iGe f0kebREeReEY! beNs@fopahal yst: - 20 days The
followng results ma ghé% bt ai nid: 35 Conveision ratio:*~ 20% Fraction
rati o of p-diethyl boé% SI§ngg kppAFeRE/ Biadey| benzene nole ratio: 1.4
Exanpd e 9 40 Effect of particle size of catalyst crystal upon its activity:
In‘sase the particles are smaller than average (e.g. smaller than 1 [err]),
there wi | |[pe—more—activatet—srtes—omthe surface of the particles. As a
result of jbeing deposited E@n@i—aﬁ&%@ the activity will greatly be 45
reduced. Hrg—4—shows—the—fetat+orshi-p—pet ween the conversi on and
sel e@ivitly tepspduset and volanegef sedi mepf g )sinlﬂ 410 the course of
t he nodifi|cation of ZSM5 catal yst. As § ndi catedti the Figure, the bigger
t he particle§,i6th tper [he gf fggt of D RS LT O 200X o] €1 IHGD Ef f ect
of catal ydqt ndér = ‘The delconposition rleactivity of [err] varies with
di fferent |bondi ng,agent. The sel i on fof r I gaent y result
in aq ettgr rea?é’t'i‘ﬁnz pfect. Tab ng shiows J(h%geetQef'kr)rpcbyegri'la urtg= ysfre%mmosi tion
of Si- 55] [err] on different kinds off bonding material and HZSM5 itsel f.
Among thode t gskedighesel guhr > 820nhe ljost GonvrersinamP? t herefore, shoul d
be%té.he b e StmddoreH-rg—rrat-ett-at— 289 691.B1 Table 3: A conparison of
redChy vity of Si(OEt)4 on different kinds of binder 5 Tenperature, [err] 10
HZSM 5 < 180 : [err] partial [err]
< 180Example 11 pressure: 2000 Pa (15mtHg) 15 [err]
~ 230 Time of Contact: 5 sec Kieselguhr > 320
Conver si offihe afilst is modified, under the following conditions of reaction,
25 Feed: Toluene: methanol: Si(OCsHs) = 50:47:3 (percentage by volume), in combination with nitrogen and
steam with same mole ratio.
Temperature: 180°C
Pressure: 0,103 MPa (15 psia)
WHSYV: 10 kg/kg catalysthour
80 Further in correspondence with Example 8, the catalyst which is modified according to the aforssaid
method, is utilized to proceed disproportionation of ethylbenzene, under the following conditions_ of reaction:
Temperature: 320°C
Pressure: 0,103 MPa (15 psia)
WHSV: 4.0 kg/kg catalyst/hour
35 The results of the reaction are given in Table 4

50

55



2 L

20 Exanple 11 The catal yst is nodified, under the follow ng conditions of
reaction, 25 Feed: Tol'uene: nethanol éﬁr r% = 50:47:3 (percentage by

vol une), in conbination with nitr%’g%ﬁa% Bteamwith sane nole ratio.
Tenperature: [err] Pressure: 0,103 MPa (15 psia) WHSV: 10 kg/kg

catal yst/ hour 30 Further in correspondence with Exanple 8, the catalyst
which is nodified according to the aforesaid method, is utilized to proceed
di sproportionati onf&¥let hyl Fesrdiks, ofinBeact ben fof | Bxdmmlecondi ti ons of
reaction: Tenperature: [err] Pressure: 0,103 MPa (15 psia) WHSV: 4.0 kg/kg
cat.al ygt/ hour 35 The results of the reaction are given in Table 4 40 45 50

SM E .29 601 DR1 _T~Khl ~ Racul tc..aof aactl oo of Ll o
I TN T O T

Durati on ]in;r:gt;iovd‘\’/arﬁ;f*d i md&fficalt\;;;I:;wj—A%tﬁ;t;él g rg\z'ﬁogat lyst
(2hour) 4 catalyst (hoyz), ., (h@ur[er;rj},;re On@!ll& ng’é?%i‘?fh (9 19. 08
14.8310 8f33 9 55 3 42 Selectivit \;E#ﬂg‘éﬂﬁﬁ’( w oy 15
ors0 Do i sl Th S0 SRt Tle 8 S8 b einyibensots Satigr (5%
i ot pyl evganes 3o Hbeffe Y78 1554807 |
o di etfiyl HeNZeNe hythenzene  95.54 5053 49,27 051195300572 e
\,_/ Benzene 37.80 37,72 38.22 40,2939 47
® Diethylbenzene isomer (%)
p-diethylbenzene 67,28 81,76 92,22 86,4691,93
2 m-diethylbenzene 32,72 18,24 7,78 13.54 8.07
o-diethylbenzene 0 0 0 0 0
30
Example 12

The catalyst as modified according to Example 11 is utilized in the disproportionation of ethylbenzene,
35 under various conditions, for 6 hours. The results of the reaction are given in Table 5.

50
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The catal yst as nodi.fi eoi according to Exanple 11 is utilized in the

di sproportionation of ethyl benzene, 35 under various conditions, for 6
hours. The results of the react FB28389 bmen in Table 5. 40 45 50 55 EP
0 289 691 Bl Table '": Results of the reaction in Exanple 5 Conditions
Tenp. [err] 320 360 360 - 360 400 10
Pressure (MPa) 5 1,82 1, 82 1, 82 1,8 1,82
(250 psig) WH®eble ': Results of thd.S¥actich %n Example 8.41 17. 34
17.34 15 Conversion (% 20. 46 35. 26 18.0 8.55
12. 96 20 Selectivity to product (we% D ethylbenzene 54. 38
3718 5248 5447 564625 —-RerzFere
37.33 YQodditions 38.91 38.42 39.57 Di et hyl benzene i songer (9
30 p- di et hyl benzene 66. 36 58. 46 78.41. 85. &5
75.21 mdi ethahpenzene 31 . 03’320 36. 860 360 20368 4da 35
22. 310 o-[di et hyl benzene 2. 1.90 0.91 0
2. 48 Exanpl eplgs P N t al yst,, ,.whi ch modi fijed for 6 hours accorjding to
t he rretaod given in Eg\g‘g l e 11t1 aJ ed td%arry b8t the 1,82
di sprop rtiq@@%ion of ethylben en un arios ond ns a s tedln
t he folljow ng \ébl e. The result gls g% acti E;?vi‘h i 6: 45
50 5% 10 EP 0289 691 B1
L Conversion (%) 20.46 35,78 18,0 8.55 12.%
R Selectivity to product (we%)
Diethylbenzene 54,38 37,78 52.48 51,17 50, 40
* Benzene 37.33 44,54 38,91 38,42 39,57
Diethylbenzene isomer (%)
20 p-diethylbenzene 46 36 58, 46 78.41 85.65 75.21
" m-diethylbenzene 31 _ 03 36,64 20,68 14,35 2231
o o-diethylbenzene 2.61. 1,9 0.91 0 2,48
Example 13
40
The catalyst, which is modified for 6 hours according to the method given in Example 11, is utilized to
carry out the disproportionation of ethylbenzene under various conditions as stated in the following table.
The results of the reaction are given in Table 6:
45
50
55
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Tabl e Results. of reaction in Exanple 5 RUN No. 1

2 3 4 CONDI TI ON OF REACTI ON 10 TEMP.[err]

320 360 36(FP 0289691 B1 360 PRESS. (MPa) 5,27

5, 27 5,27 - 5,27 (750 psig) 15 VHSV

4.25 "~ 4.16 8.91 17.51 EB CONV., (%

12. 34 20. 69 12. 30 6.83 SELECTIVITY TO PROD
(W% 20 B (8. 12 39. 86 41. 34

38.85 DEB Tabld3. 98 Results of #®adBion in Exampie02 l% 55. 57
25 | SOVER SELECTI VI TY(Z) P- DEB 77.83 70. 6

80. 3§ 85. 15 M DEB 20. 67 28.11 19. 64
14.85 30 o- DEB 1. 49 1.29 0

0 Cains BBRLW. Nﬂ'pr ocess for %he -prepar &tion of p-3ial kyl benzene t hrough

t he al kyl atq Al SRr iAapation of nono- al kyl benzene using a HZSM 5
cat al ysto cﬁﬂéﬁépﬁség g%‘%#]ie&?act that during the reaction there is

deposi ted on t kempepPiie c yst a sedppent obtajned through the vapor
phase decorrpos!TFiqgnpoPa t?tzr?daal kyl orsﬁggi l'i cat the foPRll a [err]
wherein R repr @8esss Pa) kgl27group cosfzai ni ng 1-%2740 ca2bon,g40 igP-
A process according to claim1l wherein the reaction takes place in the
presenc® of ni WHS\!]en and stle@h 3. A papi®ss accgding to chai gyl |
characteri ﬁd bé tﬂf fact that the degosition is of the pul Sating type. 45
4. A proce Codyy hg to B.&%m 1 cha?2@cb@ri sed 18, 3e fact 6,83t deposition

is.of the gantl t 5. ,A_process according to clainms 1 to 4 wherein
t he i-?ol k ?‘gbﬂ%mié’o?aﬂ%*ﬂﬁyﬁbenzene, p- di et hyl ben- zene or :
p-et hyl tol ueneg 50 6. A Pra£q9s accor%@J to cl a}_g'rr% 1tob5 rein the

i I ndi 3%, A pP c§§

al kyl ati on agents is ethyl'ené; nmet han et ha s accordi ng

to claims 1 toDEBwherein 9% ggeacti onyg sgzarri edjoph und_erS%-@f ol | owi ng
conditions; tenperature of 200 to 600 deg C, préssure of O] to 7 MPa and
WHSV of o), 5SOMER RELEST IS I TA(Bdocess according to any of the preceding

cl ai s wher ei nP-tdEBtet raal7|§yI830rt hosi7li cate is tetraethyl orthosilicate. 11

a: 0.60 80.36 85.15
M-DEB 20,67 28,11 - 19.64 14.85
%0 0-DEB 1.49 1.29 - 0 0
Claims

35
1. A process for the preparation of p-dialkylbenzene through the alkylation or disproportionation of mono-
alkyl benzene using a HZSM-5 catalyst characterised by the fact that during the reaction there is
deposited on the zeolite catalyst a sediment obtained through the vapor phase decomposition of a
tetraalkyl orthosilicate of the formula Si(OR)4 wherein R represents an alkyl group containing 1-4
40 carbon atoms. .

A process according to claim 1 wherein the reaction takes place in the presence of nitrogen and steam.

A process according to claim 1 characterised by the fact that the deposition is 6f the pulsating type.

pow

A process according to claim 1 characterised by the fact that deposition is of the continuous type.

A process according to claims 1 to 4 wherein the di-alkyl benzene is p-dimethylbenzene, p-diethylben-
zene or p-ethyltoluene. :
50

6. A process according to claims 1 to 5 wherein the alkylation agents is sthylene, methanol or ethanol.

7. A process according to claims 1 to 5§ wherein the reaction is carried out under the following conditions :
temperature of 200 to 600 deg C; pressure of 0,205 to 7 MPa and WHSV of 0,5 to 100.
85 : :
8. A process according to any of the preceding claims wherein the tetraalkyl orthosilicate is tetraethyl
orthosilicate.

11
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EP 0 289 691 Bl 6 Table Results ‘of reaction in Exanple RUN NO
1 2 : 3 4 CONDI TION OF REACTION 10
TEMP. [ err] 320 _ ER0@89 691 B1 360 360
PRESS. (MPa) 5,27 5, 27 5, 27 5, 27
(750 psig) 15 WHSV 4.25 4.16

8.91 17.51 EB CONV., (9% 12. 34 20. 69

12. 30 6.83 SHRECTIVITY TO PROD. (W% 20 B

38.12 AaM@ : ResultsAbf34eaction in ERafB1PEB 3

53.98 45. 83 51. 02 55.57 25 1S R
SELECTIVITY(% P-DEB 77.83 70. 60 80. 36
85.15 M DEI%u N 20. 67 28.11 - 19. 64

14.85 30 NN Ng pEp 1 1.492 31.29 4 0

0 Cainms 3¢k W SEAlProlhe preparation of p-dial kyl benzene t hrough
the al kil ati oﬁlﬁé}gi sproportionation of nono- al kyl benzene using a HZSM 5

cat al yst char atggep) by fact th during t reactio here is
deposited on the ze(g%{?)te cgthgl yst a sggomsnt obtgﬁhed t hr 036 t he vapor
phase deconposPRESST oMRe)t ei,zlal kyl orstdvosi | i catg2df the fmzmt%lﬁidsgg)ﬂ
wherein R represents an al kyl group containing 1-4 40 carbon atons. 2.
A proce®s accHifithg to cl alin@S wherei #.16e react8, @) takes pyasp in the

presence ofpnktr and stegm 3. A _process according to claiml

charact er i @dt%‘?'tg@ fact i{Zh t the d@feSBtion il2.30 the pubsgding type. 45

4. A proce | t aj characterised by the fact that deposition
SBLACERY o BrEa Tt

i s\ef the con rocess according to clains 1 to 4 wherein
the di-al kyl bgnzene is pzgiethyl beggege, p-digthyl ben- or

p- et hyl tol uene. 50 6. A proc](:gs acco?gl’gg to cllgi':?é lto rein the

al kyl ati on agdiiBs is ethyb$/@8 nethang|g®pr et h@&(—?'oz 7. .Agg LSS accordi ng
to clains iL to 5 wherein the reaction is carried out under” the follow ng
condi ti gnstSMERHSELEGTEVHTYHR to 600 deg C pressure of 0,205 to 7 MPa and

VWHSV of 0,5 t?r_m.t% 8. iﬁocess 6cordi ng to any of the preceding

cl ai mrs wher ei et raaz ort hosf Vi@t e i s 8eBhact hyl8%rlShosi licate. 11
M-DEB 20,67 28.11 19.64 14.85
30 0-DEB 1.49 1.29 C 0
Claims

35
1. A process for the preparation of p-dialkylbenzene through the alkylation or disproportionation of mono-
alkyl benzene using a HZSM-6 catalyst characterised by the fact that during the reaction there is
'\J deposited on the zeolite catalyst a sediment obtained through the vapor phase decomposition of a
tetraalkyl orthosilicate of the formula Si{(OR)4 wherein R represents an alkyl group containing 1-4
40 carbon atoms.

2. A process according to claim 1 wherein the reaction takes place in the presence of nitrogen and steam.
3. A process according to claim 1 characterised by the fact that the deposition is of the pulsating type.
4. A process according to claim 1 characterised by the fact that deposition is of the continuous type.
5. A process according to claims 1 to 4 wherein the di-alkyl benzene is p-dimethylbenzene, p-diethyiben-
zene or p-ethyltoluene.
50 .
6. A process according to claims 1 to 5§ wherein the alkylation agents is ethylene, methanol or ethanol.
7. A process according to claims 1 to 5 wherein the reaction is carried out under the following conditions :
temperature of 200 to 800 deg C; pressure of 0,205 to 7 MPa and WHSYV of 0,5 to 100.

85
8. A process according to any of the preceding claims wherein the tetraalkyl orthosilicate is tetrasthyl

orthosilicate.
* c L M S *




EP 0 289 691 Bl 9. A process according to any of the preceding clains
wherein there is used Kiesel guhr _as bondi ng agent for the catalyst.

Revendi cations 5 _ 1. Pr ocedeEB(S'lﬁsslsﬁ1 E eparation de p-dial kyl benzene
par al kyl ati on ou di sproportionnenment de nonoal kyl - benzbne en utilisant un
cat al yseyr . ' : t s . | L L . se
cur 15 ol ATt bol R ) & o bobdhfiins e e s LR be BRBNFRRACE
d'un orthosilicaté de t6tralkyle de la fornmule Si(OR)4 dans |aquelle R

I epr esenk&ehdicdlions!pe al kyl e conprenant de 1 4 atomes de 10 car bone.
2. Prgced6 solon |la revendication 1 dans lequel |a reaction a lieu en

pr eSanc et.d' Pastédécpoat la @asparatpr dé pdiakibonzihe IPar0aigRbnsed| ddpropdtioh@AICdeCadnoaiyl- 1

car act er i adembneCen ujlisantlua calalyzedri HZSHIFS camikiéibd oh v queltlutasid téactidiOil st déposicsaclie

sel on | a r eweipscat sédimerit obanet tar désanpesitionen e igazetptimi crthasticaiesde Whealkdylppe
conti nu. 5.deRr oowikdSiR)Odank éguelie Roppiéseatt iuo goude dkyld cdmprendnbdpit R 4 domes de

di al kyd benzbheneest | e p-di ndt hyl benzene, p- di 6t hyl benzbne ou

p- 6t hyl t ol ubne. 20 6. Procedd solon | es revendications 1 a 5 ‘dans | oquel

| " agent @' &rgegdépelon ja revepdiqationtiiansipquel la agtien & ligyen psence daaetersbre vapeur degtedd
solon les revendications 1 a 5 dans,lequel |a reaction est neneo dans |es
condi t,i%O?IS PEqspdP-fslon la reygndication. 1 qagacityise ap ep e drudeperijion e gptype pulsaph ossi on de

0, 205 a.et VWHSV de 0.5 & 100. .8. Proce sal on n'inporte | aquelle des
Fevend cht e ol B febacion faPRine & of R TEIPoIPR SR B VPRBOI cat o est | e
tetraet hyl bl : .4 Pro | O | '

reg-ar?di c%llt |$§g%%§%?hi%§}e en%;iﬁﬁ'{%; ngﬁagg%gﬁe?bet @?‘@ygﬁl@gg %a?éésgﬁlg‘g &Ig?g&marbp agent
i Jpour e catalyseur.” PatentansprUche 35 1. Verfahren zur Herstellung
von p-Di @l dcB@ngeRi 16dUbveRdidtion i 205 Wi 168 TadehSPLIQRAIN dsPétriylohd) b MERanbA0-
Al kyl - BenzqBimgHot €1 nem HZSM 5 Kat al ysat or, dadurch gekennzei chnot, dass ein
durch Danpf phasenz- ersetzung eines Totraal kylorthosilikats erhaltener

Ni eder schl agocsdécdaions revarliicaivhs Ra Bldansasqualud réaltion SsEmbriét da N toktitiond stvariedr
abset 2§, WoleRipé@iuasie 200 BHVOT; bicksidn ddi0R05D7 MPh o SVISIR)A0,Ba1f00ei St und R ei ne
Al kyl gruppe mt 1 bis 4 Kohlonstoffatonen darstellt. 40 2. Verfahren nach
Ans pr uch8.1,Pravédifcselod intimpga kenuefie) desrrevandieations ipasicédentes deBs leqied tedétfaallayh drthosilicate
Wasser danpfeside fébaétityl orosiligade.f ahr en nach Anspruch 1, dadurch gokennzei chnot,
dass di e Absetzung von pul sierender Art ist. 45 4. Verfahren nach Anspruch
1, dadur&h Pg@ﬁ@éww&irﬁmm,laquﬂlsgeﬂreéenﬁh@ie@wﬁ@dqn@ﬁ drnsriequal Anatilise A Kiesejgubr j st

comme agent liant pour le catalyseur.
Patentanspriiche

35 1. Verfahren zur Herstellung von p-Dialkylbenzen durch Alkylierung oder Disproportionierung von Mono-
Alkyl-Benzen mit einem HZSM-5 Katalysator, dadurch gekennzeichnet, dass ein durch Dampfphasenz-
ersetzung eines Tetraalkylorthosilikats erhaltener Niederschlag sich wihrend der Reaktion auf den

*g._/ . zeolitischen Katalysator absetzt, wobei dieses Orthosilikat die Formel Si(OR)4 aufweist und R eine
Alkylgruppe mit 1 bis 4 Kohlenstoffatomen darstelit.

2. Verfahren nach Anspruch 1, wobei die Reaktion in Anwesenheit von Stickstoff und Wasserdampf
erfolgt.

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Absetzung von pulsierender Art ist.
4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Absetzung von kontinuierlicher Art ist.

8. Verfahren nach Anspriichen 1 bis 4, wobei das Dialkylbenzen p-Dimethylbenzen, p-Diethylbenzen oder
p-Ethyltoluen ist.
50
6. Verfahren nach Ansprlichen 1 bis 5, wobei die Reaktion das Alkylierungsmittel Ethylen, Methanol oder
Ethanol ist.

7. Verfahren nach Anspriichen 1 bis 5, wobei die Reaktion unter den nachstehenden Verhélinissen
] ausgeflihrt wird: Temperatur von 200 bis 600° C; Druck von 0,205 bis 7 MPa und WHSYV von 0,5 bis
100.

8. Verfahren nach irgendweichen der vorhergehenden Anspriiche, wobei das Tetraalkylorthosilikat Tetra-
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5. Verfahren nach Ansprlchen 1 bis 4, wobei das Dial kyl benzen

p- O met hyl benzen, p-Di et'hyl benzen oder p- Et hyItoI uen ist. 50 6. Verfahren
nach AnsprUchon 1 bis 5, wobei di EPr2A889 Blyas Al kylierungsmttel Ethylen;
Met hanol oder Ethanol ist. 7. Verfahren nach AnsprOchen 1 bis 5, wobei die
Reakt i on unt gy oHfdinesnst enenden Ver hal t ni ssen 55 ausgef Uhrt w rd:
Tenper at ur von 200 bis 6000 C, Druck von 0,205 bis 7 MPa und WHSV von 0,5
bis 100. & vaarréhaen lrﬁléilﬁ\beldhérgGé}cbbﬁnblﬁmndeﬂﬁnsﬂ%@%oﬁ& W&Q?ﬁhré@%ﬂfdblﬁﬁ& flir
wobei des Tcueﬁekatw&{opsgnb@ts,hﬂdl kat Tetra- EP 0 289 69

ethyl org hosilikat ist. a Verfahren nach i rgendwel chen der vorhergehenden
Ansarslche, wobel Kieselguhr als Bindemittel fur den Katal ysator benutzt
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