HWAHAK KONGHAK Vol. 25, No. 5, October 1987, pp. 497-503
(Journal of the Korean Institute of Chemical Engineers)

HY-MEz2lolE ¥ WZEHX| HY-HES20|E FHojof ofst
Xrgddlel 7|4 o] dHEHYS

Gas-phase Isomerization of Xylene over HY-Zeolite and
Pt-Loaded HY-Zeolite

. Gun Dae Lee* and Ho-In Lee

Department of Chemical Technology, College of Engineering, Seoul National University, Seoul 151, Korea
(Received 16 April 1987; accepted 23 June 1987)

2 <%

HY-Al&elo]E o HY-A-getoleo] #H3g DRA7l Zof (Pt/ HY)oll &7 zpdalle] 714 o
ukSof glofxlel ukg- o7 AFEch, =3 oleld FulFol gk o &lullAl
o] ol AsltSol et A% st HY-HlLjolEol 23 #palale] oA shbg-2 A7k o
717] A% (intermolecular transalkylation) #l7h]Z&3 22k 1, 2-1&7| o] (intramolecular 1,2-
methyl shift) =7l Zel 28] Aas|e], ojeigh zbzte] wilzhFe) AAnkgol A 7jodss vHS
ol oJ23S okgich Pt/ HY Zullol 23k Apdale] o g A sh-g-2 443715 (hydrogenated) F7¢
MBS 7AH AYsiel, v]inF P carbocationd AH Hkgol AWEEE Aol YSE Ahch
aelx EgAdale] HY-H2elo|Eof ol ol sisl e 2pdell glojA: offaluliale] xpdallyct ol
7] Aol At F8 o4 4 Uk

& wo
3
of
ol

sk
rlot
T
N
Y
_°_
&

Abstract— The mechanism of xylene isomerization over HY-zeolite and Pt-loaded HY-zeolite (Pt/HY) was studi-
ed. And the isomerization of mixed xylene containing ethylbenzene over the above catalysts was also investigated. As
the results of experiments, vapor-phase isomerization of xylene over HY-zeolite proceeded via intermolecular transalkyla-
tion mechanisin and intramolecular 1,2-methyl shift mechanism simultaneously, and the contribution of each me-
chanism to the overall reaction depended on reaction condition. Over Pt/HY, the isomerization of xylene occurred
through hydrogenated intermediates and had tendency to proceed via the route involving more stable carbocation pre-
ferentially. In the isomerization of mixed xylene over HY-zeolite, the extent of transalkylation of ethylbenzene was
higher than that of xylene. '
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Fig. 1. Yield and ratio of transalkylation to iso-
merization vs. time-onstream in the iso-
merization of o-xylene over HY-zeolite
under P,=18 kg/cm?
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Fig. 2. Yield and ratio of transalkylation to iso-
merization vs. time-onstream in the iso-
merization of o-xylene over HY-zeolite
under P,=1 kg/cm?
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Table 1. Effect of pressure on the isomerization
of xylene over HY-zeolite.

feed ratio between individual
xylene isomer in the product

total working prme(kg/anz)

18 1
o-xylene Prxylene 0.36 026
m-xylene
m-xylene _‘”‘Y_‘l% 111 1.04
pxy]
§ o-xylene 032 0.24
pxylene m-xylene
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Table 2. Xylene distribution from isomerization
of m-xylene over various catalysts.

catalyst xylene distribution in the
' product(mole%)
o-xylene m-xylene p-xylene
SA 15.70 66.83 17.47
HA 14.70 72.06 13.24
Pt/HY 9.82 80.66 9.52

.Reaction conditions: T=400°C, P;=18 kg/cm?,
H/HC=4, LWHSV =1.5 g-feed /hr.g-cat.
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Fig. 3. Plausible mechanisms of xylene isomeriza-
tion over bifunctional catalyst.
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Table 3. Product distribution from isomerization
of mixed xylene over various catalysts.

feed product(mole%)
(mole%)
HY SA Pt/HY

Ci-Cs - -
Bz 2.63 1.32] 41.85
Tol 13.20 3.61

16.00 8.82 14.37 7.41
p-x 6.38 9.60 2.39
m-xX 62.00 36.23 45.71 31.87
0x 22.00 14.32 20.54 11.17
MEB 2.4 0.56 0.57
TMB 10.55 2.89 3.62
DEB 1.00 0.34 0.29
DMEB 4.42 1.05 0.83
- Abbreviation : Bz=Benzene, EBz=Ethylbenzene,

x = xylene, MEB = Methylethylbenzene, TMB = Tri-
methylbenzene, DEB = Diethylbenzene, DMEB = Di-
methylethylbenzene.

- Reaction conditions: See Table 2.
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Table 4. Cq aromatic distribution and selectivity for transalkylation in the product from isomerization of

mixed xylene(EBz: o-x:

m-x=16:22:62) over HY zeolite (HY) and silica-alumina (SA).

catalyst . % transalkylated
Cq aromatics (mole%) ethylbenzene
% transalkylated
ethyl-benzene o-xylene m-xylene p-xylene xylene
HY 13.41 21.78 55.10 9.70 1.39
SA 15.93 22.77 50.67 1063 1.05

- Reaction conditions: See Table 2.
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Table 5. Transalkylation kinetics over HY and SA.

reaciion relative rate constant®
HY SA
EE 441 3.91
EX 1.65 1.53
XE 1.20 1.01
XX 1 1

a: These data have been normalized to k., =1 for each
catalysts.
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