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Abstract — Alkylation of toluene with methanol over alkali metal-exchanged zeolite was carried out in a
conventional fixed bed reactor.

It was found that over Li, Na-exchanged zeolites, benzene ring alkylation occured, while over X, Rb, Cs-
exchanged zeolites, side-chain alkylation did selectively and that X-zeolites were more active than Y-zeolites
in the side-chain alkylation of toluene.
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The activity of side-chain alkylation over KX-zeolites increased with the extent of ion-exchange and the
preadsorption of pyridine, respectively. For the two ion-exchanged zeolites such as KLiX, the activity

was sensitively affected by the ratio, Lif(K+Li).

It was also found that the presence of boron led to increase the selectivity for the side-chain alkylation,

the yield of styrene and ratio of ST/(ST+EB) remarkably.

These results were discussed with respect to the acid-base property and the structure of zeolite.
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Fig. 1. Schematic diagram of the experimental
apparatus.
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reaction-temperature on KX zeolite(space
time, 20 gr-cat-hr/mole; toluene/metha-
nol, 6).

HWAHAK KONGHAK Vol. 24, No. 1, February 1986



12 A7 AAE

15{
ST+EB
. 10¢
S
z
s EB
E
& 51 ST
0 1 1 1 1
10 20 30 40

W/F (gr-cat-hr/mole)
Fig. 3. Selectivity of styrene, ethylbenzen vs.
space time on KX zeolite(reaction tem-

perature, 420°C; toluene/methanol, 6).

420C, space time 20g-cat. hr/mole, HF-8-5 9] E-u]

' ﬂole Toluene
mole Methanol

£ Jehiglen] o Fof e B olg)
ER RN L

Aol xetelale]l Rk BB

Kias

3-2. ¥7l2l 0|2 nE HE20|E X, Y2
4

dote| kol wi AZete]lE X, YA EF
ole] 7 stuk-g-2] AAE Table 10 vhebdch

15
ST+EB
10
S
2
£ ST
o
2 EB
%)
sk
1 1 1 1 L
0 1 3 5 7 9
. Tol
Mole ratlo(MeOH mole)
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Table 1. Activity of alkali-cation exchanged zeolites.

Yield (mole %) Electro- Oxygen
Catalysis negativity charge
Styrene Ethylbenzene Xylene ST+EB (Sint) (0,)
LiX 0 0 12.2 0 - -
NaX 0 0 4.8 0 - -
KX 5.6 4.2 trace 9.8 3.051 —-0. 454
RbX 2.3 10. 4 trace 12.7 2.991 —0.467
CsX 3.3 6.8 trace 10.1 2.89%4 —-0.487
LiY 0 0 14.5 0 - -
NaY 0 0 7.3 0 - -
KY 2.2 1.9 0 4.1 3. 206 —0.422
RbY 1.8 3.7 0 5.5 3. 164 -0.431
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Table 2. Activity of two-ion exchanged zeolites.

Catalysts Yield (mole %)
Styrene Ethylbenzene Xylene ST-+EB
KX 5.6 4.2 0 9.8
KLiX 59 6.0 0.2 1L9
KRbX 4.4 4.0 0 8.4
KMgX 0.4 0.8 10. 4 1.2
KCaX 0.1 0.5 11.9 0.6
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Table 3. Activity of various zeolites.

Selectivity
MeOH  |Yield(mole %) (%) ST
Catalyst|
conv. (%) | ST|EB[Total | ST|EB[Total| ST+EB
KX 81 5.6/4.2 9.8(6.9/5.2/12.1] 0.57
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S-ggEs Aga dae g5 0%
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