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Abstract—The roles of promoter in HCrY-zeolite catalysts have been studied in the vapor phase isomerization of
ethylbenzene to xylene. As a promoter, one of alkali metals (lithium, sodium and potassium) or one of alkaline earth
metals (magnesium, calcium and strontium) was added to an HCrY-zeolite catalyst containing Pt 0.5wt% and BF,
1.07wt% in order to increase the catalytic activity and to decrease the rate of coke deposition which causes catalytic
deactivation. The experiments were carried out at 420°C of reaction temperature, 18atm of reaction pressure, 5.9 of
H,/ethylbenzene mole ratio, and 1.62gr-feed/hr-gr-cat of LWHSV (Liquid Weight Hourly Space Velocity). For the
magnesium-promoted HCrY-zeolite catalysts, total conversion exhibited a maximum and selectivity for cracking a
minimum. The yield of 27% for isomerization was obtained using HCrMgY-6mole% Mg-zeolite. For the HErMgY-
zeolite, the best catalytic activity was shown with the jon-exchanged order of Cr and then Mg, but not with Mg and then
Cr nor simultaneous exchange. The results were explained in terms of the change in catalytic acidity due to the change
of polarizing power caused by the addition of promoters.
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Fig.1. A typical mechanism of ethylbenzene isomerization[(10].
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Table 1. Composition and specific surface area
of various catalysts.

% ion specific
eatalyst .- Gomposition 4 g surface area
(m*/g)
1 HLiY-Zeolite 12. 44 372
2 HNaY-Zeolite 16. 89 383
3 HKY-Zeolite 19. 13 176
4 HMgY-Zeolite 33.70 354
5 HCaY-Zeolite 16. 69 323
6 HSrY-Zeolite 20.09 370
7 HCrLiY-Zeolite(1: 1) (1:2.1) 168
8 HCrNaY-Zeolite((1:1) (1:2.0) 284
9 HCrKY-Zeolite(1 : 1) (1:1.8) 131
10 HCrMgY-Zeolite(1 : 1) (1:0.7) 346
11 HCrCaY-Zeolite(1: 1) (1: 1. 1) 311
12 HCrSrY-Zeolite(1 : 1) (1:1.3) 202
13 H(CrMg)Y~Zeolite(1:1) (1:0.6) 336
14 HMgCrY-Zeolite(1 : 1) (1:0.1) 270
15 HCrMgY-Zeolite (2mole%) — 265
16 HCrMgY-Zeolite (4mole %) — 265
17 HCrMgY-Zeolite (6mole %) — 249
18 HCrMgY-Zeolite (8mole %) — 254

* All catalysts contain Pt 0.5wt%, BF: 1. 07wt %.
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