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Abstract—The gas phase synthesis of anisole from phenol by using a solid base catalyst was carried out in the tem-
perature range of 200-300 °C and 1atm. The reaction, which was usually carried out with solid acid catalysts in the gas
phase or base catalysts in the liquid phase, was catalysed by Cs-loaded zeolite X and the selectivity was high, almost 100
% at all the investigated conditions. The reactivity was greatly affected by the preparation method and the amount of Cs
loaded. The conversion showed a maximum with increasing degree of jon exchange and more than 50 % in the degree, the
conversion decreased to less than 10 %. For the catalysts prepared by the rinsing method with aqueous Cs acetate solution
and thought to be containing intrazeolitic Cs oxides in the zeolite cavities, the maximum conversion was found at a lower
value of the degree of ion exchange than that of ion exchanged zeolite. The difference in the reactivity was explained by
the retardation of the intraparticle mass transfer due to the blocking of the pores by the Cs.
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Fig. 1. Schematic diagram of the apparatus.

Table 1. Cs loadings of various zeolites

Catalysts Cs wt.% Cs ion exchange % by AA
CsNaX-0.051 4 6.98
CsNaX-0.1I 13 22.92
CsNaX-0.21 16 29.02
CsNaX-0.51 19 355
CsNaX-1.0I 25 49.59
CsNaX-0.05R 8 -
CsNaX-0.1R 19 -
CsNaX-0.2R 23 -
CsNaX-0.5R 24 -
CsNaX-1.0R 29 -
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Table 2. Occuluded Cs per zeolite unit cell
No. of Cs per

No. of Cs per

Catalysts Cs wi.% unit cell by AA unit cell by TGA
CsNaX-0.5I-3 22 - -
CsNaX-0.51-3-0.2R 24 41 35
CsNaX-0.51-3-0.5R 26 84 74
CsNaX-0.51-3-1.0R 28 12.9 12
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Fig. 2. Themal gravimetric analysis of Cs ion exchanged zeolite (a)
and Cs rinsed zeolite (b).
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Fig. 3. Activities of various Cs-exchanged zeolites for O-alkylation re-
action of phenol at 250 °C.
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Fig. 8. The effect of reaction temperature on the activity of CsNaX-
0.2R catalyst.
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