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Synthesis and Alkylation Properties of Mordenites with Different Morphologies
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Abstract: Three mordenites with different morphologies (i.e., fiber bundle, regular fiber and flaky) were synthesized via the
introduction of cyclohexylamine and hexamethyleneimmonium, respectively. The crystal form, morphology, pore structure and
acidity of the samples were characterized by X-ray diffraction and N, physical adsorption, scanning electron microscopy and NH;
temperature-programmed desorption, and the alkylation performance evaluation and regeneration experiments were carried out. The
experimental results show that all three mordenites have a great catalytic activity, and the catalyst life of the flaky mordenite can reach
26 h, which is better than that of the fiber bundle mordenite for 5h and the regular fibrous mordenite for 3 h. The fiber bundle and
regular fibrous mordenites can have a selectivity to 2-substituted linear alkylbenzene of more than 75%, and the product selectivity of
flaky mordenite can reach more than 50%, which is superior to the existing technology for linear alkylbenzene production. The
catalyst regeneration rate is opposite to the catalyst deactivation rate. The three mordenites with fiber bundle regular fiber and flaky
morphologies have the maximum catalytic activities of fresh catalysts after regeneration of 8, 11h, and 5 h, respectively.
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Fig. 1 Schematic of micro fixed bed evaluation device
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Fig. 2 XRD patterns of mordenites
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Table 1 Pore structure and chemical composition of
mordenites

Sample Stotar/ St/ Stnes/ Pore volume/  x(Si0,)/

No. (mgh (@'gh (mgh (em'gh X(ALOs)

MOR-1 359.6 260.5 99.1 0.262 11.2

MOR-2 408.2 304.4 103.8 0.294 14.6

MOR-3 403.7 345.6 58.1 0.247 16.5

x—Mole fraction.
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Fig. 4 NH;-TPD patterns of mordenites
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Fig. 5 Curve of olefin conversion rate with reaction time
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