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Fig.1 XRD patterns of the original and MgO modified HZSM-5
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Fig.2 SEM (a-c) and EDS (d-e) images of the original and MgO modified HZSM-5
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Fig.3 NHs-TPD profiles of the original and MgO modified HZSM-5
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Fig.4 Py-IR spectra of HZSM-5 adsorbed pyridine at 350 ‘C before and after MgO modification
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Tab. 1 Results of Py-IR of the original and MgO modified HZSM-5
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-1 -1

HZSM-5 0369  0.349 0020  17.623 0.246 0238  0.008 28.871
Mg/HZSM-
0373 0122 0251  0.484 0.187 0058  0.129 0.452
5(4%)
Mg/HZSM-
0431  0.091 0340  0.266 0.213 0043  0.170 0.252
5(8%)
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Tab. 2 Product distribution of toluene in the HZSM-5 zeolite catalyst system before and after MgO modification
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1% K OHZR OHZR HIZR O HIR R
x OK 7
HZSM-5 24.4 424 04 443 110 232 101 27 16 29 22 35

Mg/HZSM-5(4%) 6.2 126 05 490 130 253 107 153 10 72 44 98

Mg/HZSM-5(8%) 5.5 6.6 02 315 173 101 4.0 148 09 134 136 190

e RMEAE: RN 425 C, NI 8h, KMES 0.1 MPa, AT 1 h?T, AL E 5 mL.
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Tab. 3 Product distribution of methanol and toluene in HZSM-5 zeolite catalyst system before and after MgO modification
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oK H I S °

1% b S E5 S L5 S 5 SR 5 S S
xR %
HZSM-5 46.4 113 10 649 157 340 152 71 71 23 34 30

Mg/HZSM-5(4%) 40.1 4.6 19 579 164 300 115 246 41 27 22 19

Mg/HZSM-5(8%) 30.3 11 12 656 477 1138 6.1 223 28 29 19 20

T B RS 425 C, [SEFTE 8 h, SSIFEA 0.1 MPa, R4S 1h, A4 5 mL.
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Effects of HZSM-5 modified with magnesium

oxide on the alkylation of methanol and toluene
YU Heng, DONG Huanneng, LI1U Xitong, HU Xinrui, WANG Yefei,

LIAN Yixin*

(National Engineering Laboratory for Green Chemical Productions of Alcohols-Ethers-Esters, College of

Chemistry and Chemical Engineering, Xiamen University, Xiamen 361102, China)
Abstract: A series of magnesia-modified HZSM-5 catalysts were prepared with an impregnation method.
HZSM-5 catalysts with and without modification were characterized using X-ray diffraction (XRD),
scanning electron microscope (SEM), NH; temperature-programmed desorption (NH3-TPD) and pyridine
infrared (Py-IR), and the performance of the catalyst was evaluated on a fixed bed reactor. The results
showed that the modification with MgO had no significant effect on the crystal structure of the HZSM-5
zeolite, but some MgO preferentially covered the strong acid sites on the surface of the molecular sieve,
thereby reducing the acid strength of the catalyst and changing the B/L. At the same time, the specific
surface area was reduced due to the blockage of part of the pores by MgO, which further reduced the
accessibility of the acid sites on the catalyst surface, and affected the performance and product distribution
of alkylation reaction of toluene and methanol. The HZSM-5 zeolite modified with MgO had a reduced
toluene conversion rate, which inhibited the toluene disproportionation reaction and the formation of deep
alkylation or polycondensation products. However, the HZSM-5 zeolite modified with MgO reduced the
conversion rate of toluene and inhibited the disproportionation reaction of toluene, deep alkylation reaction
and polycondensation reaction, while it was conducive to the formation of p-xylene and ethyl toluene,
showing a certain shape-selective catalytic performance.
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