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Abstract: Mordenite is highly active for the carbonylation of dimethyl ether reaction, and the regulation of its acid sites is an effective
way to improve its catalytic performance. In this paper, a series of mordenite was subjected to the post-treatment of oxalic acid
solution. The changes in the structure and acid sites were characterized by X-ray diffraction, N, adsorption-desorption, scanning
electron microscopy, NH;-temperature-programmed desorption and Py-infrared spectroscopy, respectively. The results show that the
overall relative crystallinity and crystal phase of mordenite remain stable. However, the acid wash post-treatment can effectively
remove parts of the acid sites through "etching" or complexation, especially those located in the twelve-membered ring channels.
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Meanwhile, it can create a certain amount of mesopores inside the particles, leading to an increase of the mesopore volume. The
catalytic test results of dimethyl ether carbonylation reaction indicate that the sample treated with a suitable concentration of oxalic
acid solution can effectively improve the dimethyl ether carbonylation activity. The dimethyl ether conversion significantly increases,
despite the methyl acetate selectivity only slightly decreases. However, parts of the active sites responsible for the carbonylation
reaction are removed when treated with high-concentration oxalic acid solution, resulting in a decrease in the catalytic activity. This
research provides a simple and effective method for the regulation of the acid sites in mordenite and the improvement of its dimethyl

ether carbonylation activity.
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*1 ERALIERIE MOR EXTIMLERERRILE
Table 1 Specific surface area and pore volume of MOR
catalysts before and after oxalic acid treatment

Micropore volume Total pore volume

Sample SBET/(mZ- g’l) /(mL-g’l) /(mL-g’l)
Original 409.5 0.220 0.224
CA-0.2 381.7 0.216 0.276
CA-0.5 366.1 0.193 0.279
CA-1.0 356.9 0.187 0.247

Sger is specific surface area.
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Table 2 Summary of ’Si and Al NMR characterization

results

Framework »Si NMR 2TAl NMR
Sample e

Si/Al Si(2Al) Si(1AI) Si(0AD* Si(0AD® Alp® Alg®
MOR 14.4 64 428 263 245 807 19.3
CA-0.2 14.8 40 460 273 227 858 142
CA-0.5 152 46 434 275 245 886 114
CA-1.0 15.9 44 416 30.0 240 914 8.6

a: Calculated from the *?Si MAS NMR spectra, n(Si)/n(Al )= £ISi(nAl)/
%0.251Si(nAl), n=0-2; b and c: framework and extra-framework Al atoms;
A, B: Splitting of the signal assigned to Si(0Al) configuration is due to two
groups of different crystallographic sites.
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Table 3 Integration results of Py-IR spectra

Sample Area of Residual Area of . Residual
NH;-TPD Curves® percent/%  Py-IR Curves percent/%
MOR 843 100.0 403 100.0
CA-0.2 766 91.0 328 81.4
CA-0.2 649 71.0 286 71.0
CA-0.2 625 74.2 261 64.8

a: Calculated from Figure 6; b: Calculated from the bands at 1540 cm”! from
Figure 7.
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