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Mesoporous Cr,O; with High Surface Area: Preparation and Catalytic Activity
Performance for Toluene Combustion

LIU Jing XIA Yun-Sheng® BAO De-Cai ZENG Ling
(Department of Chemistry, Bohai University, Jinzhou, Liaoning 121013, China)

Abstract: High specific surface area worm-like mesoporous chromium oxides were fabricated using the glucose-
assisted thermal decomposition approach with chromium nitrate as the metal source. The physicochemical properties
of the materials were characterized by XRD, TEM, TPR and N, adsorption-desorption techniques, and the catalytic
activity was evaluated for the oxidation of the toluene. The m-Cr-5 catalyst via 500 °C calcination process exhibits the
highest specific surface area of 162 m*-g™, the average pore size of 6.2 nm, and the excellent low temperature
reducibility and multiple oxidation-state chromium species coexistence. Compared to the bulk chromium oxide, the
factors such as low temperature reducibility, high-surface area, and multiple oxidation-state chromium species

coexistence are responsible for the excellent catalytic performance of m-Cr-5 in toluene combustion.
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Fig.1 (A) Wide-angle and (B) low-angle XRD patterns of mesoporous Cr,0; catalysts
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Table 1 Textural properties of the chromia catalysts

Sample Surface area / (m*-g™) Average pore diameter / nm Pore volume / (m*-¢™)
m-Cr-3 125 5.4 0.17
m-Cr-4 150 6.7 0.19
m-Cr-5 162 6.2 0.23
m-Cr-6 138 5.9 0.21
b-Cr-5 13 — —
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Fig.3 N, adsorption-desorption isotherms and pore size

distribution of the m-Cr-5
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Table 2 Catalytic performance of b-Cr-5 and as-prepared mesoporous chromia

Toluene oxidation activity / °C

Catalysts
Tose Tso To
m-Cr-6 121 190 257
m-Cr-5 108 175 240
m-Cr-4 117 180 248
m-Cr-3 130 195 270
b-Cr-5 160 265 —
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Fig.5 Toluene conversion as a function of reaction
temperature over catalysts for toluene oxidation
under the conditions of toluene concentration
=1 000 mg- L, toluene/O, molar ratio=1/400,
and space velocity=20 000 mL-g"-h"!
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