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Preparation and Catalytic Oxidation Activities of Molybdenum
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Abstract: The molybdenum disulfide composite materials pillared by hydroxy-Al oligocations with the basal in-
terlayer space from 1.481 to 1.519 nm were prepared by intercalating the hydroxy-Al oligocations into the inter-
layers of molybdenum disulfide through the single-molecular-layer technology. The pillared composites were char-
acterized by x-ray diffraction, differential scanning calorimetry and other methods. Results show that a lower con-
centration of pillared agents and a lower ratio of Al:MoS, in reaction system would result in the pillared compos-
ites with a larger interlayer space. Compared with the pristine 2H-MoS,, the pillared composites exhibited larger
interlayer space expansions from 0.866 to 0.904 nm, smaller grain sizes and larger surface areas. In the presence
of molecular oxygen, the pillared composites exhibited good catalytic activities in the oxidization of sulfide ions
into thiosulfate ions, being 3 to 4 times higher than that of the pristine 2H-MoS,. The catalytic activities were en-
hanced upon irradiation with visible light. The results are related to their more catalytically active sites owing to

their larger surface areas and the generation of the photoinduced electron-hole pairs.
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Table 1 Preparation conditions and properties of Al-MoS, composites

Preparation conditions Properties
Sample
[AP*] / (mol-L™)  Al/MoS, molar ratio  Interplanar distance / nm Interplanar expansion / nm  Specific surface area / (m*-g™')
Al-MoS,-A 0.05 35:1 1.519 0.904 8.6
Al-MoS,-B 0.05 50:1 1.513 0.898 9.4
Al-MoS,-C 0.08 45:1 1.513 0.898 10.3
Al-MoS,-D 0.08 50:1 1.481 0.866 11.7
2H-MoS, — — 0.615 — 6.4
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Fig.1 Schematic of the preparation process for the pillared composites
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Fig.2 DSC and TG curves of pillared composite Al-MoS,-C
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Fig.3 X-ray diffraction patterns for Al-MoS, samples
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Table 2 Catalytic and photocatalytic oxidation of Na,S with Al-MoS, as catalysts

Sample Light ~ Amount / mg

Initial oxidation rate / (mol -min~'x10°)

r/ (mol-min™-mg™ x10%) Total O, consumption / mL

Al-MoS,-A No 11 1.50 0.14 189
Al-MoS,-A Yes 10 2.06 0.21 191
Al-MoS,-B No 10 1.53 0.15 189
Al-MoS,-B Yes 11 2.22 0.22 193
Al-MoS,-C No 10 1.70 0.17 188
Al-MoS,-C Yes 10 2.52 0.25 194
Al-MoS,-D No 11 2.01 0.19 189
Al-MoS,-D Yes 10 2.92 0.29 196
2H-MoS, No 11 0.41 0.04 178
2H-MoS, Yes 12 0.74 0.06 182
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Fig.4 Curves of oxygen consumption with time in the

oxidation of Na$S, catalyzed by Al-MoS,
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