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Preparation of Manganese Oxide Octahedral Molecular Sieve and Catalytic
Activity of Its Supported PdO for CO Oxidation

LIU Xuesong, LU Jiging, WANG Xiaoxia, LUO Mengfei"

Key Laboratory of the Ministry of Education for Advanced Catalysis Materials, Institute of Physical Chemistry,
Zhejiang Normal University, Jinhua 321004, Zhejiang, China

Abstract: A manganese oxide octahedral molecular sieve (OMS-2) was synthesized using MnSO4 and KMnOQ, as precursors by a reflux
method under acidic conditions. PdO supported on OMS-2 (PdO/OMS-2) was prepared and tested for CO oxidation. The results showed that
the OMS-2 molecular sieve was in the form of nano-rods and had typical structure with cryptomelane. PdO was highly dispersed when the
PdO loading was lower than 1.0%, while crystalline PdO formed at higher PdO loading. The 2.5%PdO/OMS-2 catalyst was most active for
CO oxidation with 100% conversion of CO at 80 °C. The highly dispersed PdO species and Pd species with high oxidation state were the
active sites for the reaction.
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SEM images of OMS-2 before (a) and after (b) calcination.
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Fig. 2. XRD patterns of OMS-2 and PdO/OMS-2 catalysts. (1)
OMS-2; (2) 0.5%PdO/OMS-2; (3) 1%PdO/OMS-2; (4) 2.5%PdO/
OMS-2; (5) 5%PdO/OMS-2.
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Fig. 3. H,-TPR profiles of OMS-2 and PdO/OMS-2 catalysts. (1)
OMS-2; (2) 0.5%PdO/OMS-2; (3) 1%PdO/OMS-2; (4) 2.5%PdO/
OMS-2; (5) 5%PdO/OMS-2.
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Fig. 4. CO,-TPD profiles of OMS-2 and PdO/OMS-2 catalysts after
CO adsorption. (1) OMS-2; (2) 0.5%PdO/OMS-2; (3) 2.5%PdO/
OMS-2.
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Fig. 5. XPS spectra of OMS-2 and PdO/OMS-2 catalysts. (a) Pd 3d;
(b) Mn 2p. (1) OMS-2; (2) 0.5%PdO/OMS-2; (3) 2.5%PdO/OMS-2.
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Fig. 6. Activity of OMS-2 and PdO/OMS-2 catalysts for CO oxida-
tion. (1) OMS-2; (2) 0.5%PdO/OMS-2; (3) 1%PdO/OMS-2; (4)
2.5%PdO/OMS-2; (5) 5%PdO/OMS-2.
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Fig. 7. Specific reaction rates of PAO/OMS-2 catalysts for CO oxi-
dation at 60 and 70 °C.
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