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Catalytic Decomposition of Nitric Oxide over Nano-sized PbTiO; Supported Cupric Oxide
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Abstract: A large specific surface area perovskite-type mixed oxide PbTiO; supported cupric oxide was synthe-
sized as a catalyst for NO decomposition and characterized by techniques such as XPS, XRD, H,-TPR before and
after NO decomposition reactions. The catalytic properties were tested with a fix-bed micro-reactor. The results
showed that the PbTiO; was inactive for the reactions, but 1wt % Cu/PbTiOj; catalyst gave fairly good activities for
NO decomposition at temperature as low as 473 K. Copper species were found well-dispersed but weakly inter-
acted with the support before NO decomposition, and the NO decomposition caused significant change in the en-
vironment of the copper species, which became Cu(I) and most probably incorporated into surface crystal lattice
of the nano-sized PbTiO;. In NO reaction, a large amount of oxygen atoms from the decomposition of NO penetrat-
ed into the nano-sized PbTiO; support and caused small expansion of crystal lattice. The transport of oxygen be-
tween the copper species and the catalyst support may be helpful to speed up the kinetic regeneration of active

metal sites from oxygen occupancy and resulted in good catalytic performance.
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Cu/PbTiO; catalysts as a function of reaction

time at different temperatures
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Fig.2 Ratio of O/N in NO decomposition products as a
function of reaction time over Cu/PbTiO; catalyst

at 400 °C (3V=6000 cm*-g™'-h™)
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Fig.3 Cu2ps, X-ray photoelectron spectra of
(a) Cu/PbTiO; catalyst used for NO
decomposition and (b) fresh Cu/PbTiO;
catalyst
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Table 1 Catalyst surface compositions (atom ratio)

measured by XPS before and after reaction

Catalyst Cu Pb 0 Ti
Fresh Cu / PbTiO; 0.26 1.58 4.20 1.00
Used Cu / PbTiO; 0.23 1.71 4.45 1.00
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Table 2 Crystal parameters of PbTiO; support,

fresh Cu/PbTiO; catalyst and Cu/PbTiO;
catalyst used for NO decomposition for

2h
Sample co/ nm ay / nm col ay C/elll O\;n[l]l::}le
PbTiO; 041532 038991 1.0652 63.141
PbTiO; 04142 03914 1.0651 63.453
Fresh Cu/PbTiO; 04174 03917  1.0656 64.041
Used Cu/PbTiO; 04189 0.3919  1.068 9 64.337

" JCPDS reference data.
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Fig.4 XRD patterns of (a) PbTiOy; (b) fresh Cu/PbTiOs;
(¢) Cu/PbTiO; used for NO decomposition for 2 h
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