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Effects of Preparation Parameters on Structures and Properties of Mesoporous
La-Co-Zr-O Catalysts with High Specific Surface Area
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(Department of Catalysis Science and Technology, School of Chemical Engineering and Technology,
Tianjin University, Tianjin 300072)

Abstract: A series of mesoporous La-Co-Zr-O mixed oxide catalysts with various (nj,+nc,)/(ni.+nc,+nz) ratios and
different calcination temperatures were prepared by decomposition of dual-organic templates of cetyltrimethyl-
ammonium bromide (CTAB) and p-octyl polyethylene glycol phenyl ether (OP). The catalysts were characterized
by XRD, XPS, N, adsorption/desorption and H, TPR. The effects of component ratios and calcination temperatures
on the catalytic properties were investigated using CO and C;Hg oxidation as model reactions. The results of N,
adsorption/desorption and pore size distribution measurements show that the samples possess very large specific
surface area (108~266 m*-g™) and narrow pore size distribution (3.4~3.9 nm). The catalyst containing higher
content of Zr shows larger specific surface area. The results of XRD indicate that the active component cobalt
species in samples mainly exist as C030,. The results of H-TPR and XPS indicate that the amount and mobility
of the reducible lattice oxygen in samples and the concentration of surface cobalt atoms are closely relevant to the
activities of the catalysts. There are more reducible lattice oxygen species for the sample with atomic ratio of 0.5
at low temperature than in other samples, and there are more surface cobalt atoms for the sample with atomic
ratio of 0.7, thus making the two samples exhibited excellent catalytic oxidation activity. After calcination at
650 °C, the sample still keeps high specific surface areas (108 m*+¢™") and very narrow pore diameter distribution
(the most probable pore size ~3.83 nm) with a slightly decreased activity, indicating a very good ability of
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sintering resistance and high thermal stability of mesoporous structures for this series of catalysts.

Key words: La-Co-Zr-O catalysts; CO oxidation; C;Hg oxidation; cetyltrimethyl-ammonium bromide(CTAB);

p-octyl polyethylene glycol phenyl ether (OP)
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Table 1 Surface area and pore texture data for
LCZ(x)-y catalysts
Seer / Pore diameter /  Pore volume /
Sample
(m?-g™) nm (em®- g™
LCZ(0.7)-500 153 3.85 0.19
LCZ(0.5)-500 118 3.70 0.17
LCZ(0.3)-500 255 3.83 0.22
LCZ(0.5)-350 266 3.40 0.24
1.CZ(0.5)-650 108 3.83 0.16
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Fig.2 BJH pore size distribution of the samples
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Binding Energy / eV

Surface atomic percentage / %

Sample
Ols La3ds» Co2pn 7x3dsy 0 La Co Zr
LCZ(0.3)-500 530.2 834.5 781.2 182.0 76.4 2.4 3.7 17.5
LCZ(0.7)-500 530.9 834.9 780.9 181.9 81.6 49 5.4 8.1
LCZ(0.5)-500 530.2 834.5 779.8 181.9 81.9 3.0 34 11.7
LCZ(0.5)-350 530.4 834.9 780.6 181.9 82.9 2.9 32 11.0
LCZ(0.5)-650 530.2 834.5 780.5 181.7 77.2 4.7 4.0 14.1
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