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Abstract — Transition-metal-oxide-incorporated hydrotalcites were prepared by hydrothermal reaction of their syn-
thetic mixtures containing precursors of transition metal oxides and their properties of nitrogen dioxide adsorption was
investigated. The dispersion of transition metal oxides on the hydrotalcites and the amount and the state of nitrogen
dioxide adsorbed on them were examined by using XRD, SEM, XPS, nitrogen adsorption, a gravimetric adsorption sys-
tem, FT-IR spectroscopy and temperature programmed desorption techniques. Transition metal oxides were mainly
incorporated on their surface and the incorporation of iron and nickel oxides to the hydrotalcites increased their adsorp-
tion amounts of nitrogen dioxide. The dispersion of iron oxide on the hydrotalcites was effective in increasing the
amount of nitrogen dioxide adsorption, while too much amount of iron oxide incorporation reduced the amount of nitro-
gen dioxide adsorption due to masking of surface basic sites by agglomerated iron oxide. Although the incorporation of
iron oxide to the hydrotalcites lowered the adsorption strength of nitrogen dioxide, the incorporation of it with a proper
amount enhanced the amount of nitrogen dioxide adsorption and the stability against the hydrothermal treatment.
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Table 1. Surface areas and chemical compositions of transition-metal-oxide-incorporated hydrotalcites

Composition s
Catalyst Synthetic mixture Hydrotalcite synthesized Sper (g ™)
M“/Al Mg/Al M (wt%) M¢/Al Mg/Al Fresh Aged
HT - 3.0 - - 2.8 190 100
Co-HT 0.25 " 7.2 0.25 29 170 80
Ni-HT " " 6.0 0.25 2.8 190 70
Fe-HT(I) 0.13 " 33 0.13 29 120 90
Fe-HT(II) 0.25 " 9.3 0.26 2.8 170 55
Fe-HT(III) 0.50 " 183 0.52 2.8 140 40
Fe-HT(IV) 0.75 " 26.0 0.79 29 170 35
Fe/HT - " 9.8 - 2.8 120 -

“M denotes the transition metal incorporated on hydrotalcite.
bIron oxide was directly impregnated on hydrotalcite.
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Fig. 1. XRD patterns of transition-metal-oxide-incorporated hydrotalcites: (A) before calcination and (B) after calcination. v; mixed MgAlO, @;

Fe,0;.
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Fig. 2. SEM images of transition-metal-oxide-incorporated hydrotalcites.
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Fig. 3. Nitrogen adsorption isotherms of transition-metal-oxide-incor-
porated hydrotalcites.
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Fig. 4. XPS spectra of transition-metal-oxide-incorporated hydrotalcites: (A) Al 2p, (B) O 1s, (C) 2p peaks of Ni, Co and Fe.
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Fig. 5. XPS spectra of iron-oxide-incorporated hydrotalcites.
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Fig. 6. ESR spectra of iron-oxide-incorporated hydrotalcites.
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