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Acetone Gas Phase Condensation on Mg-Al Composite Oxides Catalysts
Prepared via Mg-Al Hydrotalcites Precursor
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(College of Chemistry & Chemical Engineering, University of Petroleum(East China), Qingdao, Shandong 266555)

Abstract: The Mg-Al-layered double oxides(Mg-Al-LLDO) were prepared at 500 °C for 4 h through calcining the Mg-
Al-layered double hydroxides(Mg-Al-LDH) from co-precipitation-constant-temperature-crystal method. The samples
were characterized by IR, XRD, CO,-TPD, SEM and nitrogen-adsorption/desorption measurements. The acetone
vapor-phase condensation reaction on Mg-Al-LDO catalysts were carried on fixed-bed micro-reactor at 250 °C and
liquid hourly space velocity(LHSV) of 1 h™. The results show that the density of weak and strong basic sites on Mg-
AI-LDO are dependent on crystallization time of Mg-Al-LDH. The acetone condensation is catalyzed by basic sites
and the obtained products are isophorone (IP), mesityl oxide (MO), isomesityl oxide and mesitylene. The catalysis
reaction of acetone vapor-phase condensation for IP requires the synergistic effect of weak basic sites(S,) and strong
basic sites (S,), and furthermore, the S, must match with S, in this catalysis reaction. The optimum Mg-Al-LDO
catalyst is LDO-12(crystallization time=12 h) and its S, /S, raito is 1.3, the selectivity of IP is 65.3%, single-pass-
yield of(IP+MO) is 14.8%.
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a: LDH-8; b: LDH-12; ¢: LDH-24; d: LDH-36.
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Fig.1 IR spectra of Mg-Al-LDH
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Table 1 Results of CO,-TPD

Adsorption quantity*

Samples B, 5 B,/B Total adsorption quantity
LDO-8 9298 3866 2.4 13165
LDO-12 6364 5089 1.3 11453
LDO-24 5351 3418 1.6 8768
LDO-36 3385 8311 0.4 11696

Note: B,: Weak basic sites; B,: Strong basic sites; a: Integrated area of CO, desorption.
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Table 2 BET specific surface area and pore structure of Mg-Al-LDOs

Samples Spir / (m*+g™) d / nm V,/ (mL-g™
LDO-8 215 10.0 0.55
LDO-12 232 15.8 0.86
LDO-24 195 21.6 0.59
LDO-36 196 20.3 1.03

Note: Sper: Specific Surface area; d: Average pore diameter; V,: Pore volume
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3 0 LDO i Ak 78 R SAH 46 6 B 1 PF- i 45
R, IWNESPALIA | LDO-8,LD0O-12,1L.D0-24 F
LDO-36 X PR iy AR Ak %500 11.9 177 .11.5
H19.9% , A /K B e 6V 53 0 4 60.8 .65.3 .57.3 Fil
50.8% , SN XN MR Gk BEE b 24.1.18.3.28.3 FI

33.2% . LDO-12 XJ PN il i) e AL 3 e KoK 17.7% , N
AR RN S(S=SeS,) B nT LA 1 Ir A ik il i
ST BRI 22 AR K I TE 84% AT, LDO-12 1Y
A SOBCR R N 14.8% ,LDO-36 B A SOCF B
54 8.3%, A2, N CO-TPD Wy w45 H (3= 1)AT L
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Table 3 Activity and selectivity for the acetone condensation at 250 °C on Mg-Al-LDO
Catalysts X/ % Si ! % S/ %o Si /S, S/ % Y /1%
LDO-8 11.9 60.8 24.1 2.5 84.9 10.1
LDO-12 17.7 65.3 18.3 3.6 83.6 14.8
LDO-24 11.5 57.3 28.3 2.0 85.6 9.8
LDO-36 9.9 50.8 332 1.5 84.0 8.3

Noted: X: Conversion of Acetone; S;: Selectivity of Isophorone; S,,: Selectivity of Mesityl oxide; S=S+S..;

Y: Yield of Isophorone and Mesityl oxide
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