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Abstract: A series of Al,03-MgO mixed oxide samples were prepared via an exotemplating pathway using degreasing cotton as template
and magnesium acetate and aluminum nitrate as MgO and Al,O3 precursors, respectively. The resulting solid acid/base bifunctional material
samples were characterized by X-ray diffraction, scanning electron microscopy, and nitrogen adsorption. It was found that these as-prepared
Al,05-MgO material samples replicated the biomorph of cotton fibre and represented high specific surface area (206 m?/g). Amorphous
structure was formed at lower Mg content, and the nanocrystals of MgO appeared when the molar ratio of Mg/Al increased to 1. In the me-
thylation of cyclopentadiene, the biomorphic solid acid/base bifunctional material exhibited the catalytic performance much better than the
catalyst prepared without using cotton template, and the best result was achieved with a Mg/Al ratio of 20.
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Table 1 Preparation conditions of the Al,0s-MgO mixed oxides
derived from cotton template

| Mass (g) Mass

Sample b
Mg(Ac),-4H,0  AI(NOs);-9H,0  Template loss” (%)

Al,O3 0 9.38 10 50.1
MgAIO-0.5 1.79 6.25 10 59.0
MgAIO-1 2.68 4.69 10 62.3
MgAIO-5 4.47 1.56 10 71.6
MgAIO-10 4.87 0.85 10 70.0
MgAIO-20 5.11 0.45 10 70.3
MgO 5.36 0 10 71.6

*The number behind MgAIO indicated the mole ratio of Mg/Al.
PCalculated by dividing the lost mass by total mass of precursors and
cotton.
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Fig. 1. XRD patterns of as-prepared samples. (1) Al,O3; (2)

MgAIO-0.5; (3) MgAIO-1; (4) MgAIO-5; (5) MgAIO-10; (6)
MgAIO-20; (7) MgO.
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Table 2 Texture parameters of as-prepared samples

Sample (S:irzyj:?::]:; Ager®/(m?g) Vo (cm®/g)
Al,O4 — 210 0.19
MgAIO-0.5 — 108 0.11
MgAIO-1 4.6 123 0.15
MgAIO-5 13 206 0.26
MgAIO-10 15 167 0.27
MgAIO-20 15 154 0.26
MgO 12 130 0.27

*Calculated from XRD patterns according to the Scherrer equation.
°Calculated on the basis of the BET theory.

‘Single point adsorption total pore volume at relative pressure of
0.975.
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Fig. 2. SEM images of the as-prepared samples and cotton template
under low (lift) and high (right) magnification.
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Fig. 3.

N, adsorption-desorption isotherms (a,b) and pore size distribution (c,d) of the as-prepared samples.
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Fig. 4. The catalytic performance of different samples for methyla-
tion of CPD with methanol. (a) CPD conversion; (b) MCPD selectiv-
ity. (1) AlLOs; (2) MgAIO-0.5; (3) MgAIO-1; (4) MgAIO-5; (5)
MgAIO-10; (6) MgAIO-20; (7) MgO; (8) MgO-R. Reaction condi-
tions: MeOH/CPD = 3.6, catalyst 50 mg, space velocity = 3.8 h'%, p =
101 kPa, T = 773 K. CPD—cyclopentadiene; MCPD—methyl-CPD;
MgO-R—obtained by calcinating the Mg(Ac),-4H,0 at 773 K.
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