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Preparation, Characterization and Application of Cyclopentadiene-Containing
Mesoporous Ethanesilica
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Abstract: By adjusting the prehydrolysis time of (2-(cyclopenta-1,3-dienyl)ethyl)tricthoxysilane (TEECp), cyclopentadiene-containing
mesoporous ethanesilica (Cp-PMO) was synthesized through the co-condensation of 1,2-bis(triethoxysilyl)ethane (BTEE) and TEECp using
triblock PEO-PPO-PEO copolymer P123 as the structure-directing agent. The prepared material samples were characterized by X-ray dif-
fraction, N adsorption-desorption, transmission electron microscopy, Fourier transform infrared spectroscopy, and thermogravimetric analy-
sis. The results showed that cyclopentadiene was successfully incorporated into the material, which had highly ordered hexagonal
mesostructure. With increasing cyclopentadiene loading, the mesostructure order, pore size, BET surface area, and pore volume of Cp-PMO
decreased, while the pore wall widths increased. The Cp-PMO with 30% cyclopentadiene loading showed high activity in the transesterifica-
tion of ethyl acetate and r-butanol to n-butyl acetate and its yield was 10.6%.
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Fig. 1. XRD patterns of Cp-PMO-x samples. x = n(TEECp)/

(TEECp+BTEE). Cp-PMO—Cyclopentadiene-containing mesopor-
ous ethanesilica; TEECp—(2-(cyclopenta-1,3-dienyl)ethyl) triethox-
ysilane; BTEE—1,2-bis(triethoxysilyl)ethane.
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Fig. 2. N, adsorption-desorption isotherms of Cp-PMO-x samples.
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Fig. 3. Pore size distribution of Cp-PMO-x samples.
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Table 1 Structure parameters of Cp-PMO-x samples

Sample dypo/nm a,/nm Pore size (nm) Pore volume (cm®/g) Wall thickness® (nm) Aggr/(m?/g)
Cp-PMO-0 9.59 11.07 7.8 1.370 327 878
Cp-PMO-5% 9:59 11.07 7.2 1.296 3.87 858
Cp-PMO-10% 9.81 11.33 6.7 1.298 4.63 817
Cp-PMO-15% 9.81 11.33 6.4 1.310 493 811
Cp-PMO-20% 10.77 12.44 5.8 1.291 6.64 807
Cp-PMO-25% 11.04 12.75 5.8 1.189 6.75 738
Cp-PMO-30% 11.62 13.42 5.6 1.107 7.72 707

*Wall thickness = a, — pore size, a, = 2d;0o/3"%.
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Fig. 5. FT-IR spectra of Cp-PMO-x samples. (1) Cp-PMO-0; (2)
Cp-PMO-5%; (3) Cp-PMO-10%; (4) Cp-PMO-15%; (5) Cp-PMO-
20%; (6) Cp-PMO-25%; (7) Cp-PMO-30%.

2.1.5 TGHR

6 4 /N [F Cp-PMO-x £ [1) TG #h k. v LLE
Hi, 78 120 °C AT BT B 2k B3R 3500 2%~3%.
XS A AL FLE Py R 2 T A 3L B K ) G PR L. R
Cp-PMO-0 7E 250~700 °C W K & 2 T M #

4 T[E Cp-PMO-x# &8 TEM B R
Fig. 4. TEM images of Cp-PMO-10% (a, b) and Cp-PMO-20% (c, d) samples.
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Fig. 6. TG curves of different Cp-PMO-x samples. (1) Cp-PMO-0;
(2) Cp-PMO-10%; (3) Cp-PMO-20%; (4) Cp-PMO-30%.
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Table 2 The results of the transesterification of ethyl acetate and
n-butanol over Cp-PMO-x catalyst samples

Sample X(MeCO,Et)/% HMeCO,Bu)/%
— 2.44 0.36
Cp-PMO-0% 1.53 0.17
Cp-PMO-10% 7.08 391
Cp-PMO-20% 14.57 7.99
Cp-PMO-30% 19.30 10.58

Reaction conditions: MeCO;Et 25 mmol, 7-BuOH 2.5 mmol, catalyst
0.5g,80°C,9h.
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