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Catalytic Oxidation of Isoamyl Alcohol to Isoamyl Isovalerate Directly on Fe,0;—ZnO/SiO,

ZHANG Yi ZHAO Bin-Xia® ZHANG Xiao-Li GAO Hu-Fei ZHANG Yao-Zhong
(School of Chemical Engineering, Northwest University, Xi'an 710069, China)

Abstract: A series of Fe,05-Zn0/Si0, catalysts with different Fe,0; and ZnO loading was prepared by impregnation
method. The catalyst samples were characterized by XRD, BET, and SEM techniques. It is reported that the catalytic
performance of Fe,0:-Zn0/Si0, catalysts for the direct synthesis of isoamyl isovalerate from isoamyl alcohol with
dioxygen. The reaction mechanism of synthesis was also explored. The result indicates that the dispersion of Fe,O; on
the SiO, was enhanced and the particle size of Fe,0; was reduced after the ZnO had been introduced into the catalyst.
The Fe,0;-Zn0/Si0, catalysts had big Specific surface area, Mesopore volume and Mean pore diameter, which had
the better catalytic performance than the Fe,04/Si0,. Thereinto, The 6% Fe,0:-4% ZnO/Si0, catalyst exhibited the
best catalytic performance, the selectivity and yield of isoamyl isovalerate up to 54.5%, 31.4% respectively were
achieved due to the cooperation between Fe,0; and ZnO. The reaction condition was listed as follows at atmospheric
pressure: catalyst dosage was 0.9 g, reaction temperature was 120 °C, and reaction time was 9 h. As to the reaction
mechanism, the isoamyl alcohol can transform into isoamyl isovalerate efficiently only if the catalyst cooperates with

the dioxygen.
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Table 1 Pore parameters of Fe,0;-ZnO/SiO, catalyst series

Catalyst A/ (m*g™) V/(em® g™ d / nm
Si0, 412.6 0.75 7.29
2%7Zn0/Si0, 460.5 0.70 6.12
49%7n0/Si0, 4223 0.73 6.75
4%Fe,04/S10, 403.8 0.69 6.32
6%Fe,04/Si0, 372.1 0.64 591
4%Fe,05-2%7Zn0/Si0, 395.4 0.68 6.61
49%¥e,05-4%7Zn0/Si0, 391.2 0.70 6.68
6%Y¥ €,05-4%7Zn0/S10, 365.2 0.67 6.31

A: Specific surface area, V: Mesopore volume, d: Mean pore diameter
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Table 2 Catalytic performance of Fe,0;-ZnO/SiO, catalyst series

Catalysts X1 % Y /% S/ %
2%Z£n0/Si0, 10.5 24 22.9
4%7Zn0/Si0, 354 18.2 514
49%Fe,0+/S10, 36.1 59 16.3
6%Fe,05/Si0, 323 3.6 11.1

49%¥e;,05-2%7n0/Si10, 45.8 21.7 474
49%Fe,05-4%7n0/S10, 49.2 23.8 484
6%¥e,05-4%7n0/Si0, 57.6 31.4 54.5

Reaction conditions: M/ Mt dni=0.035, ¢+(02)=25 mL-min™, T=120 °C, t=9 h;

X: Conversion of Isoamyl alcohol, Y: Yield of Isoamyl isovalerate, S: Selectivity of Isoamyl isovalerate
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Table 3 Contrast experiments

Contrast experiments X/ % Y1/ % Y, % Y/l % Y/ % S/ %
a 15.3 2.1 1.8 5.8 1.6 10.5
b 9.7 22 24 0.2 1.9 19.6
¢ 57.6 10.1 133 2.7 31.4 54.5

Reaction conditions: M/ Micant den=0.035, ¢y(0,)=25 mL-min™, =120 C, =9 h;
Y:: Yield of Isovaleric aldehyde, Y,: Yield of Isovaleric acid, Ys: Yield of Isoamyl ether

5 Ry 2 TR BE X 6% Fe05-4%7Zn0/Si0, 1k
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PEX R B, IREAMRT 115 CRF, & I /YTt
L, IR CR BT R M2 A R R
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