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Fig.1 The gas chromatogram of reaction liquid
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Tab.1 Retention time and material table

i B8 B [3] / min S/ B2 WT ] /min - Wy
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3.255 S 11.076 R R
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Tab.2 The impact on yield by catalysts

5 fiE AL e/ % MR %
1 Fe-Sn-1:1-450-5 85.6 83.7
2 Fe-Sn-1:1-600-5 93.5 91.0
3 Fe-Sn-1: 1-850-5 94.9 93.9
4 Fe-Sn-1:1-900-5 94.5 86.7
5 Fe-Sn-1:2-450-5 83.2 68.9
6 Fe-Sn-1:2-600-5 89.4 69.3
7 Fe-Sn-1:2-850-5 95.3 90.3
8 Fe-Sn-1:2-900-5 90.2 87.9
9 Fe-Sn-2: 1-450-5 64.5 54.2
10 Fe-Sn-2: 1-600-5 76.7 69.7
11 Fe-Sn-2: 1-850-5 91.3 84.4
12 Fe-Sn-2: 1-900-5 87.2 76.5
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Tab.3 The impact on yield by aldehydes

75 i3 AR % W/ %
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Fig.2 The impact on yield by catalyst dosages
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Fig.3 The impact on yield by molar ratio of

benzaldehyde to cyclohexanone
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Fig.4 The impact on yield by reaction

Temperature and reaction time
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Fig.5 The impact on yield by oxygen flow rate
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Fig.6 XRD patterns of the catalyst
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Fig.7 SEM images of catalyst

2.9 EUENER

HEAL B2t A &) 8 Jff 7s. Fe-Sn-0 & 45 %
e ek e B R TR d BE R
A d Bl R L R, Fe-Sn-0 &
AR LR b G 5 R R RO B B2
L A d B 23 X, I ] I AR 3k

I B AR PR 1S A R R A B
1 B R 19 0 ik 4 5T A, i R TR AR B R ik O
R HE T, T 5 A AR B R ST K A T N ELHE TR
B LB H AR

OI/Sn~O
Fe <
Fe { O
9/ \O’O
Sn
Ji
o —~ PhCOOOH
v
= 0
Sh 9
H. OH

O /
O
+ PhCOOOH

B8 TIRERY R LI

Fig.8 The possible catalytic mechanism
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Synthesis of e-caprolactone with Fe-Sn Mixed Oxides as Catalysts

ZHANG Yadong,MA Yongli,MA Jinling,ZHAO Yanyan,JIA Jinfeng

(School of Chemical Engineering and Energy,Zhengzhou University , Zhengzhou 450001, China)

Abstract; The g-caprolactone was synthesized by cyclohexanone in the oxygen-benzaldehyde system, Fe-Sn-O

mixed oxide prepared by coprecipitation being as catalyst. The proper conditions were obtained by single factor

experiments. Based on 5 mmol cyclohexanone at ambient temperature and pressure, the proper conditions were

as follows: the molar ratio of benzaldehyde to cyclohexanone being 3: 1, the oxygen flow ratio being 20 mL/

min, the amount of 1,2-dichloroethane being 20 mL, reaction temperature being 55°C, reaction time being

4 h. The yield of 98.8 % and selectivity of 99.0 % of g-caprolactone were obtained. The structure of the cat-

alyst was characterized by the measures of SEM and XRD. And the catalyst can be reused for five times with-

out significant loss in activity and selectivity.

Key words: Fe-Sn-O mixed oxide ; cyclohexanone ;benzaldehyde ; e-caprolactone



