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XF TS-1-s fEALFIHEAT T 3RAE . 45 RFRW], MHE THEGRRT TS-1 k7] (MO #4645 39.20%, EMO 45 :

H 82.56% ), TS-1-s Ak EIL R AMEILIERE (MO /b3y 53.58%, EMO ZEHEH 85.48% ).
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Synthesis of small size TS-1 and its catalytic epoxidation of methyl oleate

HE Peihang, ZHANG Yinggi, GAO Xiu, YAN Xianzai, LUO Beining, WU Guogiang”
(School of Food Science and Engineering, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China)

Abstract: In order to efficiently catalyze the epoxidation of large size methyl oleate (MO) to green
plasticizer epoxidized methyl oleate (EMO), small size nano-catalysts titanium silicalite-1 (TS-1-s) and
silicalite-1 (S-1-s) were successfully prepared via steam-assisted crystallization of TS-1 and S-1 zeolites,
which were synthesized by hydrothermal method. The effects of sol drying temperature, solid to liquid mass
ratio, steam-assisted crystallization temperature as well as time on the microstructure and performance of
catalyst TS-1-s were thoroughly investigated. Furthermore, the catalysts were characterized by XRD, N,
adsorption-desorption, UV-Vis, SEM and TEM. The results indicated that TS-1-s, with MO conversion rate
53.58% and EMO selectivity 85.48%, exhibited better catalytic performance in comparison to traditional
large size TS-1, which had a MO conversion rate of 39.20% and EMO selectivity of 82.56%.

Key words: steam-assisted crystallization; small size TS-1; methyl oleate; epoxidation; epoxidized methyl
oleate; catalysis technology
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Fig 1 Schematic diagram of TS-1 and TS-1-s preparation
process
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Fig. 2 XRD patterns of the samples

ME 2 ATLUE 1, AR TE 20=7.9°, 8.8°,
23.1°, 23.9°F1 24.4°4b H BEBH 8 A7 S0, ok 2 LAY
() MFT $ $ N5 M (R AE G 20 [l A B /N
RSFYK TS-1-s Fil S-1-s 51548 TS-1 Al S-1 HA
LA T B R 2 AL N S AL S5 4

Kl 3 A AR Y N MR- R i e o 2R3k
B, ORIRIVRE S B AR LA FLIE R R [l 3A, R
T 1 RO B - B 2 A0, A RE AL G 2 41
P M5 BRI 2A 4 26 1 s . S50 TS-1 FE 5
AL, TS-1-s B LLRTAR AR AR50 2 506
185 m*/g, FFLRFURIRFLIARFICHA B A8 Mk . TR
FEHL, S-1-s 5 S-1 AHEL, HH R AUE = 586 m*/g.

800 - TS-1 ,»
% T 181
: 600w
< S-1
ﬂg 400
=

200} S-1-s

02 0.4 0.6 0.8 1.0
AEXTHE 1 (p/po)

Bl 3 A N - R o 2k

Fig. 3 Nitrogen adsorption-desorption curves of the samples
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Table 1 Textual properties of the samples
v LCERERY ANREEY PLARY BELERY o .
/

I e
TS-1 490 161 0.20 0.13 2.64
TS-1-s 506 185 0.14 0.13 2.95
S-1 514 191 0.42 0.13 4.31
S-1-s 586 173 0.65 0.16 5.44
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Fig. 4 Pore size distribution of the samples
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Fig. 5 UV-Vis spectra of the samples
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Fig. 6 SEM images of the samples
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Fig. 7 TEM images of the samples
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Fig. 8 Effect of different catalysts on the epoxidation of MO
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Fig. 9 Effect of synthesis conditions on TS-1-s catalyzed epoxidation of MO
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