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Fig.1 XRD patterns of catalysts using different

concentration of La,0s

Fig.2 FT-IR spectrum of catalysts using different

concentration of La,0s
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®1 EXIHERRAER

Tab.1 Levels and factors of orthogonal experiments
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Tab.2 Results and range analysis of orthogonal experiments

e A B C P fb /%
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Fig. 3 The reuse performance of the catalyst
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Synthesis of Tributyl Citrate Catalyzed by Rare Earth Solid Superacid
Szng_/ZI'Oz_Lazo3

Liu Jianping, Wu Lili, Zhang Junjun, Xu Peifei

(Department of Chemistry and Chemical Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: Tributyl citrate(TBC) was synthesized by reaction of citric acid with n—butanol using rare earth solid su-
peracid S,05"/Zr0,-La,0; as the catalyst. Effects of La content on the catalyst structures were determined by using
XRD and FT-IR. Effects of catalyst dosage, molar ratio of n—butanol to citric acid, reaction time on the esterifica-
tion rates were explored by orthogonal experiment. Results show that the catalyst can present the best behavior un-
der concentration of the La content of 0.07 mol+L™". The optimum synthesis condition of TBC adds 4 times of n—bu-
tanol to citric acid, under the condition of temperature 175 °C for 180 min using 2.0 wt% catalyst, with the yield of
ester reaching 98.27%. The catalyst can be reused for 5 times without significant decline in its behavior. The struc-
ture of the product was qualitatively analyzed by refractive index, FT-IR, 'H-NMR, and "C-NMR.

Key words: tributyl citrate; rare earth solid superacid; S,0s" /Zr0,—La,0;; esterification rate
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Maglev Train Position Detection Based on Information Fusion of
Particle Filter Algorithm

Xiong Chunhong, Li Xiaolong, Han Jingru

(Institute of Railway and Urban Rail Transit, Tongji University, Shanghai 201804, China)

Abstract: In order to improve the operation safety and efficiency of the maglev train, multi-sensor information fu-
sion technology is adopted in low—speed maglev trains speed positioning. The relative positioning is realized by
the radar and cross induction coil, and the absolute positioning is conducted by the balise. Particle filter algorithm
is used to analyze the low—speed maglev train speed positioning accuracy and reliability, and MATLAB simulation
is then adopted to verify the results. It maintains that the fusion structure and fusion algorithm effectively improve
the positioning accuracy of the train by exploring the error effect caused by random noise.

Key words: information fusion; speed and position detection; particle filter; balise
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