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Fig.1 Effect of toluene content on the products yields
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Fig.5 Effect of catalyst reuse times on EL yields
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Abstract. Ethyl levulinate (EL) was prepared by Al, (SO, ), as solid acid catalyst from cellulose in ethanol.
The effects of different parameters such as the content of organic solvent, reaction temperature, catalyst dosage
and reaction time on EL yield were studied. And the catalysis and the effect of catalyst reuse times on EL yield
were further investigated. The optimal reaction conditions for alcoholysis reaction were as follows: ethanol/tol-
uene volume ratio 9:1, reaction temperature 180 °C , catalyst dosage 0. 8g, reaction time 3h. The yield of EL
is up to 51.6% under this condition. And under the same condition, the yields of EL from fructose, glucose,
sucrose, and inulin were 54.3% , 47.3% , 51.4% and 49. 6% , respectively. All the results showed that
Al, (SO, ), not only had good universal applicability, but still remained high catalytic activity after being used
for five times.

Key words: cellulose; ethyl levulinate; Al,(SO,),; alcoholysis

age design for high speed traction power systems []J].

(E#E% 14 1)

[9] DAINY, LAO K W, WONG M C, et al. Hybrid IEEE Trans. on power electron, 2013, 28, (4):
power quality conditioner for co-phase power supply 2024 -2036.
system in electrified railway[ J]. IET power electron, [11] BREE, ZEHEE, ol mi . BT A YNvd 248728 1 2% B
2012, 5 (7): 1084 — 1094. BUUCHe 5 (EM 5T ()], AR JE 4%, 2010, 47(6) :
[10] LAOK W, DAINY, LIU W G, et al. Hybrid power 23 -26.

quality compensator with minimum DC operation volt-

Electrical Characteristics of Single-phase and Three-phase
Combined Transformer Used in Electrified Railway

XIA Yankun
(School of Electrical and Information Engineering, Xihua University, Chengdu 610039, China)

Abstract. In this paper, one single and three phase combined transformer power supply system applied to e-
lectrified railway was studied. The structure and principle of single and three phase combined power supply
system and the negative sequence were analyzed. Matlab/Simulink is used to simulate the traction transformer
and the compensation scheme. The simulation shows the correctness of the analysis of single and three phase
combined power supply system. It also shows the compensation scheme for single and three phase combined
co-phase supply system is effective.

Key words: combined transformer; electrified railway; capacity utilization ratio; negative sequence; compensation.



