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Fig. 1 The process diagram and schematic diagram of L—malic acid preparation by bipolar membrane electrodialysis
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Fig. 2 Effect of the current density of BMED performances: (a) voltage, (b) conversion ratio of L-malic acid,

(c)the concentration of L—malic acid, (d) current efficiency and energy consumption
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Fig. 3 Effect of the initial feed concentration of BMED performances: (a) voltage, (b) conversion ratio of L-malic acid,

(o) the concentration of L-malic acid, (d) current efficiency and energy consumption
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Fig. 4 Effect of the flow of BMED performances: (a) voltage, (b) conversion ratio of L—malic acid,

(o) the concentration of L—malic acid, (d) current efficiency and energy consumption
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by bipolar membrane electrodialysis

CHEN Qingbai' /WANG Haoxue*, WANG Jianyou®,
XU Yong®, HAN Ting?*
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Environmental Science and Engineering, Tiangong University, Tianjin 300387, China;
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Abstract; The traditional process production of L — malic acid often uses calcium salt method, which

requires adding a large amount of inorganic acid to the fermentation broth. The acidification process

produces a large amount of waste salt, resulting in additional environmental disposal costs. This article
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proposes a new process for the preparation of L —malic acid using a two-compartment bipolar membrane
electrodialysis (BMED). The conversion rate, current efficiency, and energy consumption are used as
evaluation indicators. The influence of process parameters such as current density, initial salt
concentration, and membrane surface flow rate on acid production performance was studied, and the
operating conditions were optimized and economic analysis was conducted. The results showed that for
simulating the fermentation broth of L —malic acid disodium, with a current density of 40 mA/cm?, an
initial L—malic acid concentration of 0. 2 mol/L, and a membrane flow rate of 1. 44 ecm/s, the conversion
rate of L—malic acid could reach 94. 99%, and the energy consumption was 6. 77 kWh/kg L —malic acid.
Economic analysis showed that the production cost was 11. 34 ¥ /kg L —malic acid. Research can provide
useful references for the development of clean preparation processes for L—malic acid and the promotion of
the application of BMED in organic acid production.

Key words: L-malic acid; bipolar membrane electrodialysis; cleaner production
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Lifetime test and research of perfluorinated proton exchange
membrane in fuel cell

ZHANG Ru, ZHOU Bin, CHEN Yi
(Shanghai SinoFuel Co. , Ltd. , Shanghai 201400, China)

Abstract: The lifetime is one of the major bottlenecks which limiting the fuel cells’ commercialization and
promotion, and the lifetime of the key material proton exchange membrane is the main technical challenge.
To investigate the performance and lifetime of domestic proton exchange membrane in fuel cell, the
membrane electrode assembles (MEA) prepared from two types of PEMs were assembled into a stack of 20
single cells using an interpenetration assembly method, and a lifetime test of 6 000 hours was conducted
under simulated vehicle operating conditions. Analyzing the change in the voltage, the cell voltage
distribution and polarization curve of the fuel cell with time under different operating conditions, and
measuring the performance such as the sensitivity, impedance, electrochemical active surface area (ECSA)
and hydrogen crossover current density. Then characterizing the PEM using infrared temperature
measurement and scanning electron microscopy (SEM) before and after the life test to further clarify the
mechanism of the performance degradation of the fuel cell stack. The results indicate that after 6 000 hours
of life cycle test, the polarization performance degradation rate of domestic proton exchange membrane at
the rated current density point does not exceed 4%, which meets the technical requirements for
commercialization of fuel cells,

Key words: proton exchange membrane; fuel cell; stack; lifetime



