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Determination of Main Factors Affecting the Electrodialysis of Succinate by Using
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The separation and purification of succinate are necessary for the succinic acid production by a fermentation process.
Among the purification processes, desalination of succinate is inevitable. In this work, electrodialysis was selected as a
desalination method and its operating parameters affecting the degree of desalination and energy consumption were
examined. Commercialized electrodialysis apparatus was used in this work and its optimum operating parameters were de-
termined by using design of experiment (DOE) method. Voltage, concentration of succinate, and pH were selected as main
parameters. Among them, voltage seemed to be the most important one. The final conversion of succinate to succinic acid
was calculated when the operating parameters were optimized. Finally, the effect of impurities, such as corn steep oil, yeast
extract, and dextrose on the electrodialysis efficiency was also studied.
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Table 1. 2° Factorial Design for Determining the Key Factors Affecting the Degree of Desalination

RunOrder CenterPt Blocks pH Volt Conc Degree of desalination

1 1 1 45 10 50 0.792

2 1 1 7.5 10 50 0.726

3 1 1 45 20 50 0.999

4 1 1 7.5 20 50 0.992

5 1 1 45 10 150 0.620

6 1 1 7.5 10 150 0.580

7 1 1 45 20 150 0.904

8 1 1 7.5 20 150 0.846

Table 2. Energy Consumption Measured during the Experiments in Table 1
RunOrder Deg_desalination Amount_desalination (g/L) Energy (Wh) Energy-consumption (Wh/g)

1 0.792 39.6 4.45 0.112
2 0.726 36.3 4.60 0.127
3 0.999 49.9 15.05 0.301
4 0.992 49.6 14.48 0.292
5 0.620 93.0 6.00 0.065
6 0.580 87.0 5.61 0.064
7 0.904 135.6 25.25 0.186
8 0.846 126.9 26.30 0.211
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Mormal Probability Plot of the Standardized Effects Pareto Chart of the Standardized Effects
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Figure 2. Normal probability plot and Pareto chart of the standardized effects.

Main Effects Plot (data means) for degree_desalination Interaction Plot (data means) for degree_desalination
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Figure 3. Main effects plot and interaction plot for degree of desalination.
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Figure 4. Normal probability plot and Pareto chart of the standardized effects.
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Main Effects Plot (data means) for E_con Interaction Plot (data means) for E_con
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Figure S. Main effects plot and interaction plot for energy consumption.
Table 3. Desalination of Sodium Succinate Solution® with Different Ed =
Organics § = i
RunOrder corn (g/L) yeast (g/L) dextrose (g/L) Na' conc (ug/mL)’ z: é -
1 I 1 1 61.556 - i
2 10 1 1 53.583 ¥ S o
3 1 10 1 36.089 . o L] " " = = ® 3‘5 o L] s - " E = = "
4 1 1 10 68151 Corentgdainae (L) / / CoRtetof yeadl ectend BL)
5 10 10 10 28.731 a0

*Solution concentration is 50 g/L. (Na~ concentration is 8330 pg/mL), °After
desalination at 20 V for 2 h.
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Figure 6. Result from the response optimizer regarding degree of
desalination and energy consumption as responses.
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