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Abstract: The proton transfer membrane electrochemical hydrogenaion reaction system was designed for soybean oil to hydrogenate
under moderateprocessingtemperature, atmospheric pressure and low current density. The formate ion was regenerated at the cathode and acted
as a mediator during the hydrogenation process. The effect of various processingparameters such as temperature, agitation speed, the amount of
EDDAB and the oil-water ratio on the fatty acid profile, iodine value, trans fatty acid content, the specific trans isomerization index and
hydrogenation selectivity were investigated. The optimum technological parameters of hydrogenation were as follows: the reaction temperature
60 °C, speed of agitation 850 r/min, the-content of EDDAB 3 g in 100 g soybean oil and the oil-water ratio 0.3 g/g. Under the optimal technical
conditions, the hydrogenated soybean oil was obtained, which contained 13.3% TFAs, IV of 82.73 g 12/100 g oil, AV of 0.15 mg KOH/g oil and
PV of 0.070 g/2100 g oil. Compared to the traditional hy drogenation process, the application of the digphragm electrochemical hydrogenation
technique resulted in up to 71% reduction in trans fattyacid when the same level of hy drogenation was accomplished.
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Table 5 Fatty acid profiles and characters analysis of primary

soybean oil and the hydrogenated product

7% P B 48 A%, X 2 it 2 AfK D
C16:0/%” 10.87+0.09 10.9040.05
Cis:0/% 4.3520.03 10.0540.02
Ci:1/% 19.68:40.06 55.2140.10
Cis:2/% 54.1540.11 20.1140.03
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TFAS/% 1.11+40.02 13.3040.07
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