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Abstract : Succinic acid is an important precursor in industries producing biopolymers, pharmaceutical and food additives and
green solvents. However, due to the high price of petroleum and the global CO, emission, the biological production of succinic acid
from renewable biomass is a novel process due to the fixation of CO» into succinate during fermentation. In this study, aqueous
two phase systems based on imidazolium ionic liquids/K;HPO, were used as an effective separation and concentration process for
succinic acid. Experimental results show that aqueous two phase systems can be formed by adding appropriate amount of
imidazolium ionic liquids to aqueous KoHPOy solutions in the presence of succinic acid. It can be found that the ability of
imidazolium ionic liquids for phase separation followed the order [HMIm][Br] =[OMIm][Br]>[BMIm][Br]>[EMIm][Br]. The
maximum value of extraction efficiency for succinic acid was about 90% and the amount of coextracted water into top phase is
proportional to the chain length of cation in imidazolium ionic liquids. It was concluded that the aqueous two phase systems
composed of imidazolium ionic liquids/K,HPO, was effective for the selective extraction and concentration of succinic acid.
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Table 1. Experimental viscosity as a function of temperature and
cation chain length for the IL-rich phase

Temp 288 K 298 K 308K
ILs (cP) (cP) (cP)
[EMIm][Br] 1.80 1.75 1.67
[BMIm][Br] 2.02 1.88 1.73
[HMIm][Br] 2.28 1.74 1.71
[OMIm][Br] 2.96 233 1.90
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Table 2. Experimental density as a function of temperature and
cation chain length for the IL-rich phase

Temp 288 K 298 K 308 K

ILs (g/cm3) (g/cm3) (g/cm3)
[EMIm][Br] 1.075 1.071 1.067
[BMIm][Br] 1.070 1.066 1.061
[HMIm][Br] 1.053 1.049 1.043
[OMIm][Br] 1.039 1.035 1.030
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Figure 1. Binodal curves of imidazolium cation based ionic liquids/
K,>HPO4 aqueous two phase systems in the presence of
succinic acid.
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Figure 2. Distribution coefficients for succinic acid in imidazolium
cation based ionic liquids/K,HPO4 as a function of
succinic acid concentration.

Table 3. Extraction efficiencies for succinic acid in imidazolium
cation based ionic liquids/K,HPOj as a function of succinic
acid concentration

Initial concentration of succinic acid (g/L)

20 30 40 50 60
[EMIm][Br] | 892 | 887 | 885 - -
[BMIm][Br] | 78.1 | 789 | 68.6 | 85.1 -
[HMIm][Br] | 527 | 384 | 403 | 497 | 53.6
[OMIm][Br] | 655 | 514 | 480 | 585 | 67.6
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Figure 3. Effect of alkyl chain length in imidazolium cation based
ionic liquids on volume ratios of top and bottom phases
after extraction of succinic acid as a function of succinic
acid concentration.
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