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Mesoscopic Simulation of Tween80/n-Alkanol Microemulsion System
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Abstract: The Tween80/n-alkanol (C2~C8)/ethy| butyrateAvater four-component microemukion system was simulated using the
dissipative particle dynamics (DPD) method. Effect of n-alkanol concentration and n-alkanol alky| chain lengh on the phase behavior and
microstructure during the formation of microemulkion was also studied. The simulation results indicated that the concentration and alky| chain
length of n-alkanol greatly affected morphological changes in the self-assembly of the system. When the n-alkanol concentration was low,
particle size of the microemulsion increased with an increase in alcohol concentration. After the n-alkanol concentration was increased to a
certain extent, a further increase in concentration led to a change in the structure of microemulsion from spherical shape to pipe-like and net-like
shapes. A comparison of the n-alkanol concentrations when momhological changes occurred in microemulsion systems with different alkyl
chain lengths revealed that an increase in alky| chain lengh of n-alkanol promoted morphological changes in the microemulsion system a low
n-alkanol concentrations and the interfacial tension of the system stabilized rapidly. In addition, the results showed that increasing chain length
of alcohol increased the water/oil (W/O) and bicontinuous microemulsion region of Tween80/n-alkanol (C2~C8)/ethy | buty rateAvater system.
This result provides guidance for the control of type, morphology, and size of the microemulsion system, to thus achieve selective extraction of
proteins.
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Table 1 Interaction parameters a;; usedin DPD simulation

A B C D E F G H | w o
A 25.00
B 3178 25.00
C 2816 37.07 25.00
D 2916 3862 26.63 25.00
E 3061 2505 3635 37.89 25.00
F 2572 2687 29.67 30.67 - 25.00
G 2534 2774 29.00 29.96 - - 25.00
H 25.08 30.72 2673 27.39 - - - 25.00
I 2500 3033 2751 25.20 - - - - 25.00
W 13744 57.08 139.99 14391 6359 86.12 9534 11439 120.68  25.00
O 2514 3162 26.63 2730 3074 26.14 2572 25.01  25.20 12247 25.00

ethanol; blue: ethy |.
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Note: yellow: hydrophilic group; green: lipophilic group; red:
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Note: yellow: hydrophilic group; green: lipophilic group; red:
1-hexanol; blue: ethyl.
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Note: ABCD: coarse-grained beads of Tween80.
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