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Fig.1 Morphologies of P123 aqueous solution with increasing concentration
Volume fraction of P123: (A) 2% ; (B) 10% ; (C) 20% ; (D) 30% ; (E): 40% . For simplicity, the water beads are omitted. Block O,

red and block P, green. It should be noted that the simulation box is duplicated in x, y, and z directions to show the networks structures of gels

in (D) and (E).
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Fig.2 Structure factors of PEO block at different Fig.3 Structure factors of PPO block at different
volume fractions volume fractions
(A) 10% , 20% ; (B) 30% , 40%. (A) 10% , 20% ; (B) 30% , 40% .
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Fig.4 Process of gels formed from 40 % P123 water solution
(A) 300 steps; (B) 3000 steps; (C) 5000 steps; (D) 10000 steps; (E) 30000 steps.

For simplicity, the water beads are omitted. Block O: red; block P; green.
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Fig.5 Structure factors of PEO block at 40 % P123 Fig.6 Structure factors of PPO block at 40 %P123
water solution with different DPD time steps water solution with different DPD time steps
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Dissipative Particle Dynamics Simulation of Physical Gelation
Behavior of P123 ( PEO,,-PPO,,-PEO,,) Block
Copolymer Aqueous Solution

ZHAO Ying, XIE Yu, LU Zhong-Yuan” , SUN Chia-Chung
(State Key Laboratory of Theoretical and Computational Chemistry, Institute of Theoretical Chemistry ,
Jilin University, Changchun 130023, China)

Abstract Dissipative particle dynamics ( DPD) method was used to study the physical gelation behavior of
P123 ( PEO,,-PPO,,-PEO,,) block copolymer aqueous solution at room temperature. P123 in aqueous solution
forms spherical micelles at lower volume fractions (2% —10% ). When the volume fraction of P123 is in-
creased to 20% , cylindrical micelles are formed. The gels with three dimensional network structures are ob-
served when the volume fraction of P123 are 30% and 40% . These simulation results are consistent with the
experiments. We find that dissipative particle dynamics simulation method is an important and suitable method
to study physical gelation behaviour.

Keywords P123 ( PEO,,-PPO,,-PEO,, ) block copolymer; Physical gel; Dissipative particle dynamics
simulation
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