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Coarse-grained Molecular Dynamics Study of lonomer Aggregations in Water/Alcohol Solutions
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Structural properties of ionomer aggregations in a mixture of 1-propanol (NPA) and water have been investigated using
coarse-grained molecular dynamics simulations. The dependence of NPA content on the ionomer structures was
studied by systematically changing the NPA content in the system. The self-assembly behavior of ionomers into
cylindrical bundle-like aggregates was observed. In water-rich solutions, the ionomer aggregate was found to be more
stable at certain size, which is larger than that in NPA-rich solutions.
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Fig. 1 Chemical structure and coarse-grained model of Nafion monomer.
The spheres correspond to coarse-grained beads that represent
hydrophobic backbones (red) and sidechains (green), and hydrophilic
charged sulfonate groups (yellow).
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Fig. 2 Total number of ionomer clusters as a function of time for Nionomer =
15 at wp = 80 wit%o.
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Fig.3 Snapshots of ionomer cluster (i) for Nionomer =5 and (ii) Nionomer = 15
after 100 ns equilibration at wp = 0.5. For clarity, solvent beads are not
shown.
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Fig.4 Radial distribution functions between the ionomer hydrophilic (the
sulfonate group) beads.

4. 5

ARFSETIE, NPA - KIRSIIERMIZIT 27 A 2/ ~—4riidE
BEZOWTHIRE MD B2 FAWTRIT L, 74 3/ ~—R5aEn
NPA JREERTFE Z DN CRHIEA T o 72, ABIZE GV =3RS
OFEPHATIY, 7A A ~—AEL NPAREIZ BT D, 7144/
=3V U F TR VR RSS2 L AVRER,
WELFEBRFER L b RW—8a /R T2 ERHBNE 2T EBIC
HETRVF—FR LD | KRENEL DI, 744/~
—3 LV EL OABCHEET DIFONLETH D Z ENPH L)L
Sz, IKY, KREOBEVREFIZRBWNCT A4/ ~—d&
DEHE LSOV REECTH D Z LAV ST,

SiEE

AHIFFEE NEDO H53 TEHATE /-T2 R R oA | FH e LA
TR W AT RA CIIEBANTERS, il - FEAFE - MEA PSR,
GO N ERR LT RAT, ' VRG] 35 X O ISPS BHFE
JP17K14600 DB AT - b DT, Z ZITES HEER LET.

SE XA

@ Y. Wang, K. S. Chen, J. Mishler, S. C. Choand X. C. Adroher,
Appl. Energy, 88 (2011) 981-1007.

) D. K. Paul, K. Karan, A. Docoslis, J. B. Giorgi and J. Pearce,
Macromolecules, 46 (2013) 3461-3475.

3) M. Ghelichi, K. Malek and M. H. Eikerling, Macromolecules,
49 (2016) 1479-1489.

4 S. O. Yesylewskyy, L. V. Schafer, D. Sengupta and S. J.
Marrink, PLoS Comput Biol, 6 (2010) €1000810.

®) S. J. Marrink, H. J. Risselada, S. Yefimov, D. P. Tieleman and
A. H. de Vries, J. Phys. Chem. B, 111 (2007) 7812-7824.

(6) W. G. Hoover, Phys Rev A, 34 (1986) 2499-2500.

@) H. C. Andersen, J. Chem. Phys., 72 (1980) 2384-2393.

®) S. J. Marrink, X. Periole, D. P. Tieleman and A. H. de Vries,
Phys. Chem. Chem. Phys., 12 (2010) 2254-2256.

) S. Jiang, K-Q. Xia and G. Xu, Macromolecules, 34 (2001)
7783-7788.

(10) M. Yamaguchi, T. Matsunaga, K. Amemiya, A. Ohira, N.
Hasegawa, K. Shinochara, M. Ando and T. Yoshida, J. Phys.
Chem. B, 118 (2014) 14922-14928.

(11) W. F. van Gunsteren and H. J. C. Berendsen, J. Comput. Aided
Mol. Des., 1 (1987) 171-176.

Copyright © 2018 by JSFM



