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Fig.1. Structure of cyclic dimer.
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Fig.2. Two-dimensional model of acetic acid.
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(a) Single bond, (b) Cyclic dimer,
0 =-13m, 6 =2/3m. 6 =0, 6 ,=m.
Fig.3. Molecular orientations on parameter adjusting.
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Fig.4. Distance dependences of the pair potential for two fixed
relative orientations, one being the single bond(solid curve), the
other the cyclic dimer(dashed curve). Potential depths are
6.69(single) and 12.47(cyclic) kcal/mal.
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Fig.5. Angular dependences. Molecular distances are fixed at
minimaof Fig.4, 4.450 (single bond) and 3.851 (cyclic dimer).

Table 1. Results of parameter optimization.
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The symbol eiselementary charge.
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Fig.6. The averaged potential energy vs. temperature plots under
several densities.
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Fig. 9. Center-center pair correlation function at density=0.050 2,
temperature=600K (solid curve) and 800K (dashed curve).
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Fig.10. Snapshot at density=0.00040 -2, temperature=200K.

400

yiA

200 -

100 F ®

0 L L L
0 100 200 300 400

XIA

Fig.11. Snapshot at density=0.00040 2, temperature=800K.
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Summary.
Monte Carlo Simulationsfor Two-Dimensional Hydrogen Bonding Model of Acetic Acid

Yuri Yamada
Mechanical Engeneering Major, Hosei University

Yosuke Kataoka
Department of Material Chemistry, Hosei University

Acetic acid molecules form chain-like structure in liquid phase, and cyclic dimer in vapor phase by effects
of hydrogen bond. This structure change can be deduced that occuring in phase transition or evaporation /
condensation process. Then, we made out a new two-dimensional model that reproduces properties of
hydrogen bond. In this study, we carried out Monte Carlo Simulations to search temperature / density
dependences of phase transition on this model.
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