EBARFEZMERE VYRS b

HOSEI UNIVERSITY REPOSITORY

PDF issue: 2025-03-14

NaClLZK/BRICH T 2 BEFZ DD FEINFE D
Talb—r3av

ML, 3EZE / KATAOKA, Yosuke / KOYAMA, Mika / K, ¥4

(HpRZE / Publisher)

EHKZERA T 1 THEHRER Y —

(#:E4 / Journal or Publication Title)
EHRBBRA T 1 THERR Y Y —MHTRE

(% / Volume)
23

(P~ —< / Start Page)
17

(#8T7~_— / End Page)
20

(RITHE / Year)
2010-06-01

(URL)
https://doi.org/10.15002/00006853



EBRFIERA T  THEWTE® & —F528HE  Tol23 2010 4 17

http://hdl.handle.net/10114/5997

NaCl KBKIZE T HHMEBD Y FEINF I aL—2a Yy

Phase Transition of NaCl Aqueous Solution

by Molecular Dynamics Simulation

AL EFY, M A
Mika Koyama, Yosuke Kataoka
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The boiling point of the sodium chloride aqueous solution is examined by molecular
dynamics simulation. The boiling point is observed by the internal energy and volume under
NTP ensemble simulation at 1 atm. The numbers of molecules in the basic cell are as follows:
200 SPCE water and 20 NaCl. The effect of this salt is found to be too large on the boiling

point.
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Fig.1 Phase diagram of two component system: water
and NaCl salt.?
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Tablel Charge in units of proton charge e.

species q/e
0 -0.8476
H 0.4238
Na 1
Cl -1
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A(0-0)= 6.2893800e+05 (kcal*A'?/mol)
B(0-0)= 6.2503700e+02 (kcal*A’/mol)
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C1(Na-Na) = 1.5565320e+002 (L.e-19 J*A°)
C2(Na-Na) = -8.3930800e+000 (1.e-19 J *A®)
C1(CI-CI) = 2.4808310e+004 (1.e-19 J *A°)
C2(CI-Cl) = -2.6162360e+002 (1.e-19 J *A®)
C1(Na-Cl) = 3.2015140e+003 (L.e-19 J *A%)
C2(Na-Cl) = -4.6859660e+001 (1.e-19 J *A®)

Fig.2 {2 Na-Cl [} CFF iR 7 > v ¥ )L &,

400\ N\ — (9—6)/(kJ/moI) =
! —=—Coulomb/ (kJ/mo)

200 |- ,,,,,,,,,,, —=— sum/ (kJ/mol

I O —

~ : ; :

2 s % s

= 2200 fo N P b

PN :

3, —A00 o AN —————————————————————— —T

= : 1

5 600 o T oy e
-800 rrrrrrrrrrrrrrrrrrrrrr —————————————————————— rrrrrrrrrrrrrrrrrrrr

1.5 2 2.5 3 3.5

r/A

Fig.2 CFF potential energy for Na-Cl pair.
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Fig.3 Initial configuration in NaCl aqueous solution.
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Fig.4 Molar internal energy of water U as a function of
temperature.
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Fig.5 Molar volume of water V as a function of

temperature.
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Fig.6 Molar internal energy of NaCl aqueous solution as
a function of temperature.
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Fig.7 Molar volume of NaCl aqueous solution as a
function of temperature.
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Fig.8 Trajectories at 455 K of water (left) and 460K
(right).
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Fig.9 Trajectories at 575K of NaCl aqueous solution
(left) and 580K (right).
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Table2 Boiling point of water and NaCl aqueous
solution.

Boiling point
water 455K
NaCl aqueous solution 580K
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