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Vaporization in Helium-Argon Mixture by Molecular Dynamics Simulations
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Vaporization of helium and argon mixture is studied by molecular dynamics simulations. The numbers of
molecules in the basic cell are 128 for both species. The ensemble is NTP. The two liquid phases are
observed at low temperatures. At intermediate temperatures, the vapor phase with main component of
helium and liquid phase of argon are found. Finally, the evaporation is completed, where there is the
gaseous mixture of helium and argon. These features are studied by the average potential energy and

volume as functions of temperature.

Keywords: Vaporization, Helium and Argon Mixture , Molecular dynamics, Nitrogen

1. #E

TTATFHREEICBONTREE LTHFEELT
BY., TAITNIEGHT AR TELAFICRBIFELT
W5, Higd L ToMEF0 5 c8WTiET A7
nv N7 4 —HTORICBEIEE L TRHA S
TWb, T LTT AT NI FES IR W TIER
IZHENT WA AT A TH B,

AU T AFTRTOILEEDO T The b bK<,
REIEEBNITOND & V) FERH D, T LT
R~ 7 2% NMR <2 MRI O & JE 8 CHE B B
FHOHBHNAE LI TN D,

ARFFEE O FIL [~V 7 LADOFIE & G
bl LWV H T —<TRENSER~EREISEZD
M OEFESLCHNET R X =2, ~U 7 LADORE D
E DT OWTIHMT 21TV, IHEEZ T T &
TENT 7 AD L D IRA OIR D FEODERTH
LENERIN TN D,

FIARIREDOT LT DAFEICBWTILIMD &
FEERAE 2 L~ R 15 f5m <, Ao ¥ LE—
OEMES BIE S, WAPES TTELZ EBR
A& L THERINLTWD,

B2 ZZORIFETH DY U LAHEEOWAITIEAR
CEEMFEINTWRN, N~ TLAET LI DR
B DIRFENT DN TIRMT LT 0N,

2. Hik
2.1 3 FBHFE

Jif AT 2010 4E 2 A 26 H
FAT 201046 A 1 H
Copyright © 2010 Hosei University

N FENFEE, SR O EGRIES) 5 R A
BAEMATHNC R X . 2 ORER R E DR O 2 5
FHLEET 2 Z Lk, WEESC R 7 v et E
FHz2HVIab—va U HIETH D, 1950 HF0HE
PIEFNEHEYE L L QX WL/ —oT
HDHD3, 1980 HLLE, B LW FiEiRd Ik x LIRS
. DTFEVFEIRELS EboTE L, T
WZDOFEEHWTHRL ZEDOTE L85 - 8
MRELIEN->TETWD,

2.2 RFUI v LS

BT VB E X, BT - RO EAER
k25 b07T, BEE) L2nicEEnd I3
TA—HEDIE] #5252 L TRESIND, BEEKE
I, RIS IRESCE OIS IR L TR,
TAROMHEEASC R, KO EER® 5\ 3%
R ETD ANT=b DRy, ZnETIIEL DX
ATVRRESN T RS ENE RHAIEH &2
T 5,

2.3HH
R & BT, WERR (BT V7R & DRAE
72 b Db ETe) O & BJIFERIRIER & ORI
ERLEBDTHD, SRR XL ZDET VA
rHWS,

Fig. 1 OO S alF#plnd x, DIRAEMOEKIEE



34
ERLTW5A, F7208 b 1XF DS THRIR & Pz

b HRROM AT, b LMIREEET DL 2
S D DENDBEE SN D,

al a"

Fig. 1 The dependence of the total vapour pressure on the
mole fraction
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Fig. 2 The molar enthalpy H, (blue) and molar
volume V,, (red) as functions of temperature under
the pressure p = 1 atm.
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Fig. 3 The molar internal energy U (blue) and
average molar potential energy PE, (red) as
functions of temperature under the pressure p = 1
atm.
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Fig.4 The initial molecular configuration at 50 K.
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Fig.5 The final molecular configuration at 50 K.
There are two liquid phases.
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Fig.6 The final molecular configuration at 60 K.
There are one liquid phase and vaour phase.
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Fig.7 The final molecular configuration at 74 K.
There is a vaour phase of helium and argon.

4.1 SEIORFEHFHER

Vapour

‘ /com position

—
05 7'2 .........
5
<
[} :
o a
5 Ty |-eeeees ................... ®
:  temperature
a, of liquid a,
0 Mole fraction 1
of A, z,

Fig.8 The model phase diagram of vaporization of
mixture.

ABIOFFTOFER L L T—F o 2 E—E{bD
Ho756-60 K NZ DX TRENTWD a3 llH7=5
(hRIRE) B2 6D, £o, 2O a3 3%
DR ELLNOEZMEE R LTEBY, 777D
5 57-59 K DD o Z )L v —ZE LB DN e o
TWBHDIE EMOFHORNMAL, §72bh, ALK
HOFRITHD EBoNDH, £ b 60KIZRD
VHENE—=MNRKRELSEBLL, FOHSN D EFHA~D
AL TN TS EHERITES, LT PEE U
DIEAD 7T 7T 72-74 K BN KE 2R3 Blgz ¢
L IDIENLZFINDRERBEN RS =X
NE—REFLTWDZ NG, EXOD ail#E L
RIZFN 2o T2 EHERIT 5,

£, BROFELEICBWT Y, 57 K 722 SR
TOZGPNTND I ERHERTED, DO EMn
5 56-60 KT W Tag OALEICE LT Z & A3
WTE,

EBURZEE WA T 1 7 BB 7 —WFJEle Vol .23



36

@ 57k - 3D-Atomic Configuration =S
T7UF) REE) Fw(V) HE(D) BES) YIUT) ~LT(H)

=& b6k @2sS|AXX

@ REOPAIH|S [~ pAAB AR EF

Wemppiel o 2Z(DE @
{] 100000 1000000e+003 ps

L5+ BFsS12@ 0.584600 ¢

Fig.9 The final molecular configuration at 57 K.
There are three phases: two liquid phases and one vapour
phase.
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Fig. 10 The compiled phase diagram of our model
system: argon (left), argon-helium mixture (middle) and
helium (right).
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