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Abstract: The YHB radial distribution functions of a linear gas molecule CO were calculated by a computer within the Stockmayer molecular
potential molel, which assumed the CO molecule as a simple dipolar molecule. To examine the validity of the obtained YHB radial distribution of
CO gas molecule, the density dependent pressures of CO at several temperatures were also calculated. The calculated pressures showed a good
agreement with literially known experimental CO pressure data. The temperatures examined were 273, 298, and 373 K and the densities were up to
00132 /A® (maximum pressure = 1000 atm). Since the calculated pressures showed a good agreement with the experimental values, the obtained
YHB radial distribution functions of CO molecule secmed good enough to obtain and predict various equilibrium physical and chemical quantities of
CO molecule sensitive to density such as pressure. It was also found that in CO gas system the dipole-dipole interaction is effective up to
approximately 2.5 molecular diameter.
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Figure 1. Density dependence of CO Lennard-Jones radial
distribution function at 298 K.

Radial Distribution

I

I

|

i

|
el A4 ARl weh A Fas) : |
FNEFE 54 —E—E AAH oz Z7}eld 531 hard sphere & 6 ! —
B dA ks RAL A o 35 AR2e) R wiH B9ge} o i
TAFTY F oA B9E RN EAETE g2 Ao ug 4 | _
HE #2438 S/t Qo ol WErt F745t we} 27 3 !
ZAZE #astel Qo] 74 24 2455 Lennard-Jones % |
A7 Aol B 957t 08 ARE AL YehiY, g, 2 | ]
Figure 18] 2& SHRIFS oA hard sphere A4 35 AED} !

0.0 I | i | i | | i

0 2 4 6 8 10 12 14 18

B8 2 gAY 4ateg @
Intermolecular Separation(A)

#He 71\1]°ﬂ*1£ E} Z #9 FALE ol veht=y o=
t zt
FSlE 2 3492 A1 37 B,
Figure 3. Density dependence of CO radial distribution functions
at T = 298K, ¢ = 0.0035A%p = 255 atm).

]
of
4>

3.2. CO 7|H=Zxtel YHB 538

W%l UE Lennard-Jones THAL 71F02 o Maol
CoO¥ztel EAshe §7 434 43488 H5o2 AF9 gl el AAHoZ EAYETZ mall thwl REES
CO 7IA&ate] YHB 574%£3+ % 4 (OF olgsto] AusY ?l &2 Figure 19 Lennard- Jones EAEEEEF Ao 7
ool Aol CO gAS 97 434 e FHA WA W o 22t} Figure 13} Figure 28 A48 u)Zs) no A}g =}
B3 0.112X10™ esu em2 3] A}%s}oat—}[l.?] 298 Kol A A4k € ¥=ol4 YHB $3£%7} Lennard-Jones £42 X 2o 23
€ CO 714¥A1e 9% wigle) e YHB B4 BELYSY ws A9 o 25w Wel (27 A ok 8 AWl A YIB £7

Figure 201 E=A3t%(th. CO 714 ¥ =79 Mo == 475 K
250 atm(e =00035 A®)Ixe] YHB $AR¥44: ume Ay

BEh Y Ao A2 ¢ 5 9o ok O ¥4 4347 4
#3421 A o g

22 2UAMY Lennard-Jones SRR EH459 37 Figure 39
ZAI3 )
Figure 29 CO 71A1%¥29) YHB &

U3, A10H A3 5, 199

EAgo] Aoz 48397 Yol s
A8 F1ERAG AHD AGelN FAREA o A 27y
THE A& UEhE CO ¥A AFAR A8e wAAze o
25% W7 ZHoz Agatie AL mao 2 zaw



WEdst] B CO7IA £Ae] YHB $3¥E#F g A7 459

1200 T T T
1000
Ve
—&— Experiment /i
—w-- Stockmayer /

800 - -~A— Lennard Jones // R
E 7
© V74
T 4
5 600 r y .
7}
2 b
a //

400 m

V7
Vs
P
200 - =
0 1 | t 1 | |
0 2 4 6 8 10 12

Number Density(A) x 1000

Figure 4. Density dependent pressures of CO at 273 K
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r . Intermolecular separation
Ust(r) : Stockmayer potential function
Upy(r) @ Lennard-Jones potential function
Upn(r) © Dipole~dipole interaction potential
o . Lennard-Jones kinetic diameter

Eqse, A0 A 3 3, 199

£ : Lennard-Jones potential depth

B : Reciprocal of the product of Boltzmann constant and

temperature

d . Reference hard sphere diameter

Tmn - Intermolecular separation at which Lennard-Jones

potential minimum

D  Molecular dipole moment

g(r) : YHB radial distribution function

gu(r)  Lennard-Jones radial distribution function

gu(r) : Hard sphere radial distribution function

e * Number density

p * Pressure
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