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- Dense Fluids
- Biochemistry
- Chemical engineering
- Computer simulation
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'- Rapid translational motion
Y- Long-range ordering
"- Local ordering
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- Regularities

- Ihm-Song-Mason

- Tait-Marnagan

- Vitr

- Zeno line

- Deters

- Huang and Ocanell

- Linear Isoterm Regularity
- Lennard-Jones-Devonshire
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'~ Cell theory
'~ Intersection point
"- Virial state equation
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'- X-ray scattering
'~ Neutron Scattering
"- Short-range-ordering
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'~ Pair correlation function

' Radial distribution function

"- Pairwise additive approximation
- 'Yven-Born-Green

°- Fisher-Cole

*- Configuration energy

Y- Superposition approximation

"~ Ornstein and Zernike

‘- Total correlation function

'~ Direct correlation function
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- Critical point

- Hypernetted-Chain

- Percus-Yevick

- Simple fluid

- Liquid noble gasses

- Effective pair potential



o (Seelange i alie SV 0 pdiiie  Siwod @b 0205 )18, oian jshate @

a5 i )l P3le s slatyy 9 P ekl eslinnl b (JoSdgeir sla sl 998 oo
D5 dplone prdins (Swer &b g Soo Sz Sy Gl (oo Gy b iz Slewlor
Ga b g a5 anls Fge Jewsly @ 950 )0 Slreds poe 5 p90 Jad )5 jslaie (ree 4,
5 o @l b Joce 5l ol s p)lez Jad 5o Lol ot salss sl ¥l 53 D5

25 a0l dglio it oyins HB il 1o 4 (6,05 slats, alo | Jol> S iz



,oj..) ‘_Laﬁ

J& Jlow slo 4y (L



Sealindge s (olys e lp 65kl Sealinoge s j0 S 185 6l )l @95 @l
&=59 mlb salbw 4 |, Q—l S Ch> pdyrex @l oolaiul b les co 4 sl co YL
O (Saed @b gl gl 0ges howd pedien ( Saed b g (olad (Suon) i
SRl aYolae (6 So (655 )L 5 i O3 o Gla iS00 p bl @ 5L S
OS5 a8 sk 5l S Jeily s 0] s Cgz g0l lalllae il e ooy
iy s L L5 058 o0 (o 059 50l Zal 0uls plol sl pdam Cules 5o 5 slo 390 pinnns
g 58 05l Sy pien (Sealindge i ol (sarmlne Co 1) @ie @l Ole fge Cui
) i (Ssliooge i olgs 25 )18, Gl oo B Jlow (Ko polgs L8, o (i
Ly Sy g amjmn oy Slialel 5l (o6 oMSae Goyb a5l ol b 9508 (niin
Dgad Jsass slojsladl
3 oo D9=bi o Ol Jeily sle Joe lgil 5 (Jsgeinm lag s Jad cnl jo 9, 00l
Sy Fge Jemilly i iy pai b g (Bymo (g )lo] Snliyogayi 10 sl sl 5 2595 wilss glgil aolol
g Lo il lo el b (Sl jloslital b i nl 18 cpuiitns (Sion @b (55kuJoe

b anleS )y p (Selnoge il (g o (JEs

SN g0l S ey ol V-

' I3Sse (g3l g o)y slaas i s ol Jalse (JySUga (o sla 2T 0

Sleogas canlllas 5l L3 5 Wgd oo atils a5 &3 s slag s awg Slge saen [V o
ale b iaS e ol 2 a5 655 5 (JsNseim Sl S o0 950 53 (Sl L sSge (olord

Sy oliowd 5 (Sopd Sloogas 5l ol Hleds adly jo VYVt ansls 35 281w o

'- Molecular simulation



ParlSh T gnali = g5 oyt Lo Lad a5l lad 6 p3eSTH 58l sl
9L ot S ol s T S5 gacres S Sy 41 57 tliond il
S=Sojlasl By Oypo s aS oly> g Cix S ety e bLs | sl sl
Sl 50 el 0dd ploxil (9595 Gl slaesls o ¥ JUEl ol (Sl pg pgd oy Jie st
5 Sl oz Sl (J5 Mg Lo S we 1 9 (p95ws S o) (Seslinsge i oly> e LLS)

sloodls L oo (095 )l 33155 45 b S0 ol sl 98 4 oo b S (B yme

Ivrleal (Koo i w8ly o asl amslo ® Jobss ol b oo o JGsl oles 2,50

odbw s JeSgo sl (J9go (o Jrmiliy -5 5l @b V-

by Jod JoB cono L wlgie X ST ol 58 G (sl (Saalinage s ool o
252 5l (il Bl g SO Slasle 5 Jloan] jue SVl ;0 058 dlne (5Ll S
45 Clls walss d92g (Ll g (Seoliuoge il o) X Coogas 2 gl (JsSs00m log 0
Sl ;2 sl 0jle |y labimde B 18 27 ga Sy 1S5l byl o)lse ples o
55 Jolis JISE (ol dslone 0,51 sy iz ol 1 i Sy JIS plgi g0 o X (Salinnge s
il al> 10
Sl oSee glataadas g Lag S g plad gl m @ S5 Jesily (6550 Gomis 5 (2L O
b sy (S

Vgl e ol 5l eolatul b Z saiwlxe 5 bl (Y

- Compressibility factor

- Lattice energy

- Steam pressure

- Joel-Thomsun cofficient
- Fugacity

- Chemical potential

- Transport properties

- Equilibrium

- Configuration integral
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'- Margenau

'~ Kestner

"- Long range
:- Short range
°- Hard Sphere
*- Square Well
'~ Sutherland
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- Yukawa

- Lenard-Joens

- Kihara

- Aziz-Slaman

- Stoke-mayer

- Modyfiy Backingham

- Axilrod-Teller and Muto
- lonic system

- Phase diagrams
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Abstract

Distribution functions have an important role in the extensive and development the
theories of dense fluids. Most of thermodynamic properties of dense fluid can be
evaluated with calculation of these functions. In this work have been tried to present a
model for direct correlation function, DCF of simple monatomic fluids and interpret its
behavior in different thermodynamic regions by using First-order perturbation theory
and effective potential function.

According presented model to in this work DCF by using the First order
perturbation theory have been divided in to two contribution of core and tail. The core
part of DCF has been considered as Percus-Yevick function for the DCF of hard sphere
fluid however the molecular diameter of the hard sphere fluid depends on
thermodynamic condition (density and temperature). Also, the tail part of DCF has been
assumed as nonlinear and in the form of Mayer f- function type.

The Lenard-Joens (12-6) potential has been used for the average effective pair
potential along pair wise additive approximation for the molecular interactions.

In order to found the DCF in different thermodynamic region have been calculated
the effective intermolecular parameters in every temperature and density by solving the
compressibility equation of state according to First order perturbation theory and pVT
data. Hence to calculate the molecular diameter of fluid in the dense region (o < Y.Ap.)
for each isotherm which of observe slight change that with density disregarded of the
molecular diameter dependence on density. Also well depth of such an effective pair
potential calculates by solving integral equations for each temperature and density.

The result have been shown that the presented model has a better agreement with
the experimental data at high temperature and low density and also where increasing the
density in the near critical point. We conclude that our model has shown more
efficiency in those thermodynamic regions which used approximations in calculating
intermolecular parameter with the pair additive approximation and PY approximation
validate
KEYWORDS: direct correlation function, effective pair potential function, first order

perturbation theory, intermolecular parameters.
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