Q‘t

Atianlasaun19a@n NS snauu Sea wS Ui  na S W leuindua s lalasaduaui

f’lﬂﬁl'ﬂlﬁl'ﬂﬁw g9
L - o/
ARAINTUUNINE A
"‘mznﬁwﬁﬁtan’iummsﬁnmmuné’ngm1ﬂ'm'\’zmnﬁummmwi’m?m
g e T las o ol
fifaina e wWasndamningie
w.e. 2533

ISBN 974-577-648-3

L e o
AVANT VAN INERY '-gmmn-u{mm%nmaa

016793

L)MN a5 aa st



MODIFICATION OF HARD-SPHERE EQUATION OF STATE FOR

THERMODYNAMIC PROPERTIES OF LIGHT HYDROCARBONS

i
AULINENTNEYINS
RINNIUANININY

A Thesis Submitted in Partial Fulfillment of the Requirements

for the Degree of Master of Engineering
Program of Petrochemical Technology
Graduate School
Chulalongkorn University
1990

ISBN 974-577-648-3



Thesis Title Modificat.ion of Hard-Sphere Equation of State for
Thermodynamic Properties of Light. Hydrocarbons

By Miss Arunya Kot.chan

Department. Petro-Polymer » (Inter Program)

Thesis Advisor or Pattarapan Prasassarakich, Ph.D.

113 longkorn University

in Partial Fullfillmet equirenents for the Master’s Degree.

.......... ] 12“ i 8 o J__,' ‘ he Graduate School

~ (Assistant Professor Lursuang Mekasut, Dr.Ing.)



SR S b I e B TR, P TR S e e
BEVIEV O L U GEY O 3adVHTVTHD e THNT0 U3 it aiiu A

N AgEy 1 NAIRAWASENNsEA v s anaNuEE LR e d Tl auaiindea e

18TasA1fuBuIUY ( MODIFICATION OF HARD-SPHERE EQUATION OF STATE FOR

THERMODYNAMIC PROPERTIES OF LIGHT: HYDROCARBO_NS) -il.‘m]?ﬂﬁ‘\ pa N
il

. faswssn UszensisNans , 180 min. ISBN $7.-5ii-cac-3

< v : w b
®N13AN1ENTINANLEL LAAIUAINIRINNTT T BT AN ZASENN TN IS ananus g

aa ¢ < Gl o -
2BDINIIIRENILUTIAIPALD IFNN 3 visw IR ansndinea 18T asanfuauiun

oo ¥ SN gz o
(c, - cg) ligni e swiined 2 fa deduiigampll wasaNiaed

v ° [ - 1 / Y J ;
mﬁaqnmqw"lﬁmnﬁqmm@ TR (b T e unsnlunt
o o L K . v : 4

TunasamaInesees ot nafufualndifuai SRE . usz PR und w0 ManLiNAng

4 = ¢ - e
ARIANN I ll‘lﬂ'n“ﬂ%ﬂa d

At ... Bk Tk ed

a T iy N a]uuﬂiauaﬂ Co@nm Are
v i melaiad Ll ool
Unidnm .40 amumaamwmhnmg) @0 £\

'J

,
qa..ﬂ-‘—a-a—-n...l’-u-\--sa.




-~ W v o 1 = - < 4 4 4 o ' -
'Hll“ﬂuﬂUUU“ﬂﬂUOTﬂUTM1‘!1113ﬂ1U‘hJﬂ5E)UHI‘UU'JulTiUQll.(’lulﬂU'l

ARUNYA KOTCHAN : MODIFICATION OF HARD-SPHERE EQUATION OF STATE FOR
FOR THERMODYNAMIC'- PROPERTIES OF LIGHT HYDROCARBONS. THESIS ADVISOR :
ASSO.PROF.PATTARAPAN PRASASSARAKICH, Ph.D. 180 PP.
, |
A modified hard-sphere equation which combines the analytical
expression of Ishikawa et al. for the hard sphere repulsive term and the

empirical attractive term of the Soave-Redlich-Kwong equation has been

applied to the calculation of pure ht’b ent properties of light hydrocarbons
(C1- C6)° The two parameters Q‘J,‘ &d hard-sphere equation are treated
as temperature functions: ' &por pressures of pure saturated

) voh\me
| — - T ———
liquids were used for ev

ers of the equation.
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ACRONYMS

EOS Equation of State

ICL Ishikawa-Chung-Lu equalon of state

PR Peng-Robinson equat.ic 3 o

RK

SRK

vaw

VLE

LETTERS

a attraction e v als, Soave or
Peng-Robinson | __f_ -;; 3 ol)z

a attraction ps Red] ong EOS,
L% (1" %) 7 %) 2% /(gmol)®

a,b,c  parameters of some ci ' e ) , 77 ate

A . w” VG “ or ICL EOS

A = a(T)P/Rﬂ , derived parameter oi‘mhe PR, SRK or

this modified. hard spheretBos

» reslilld e LN WEIA T =
1., and some other cubic EOS, (L, Y )/ (M), liteps/gmol

S G B B
t.h1s modified hard-sphere EOS

4y binary interaction parameter for the cross-attraction
parameter of the RK, SRK, PR, ICL and this proposed EOS

3 partial fugacity of species i

K, =y,/x, , vaporization equilibrium ratio

MW molecular weight

P pressure of system

2 critical pressure

P = P/P_ , reduced pressure

NOTATION INDEX




R gas constant, (=0.08205 (liter)(atm.)/ (gmol) (K)

T t.emperature,°K, °R, °C, °F

e critical temperature

- = T/T_ , reduced temperature

\Y% specific volume, the recipocal of the density,
liters/gmol. v

¥ mol fraction of & spe : s iualiguid phase mixture

vy, mol fraction a.m,.'~ T 1@ phase mixture

z = PV/RT, comfFeeattilitsl cattor.

vl =P_V_ /R

GREEK LETTERS ‘
o< parameter O,
o, f, /P, fugg

b

n

v B Lial oefficient of species i
in a mixture ;

w acent.ri. AC
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