Table 1.9 Redlich-Kwong Equatlon of State

Standard form:

RT a
“V=b VTVv+b) '
Parameters: (see Example 1.12):
a=Q,R2T2:5/P = 0.42748 R2T%5/P,,
b= QuRT,/P,= 0.08664RT,/P,,
A =aP/R2T25 = 0.42748P,/T?3,
B = bP/RT = 0.08664P,/T,.

Polynomial forms:

P

& RTV2+1 S —BRT-PB? |V 2
P P\VT VT O

z3—224+ (4~ B—B%z— AB=0,

P, [0.42748 p] P2
23—z2+4 T | 715 — 0.08664 —0.007506 - [z = 0.03704— 37 = 0.
r

r Trl-'s T,
Reduced form:
3T, 90,
V,—30, TOSV.V,+30)°
Compressibility relations:
b bP 0.08664RT, _ 0.08664 P,

h= —= =

P, =

ZRT VP, zT,
1 a h 1 4.934 h
z = - = - ,
1—h  BRT'S \1+h 1—h T} \1+h
V a
T Y—b T RTS(v+b)

Mixtures:

a=ZXZyya;=yla; +ydas+ -+ 2012812 Fy1yia3t -

+ywsant ),
b=Zyb,,
A=ZZy;yAd;,
B=1ZxyB,;.
Cross-parameters:
a;= \/;E (Redlich & Kwong's original rule),
a= (1 — ¢;)Vam; (Zudkevich & Joffe 1970),
QR(VY + VYU — k) VT T)
ay= 8[0.291 — 0.04(w; + w))]

(Prausnitz & Chueh 1968).
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Fugacity relations are in Tables 3.3 and 3.4. Residual function equations are in Table

11.3.

From Wales. Phase Eqilibria in Chemical Engneering

Table 1.13. The Peng-Robinson Equation of State (Peng &
Robinson 1976)

Standard form:

RT aa
P T Vv -2
Parameters:

a=0.45724R2T2/P,,

b=0.07780RT,/P,,

a=[1 +(0.37464 + 1.54226w —0.269920?)(1 — T?3)]2,

A = aaP/R2T? = 0.45724aP,/T?,

B =bP/RT = 0.07780P,/T,.

Polynomial form:

23— (1-B)z2+ (4 - 3B2~2B)z —(AB—B?-B%) =

Mixtures:

aa =EZy;yji(aa)y,

b=Zyb,

(aa);; = (1 = k;j) V(aa)(aa);,
A=ZZy;y;Ay,

B =ZyB,

Ay = (1= ky)A;4))°3,

ki =0.

Data of Katz & Firoozabadi (1978):

nitrogen + HC ky=0.12
CO,+ HC 0.15
ethane + HC 0.01
propane + HC 0.01
ethane 0
! propane 0
nC4 0.02
nC5 0.02
nC6 0.025
nC7 0.025
methane + ¢ nCs8 0.035
nC9 0.035
nC10 0.035
nC20 0.054
benzene 0.06
\ cyclohexane 0.03
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