7. ZADATAK

IzraCunati  koeficijent  fugaciteta  n-pentana  pri
temperaturi od 273,2 K 1 tlaku od 1 atm. Pretpostaviti da
se pentan pri tim uvjetima vlada prema Soave-Redlich-
Kwongovom modelu.

Faktor kompresibilnosti izracunati Newton-Gossetovim
postupkom, u skladu sa Soave-Redlich-Kwongovom

jednadzbom, iskazanom u polinomnom obliku, z=f(z).

Podaci:

1x=469,7 K; px=33,7 bara; aw—0,251



GOSSET NEWTON METODA (1986)

JednadZbe stanja treceg stupnja po z
(Soave Redlich Kwong)

f(Z)=Z3—22+(A—B2—B)Z—AB=0
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Zadatak:

p=latm=101325 Pa
T'=273,2K

Jednadzba stanja treceg stupnja

23—22+(A—B2 —B)Z—ABzO

Parametri;

L QRT 0,427480-8,314” -469,7° 19344
Px 33,7-100000 ’

,_ QRT, _ 0,086640-8,314-469,7 _1.004.10"
Pr 33,7-100000

T =T/T, =273,2/469,7=0,581861
x=0,48508+1,55171w—-0,15610° =

=0,48508+1,55171-0,251-0,1561-0,251° =
=0,8647

a::1+1c(1—\/f)}2:

=| 1+0,8647(1- J0.581861, )T —1,4526

acp 1,9344-1,4526-101325
A=——5= 2 2
R°T 8,314°-273,2
B bp 1,004-107"-101325
RT 8,314-273,2

=0,0552

=4,4788-107




Proracun parne faze:
f(z): 2z -7’ +(A—32 —B)Z—AB
f'(z)=3z° —22+(A—B2 —B)

Prva aproksimacija — idealni plin:

0 \ %
0 =PV
RT
f(z")=r-r +(0,0552—(4,4788-10’3 ) -4, 4788-10’3)1— =0,0504

f’(z(o)):3-12 —2-1+(0,0552—(4,4788~10’3)2 —4,4788-10’3):1,0507

o @ I (Z(O)): | 0,0504
f'(Z(O)) 1,0507

=0,9520

£(2")=0,9520°-0,9520” +(0,0507)0,9520 - =4,516-10"

£'(2")=30,9520 ~2-0,9520+(0,0507) = 0,7351

f ) 10
) _ ( )20,9520_—4’516 10 0.9514
f’(z(l)) 0,7351

%) =0,9467

v_zYRT 0,9467-8,314-273,2
p 101325

v =2,1222-10"m’mol ™



vV aa(T)l vv

Ing"’ =1In + n +(zV =1)=Inz"
e T T Gl
v 2,1222-107
Ingp” =1In = —
2,1222-1072-1,004-10
1,9344-1,4526 2,1222-107

" 1,004-107-8,314-273,2 ! 2,1222-107 +1,004-10™" ’
+(0,9467~1)~1n0,9467
In (DV =0,00474217 +
+12,3216-(=0,00471978) +
+(0,9467~1)~1n0,9467
Ingp" =-0,05194
@' =0,949386



Proracun kapljevite faze:
f(z)zz3 —z +(A—82 —B)Z—AB
f'(z)=32" —2Z+(A—B2 —B)

Prva aproksimacija — reducirani volumen cCestica:

20 gD PP _ 4 4788107
v RT
7(2%)=(4.4788:107) ~(4,4788-107 ) +(0,0507)4,4788-10°" = ~4,0095-10"°

7'(29)= (3-4,4788-107) ~2-4,4788-107 +(0,0507) = 0,0418

f £(0) ~ s
L0 — (0 _ ( 0) _4,4788-107 4,0095-10

7( >) 0,0418

=5,438-10""

) =5.46066-107
L z"RT 5,46066-107-8,314-273,2
p 101325

v =1,22411-10"*m’mol™’



vL ac (T) VL L

Ing" =In + In +(z"=1)-Inz"
v v'—b  bRT v+ ( )
. 1,22411-107
Ingp~ =1In - —+
1,22411-107 —1,004-10
1,9344-1,4526 | 1,22411-107°

+ -4 1 —4 =t
1,004-107*.8,314-273,2  1,22411-10* +1,004-10
+(5,46066-10‘3 —1)—1n5,46066-10‘3

Inp" =1,71584 +
+12,3216-(—0,59894) +

+<5,46066 107 - 1) ~1n5,46066-10

In " =—1,44841
o" =0,234943

Vs b

P =@

Stabilna faza je kapljevina!!

Normalno vreliSte pentana: 36,1 °C



