3. ZADATAK

Procijeniti molarni volumen etana u podruc¢ju zasi¢enja
pri temperaturi od 298 K 1 tlaku od 41,3 atm.
Pretpostaviti da se plin pri tim uvjetima vlada prema
Redlich-Kwongovu modelu.

Redlich-Kwongovu jednadzbu iskazati u polinomnom
obliku, f(z)=0, 1 rjeSavati je Newton-Gossetovim

postupkom.

Podaci:

Tx=305,5 K; px=48.,2 atm; @=0.098



REDLICH KWONG (1949)

Prva moderna jednadZzba stanja treCeg stupnja

Jednadzba
RT

a
P= V—b_ﬁv(v+b)

RT RTh b
v — —vz—(b2 jv— 4 =0
p p  pIT)  pJT
23_22_(b2p2+pb_ ap jz_ abp’ __
RT?> " RT RT*JT RTT

Z3—Zz+(A—Bz—B)Z—AB=O

Parametri
L_QRT y_ QRT
Px Px
1

Q = =0,427480
“ 92 1)
(2" -1)

Q, = 3 =0,086640

Q b Q
A ap _ apr B _ p _ bpr

TR T TR "RT T

T T



Zadatak:

7=298 K (Tx=305,5 K)

Temperatura je ispod kriti¢ne, plin se (na¢elno) moze
ukapljiti

Zadatak:

41,3 atm (px=48,2 atm)
Razmjerno visok tlak

f(z)=0
23—22+(A—Bz—B)Z—AB=O



GOSSET NEWTON METODA (1986)

JednadZbe stanja treceg stupnja po z
(Redlich Kwong)

f(Z)=Z3—22+(A—B2—B)Z—AB=0
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GOSSET NEWTON METODA (1986)

Realizacija

1. Inicijacija

B
pv/ RT =1

kapljevina z
para zZ:

2. IzraCunavanje funkcije f(z)

f(z):=2

3. IzraCunavanje derivacije f(z)

f (Z ) ;=0 — kraj proratuna

f'(z):=2
f(Z) tak
f'(z) > 0—> 2=z= f'(z) pot\;réaki 2na
Ty : _ povratak na
f (Z) < 0> para: z =2z )

kapljevina: z = 0,3z Povratak na
tocku 2



Zadatak:

p=41,3atm=4,18472-10° Pa
T =298 K

JednadZba stanja treceg stupnja

7’ —22+(A—32 —B)Z—AB:O

Parametri:
275/2 ) 2 2,5

. Q RT, _ 0,427480-8,314° -305,5 —9.870

DPx 48,2-101325
b Q,RT, _ 0,086640-8,314-305,5 — 4.506-10~

Px 48,2-101325

ap 9,870-41,3-101325
A= = =0,3898

R*T? 8,314 .298>°
-5

B bp _ 4,506-107-41,3-101325 —0.0761

RT 8,314-298



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

Prva aproksimacija — idealni plin:

0 \4
20 = PV =1
RT
f(z(o)):l3—12+(O,3898—0,07612—0,0761)1— ~0,2782

f’(z(o)) =317 =2:1+(0,3898-0,0761” —0,0761) =1,3079

(1 _ ) f(z(o))_1—0’2782

L0 = 0 _ — ~0,7873
f’(z(o)) 1,3079
£(2")=0,7873" ~0,7873" +(0,3079)0,7873 - =0,0809
(2} =3.0,7873%-2-0,7873+(0,3079) = 0,5928
il
f Z(l)
22 =0 _ ( ) =0,7873— 0,0809 _ 0,6508
f’(z(l)) 0,5928
2% =0,5685 2% 20,5129
2% =0,5265 29 =0,5114

v _z'RT 0,5114-8,314-298

=3,028-10*m’mol™
p 41,3-101325

V




Proracun kapljevite faze:
f(z)zz3 —z +(A—32 —B)Z—AB
]"(2)2322—2z+(/1—B2 —B)

Prva aproksimacija — reducirani volumen cCestica:

0 b b
Z( ) = B = q = p
1% RT
£(z%)=0,0761 ~0,0761” +(0,3079)0,0761 - =-0,0116

£'()=3-0,0761” =2-0,0761+(0,3079) = 0,1731

20 =0 f(Z(O)) = 0,0761- 2010 _ 5143
7= :

2% 20,2019 2% 20,2034

2% 20,2021

. z'RT 0,2034-8,314-298
p 41,3-101325

V

=1,2042-10*m’mol™



Izbor stabilne faze:

Izraz za koeficijent fugaciteta:

1% a 1%
Inp=1In + 72 In +(z-1)=Inz
v—b bRT v+b
Para:
A% v
% a %
Ing' =In + In +(zV =1)=Inz"
v'—b BRT? v +b (=% 1)
v 3,028-107
Ingp” =1In ) s
3,028-10" —4,506-10
9,870 3,028-107"

" 4.506-10° -8,314-298" fn 3,028-10° +4,506-10°
+(0,5114-1)—1n0,5114

Ing" =-0,36736

0" =0,692561

Kapljevina:

L L
\% a \%

v —b ’ bRT*? In v +b
1,2042-107* .

1,2042-10* —4,506-107°

. _95,870 n 1,2(242-104 .
4,506-107°-8,314-298¥*  1,2042-10 +4,506-107°

+(0,2034-1)-1n0,2034

Inp" =-0,363233

p" =0,695424

Ing" =In +(ZL—1)—lnzL

Ingp" =In




Manji koeficijent fugaciteta—
Manji fugacitet—

Manja Gibbsova energija—
Stabilna faza—

Para
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