Chapter Five

Discussion

5.1

541-1 0‘02 = H

B \ ‘walues obtained from
both methods for [ \ \ amined in Table 4.1
and 4.2. Obvioug ' "\ \ the values from the

The mutual

bubble point pressu 5 ¥ Ed - kter results in the AAD
in bubble point phase composition
calculations. in all EOSs, the
differences in__ ef fwo tables do not
Y

&8 of COg and light

U

exceed the lim
E-fbutane. " In addit.ia :

hyvdrocarbon upto their effect on the

accuracy nﬂ ﬁhﬁ\:ﬂ v1 ions gives the
differences Qp percentj Hn m:: n‘e range of 1.5%.
Huwevaq wqﬁ qﬂWNﬁq ﬂﬂ é’ two tables
is foundd in the binaries of COj a?navier ?ocnrbuns as
for n-pentane to n-decane, especially in the PR and PT
equations. The difference in K;; values increases to its

maximum at 0.13 and thus causes the %AAD to be much higher

in Table 4.2.
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To demonstrate their statistical relationship, the
regression of the K;; values from both methods is made for
all four equations and the result of each equation is

presented in Figure 5.1-5.4, In this analysis, the degree

of relationship between two data sets may be measured by the
values of R squared. seen that both SRK and SW

higher than PR and PT

J
wand PT equations are

90.3% and 89,7%

equations yield R?* waver )
equations. How

still in the

respectively. \

Another trendfc = hs di in Table 5.1 which
gives the compariscg Y : \ lues of Kij predicted
"om both criteria. In
terms of the systems, £be a8y ge K;jj values for COg-n-
propane and fo _, C m ems 68 predicted by both

criteria are v'i?- ,. 'e range of 0.0100

- i
for the four equ? iona. In t.erma of ti

values obtaﬁqutﬂww Ejl"l ﬁ?'!‘ equations are

more consist@nt than the values for the ot.har equations.

The diWﬂWﬂwﬁ ﬁﬁﬂ‘g ﬂrﬁﬂtﬁﬁtema except

the COg-h-decane binary.

equations, the K“
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for COy systems
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FIGURE 5.4 Regression results of the optimum Kj j values
calculated by both criteria using SW eguation

for COy systems



TRBLE S.1 Cosparison of the average values of the optisus Kij froe the Bubble point pressure criterion
€1) and the Fugacity criterion (2) for C02 systeas

Systea :i?ﬂ i Kij —r— ¥ i"-i-eij” = Kij “jsn - Kij
: i\ from (1) froe (2) & (2. mall) From (2) | Froe (1) From (2) |
i C02 - Ethane v D.1436 0.1257_ 0.1328 : 0.1431 0. 1301 E
; C02 - n-Propane : 0.1331 0.13340 0.1333 % 0.1442 0. 1437 E
; Co2 - i-Butane . 0. 1565 D0.157 0. 1597 *; 0. 1550 0.1544 E
; C02 - n-Pentane E 0.1431 0. 1586 0.1344 ; 0.0972 0.0981 :
; €02 - n-Heptane i D.1146 0.1246 0.0848 ; -0.0275 -0.0197 ;
! €02 - n-Decane ! : -0.1324

D0.2055 0.2366 0. 1292

~0.1919
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An important observation from these applications is
that when the fugacity criterion is applied to find the
optimum Kij for a given EOS, the procedure is independent of
the accuracy with which bubble pressure, composition or any

other equilibrium wvariables is predicted. This is because

all P-T-x-y data are intpnod@égd jinto the objective function.
Therefore, this reasan pdad L why the accuracy of the
Kij predicted by t

by the bubble poin

The only advs criterion is that it

requires much les The comparison is

presented in Tabl E0OS is used as an

example. It can be puting time requirement

involved by the fugacity ‘me about ten times less than

that used by t;;
\F

is that this —ﬁ?

AThe reason for this

kY]
il

ons in objective

function calcula ‘ans. Therefare. in ighing between them,

the acc“raﬂﬂﬁﬁqmﬂﬁﬁmﬁ ﬂ,.jutatinn time and

effort.

’Q‘Imﬁﬂﬂ‘ifu UA1INYAY



TABLE 5.2 Comparison of the computation time required by
beth methods for COg-n-hydrocarbon binaries with

PT EOS

System
Fuga. Method
COg-Ethane 7.0
COs-n-Propane 6.6
Gﬂa-i-ﬂutane 4.2
COg-n-Pentane 8.0
COg-n-Heptane 12.4
COg-n-Decane ::L;,7“"__________?__V_L” - 4.0

Wy
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5.1.2 Methane - Heavier Hydrocarbon Binaries

From Table 4.3 and 4.4, the Ki_j values of methane
systems are much lower than those of COs systems and the

proximity of Ki;j values form two criteria is higher than

that of COp systems. equations of state, the

differences are fou ~_l.;;:~’ e A e range of 0-0.0100 for
every data set. SR, Tl sQme data sets where the Ki;
values equal zero 6 A give exactly the same value
in most cases. hi. indication can be
observed in the m Therefore, when the
regression of the ith criteria is made,
results from the SF ions show very high R
squared values, espe W equation. Only that
obtained for the PT ds low R?* at 84.4%, as

shown in Figure :

-

.y
AULINENTNEINS
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FIGURE 5.5 ] optimum Kij values
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FIGURE 5.6 Regression results of the optimum Kj j values

calculated by both criteria wusing PR equation

for methane syvstems
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p.03 - Y = 0.940772X 1
R* = 0.B44044

FIGURE 5.7 optimum Kij values

using PT equation

FIGURE 5.8 Régression results of the optimum Kjj values
calculated by both criteria using SW equation

for methane systems
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In addition, the average values of Kij for each methane
binary in Table 5.3 show that both methods give acceptable
average values for all four equations of state. The
differences in all cases are 1less than 0.0050. When

compared Table 5.3 with Table 5.1, it is also indicated

Table 5.4 =shag computation time of

both methods. E0OS is wused as an
example. The r ‘same manner as those

described in prev

l
 AuEInnineng
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TRBLE 5.3 Cosparison of the average values of tha g

: : SRK EOS E , PTEOS SWEOS

__EJSEH : FmEIE} Froa (2 o &Eﬁ:\ 0 fr:.:]:zx E rrn:.hgn Frnf]i'!]
{ Methsne - Ethane ! 0.0070  0.00§ = 0.0098 %, “olp 0.0051 | 0.0112  0.0112
Hethane - n-Propane 0.0134 0.014 32 9. 0150, 1\, ) 0.0083 0.0208 0. 0206
Hethane - n-Butane 0.0152  0.01604 0208 | 0.0055 ! 0.0166 0.0162
I Methane - m-Pentane ! 0.0182  0.0134 0.0035 ! 0.0204  0.0198
§ Wethiane = nillemow: | GiASER, Oies il e 0.0155  0.0130 ; 0.0591 0,08

X
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TABLE 5.4 Comparison of the computation time required by

both methods for methane - heavier hydrocarbon

binaries with SW EOS

System
Methane-Ethane gad. fﬁ-’q - \:xm&ﬁ-ﬂ 5.5
Methane-n-Propane | 7 7.2
Methane-n-Butane 6.0
Methane-n-Pentane Tk
Methane-n-Hexane 6.8

ﬂUEJ’J‘VIEJ‘ﬂ‘ﬁWEJ’m?
QW]Mﬂ‘iﬂJNWYJﬂEﬂaH
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5.1.3 Ethane - Heavier Hydrocarbon Binaries

The optimum K;; values of ethane systems obtained from
both methods were given in Table 4.5 and 4.6. From these

: values for most syvstems

tables, it can be seen that

are equal to zero. In

values has been found "Sinec 8 ély described, that

fugacity method

\\Q\\\{:.ble poeint method

.. the increment in

does not give zero
does, the differenc
deviations, at less le. Only in the
case of ethane-n-penfan 94 K do all four
equations have relat : ] values, sStill,

acceptable values f been found.

Surprisingly, _Ben

from both methods. i€ mmade for gfiour equations, only the

resuite tron it Wb 7 NUBIHYAAT ever crer

%, while the PR and SW eqéations wideld relatiyely low R®

v vn.ox AAANAIUNBIINENE e 5.0

5.12.

the K;; values
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FIGURE 5.9 Regressi timum Eij values

calculate ng SRK eguation
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FIGURE 5.10 Regression results of the optimum Kjj values

calculated by both criteria using PR equation

for ethane systems
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In Table 5.5 where the average Kij values obtained from
both methods are compared, good agreement between them is
also found. The differences in all cases are less than
0.0020, In fact, the proximity of the average Kij from both

methods in this ethane systems are the highest among three

systems studied.

Table 5.6 sho i Qime required by both

methods for ethane SRK equation. The

results are still this indicates that

no matter which equE \ﬁugaclty method will
require computing (#mg&sFwhithiare t ten times less than
the computing times oint pressure method.

From these results = has been indicated that

the K; ; values pk pressure criterion
vield lower dé ”r t J}‘-uaed for further
II I-yl
’ J;J

comparisons in the

ﬂ‘lJEJ’J‘VIEJVI’iWEJ’lﬂ’i
ammmm UNIAINYIAY

folluwing sections.



jaus Kij fros the Bubble point pressure criterion
yst ens

TABLE 5.5 Coaparison of the average values o
(1) and the Fugacity criterion (2

: : SRK EDS P EQS PT EOS : SH EOS
: Systes b Kij ¥ Kiy Kij Kij ¢  Kij Kij

i i from (1) fro "t | o {1} Ffrom (23 | From (1) From (2)
i Ethafe - n-Propane | 0.0000 ) Do \, 0.0000  0.0000 ! 0.0000  0.0000
: Ethane - i-Butane  0.0000 . ojoa) Mododu3's, 0.0000  0.0000 ¢ 0.0000  0.0020
* Ethane - n-Pentane | 0.0101 0053% 0.0043  0.0055 ! 0.0031  0.0046
e - = ' oLy ' ==

L =
= it

T

y;
T
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TABLE 5.6 Comparison of the computation time
both methods for ethane - heavier

binaries with SRK EOS

90

required by

hydrocarbon

Svstem

omputation Time (min.)

Method Fuga. Method

Ethane-n-Propane
Ethane-i-Butane

Ethane-n-Pentane

AULINENINYINS
AR TN TN
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5.2 Significance of K;j in VLE Calculation

The absolute average percent deviation (AAD) in
predicted bubble point pressures using four equations of

state with and without Kij are given in Table 5.7 for CO»

systems and in Tnhle;i-Jw thane systems. In both

cases, the average rom the bubble point

pressure criterion tion are used.

The resultsg : -Q§§R§\- for all equations,

Evidently, the ot imum Kij into the

mixing rules of state increases the
accuracy of the pr re values, especially
for the CO; systems en the experimental and

predicted values of crease dramatically from

over 15% to ],e ;1‘:;"“*—':‘;—"“=‘.‘_‘=:;7':::‘—‘5‘-¢ ' sets, As an

example of the ar frgure 5.13 gives the

]
comparison of the FLE calculatiun of COg-n-propane binary at

244.27 K Wlﬂ W%%tﬂ%§WEﬂiﬂﬁing PT equation.
"R ¢ ﬁm’&f“ﬁﬂ o E‘l'ﬁ aiﬁl gfiasacie

over ﬂ.l, this coefficient cannot neglected in
performing the VLE calculations no matter which equation is

used.



THEBLE 5.7 Comparison of the deviastion in bubble point pressure calculations with and without Kij using Four equakions of state For CO2 systeas

Systea T Range of P N y PR EOS PT EOS SH EOS
KD Catad o & AADICI RAD K ) AR AR AAD()
& j withouk Kij with Kij without Kij with Kij without Kij
| ———

L Kij = .1439 Kij = .1431
C0Z - Ethane 250.00  14.23-18.S1 13 l- 08 0.52 19.07 1.89 18. 44

Kij = .1370 Kij = 1442
COZ - n-Propane 266.49 7.96-25.79 1.88 20.31 1.94 17.52
244.27 £.97-13.40 1.13 19.86 1.31 16.27

Kij = 15595 Kij = 19550
COZ - i-Butare 310.94 7. 14-70.90 1.87 22.14 1.84 14.67
I 27 21.36-65.05 0.99 18. 64 1.12 15.30
P61 3S.72-61.17 2.01 24.67 2.09 20.43
3427 35.65-47.70 1.67 20.97 2.04 21.91

Kij = .1269 Kij = .0972
€02 - n-Pentane 277.66 2.25-37.01 S.05 27.31 7.48 24.10
311.05 4.56-72.87 4.52 21.67 5.37 22.65
344.16 4.08-50.97 3.75 24.53 10. 26 25.16
377.61 8. 96-95.0S 2.94 2211 6. 47 14.2

Kij = .0833 Kij =-.027S
COZ - n-Heptane 30.66  1.84- 7T4.64 2.46 15.21 8. 45 16,42
352.61  4.18-114.58 1.19 13.27 9.24 8.13
394.27  11.16-131.38 1.77 15.64 6.85 15.34
477.22  I7.28- 97.91 2.02 18.67 6. 47 17.86

Kij = .1049 Kij =-.1919
COZ - n-Decame 462.56  19.36-50.70 1.48 14.30 2.26 18.52
S 476.96  14.25-50.10 : 1.49 12.58 1.56 19. 64
542.96  19.36-51.00 ‘ o K938 . - 20w 1.52 18.54 1.69 22. 45
583.66  19.76-50.40 2 27 G 5. i = 2,46 24.06 1.85 21.30

" | L]
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in bubble point pressure calculations with and without Kij wsing Four equakions of state For Methane

FT BO0S

IRRRDICY

with Kij wikhowk Kij

TRBLE 5.8 Comparison of the deviabtions
sysbeas
Systes T Range of P N SR E05
KD Cate) ARDCH) ARD ) AR
3 without Kij

Kij = Kij = 0045

Methane — Ebhane 260,00 28.50-62. 10 8 3.01 1.83
270,00 22.53-60.22 9 -, 68 0.74

260,00 17.80-65. 18 11 4.52 0. 76

199,93 3.62-50.35 11 3.12 2.97

192, 40 2.65~-46.40 8 3.72 2.34

190, 85 2.69—45.60 a 2.52 .16

189, 66 2.49—43.15 9 3.18 1.7T6

186. 12 2.50-38.65 1L 4.28 1.29

172,05 2. 10-23.05 9 3.64 L.77

158. 16 1.76-13.55 10 5.51 3.51

144, 27 1.86~ 6.67 7 2.62 0.73

130,38 1.91- 3.31 4 s. 11 1.46
Kij Kij = .0066

Hethane - n—FPropane 273,16 6. 80-95.26 i1 6.42 1.85
256.49 6. B0-88.495 13 4.87 1.23

241.49 6. B0-38.45 13 S.64 1.34

226,49 6. BO-74. B4 8 - B Ly 9.13 3.86

213.72 1.87-63.90 10 = 3.40 1.44

195. 16 2.08~-48.20 13 = .49 3.?6 5] g 5. 20 2.34

192. 26 2.04-45.85 10 - 1.88  1.53 Y |4.08 1.89

187.55 2.79-39.65 9 = 5.01 1.85

172,05 2.10-23.25 a8 11.81 2.88

158. 16 1.70-13.70 & ‘ 389 9.98 3.03

144, 27 2.11- 7.35 [ 2.79 6.02 6.31 5.20 2.56

130,38 1.84- 2.86 3 (4T 5.43 g, 2.7 2.20 1.32
B HEINUNFNB NG ===

RMethane - n-Butane 28316 3,47~ 95.26 9 B i 1.35
255,36 1. 36~-108. 66 4] 6. 44 10,52 3.76 5.58 3.91

227.56 3.40- B1.44 ] 4.35 ®.62 4 5.66 gy 4.03

210, 96 .36~ B 4 BT 3.86

1 E S AT EN Uy 3

1E5. 96 1.36- 37. 9l O S400 4 7.6l 2.48

17756 1. 36~ z?-g 8 1.58 5.72 2.94 7.01 1.25

166, 46 1.3~ 19. 8 467 7.83 3.23 B8.13 2.06

B 8 B8

&

@« F 8 "

—ﬂtﬂl—HH:-INMHDM
cEANREREEEE0

upropahogug

Mu-l-hu:—-.hnmn--w

w LI $ 8 ¥
SRLLBBY

HHMPNMWH

SW B0S
RRDCED RRDICHD
with Kij without Kij
Kij = 0112
.49 2.67
Z2.23 2.7S
2.24 2.68
3.62 3.44
3.71 3.58
2.3 2.11
.98 2.75
3.34 .22
1.86 1.71
3.47 3.38
1.69 1.66
3.68 3.7T9
Kij = 0208
2.91 9.64
1.968 S.45
2.55 8.16
399 10.98
2. 44 T.32
F.19 5.88
2.57 4.79
2.64 5.03
347 11.62
Z2.63 .70
3.21 B8.61
.41 2.34
Kij = 0156
3.04 »
3.67 .
65 .

WN AW
828R

BN
SRBR2E3H

£6




a4 F 3 s L
TABLE 5.8 (Cank inwed)
Systea T Range of P ] PT EOS S EOS
KD Cakad RADCDY ARDICRY ARDACRD RO RADCY
wilth powithout Kij with Kij withowt Kij with Kij without Kij
Kij Kij = .0056 Kij = 0204
Hethane - n—Pentane 273017  13.62-136.09 10 10,03 6.37 7.0B 6.78 12.28
2438.35 6. 82-122.48 1o T.68 4.21 .59 S.74 10.20
223,93 6. 82~ 81.65 7 B.93 9.681 9,29 B.01 10,594
199, 87 3.42- 40.83 5 8.31 7.32 7.00 =0T 10.21
194. 18 6.81- 40.83 “ T.T6 5.99 5.80 a.64 12.26
192, 64 6. B2- 40.83 4 11.20 5.97 7.04 S.41 .87
176. 22 1.37- 20.43 =) 10.56 4.68 13.24 4.498 B.86
Kij Kij = .0155 Kij = 0591
Methane - n-Hexane 423016  10.00-100.00 mw 12.30 3.03 5.58 5.67 16.84
FIT3. 16 10, DG-100. 00 1 607 1.61 1.54 I.78 .67
348,16  10.00-100.00 1w 3.21 0.74% 0.59 1.21 5.20
323.16 10.00-100.00 10 3.11 1.10 0.50 0.83 4. 8%
298.16  10.00-100.00 1] 4.46 1.35 0.2 1.02 5.61
27317 L. 71-149.69 15 8.81 1L.69 4.51 1.63 g.86
248. 15 1.37-159.01 T 1.20 4.03 .02 3.79 13.54
2Z23. 16 L.3IT-115.67 [ 15.23 5.89 B8.95 T.19 18.91
210. 16 1.37- 81.65 mw B.71 .11 16.57 2.03 11.64
198. 08 1.35— &8.04 m «45 6. 67 15.31 1.43 8.12

RIANTU NN INY I
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In methane mixtures, since the K;; values are less than
those in COs mixtures, their effect in the VLE prediction
accuracy is not so meaningful, especially for methane-light
hydrocarbon binaries at low to medium temperature. In the

case of methane-n-pentane and methane-n-hexane binaries, the

accuracy improvement ) feac the Kij has increased

significantly for PT equation, even

though the Kij va ; -',7'“ﬁ=£;r these two binaries,

its effect has level as the other

equations. In dicted by PT EOS are

the lowest amongd every mixture and

temperature. Figure e accuracy effect of

VLE calculation wit S\ -ptimun Kjj aof the PT

equation for methane; tem at 273.17 K.

One drawbai values in the VLE

calculation can ﬁ- In case of zero

or very low Kjj w}th minimum deviat1uns in some data sets,

especially ﬂﬂﬂa@ﬂﬂ-ﬂﬁdﬁﬂﬂ'ﬁ?ropane binaries,

using the erage value§ in the calculatinns will give

e LA PRI AT BTG e oo

are remarkably different from the optimum values.
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FIGURE 5.13 Comparison of he ¥ Bspesults calculated with

ropanae hinarcand Wi . — \=Propane binary at
A b \\\
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1
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FIGURE 5.14 Comparison of the VLE results calculated with
and without Kjj for Methane-n-Pentane binary at

273.17 K using PT equation



This comparison has not been made for ethane svstems
since most binaries have Kij equal to zero. Therefore, in
contrast to the previous two mixtures, the VLE calculation
for these systems may be performed accurately without the

Kij' The only exception is for ethane-n-pentane binary at

high temperature of 410, KEJ which their Kij values are
relatively high when o ed : “gher binaries. When the
ary without Kj j using
each equation, } -  ;*~* n the same manner as
methane-heavy hydr g”‘;u7f} lle. %¥AADs increase from

1.19 to 2.78 for gif “2709 to 2.98 for PR EOS, 1.17 to

AUEINGNTNYINS
RIANIUNRINEIAY
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Raufiibrium Galouiats

Vapor-liquid equilibrium calculation has been performed

using the predicted optimum binary interaction coefficients,

point calculations

Y J,_
systems, in Table 4 me ha@ms, and in Table 4,5

= mmarized results of

in Table 4.1 for COy

for ethane system
SW, PT EOS, and also presented in
Chapter 4. In mparison of the four
equations is made gough . >tel, average of the AAD for

each binary system.

tween experimental

K bhle pre;sure as alculated by four

and predicted

equations mﬂqsﬂmﬂﬂwﬂzmu the SRK

equations seflhs to work better n the r three for CO,
svstemﬂ Wﬁi mﬂﬁrm qurngmra E also close
to that9%f the SRK equation. Both of them give the AAD less
than 2% fqr most systems, except for COg-n-pentane which the
predicted results are inferior in all equations. Yet, the
PR and SW equations do not perform very well in overall
predictions. They give much higher deviations than those

two equations, especially for COg~-heavy hydrocarbons.
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TABLE 5.9 Totaf deviations between experimental and

predicted bubble pressure for COp systems

System SW PT
Cﬂz—Ethanﬂ 1.89 0.53
COg-n-Propane 1.63 1.50
Cﬂz—i-Butane 1.66 L+17
COg-n-Pentane 5.98 3.59
CO3-n-Heptane 5.29 1.76
Coaﬂn—necane 1.38 1.28

Overall 2.97 1.64

AULINENINYINS
ARIANTAUNIINGIAE
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The comparisons between experimental and predicted
bubble point pressures by the PT and 5W equations in Figure
4.1 to 4.6 also showed the preferable performance of the PT
equation over the SW equation. In addition, the comparison

of all four equations for COg-n-propane at 266.49 K is given

in Figure §5.15.

5.3.2 Methan ‘f‘";-* gcarbon Binaries

pressure calculations
of methane systems have drawn the same
conclusion as the r~v 7?. ps )3 ey¥ystems. From Table 5.10,
in overall, the PT ;kl 2 ¢ it w; vield better results
than the PR and SW Eq#%%%ﬁ? jowever, the performance of
all equations [ stinct. The four
equations prndﬁ'é ;l ge of 3.0% except

for methaneﬂethal binary uslng PR eq- tion and methane-n-

S T3 “ﬂ“Ll H i Emw 3 [

obtained.
A mmm UNANYINY
8 superior performance of the PT equation over the SW
equation can be observed in Figure 4.7-4.11 which shows the
comparison between the experimental and calculated bubble
pressures for both equation. Figure 5.16 also shows the
bubble pressure calculations for methane-propane binary at

273.16 k using all four equations.



TABLE 5.10 Total deviations between experimental

101

and

predicted bubble pressure for methane systems

System SW PT
Methane-Ethane 2.58 1.56
Methane-n-Propang 2.41 1.79
Methane-n-Butane 2.45 2.87
Methane-n-Pentane 5 ;"[J ’ ¥ 5.98 5.63
Methane-n-Hexane 2.24 1.75

Overall 3.13 2.68

AULINENTNEINS
IR TUAMINYAE
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Y
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ﬁ 49 K using four

FIGURE 5.15
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FIGURE 5.16 Comparison of the VLE calculations for Methane-

n-Propane mixture at 276.16 K using four

equations of state
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5.3.3 Ethane - Heavier Hydrocarbon Binaries

Table 5.11 gives the total deviations in bubble point
pressure calculations for ethane systems using all four

equations. In this case, e PT and SRK equation are still

in superior performance & T £ her two. However, the SW

binaries. Only

causes the overall

\\\\\ han 2.00%.

equation does not’

deviation of this

Again, refer b-,in Chapter Four, the

comparison betwee calculated bubble

pressure by The PT = as been given. Figure

5.17, as an examp “Ppresent lmcomparison of all four

equations for ethane=i=bm .‘:‘ 1.27 K.

ﬂ | g’
ﬂummmwmm
awwmmmwnwmaﬂ
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TABLE 5.11 Total deviations between experimental and
predicted bubble pressure for ethane systems
System SW PT
Ethane-n-Propané 1.13 0.70
Ethane-i-Butane’ 2.19 1.7%
Ethane-n-Penta 2.00 1.18
Overall 1.77 1.22

-‘:u
AUEINENINYINT
ARIANTUNIINGIAY
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FIGURE 5.17 Compar r‘I- of - the VLE calculat¥ions for Ethane-

:ﬂﬂﬁiﬂﬂﬂfﬁm ﬂi using  four _

tions
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5.4 jj—Y¥alues for the SRK and PR

5.4.1 The SRK Equation

Graboski and Dauber in 1978, have reported an
extensive tabulation _df the ““-}n;eraction coefficients
for mixtures Lainine nkﬁhon components with
hydrocarbons usitzﬂib-ff’ L In their work, they
also employed the j "ﬁbsssi\\\qubhle point pressure
deviations. Unfor Pl d the K;; value to be

a universal const

‘\\ '\
\\\ inary pair and be
\

independent of temp ’ In addition, the

J.i"‘l
search optimization o L that of the least square

o

method.
Reevaluati‘f ). search of the

optimum Kj j for» E calculations withﬂghe SRK equation was

i AL L
TR e

Comparison of the K;; values for the SRK equation
obtained in this work and from those works are given 1in
Table 5.12. The optimum Kj values here are in egood

agreement with those of Eillott and Daubert. The
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differences between these two are less than 0.01. On the
other hand, when compared with the values from Graboski and
Daubert's work, they seem to have no relationship to each
other. This may due to the data base used in each work and
the optimization technique employed. Another distinction is

that, in this work, the opti Kjj are evaluated depending

Kato et eral COg-hydrocarbon
systems and expre { bhe PR equation as a function
of the temperature &6g ’ acentric factor of the
solvent. In thei ained the K;; values by
regression y_“—_:""; using the bubble
point pressure o_gec ive fu 7

Table ﬂﬂajﬂg Mﬂiw&’]}ﬂd‘iln this work and
those oseu:t by Kato € et al. gfor COp ggvstems. The
cnmparﬂﬁ’]aﬁa imumlg‘mngq aﬂ been found
between these two works. Among six systems, only COg-n-

Pentane binary vyields acceptable values between the two.
The explanation for this result may be the different data
base employed and different algorithm used in calculation

method. From this application, as an example, the aleforithm
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TABLE 5.12 K;; values in the SRK equation as predicted by
Graboski and Daubert (16), by Eillott and Daubert

(43), and in this work for CO2 systems

System
Eillott &
Daubert
COs-Ethane 0.1340
COs-n-Propane 0.1280
COg-i-Butane | ™
COs-n-Pentane Y 0.1407
COz-n-Heptane I 0.1120

COy-n-Decane u I. ' d-
PRIAINTUAMINYAE
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TABLE 5.13 KiJ values in the PR equation as predicted by

Kato et al. (44) and in this work for CO; syvstems

System

Cﬂz-Ethane 0.1365

CO,-n-Propane 0.1318

COg-i-Butane 0.1275

COp-n-Pentane 0D.1271

COg-n-Heptane 0.1483

COy-n-Decane (A 0.1585

vl:

ﬂUEJ’JVIEWI?WEJ’]ﬂ?
QW?Nﬂ‘iﬂJNMT}ﬂmaH
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e results
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