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#- Component 2 (N-formylmorpholine)
-~ Uger comments
= Experimental and predicted data
[=I Mole fraction of methyloyclopentane
C e LLELNLI L2 (TP
o - LLEL2ILT L2(T. P
E| Activity coefficient of methplopclopentane
O LLG 1AL T)
" Add data [Dptional]
- Experimental data (display only)

Available Data Sets

These are visible by expanding the nodes
of the Navigation Tree.

Ready




ThermoData Engine - methylcyclopentane + N-formylmorpholine
File “iew Action NEEENMENGREEEN Product Design  Experiment Planning  Updates  Help
- Component 1 LIMIFAC g
MIST-KT

| After initial evaluation for the
pure components,
comparisons with the UNIFAC
models (Original and NIST-KT)
can be made without fitting a
model.

This is done by first
selecting a UNIFAC
formulation from the
Mixture Models menu.

(Go to next page...)




File Wiew Action EOS  Mixture Models  Produck Design  Experiment Planning  Updates  Help

- Component 1 {methylcyclopentane)
- Component 2 (N-formylmorpholine)
- Uger comments

- _ Source Temperature Preszure Mole fraction of... | Uncert...
k=-Experimental and predicted data 2003 i san 0027 101.3 09835 000200
~ Experimental data (display only} 2003 min san 315 101.3 09751 000310
= Multi-property equations 2003 min zan 39.z28 1m.3 09712  0.00360
= UNIFACAG (Read-only) 2003 min san 328.84 101.3 09669 0.00410
- Mol fraction of methyloyclopentane, LLE (L1]L1 L2 (T, F) 2003 min san 3388 101.3 03561 0.00540
Male fraction of methyleyclopentane, LLE [LZ) L1 L2 (T, F) gggg min $an g;ggg 13] g gggg gggggg
dclluitusaglipicnt of methylopciopentane. (L)L G p<1/L.T) 5002 min oo I6E06 m3 negEl 00z
) ) 2003 min san 37319 101.3 0989 00137
- Calew multi-property equations 2003 min san 378.18 101.3 05751 00155
2003 min san 38312 101.3 09562 00178
2003 min san 38707 101.3 05323
2003 min san 390.95 101.3 05114 :
. 2003 min san 395.44 101.3 CI IC k PI-OT to
Double Click 2002 min san 873 103 ield
200.27 101.3 f ield...
I-I-E D- t 31155 101.3 . y
Iagl'am (0] i 319.28 101.3 . T

see results of the
initial fit. A Data
Table opens & UNIFAC: Temperature

fiTI H0Fl % 142 loge Y 147 Uy D Wanno &+ Connect  Rejected  Zoom{ShowHide connecting lines
4500

The dots represent the
experimental data from the table.

Temp erature

The line represents the UNIFAC
estimation.

| |
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Mole fraction of methylcyclopentane
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Ready




To initiate a model fit...

UE ThermoData Engine - methylcyclopentane + N-formylmorpholine

File Wwiew Action EOS BEUFGNEM Updates Help

+- Component 1 {methy v UNIFAC

+- Component 2 {(N-fon
Usger comments

+ Experimental and pr
Experimental data (¢
Single-property equ; R s
Calculated with sing  Yan Laar

+- Multi-property equat  ‘Wilsan

+- Calculated with muhll

O pndal Fitting Cantral Contar: [INIOIAC (Nnt fittad)

Margules
MRTL
Redlich-Kister

Property WwWeight Factor | Data Points Relative \'eight | Starting Emor Current Errar Adequacy
[l Mol fraction of methyleyclop... 1 211 e-002 0.0221 0.0221 0.007148
Mole fraction of methyleyclop... 1 3.05e-007 0.320 0.320 0.0213
Activity coefficient of methylz.. 1 000143 1.3 e+003 1.3 e+003 1av

Gas phase model 3

Peng-Robinsan V

Note: All properties are included in the fit.

1. Select a model
from the
Mixture Menu.
Here,
UNIQUAC
was selected.

2. Click Fit to start the

initial fitting process.

N—

Simplex fitting method ﬂ Refresh | Configure |

Ready




VE ThermoData Engine - methylcyclopentane + N-formylmorpholine

File Wiew Action EQS  Mixture Updates Help

BE Component 1 (methylcyclopentane)

+- Component 2 {N-formylmorpholine)
Uszer comments
+- Experimental and predicted data
Experimental data {display only}
Single-property equations
Calculated with single-property equations
=I- Multi-propernty equations
= UNIGUALE
tale fraction of methylcpclopentans, LLE (LTJLT L2 (T.F)
Mole fraction of methgleyclopentane, LLE [L2) LT L2 ([T, F)
Ll icient of methyloyclopentane, (L)L G (=170, T

LLE diagram

role Raction of methyleyclopentane, LLE [LT) LT L2 ([T, F)
ction of methyloyclopentane, LLE [L2] L1 L2 (T, F)
oefficient of methyloyclopentane. L)L G [<1/L. T)

=1 Calculated with
+- UNIGLAC
+- UMIFAC

ulti-property equation:

Double Click LLE
Diagram to see
results of the initial
fit. (A Data Table

0= Model Fitting Control Center: UNIQUAC

B[(=I[ES

Property Weight Factor | Data Points Relative Weight | Starting Emor Current Errar Adequacy

Male fraction of methwloyclap... 1 15 211008 0.00434 000434 0.000229
tole fraction of methwloyclop.. 1 15 3.05e-007 0.00423 000429 0.000236
Activity coefficient of methyle... 1 7 000304 1.20 1.20 017

After fitting, new results appear in the
Navigation Tree under Multi-Property

Equations

UNIQUAC: Temperature

opens, then click  [|[]

Plot) to yield.

Lagt action took O min

Connect  Rejected
ann|_ . * .,
" ‘s,
[ ] -
[ ] . ..
350 . .
o300
@
Fitting Result; Conve E
=
Recommendation: [N g 5]
A poor fit.
2000
Help
150
L ]
| | | | | |
0o 0.200 0.400 0.600 0.200 1.00

Mole fraction of methylcyclopentane

When finished, close the plot and the associated Data Table...



UZ ThermoData Engine - methylcyclopentane + N-formylmorpholine

File View Action EOS Mixture Updates Help

[+ Component 1 {methylcyclopentane)
- Component 2 {(N-formylmorpholine)

ﬂg] Model Fitting Control Center: UNIQUAC

- Uzer comments Froperty ‘weight Factor | Data Points Felative ‘Weight | Starting Errar Curent Ermor Adequacy

& Experimental and predicted data Male fraction of methylcyclop... 1 15 211e-003 0.00434 0.00434 0.000289 T
-~ Experimental data (display only} bdcl= fracticn of poct w1 15 3.05e-007 0.00429 0.00429 0.000286
~ Single-property equations ductivity coefficient of methylc.. ] 1 7 0.00304 1.20 1.20 017

- Calculated with single-property equations
=- N!ulti-property equations

UNIGUAC ™ E0S representation: Activity coefficient of methylcyclopentane {}[L, G] (X1, T {K}) E]@|E|
- Mole fraction of methylcpclopentangg®lLE (L1) L1 L2 (T, F) S Dataset | Smoathed | Reiected | Mole fract T : Activi tficiert of methul u e
Wale fraction af meth}'lc}'clopent 4 LLE [L2] L1Lz [T, P] aurce - ala sel moakhes BEC (=] ale frach... BmEB[a ure ClvILy coermcient of methyic... ncertainty
1987 weiroe 0 N328 175 0.e0

Activity coefficient of methyloyclpentane, [L)L G 1L, T) 1987 weiroe 0

]
; 2

LLE diagram 3 1987 weiroe 0

=l LIMIEAL 4 1987 weiroe 0

5

B

7

1. Double Click s e ©
= the ACtiVity |]D|::>

1 Coefficient data
entry to open a
table of the data.

33265 14.2 0.70
AR AR 125 NEN

2. Click Plot to see the
data plotted with the fitted
model (in blue).

0
0
0
0
0
0
0

3L Activity coefficient of methylcyclopentane [L, G] - Lnguss——

[ |
fp<1]|rm |:1f>< |jw
pi|

Log = Logy | DY | D

wiaring . Connect | Rejected | Zoom out | Full Wiew

Fitting Result: Converged

Recommendation: Save the EOS 17
]
2
E 1
£
5
S 14
H
=]
)
5 120
%

Note: Agreement is good, but it may
be at the expense of the LLE fit,

| |
300 320 340 360 320 400 420 440

Temperature (K)

Ready

When finished, close the plot and the associated Data Table...



ThermoData Engine - methylcyclopentane + N-formylmorpholine

File \Miew Action EOS Mixture Updates Help

[+ Component 1 (methylcyclopentane) ceas .
& Component 2 (N-formylmorpholine) ™ Mo del Fitting Control Center: UNIQUAC

- User comments Fraperty “wieight Factor | Data Points Fielative Weight | Starting Ermor Current Error Adequacy
& Experimental and predicted data Male fraction of methyloyclop.. 1 18 211e-008 0.00434 0.00434 0.000289
- Experimental data (display only) e EY PR SN I A P 15 306007 0.00429 000423 0.000286

- Single-property equations

- Calculated with single-property equations

=1 Multi-property equations

= UNIGUAC

- Male fraction of methylcyclopentane ILNLIL2(T.F)
- Male fraction of methployclopentarg? LLE [L2)L1 L2 (T, F)
- Activity coefficient of methylopcloentane, (L)L G 170, T)
- LLE diagram

1. De-Select the 2. Fit again...
. Check box for the
*| Activity
Coefficient data
to de-weight the
data in the fit.

O &ctivity coefficient of methyle... 7 0.00304 1.20 1.20 017

Fitting Result: Converged

Recommendation: S ave the EOS (222 Help)

ISimpIex fiting method 'l Refresh

Ready




UZE ThermoData Engine - methylcyclopentane + N-formylmorpholine
File  Wiew Action EOS  Micture Models  Product Design Experiment Planning  Updates  Help

l

x|

Component 1 {methylcyclopentane)
Compaonent 2 {N-formylmorpholine)
Uzer comments
Experimental and predicted data
Experimental data (display only)
Single-property equations
Calculated with single-property equations
= Multi-property equations
= UMIQUACAG
Mole fraction of methyleyclopentane, LLE [L1) L1 L2 (T, F)

After re-fitting, all results are updated pep— D
in the Navigation Tree under Multi- 0176

Property Equations -

Property
tole

EUNIQUAC!IG: Mole fraction of methylcyclopentane (T{K}, P{kPa}}

Mnl_e.fraction_n.f methpleyclopentane, LLE [L2) L1 L2 (T, F] B Source Se..  Rej. Temperature Pressure | Mole fraction of...  Uncert.. = 5%
Sctiwity coefficient of methylcpclopentane, [L1L G 170, T) 1 003 minsan 0 1 00,27 1013 09335 000200
LLE diagram 2 2003minsan 0 1 31155 0.3 09751 000310
UMIFAL/IN [Read-anly] 3 2003 min zan 0 1 39.28 101.3 09712 0.00360
Calculated vwgth multi-property equations 4 2003 mirsan 0 1 32884 101.3 09665 000410
5 2003 minsan 0 1 3388 101.3 0.9561 0.00540 -
B 2003 minsan 0 1 34833 101.3 09447 0.00830
7 2003 mingan O 1 358,33 101.3 0.9253 0.00930
g 2003 min zan 0 1 368,06 101.3 0.899 0.0125
g 2003 mirsan 0 1 73189 101.3 08836 0037
10 2003minsan 0 1 37818 101.3 08751 0.0155
11 2003minsan 0 1 A [l [1 85F [171 75
12 2003mingan 0 1 )
R B UNIQUAC: Temperature
4
. Shi
Double Click LLE _

Diagram to see

results of the new
fit. (A Data Table Hioe s Cormiaed
opens, then click H Much Better Fi
Plot) to yield. L]

. :::/// ™

250

Ternp eﬁv(u'e

The upper consolute point

o is indicated. Double Click
10} the point for details of the
- conditions | | |

0.200 0.400 0.600 0.200
Mole fraction of methylcyclopentane

Feady




@E ThermoData Engine - methylcyclopentane + N-formylmorpholine

File Wiew Action EOS Mixture Updates Help

+- Component 1{methylcyclopentane}

[#- Component 2 {N-formylmorpholine) <5 Model Fitting Control Center: UNIQUAC £|E|&|
- Uger comments Property ‘waight Factor | Data Points Felative \Weight | Starting Errar Current Emor Adequacy

[+ Experimental and predicted data 7] Mol fraction of methylcyclop 1 15 211e-008 0.000157 0.000157 1.04e-005
- Experimental data (display only} Rl bdale fiactinn of e o 1 15 2.05e-007 7.87e-005 7.87e-005 5252006

-~ Single-property equations ) O isctivity coefficient of metipic. | 1 7 0.00304 0.000 0.000
- Calculated with single-property equations

= Multi-property equations
(= UMIQUAL
ole fraction of methyleyclopeg®ne, LLE [L1) L1 L2 [T, P)

ole fraction of methylcyclgfentane, LLE (L2) L1 L2(T.F) [® EOS representation: Activity coefficient of methylcyclopentane [} [L, G] (X1, T {K}) E|E|E|
ctivity coefficient of meti@lcyclopentane, [L1L G 1L, T)

LE diogram Sorce Data zet | Male fractio... Temperature | Acivity cosfirient of methle Lncertainty
1 1987 we! roe 0 1 0 N335 o to S ee t e
2 1987 weiroe 0 1 0 33265 2 CI I C k PI t h

1 D I I k 3 1%Tweie 0 1 0 35245

ouble Clic izt . wR - it
h A 5 19knotie 0 1 0 3082 resul S Of new f|
158knotie 0 1 0 334.64 i
the Activity et 1 o B

Coefficient data
entry to open a
table of the data.

(] Activity coefficient of methylcyclopentane [L, G]

Fitting Result; Converged 1] ‘ T Hi 124 log¥ ‘i‘ 14 lg¥ DY DY

+/-| Connect  Rejected  Zoomout FulView + - 7

Recommendation: Save the EQS [see Help)

00

120

160

140

of methylcyclopentane (L)

Note: Agreement is not as good as earlier,
but as seen in the previous figure, the LLE
results are much improved.

| | | | ]
300 320 340 360 380 400

Temperature {K}

When finished, close the plot and the associated Data Table...

|F!eady
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File Wiew Ackion EOQS  Mixture Models  Product Design  Experiment Planning  Updates  Help

Component 1 {methylcyclehexane)
Componemt 2 (N-formylmorpholine)

|Jser comments

Experimental and predicted data
Experimental data (display only)
Single-property equations

Calculated with single-property equations
Multi-property equations

=] “i' -~

I
Configure
quakion Pa rameters
Control Center

LLE
LLE
ane

tale
Aty
LLE
alculated with multi-property equations
UNIQUACAG

Delete

Froperty YWeight Fa...
ole fraction of methyloyclo... 1
taole fraction of methylopclo... 1
Activity coefficient of methgl. . 1

[ata Points Relative Wei.. Starting Ermor Current Error Adequacy
14 010z 107178 235 1.68
B 0000268 281 N3 B22
7 000309 1450 1249 185

Model Fitting Control Center: UNIQUAC/IG

B=1ES

The Model configuration form allows customization of the fit, including

1) Selection of the Gas Phase Model
2) The algebraic form of the Temperature dependence of parameters
3) Temperature and pressure range restrictions

4) Relative weighting of LLE data

See Model configuraion form in HELP for details.

accessed through...

1) the Right Click men

Navigation Tree, or

2)

The Model configuration form is

node (here, UNIQUAC) in the

Click Configure in the Model
< Fitting Control Center

u of the Model

E model [zee Help] or repeat |

Model configuration: UNIQUAC

Gas phase madel | |4aq) gas "

Temperature dependence of parameters

1T 1 InlT] ar [] 172

Constant

Temperature restriction (full range 293 to 399 K]

Minmum TKE | | MaimumT(: | | [ Seftrestiction

Pressure restriction [full range 101 ta 110 kFPa)

Minimum P (kPak | | MasimumP(kPa} | | [ Seftrestiction

LLE data weighting
() Increased (O Decreased (%) Momal I

(] 4 H Cancel ][ Help

]

Fit

| |

Sirnples fitting method Configure [

Last action taak 1 min




