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2.3.1 auqastwineanasvaamauasla (Vapor-Liquid Phase Equilibrium)
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Equilibrium Data I #ail

NANUMT Antoine’s Equation (3]

Logio(P*) = A - ".T‘E_c (2-1)
Avunlw P o mwiilovesasdusvneuiiun (kPa)
T Ao armvnil (Q

A B, C fia Fhmﬁ Antoine’s

d 1 |3
A1 2.1 uamsIBt AR Antoine’s [Aaean n.1]

Substance | Tb (°C) A B C

Ethanol 78.229 | 7.24222 | 1595.811 | 46.702

Water 100.001 | 7.06252 | 1650.27 | 46.804

Acetone | 56.067 | 6.25017 | 1214.208 | 43.148

Benzene | 80.09 6.01905 | 1204.637 | 53.081

L] o = J [ 72
AvuAv b  fie yudenvswsing finnweu 1 ussema

asdillfdnwinslfaunfgiuid lolugauaiuasarsazarligaund (deat-
Vapor/Non-ldeal-Sotution) lntly Modified-Raoult’s law



AunauBIBIAYTENBY (Composition Balance)

AN1I¥YaANA?

annsle

Al %
¥,

Equilibrium Equation

Yx; =1

yi=1

Ao iAvduluavewsuvad
As avdluavesls

Ao vuandwuYedIs (1, 2, 3,..)

WP =y Pt

Al ¥i

p

sat

p

A8 Activity Coefficient
AD AUAUTIL

Ao arunuledusa

-~ |5 1 J
ATIUAUTINTBE AT Wi naumseo il

P = Zyx Pi*

2.3.2 Actlvity Coefficlent

(2-2)

(2-3}

L] d - 1=d .’;
2.3.2.1 Wilson Model ituguudrassiiannsaldldivarsasandliiita 1y g
Nty wudu-ngdn Wiy nansResanlussdulinanaady @] Wireuemms
o L) o . v o
dwiuAmanuduiuees Gibbs VEIASAIEEDET 1IN

RT

o [ £
Amuaiv g

R

B
g =-X; ln(x1 + Alzxz) - xzh'l(X2 + A21x1)

fa Gibbs Free Energy

Ao AAiveusa (R = 8.314 J/molK}

Mnaumstduimeldauiign deal Sotution mung Raoult’s

(2-9)



AU A1 Activity Coefficient annsawldvinauns (3]

A1z Ay ]
+A52%; A21x1+xz

lnyl = - ln(x1 + A12x2) + X2 {11

A1z Ax ]
11A12X%2 AzaXi4xg

tn}’z = "']ﬂ(xz + A21x1) + Xy L
o Py v ' 4
Lo A12 was A21 ﬂ'\u'ﬁﬂﬂ"lu’lﬂnﬂﬂ’]nﬁunqs ma‘l‘\]u

— s, 4112-111]
Az = o P [ RT

=h _M]
A21 - V2 exp [ RT

Amualv v; A8 Molar Volume 18315

Ay f9 Interaction Energy (J/mole)

i,j Ao mvvendiduansieg (1, 2, 3,..)

wasamTOM Ay lhanannns wolui
=~ @t
S_—
Az = —(1 —g3) G) (91?2)0'55152

Az; = —(1~g30) G) (V1Vz)°'55152

fAvunln &; A Solubility Parameter (J/cm’)>")

& A8 Interaction Parameter

(2-5)

(2-6)

(2-7)

(2-8)

(2-9)

(2-10)

(2-11)

(2-12)
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wavawsom v, Weanaunas seluil
U = Vg + ﬁ(t - 25) (2-13)

fvusld  t s gagil CO)
v, Ao Molar Volume vasansilgamgiinne
vys A9 Molar Volume 'uaaen'sﬁqmuqﬁ 25 °C

uaws

_ (vp-v25) -
B= (Tp~25) (2-14)

v o 7Y
wazasen &; lavnaunts aoluil

5, = ”72:) 825 (2-15)

2.3.2.2 Universal Quasl Chemical (UNIQUAC) Model a§1siusinaunisues
Wilson’s SinausAgIui il jiuiusannsedesalfanesdussneufugudees
Jusgiuituifadusdavodaana 41 daannsolildfureuvarnaudilaiatnih
(Nonelectrolyte) orvasiiiuvsamamanilidavialifiidls 1y evmea-th wmuea-h
udiu Fadn Activity Coefficient annsawildninauns 13]

=in() +qautn () + 62 (1~ Tok)
tnyy =1 (1) +501tn (50) + @ (b= 2 k) = 0 In@s + 0,720)
T21 _ T2 _
+qu1 (61"‘92721 92+81T12) (2 16)

o Z 0, 2
in =|n(—)+— ln(—)+ (z ——t)— In(8, + 6,1
Y2 %) T2 q2 . o1l ] qzIn(6; + 8;713)

+6,q, (-2 4 ) (2-17)

0,+8;725  0;40,7q;

fwmuald 1y Ao windwedndsnuufanius



KA@M INANIUM Ty, Ty, I0INANNITABLUT

_ Auyo
Ty = €Xpl|— RT

_ Aujz,
t21 = €Xp (_ RT )

Amuald  Auy; Ao tadawdsrumsly

wazawnsase i, L, ldnaunsialui
L= g(ﬁ —q)~(—-1)
=2 —q)~(n—-1)

o L <l e =
fvunl z an Adtavlaoatiutu
= 1 ddY o
7 A AAsiTuivnuaveslinana
- 1 dds o X da
q Ap MAhIuiuAuiivsliana

o 1 1] :
WaANSOAIUNT Oy, Py, Oy, B lA0NaumsrelUil

X117

¢1 = xlrl‘l'xzrz
¢ e Xz
2 Xy txams
X143
91 —_ e —
X qi1+x2q;
_— X242

z X1G1+x262

11

(2-18)

(2-19)

(2-20)

(2-21)

(2-22)

(2-23)

(2-24)

(2-25)
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2.3.3 wuusiasantinduatisdrsuuuns (Simple Batch Distillation Model)

v

Boilup
VYo g Condenser
| p Distillate
——
\ D,KD
W, x, Still pot

Uil 24 uamsasdusznauvesmsnaustne (5]

aunsiilalunisAman [5]

HMIINTTANAVBIVBAVAMAUTAUVINUBATINTSNAUAI YOI SHAN U
dw
—aWaw) _ pxp (2-26)

AwuAly w o fe Swniluadudusasanstumiaiy
xe Ao wmednliasususesarsiuviesy
D Ao Snulliavasansinduls
Xp Ao wvanluavesarsiisenidunandusivnaiu
t Ap LM

Pnaunsh (2-26) awlen

il LAY ) P (2-27)

duv udv | vdu
dx dx dx

it
+

Amualv



AMANNTI (2-27) M dt wsla
—Wdxy — xywdW = xpDdt

o 5 o a .IJ '
nndnsmsgydeiaumyindudasinsivavesnisndu sl

dw
—_——=D

dt

—dW = Ddt

WAL (2-29) adluaunsi (2-28) 2elddn
Wdxy + xypdW = xpdW

Jaguuuvaunslwi

dyy AW

Xp—Xw T w

NUIMsBUAtnTM aunas (2-30) esla

J'xw,ﬂnal dxw  _ J‘Wﬂnal aw
xw Xp—=Xw w w

NAUNTS (2-32) exla

In (w[!nal) i J‘xw dxw
w Xw.final Xp—Xw

AMUAL Wi AB Snnuluagaviigvasasiumionu
Xwat A8 Iwduluagavneveashunliony

auns (2-33) TauialuiGundh Rayleigh Equation [5]

13

(2-28)

(2-29}

(2-30)

(2-31)

(2-32)

(2-33)
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2.3.4 wuSIApININAUEIRUEIULLUNG (Multistage Batch Distillation Model)

L}-,x]- .II j,[

V,‘+1J}’j+1

Uil 25 uansesduszneunsnauaIRuANBULNE (6)

gunsslunsawnn [6]

aunaliasm (Total Mole Balance)

W= wﬂnal + Diotar (2-34)

augaluavedsIAusenay (Component Mole Balance)

' wa = W[Inalxw.final + Dtotalxb.aug (2-35)
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L] L] IJ .5 Il:
Al Dt A8 S UWavasEsTindulavanun
- ﬁ o v ¢ =
Xoavy A0 tAvdliavssansisaniBundniusiiode

INANNT Rayleigh Equation (2-33) 9sld

Wﬂna! = Wexp (— f W dx_w) (2-36)

XW,final Xp—Xy

23,5 mymfuflEnson Slmpson’s Rule {7]

yI yﬂ y y;
Bl » X
X I
- — :
| 1
- b >: - h r-:

Uil 2.6 wamsssrussnauNITAMIN Simpson Rule (7]

0 J L L4 J
g annsadnnuuildns g

Area = j:h flx)dx = g(y1 + 4y, + y3) (2-37)

o Y ' w »
1NANNTT (2-36) AT HNTINTENMIN Au x; ald

Xp=XWw



Xw.final

A W dxy

A areq = j e
xW,finatXD — Xw

f(X) = 1
Xp—Xw
7
/
Xy, final Xy

Uil 2.7 nansduifldng 7

a1 " | ¥
ngu el unlsnsm

area = [¥ 2w

Xw.final Xp—Xw

& v v o . y v o A
tasnImAUENIMMETYee Simpson’s Rule a¢l#anun1sdail

Iy fedx = Z2[f(a) + 4f (£2) + £ ()

wla

-
wasile f(x) = p—

A AL N1
MNEUN15 (2-36) Qﬂa'llﬂ5““'11.'?”'lma’lﬂu'lﬁﬂﬂmﬂ'ﬂlﬁﬁdlﬂ nau

W, rinal = w e(—area)

16

(2-38)

(2-39)

fx)dxy = W;TM [f (Xw.pinar) + 4f (M'—";—'ﬂ) +f (xw)] (2-40)

(2-41)



=y ﬂ' C:! v e
AT (2-38) AnsevUTinuasinaule sl

Diotar =W — Wﬂnal
& ar 4’
u

INANNTT (2-35) anrsamiavduluavasansnandu o4

Wxyw—WyrinalXw finat
Deotai

Xpavg =

&
2.3.6 3Bn1svineuvamenauwuung
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(2-42)

(2-43)

23,61 dnsnrsdoundunsil (Constant  Reflux) Wun1simuasnsintg

w 8w o 1 a | ' [ a w & ) o
{launau‘lmm I.Wll.l.lanﬁ"IN'IU‘lUﬂ"Iﬂ']'ml.‘llﬂ'ﬂu’ﬂi]ﬂﬂ'ﬁﬂamﬂmﬂ'iWﬁi]U']ﬁﬂﬂ\l a9 MMAIY

o 4 .:l L3 oy [ 7] lll )
wWutuvZesuuluavasarsiimdsnislunenduanas Joiliarsnanduinnduladai

Y] v P 2 v .
wWnduanas uanieidnsinistioundumdl uazarlfaumsidunssves McCabe-Thiele [8]

o o
PIu

9elddn

L D
y=sx+,xp

Awunin L fip dnsmsivavesarsihunau
V D HNTINITLIMEYBIANT
D Ae dmsimsinaventindug
R A dunstoundu (R = £)
L L L/D R D D D/D 1
v L+D  L/p+D/D R+ ¥y T 13D L/p4D/D . RH1

(2-44)

(2-45)
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o
uasiie

Y ) 1 ' v v b R
i)'lnaumitﬂumﬂmﬂ Qﬂlﬁuq'l ﬂ')'m'a"u’ﬂaﬂﬂi']ﬂﬁﬂ'ﬂﬂ'lﬂu F wip D

(7 [ o 17 Pl o |
Wsnsinmstounduasil sxvitdanuduvesnsasinulue sanguil 28 astuduile

VB X SraAMTIIIIAT X idaranawmluie

1 = I
Time 0 3 - h ~ .
— 1 Time 1 e
3 7 I [~
: '
4 i , :
, '
3 i ¥ i
: i 3 |
i
I } 4 :
: 1 1 :
1 ! ! 1
[ ! 1 1
' : 4 !
: ! | !
X

{ .t‘” _"’) I

-
-
-

0 R

- o ar o
Uil 2.8 wamsmsAsuuvasdaduluaiisnsmistleunduasil (8]

2.3.6.2 anududuvasarsndaiuelasil (Constant Distillate Composition)

o v oW a w o] " v v oW o
Wumsduamudituvesansedadusiivineg widiatawnuluamududuiaswnly
ol o E v ow v vow - W "
avesvetnieluenduiazanasnswariuirdesnislimnuiduiuyesmsudnfusiadi
ad v - ar [ o ] a1 [ L
Ansufivomsanisleundu 91naunis 2-33  sziiuIAIuduYeInIT A UNIAY v

wanzasiuaudugegaiiannsnild fe qaidnsdoundu (L) wirrudarmsssne V)
viefiFoni Snsnmstleunduvun (Total Reflux) 3nguit 2.9 weuinilaviansiuly x o
Aoganas \wszaztuidonisy x, Al Adpafiuaruduresnsiiviefiudnsinis
Jounduluidos sunsvitmnduvendunselawviiu 1 (8]

1
»
3

Time 0 z Time 1 2

+

&

-
-
=

-
=

0 iy ol 0 Xg

- ) -
U 29 wameanrsAuarnuvasnswiiladnsnstioundudey (8]
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2.4 MATLAB uaz Graphical User Interfaces (GUI)

2.4.1 MATLAB

MATLAB iiulusunsaitldfunisesnuuuamieldlunisdamisadamand
TastamzaddaiunumadmnTanasinemans Tanaiugnmssunvesivsunsy
MATLAB agluzutsanasiuieuming dafilufiimesdolusunsudae nanide MATLAB
diuddevesrassdilunmundinguiie MATrixLABoratory yatruveslusunsy MATLAB fio
nsfiigaddesunmnndwivldlumsyssnanateyattussqegumindnssunqunquine
adinman kel Suugunasmvszgndedininenn dddgannseldulusunny
nsufitigvidine WWadunadnaziivssAveamgann usnanil MATLAB §iliann GuI
(Graphical User Interface) iussuusaiflvvsidldnisainalusunsudssyndtawzani
fldwasnannsayhlflnede vensnd MATLAB Saldimnnlusunsud fiBndaumid
Fondr  Simutink ifleldsaeanmituesszuuviensevauntsisiauls Taeglda
awnsaideuressivseneudenssatdiuvesssuuvienssuauntaidieiulugivesudent
fwazgmnsenslii uwuitzdssuigadids MATLAB druaumn nismadeuTzuuAng
FohlFadarmsuesivseinsam hlgtuiinglion Simutink wevemrmiulae
WHRURUNIRUANERAMNTT AnAuTRmdd T udgtulinnin MATLAB antd
huadasdlelunnsifounsasuvtailutssgndldfuamiddundraunsvans (9]

2.4.2 Graphical User Interfaces (GUI)

Graphical User Interfaces (GUI) iluignislinmazmnunilnenmaimasly
fenedoansiuiniosranAnnelngiunemn 1y msedaunduuduna (Push Button)
nsteudaniumiludawndeniiu (Edit Box) uasmsniinuuwing (Radio Button) iusy
Friunsviausedusunsudeduagiuglidiinsdeudayansodimsivasduseney GuI
wiolyi lasvialuanSenditeudtinumissduseney GUlduiu wmgnisel Event) e
wgnsaiiindy Wy Glinady vieldeudeyaludewdlutoyn Tusunsufiesirnumy
yarndsidoulineviienouaussiummmsnify Gunlusunsuivhemmgmsolty
dnwniziiih myduindewsemanisal (Even Driven)

v v \ v o= w X
maadslusunTy GUI Ty MATLAB fldauusenaundn 2 diufidesfioninn fail

2.4.2.1 ssdlsEnauvas GUI uumtidildanseldnoududly tu Junn doswud
v PRy U 0 S v L7 [P
doa2m ununanT vietuing Vil ssduszneu GUI warilduuduilifinsainty
T %
Object ilawilslulusunsu MATLAB visdu
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2422 ﬁanﬁ’uwwwmﬂamauauamamqn'ﬁnmmwﬁlﬂmmaunumnﬂunauuw
axuvasiusunay GUI Tnoflaridumenifidaiawnesh Mardu Callback (Caliback Function)

gagumsasialusunss GUI Jeansaudanueamiy 2 drwuudn Ae nasadn

avAUsENOUYE GUI
Ps Y
2IAUsENaULYY

w30 Object uuwindn wasnisdsudeddy  Callback dwmiu



WeUN1IsALEYeY

unil 3

A15ALHUY

el o v W
Anwmguijiiievesiu

ATEUATNAUIUUAY

. o
Anwvuudnasyrtlnmansn Anwvsunsuilldlunts
e - o °

nmtaiuRTEIINIRALILNY annn (MATLAB+GUI)

Taiinu

h

| 4 [J
aalusunsuAuinsaIn
[J - o L g
uuumammaﬁmmmmsﬁlﬂﬁnm

h 4

lusunsuitlanauan

AENETIRIuR

r

vnrnaasduanne

WeInu

o - Y Alv
WIBUWMHURBN1INARDE NUAIWILA

nn1sannulaelelusunsy

/ ajunariaTizving /

JUT 3.1 wanausum Al
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o o Y w
3.1 Anwmgufjlinerdesiunssuluntsnaunuuns

v . o 4 ¥
Anvmguijuasndnmaitruvsmenduuuuns weliudayatugnlumvnasiuas
msAnwuudaemniinaans 1ty Ussianueamenduruunsitnisvinauveeniy

wuung Wudu

o 4 o ') o
3.2 AnvuuudiaamisadladargasMmneataiunISuIUNITNAULUUNS

5 ec o ) a o | v
Anvwuudrasmiadamansiiolatesiunssuiunisnaunvung weldlunisasne

o pA = Ry lll at l:
WiknsamsAmnaudwmivygauiinnsasnauiuuns Al

3.2.1 Vapor-Liquid Equilibriura (VLE)

- Idgal Gas / Non-ldeal Solution
3.2.2 Activity coefficient

- Wilson Model

- Universal Quasi Chemical (UNIQUAC) Model
3.2.3 Rayleigh Equation

3.2.4 m3viuitlénsanain Simpson’s Rule

3.3 AnwnTusunsuiildlun1sruans (MATLAB+GUI)

33.1 Anwimaiunesnislgfaidusing vaslusunsy MATLAB 1 Adsnisiugy
- o W W J - . .. " . 5 L
(for, while) Adaiaaulimadaurnuduwus (f, switch, case, otherwise) s

3.3.2 Anwinsvuuasilaidudineg ves Ul iahiididaiissiulusunn MATLAB
18U Pop-Up Menus, Push Button, Edit Text, Static Text \Uudu

3.4 a519lUsuNSUATUINKAIINKUUIIABINNIANRAERS

[ o 9 - fnblu Vv el w g
a5 lUsunsuANINTINLUUT aamuadinaaniladneinieiDns Al
F ]
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34.1 Wouaumsuasuuusiaswing ilddnwadly m-file vadlusunsy MATLAB iife
ANNHALREHNIINTINE0UNATILR

» L 1 o d = 1 14 | % q nr IIJ
3.0.2 a519nnmees GUI tasthaun1sann m-fite mdsulithasunntdenlaosfuiaidu

#1999 Y83 GUI

3.5 n1inaaad

aanLUVLasYhnsYinaeniefnuRaTaInIENUINN SN aansnsmstounduuas
[ q‘ » 1 - & 1 o a“r -&'
AuLENTaNeMuDal LAY iinanenandustals waslavinisvaasy Al

Ethanol+water
85 °C , latm
v v
309 Ethanol : 40% Ethanol
l \ VY
R=15 R=1 R=05 R=15 R=1

<
JU¥ 3.2 uamaunun Mgl

3.6 WisuiilvunantsmaaasiuAildennisaiuanilasldlusunsy

&9 o

dlaviinrsmaassyanendunvunsmelianisilgdmualisimiuimadldm
WisuisuAusasnnisduanminlusunsy Sranswiouisudnunusiidvuasansia
wwuasmsadamansauiselilitugauiianisnasviunsnduiiug uadldlini
inausiivunasderhmsutluwuudassmndadiansuasimvaasssrsunimaitifes

= 1 o o 1/ - L]
dawileunislnalfsany
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3.7 ajuuaziiaTizviug

aluarinsieiiuusassilditunaiaivsunsuinnnlaniouiieuiunismaaes
d' & A - - Ar
Wenmvasutodiinvesninilusunsilidnu
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Han1sAEUIUIY

4.1 n15a¥ralusunsu

L] L] d J
vnsasalusunsudwnalasldlusunsy MATLAB wasisaIuasainlunisiuaou
L] 4 5 at -l - » ar
Foyafiovdruon 19u quugiiierlflunisnau sasnaslleundy sy Seldeddu cui
v v o Y v 1] Lt o A
tslunrafrawidaeutlvfoyamudens uasiituneumsadne fail

2ONLUULAYASIMMIIAN
Wsunsulasld GUI

L
Pl

Woulusunsumsruaumeliwinane
v ) v olal o v
lavanuuuld lnslinguiiasada

Lignsse

nadaun it uvealusunsy

ol v
wmasuly

QnAiea

/ umaiisulusunsy /

o 7
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4.1.1 spnuuunazairmiidsivunsuaslusunie GUI

Tulusunsu MATLAS IdWauniedesiieiundn Guide (Graphical User Interface
Development Environment) #uiletastuntsadreiusunsy GUI Tasawns indasiiedndm
i ligldannsodninsasdusenay GUIs dreq vumivnansiinildRnderuglitdiety
wdwnfiideulusunsy Ul 1§idesivsznauues GUI vumiheuldnildeenisudn
Wavinmstuiinniseanuuuiing s MATLAB sea¥ulwdtuny 2 s Ividushuinana fig
wihiudioyavainsdmnsesdussnauitaiedulivovun Inddaodwdumans .m ussq
HarfiuldGusunimvinuysdusunay Ul uaslulWdilinnndesdeidudesiduiudiu
assznauiiaiatiuumivihdasdaluise lubhuiiosfifolvsunm Gut annma
unsnyadaitollusuamvieuamdonts asansadenldlusunsudindiinonts

furiFnds quide asuu Command Window

>> guide

B GUIDE Quick Start =

Create New GU! | Open Existing GUI|

GUIDE templates Preview
. Blank GUI (Default)

# GUI with Uicontrols

4. GUI with Axes and Menu
4 Modal Question Dizlog

| | Save new figure as: | CiProgram Files\IMATLAB\R20LZa\kinuntit -+ firowse.,

[ oK ] l Cancel ] [ .Help ]

Uil 4.2 uanawiisne GUIDE Quick Start

xUsIngwiAn GUIDE Quick Start Sus (3U 4.2) snifunatu ok ilead
wiiing Blank GUI wazesldwining fiagui 4.3
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[0 Push Button |

@ Radio Bulton

T

WF Edit Text

™ Static Text
I &3 Pop-up Meny I
e B
o Axes !
(Fems ]|
8 Butten Group : :
v

j

|

Tag: figurel

File Edit View Layout Tools Help

1‘1_£ EENE LR -!- B@ﬁ_'é’& b

1

-
i
!
|

Current Point: [553, 46}

Paosition: |520, 380, 560, 420}

- L o a ¥
JUi 4.3 wiwindmiuiniweiAussnaveeusunsy GUI

A1319% 4.1 Bad5znoY. GLI

BeAvszney | U Aretuy

Pop-Up | @ pop-upMenu | Wunyiansdanuvansdoaraluwuadelf

Menu dliFenlddannlataninmidisanuiuay
flaridu callback asviuiiloimadendeaa

Static Text | [ ™ Static Text | Wudaruilaiilidmivuansdenimiluguves
string Waw object ilaiii#teri#u caltback

Axes | ded Aves | wolduamingavandirds plot

Edit Text || M Edit Tex || Wudewdletsany T miunansdonruly
JUves  stringlawiigldaunsousludonauld
Haridu callback asvhanilenadenter

Push | EpPushButton | | Wujunmidedebiiiteddu callback v

Button




28

"; -] » a :
MMUINSInINeIAUsENBY Ml

- a¥n Pop-Up Menu Lﬁa’l-ﬁ'tumstﬁan@:miﬁas’('il‘lumsﬁ'\mm wazaulandnuu
Pop-Up Menu fildasalSasiimiing Property Inspector ﬂswngﬁum ﬁ’q;:ﬂﬁ" 4.9
mniuliudledoninutuges String (hideasaing wazudleduqmudons

- a$ Static Text ielddonrmetuisdiing sunfsldlunisuansdsing

- aeEdit Text Wesuteyarmquingld Wy guvgh AruduusesarsiGusiy
dadusnsmstioundu 1Wusu

- ¥ Axes leliluntsuanansm xy
& - 5 a = | | ; P rJ
- @373 Push Button w2 du Qa1 iveldlunrsdaliflusunsudvaauasuan
a v I -=' o Y o
niweenuYiuAwABNT Yud 2 wheltlunisdslilvsunaudnnuasuana

Bonun

uazastdlusunsummitlioanuuulideguit 4.5

Iy ProgramBatchDistilation fig : o) =8 R
e Bt Se. leon Tesl ve 8 rspoctor. iconrol opur . |1 it ] o T
SR W . ; T e :
Dife & 550 7 " Bhs UHY P L[OIL e dovblew— 2 S|l
Cailback @ [1ad function - » .
——— cw' 'ng on -
) Push Butt g
él Soloct Binary system || CreateFen @ (1 knction— > | Jn
|ﬂ & | . . : DeleteFcn - § ’
| @ Radio Button g < iy Erable on -}‘
[Bcedsm | Binary Pair Daia ||+ 1% IO A
| o ratet | FontAngle gy |
(o ] " Fonthume MSSansSel 9
o= — A FentSize 100 |
! | = popvohins . FortUnis 5 /
| Bt | ¢ Font Meight sl .
| B8 Toggle Button . + ForegreundCeler 0% N ‘F
'I | ETon - | HandteVisitrlity on -
K Axes | , Enter Temperature Botwaen Ta1|]  FeTest - |
; [_'F‘_Pu;i e _ Hevizent dbBgnment cenler T
._'_—__ 4] T DegC | S§| Inlemuptive oo -
! |_"S SuttonGeovp | [ KeyPressea @' 13 fumction.... .vi -
! 3 ActiveX Control ) - ListeenTop 10 * i
; I
i Enter Dala . 9 "i B2
! W R M 00 .pi
i 5 Postion (ELE SUTLEEN
| SelegtenHighight on -
i T ShdesStep (00t Q1)
i Suing [ ESIEER
! shla popupmeny
| Tag popupmeny] 2 -
Toge popupmenul W) Position: {100, 91, 201, 33

=] Ay & )
JUil 4.4 maAsuRmaNTRYeIBIiUTENBUAY
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Fie B Vien Leoul Took Help
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| Component o 2 axesd

F
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H . F.‘,dcdm
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Cusrent Poink: [#9, 111]  Pesitior: (520, 300, 727, 89

Ul 4.5 mmassduszneuvedlvsunan GUI

L7 o
4.1.2 YUABUNSATUIN

o N a
VUAAIAIN Antione’s Wasguvil

!

A P Tnoldaunis (2-1)

Y

AItUNT Activity Coefficient Tng/ly
Wilson Model w3a UNIQUAC Model

¥

1A P wae Activity Coefficient 7ilén
AU P W02 vy Wa8ld s (2-2) was

y

fivua W y X s Xwinal R
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4.1.3 Weulvsunaunssusunuliwidnifldesnuuuld Tnslévquidituatos

5 A’ L o 14 o«
Tutunsuindunadaulfamsdmuniviiawduiusiuesdussneudieg #ld
v . g £ 1 -l a Fam
adrlivumitedng waslusunsy MATLAB laiimsinSoutliidudesnduius Auesddsenau
1 o v oy v oo X
sinaq AFasraliTnedalu® SsaunsounsnTfniidasnsly fail

o 4 4 o J -l ) £
awuusn Waknsufadnslissiudielinisi@entanimlu PopUp  Menu
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% —--- Execules on selection change in popupncnul .
function popupmenul Callback(hObject, eventdata, handles)
% hObject handle to popupmenul {see GCBO)
% avenkbdata vesevved -~ to be defined in a future version of MATLAB
Y handles stiructure with handles and user data (sce GULDATA)
% Hints: conlents = cellstr{get (LObjcct,'String')) returns popuplenul
contents as cell arvay
it contents (get (hObject, 'Value ')} roturns selected item from
popupiiennl —_
z=get (handles.popupmenul, 'value'};
if {z==3);

handles.A=[7.24693,7.06252)];
handles.B=[1605.615,1650.270);
handles.C=(31.317,46.804]; Fh d -
handles.u=(4232.9,-1264.7); grununsnIig
handles.qg=[1.43,1.4];
handles.r=[1.43,0.92};

set {(handles.text3, 'string’, 'Melthanol'};
set (handles,.textd4, 'string', 'Hater'}; -
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dduTassmaiuAIgumgiinndes Edit Text uayav‘ﬂmmﬂumuﬂs String figa
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functlon editl Callback({hObject, eventdata, handles)

% hObject handle to editl (sec GCBO)
% eventdata reserved - to bhe defined in a EFubture version of MATLAR
% handlos sbructure with handles and usoer dala (see GUIDATA)

% Hints: get{hObject,'String') rclurns contents of editl as Lexl
strZdouble (get (hGChjeck, 'String')) returns conlents of edibd

as a double

T=strZ2num{get (handles.editl, 'string'}};

handles.T=T;

guidata (hObject, handles};
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ﬁﬂﬁuﬁmﬂﬂ'iunimwv'i':a'mﬁvimﬂanmﬂu Push Buttonl (Show x-y diagram)
° [ P v v '3 o o 1 o
waslusunsuezAIuAiigg Weadinsmlendoulanmsannaieved ludaidu

wf wt 4" 3 :
994 Push Button1 fafednaa iUy

% --- Execuktes on bulLton press in pushbuttonl.
function pushbuttonl Callback{hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% evenlbdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUTDATA)
tb=handles.tb —_

T=handles.T
if(T<tb{1))
set (handles.text39, 'string’', 'Temperaturd Error And Enter agian')

elseif {T>tb(2))
Set(handles.text39,'String','Temperaturchgrror And quer agian')
dauiunsniy
else
set (handles.text39, 'string', 'Tenperaturc| OK')
A=handles.A
B=handles.B
C=handles.C
T=handles.T —
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amunﬂlﬂsunsumswmummuanmﬂu Push Button2 (Calculate) waglusuniuee
L J 1 L3 > o J J 1/ Lrd
fnurmie Wekammadsisadouliamsmunilietaslsuileiuvas Push Button2
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Aiedaslul

% ---- Execnbes on hubtton press in pushbutton?.
function pushbutton2 Callback(hObject, eventdata, handles)

% hOobject handle to pushbnilonz (see GCROY
v evenbdala  resevved - Lo be defined in a future version ol MATLAB
% handles sbelure with handles and vser daka {(see GULDATA)

Psat=handles.Psat
yl=handles.yl
T=handles.T
WF=handles.WF
Re=handles.Re

d o
doununsmin

| ®*B=handles.xB
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4.2 Fam3ldlusunsy
4.2.1 yhns@engansfidesnsinuaneintas Select Binary System (@adarsitamnsn
denldiifimnsed 4.2) mimhilusunsuosuansiioyaiasiiisy Antione’s tasqaiiontas

= Y <
asfiden fagui 4.7

Select Binary syslem x-y diagram
Water+Ethanal ]v !
Binery Pau Date 0.8
Componant Ethanol ™ Walar @
A rum 7.06252 06
B 1585.61 1650.27 vl
c 445.702 45804 udf
T 18.2934 100
0.2
Enter Tempeislre Batwden Thl and Th2
T DeGC(SM"!jT?_"m} % 02 04 06 08 1
Enter Dats Sherw Final Dats
w R Whnal

Uil 47 miuanwavdnidangans

o Y| ) v 1 &
4.2.2 vhnrsmmurgaumgiinerldlumandu Wedsewingaiieaveaisides uazna
1 Show x-y diagram TusunsuazANINMT Equilibrium Data Uazasuany x-y diagram @3
-
junas

Selecl Binary syslem x-y diagram
\Water+Ethanol - " ’ "
Binary Peir Dala
Componem Ethanal Walar &
A 724222 7.06252
8 1595.81 1650 27
c 46.702 46.004
™ 162904 100
Enter Temparalure Batwaen Th1 and Th2
T 85 04 06 i
EY |
Enter Data Show Final Data
w R Whnial
Drotal
(Cﬂ:ulao |
by . XWhnal - wDavg

3dﬁ 4.8 uam x-y diagram
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4.23 WINSEMURAT W, R, Xy U85 X I821ElUAISAMIN uaznay Calaulate
TUSUNITNAANNUMUAZUARY Whnat, Drorat UBE Xoaye 'i'mﬁquamnﬂvltﬁumu‘?lﬁmanuﬁ
. w -
McCabe-Thiele ¥3un 4.9

Select Binary system x-y diagram
Water+Ethano) - ! ' j j g
Binary Pair Dala 0.8 -4
Component Ethanol © Woater @
A 7.24222 7.06252 08¢
B 1595.81 1650.27 y1 »
c 46702 46804 U A :
™ 7829 100 -
02
Enter Tamperaturs Belwesn Thi and Tb2

T 85 DegC Sh‘“""ﬁi‘fﬂ} % 07 04 » 06 T 1

Enter Date Show Final Data
w 50 R 5 Wihinal 353523
W xWhnel z:: 1:::::
1Uil 4.9 nansimiommvedusunsy
m3afl 4.2 wamsgasiausasmnnld
' binary systems containing water | 4 binary systems containing ketones
1 | Water Methanol 13 | Acetone | Hexane
2 | Water Ethanol 14 | Acetone | Benzene
hydrocarbon binary mixtures 15 | Acetone Dibutyl ether
3 | Hexane Heptane 16 | Acetone | Methanol
4 | Heptane Octane i7 [ Acetone | Ethanol
| 5 Cyclohexane | Octane | ' ethanol+hydrocarbon binary systems'
6 | Cyclohexane Toluene 18 | Ethanol | Heptane
7 | Hexane Benzene 19 | Ethanol | Octane
| 8 -.Hexane -Toluene | 20 Ethanol | Benzene
9 { Heptane Benzene 21 | Ethanol { Toluene
10 | Heptane Toluene
11 | Octane Benzene
12 | Benzene Toluene
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4.3 a1nssunsauaztesinavaslusunsy
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4.4 nesaulusunsy

WmswTsudsusswinmsannalaglilusunsuildaieiifusasgunssiuanen

wilida Separation Process Engineering [6] TaglunsiUisudiouiiléld UNIQUAC Model
o e P Y
Tun1sAunu Equilibrium Data iflesnifiuansazans tovusa-uh

Example 9-2 Multistage batch distillation [6]

We wish to batch distill 50 kg mole of a 32 mole % ethanol, 68 mole % water feed.
The system has a still pot plus two equilibrium stages and a total condenser. Reflux
is returned as a saturated liquid, and we use L/D = 2/3. We desire a final still pot
composition of 4.5 mole % ethanol. Find the average distillate composition, the finat

charge in the still pot, and the amount of distillate collected. Pressure is 1 atm.
AWMBY Winat = 26.91, Digiat = 23.09, Xpae = 0.64

Analasldlusunsy Wil

Select Binary system x-y diagram
jWateHEthanoI v y
Binary Pair Data 0.8} ]
Component Ethanol ™ Water & 4 T -
A 7.24222 7.06252 06} DI e N
B 1595.81 1650.27 vt " e
c 46.702 46.804 vdt
To 78.2934 100 L
0.2}
Enter Temperature Batween Tb1 and T2

T 85 Deg C | Show xy disgram | G 02 04 - 06 08 1

Enter Data Show Final Data
w 50 R 0.67 Wiinal 2568193
‘ ’ ' Dtotal  23.1807
. . | Calcutate
W . 0.32 xWhnat 0.045 | ' xDavg 0.6328166

o A -l ar
Ui 4.10 vansnsAmnuanIndefufet
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a151eil 4.3 wanimswisuidisumandesaiuramsfunalasldivsunsy

f9e7 lUsunsudun

Reflux 0.67

Xw 0.32

Xyl | 0.045

Xp.ave 0.64 0.638

w 50

" Whnat | 2691 ' 26.82

Drotat 23.09 23,18

%error 0.31

= o 1 1 Alu o ] o (] =t m ¥ = w
PNMNIINN 4.3 wiuAdldInAsANIMLEEAInfRagniiAAlnalABIAuLIN
-l 1 J = WV l: J o4 I’J 2
uazfiamusaimaioulifeTovas 1 Wsunsulisudunesuduldnselflunsdwianie
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4.5 Wisuifisuaanimaasanulusunsudiuan
4.5.1 HanIvaaILasInIeRanIvaaa

mvesadlaensuivAamudutusstenusaliuiu uasmdndiudninis
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A -4 L | 2 o Oy Oy
- pIvieaaaf 1 insveaaslasldioniusaiesay 30 USins 5000 §iddns, Reflux = 1

o
71919 4.4 Laswan1ivaaesm 1

Volume of product = 1050 $adn3
%Ethanol = 70.32 %v/v

W= 25.17 mole

D total = 12.39 mole

Whinal = 12.78 mole

xDavg = 0.70

- oy

P ° v
- Mswaaed 2 imsvinaslnuldieniueaiosas 30 Usunns 5000 §ieans, Reflux = 1.5

#13 4.5 uamwamswﬂamﬁ 2

Volume of product = 1900 inams

J%Ethanol = 70.32 Y%ov/v
W= 25.17 mole
D total = 2242 | mole
Whinal = 2.75 mole
xDavg = 0.70

- ° w v - oo
- NMINAEOM 3 'Iﬂ'ln"l'iﬂﬂﬂﬂ\ﬂﬁfﬂﬁtawquaaieﬂaﬂ 30 Usuas 5000 waans, Reflux = 0.5

P
A1519 4.6 UAMINANITVIRABIN 3

Volume of product = 1190 NIRRT
%Ethanol = 70.32 %v/v

W= 2517 | mole

D total = 14.04 mole

Wfinal = 11.13 mole

xDave = --0.70
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39

=

- MIveasA 4 ianvaasdlasldionusaiovas 40 Usuag 5000 Naans, Reflux = 1

<
AT 4.7 Uamman1iinaaav 4

Volume of product = 1640 Ha6nT
%Ethanol = 70.32 %v/v
W= 13356 ‘mole
D total = 19.35 mole
Wiinal = 14.21 mole
xDavg = | 0.70 |

BT

J o L4 v
- MInAasIn 5 viimveaaslasldiemueaiouas 40 UInng 5000 1fans, Reflux = 1.5

o
A9 4.8 UdMHANIINIAA0IV 5

Volume of product = 1540 laams
| %Ethanol = 70.32 | %v/v
W= 33.56 mole
| D total = | 18.17 | mole
Wiinal = 15.39 mole
xDavg = 0.70

Avsarmdnduvadloniveaiiudu

= 1] 4 ol : » L
viamaRsuiisussninniimeaesn 1 uas 4 weitulddinsiueudivivees
WY S ar . A LD » Al ar - - .
mueauaundnsdeunduniiusshidwmadenrudutiurdniudainiun 4.12 auilu
Pitmnudududesas 25-55 (§u Equilibrium Wuiuidu McCabe Thiele waiashlkaw
v v - v 1 lhj ' v v a w «
Wintuvetenusatuauludnitbidimadonmtntduvewadniun

ATIdasnaTUsunau

< o ' o | - - v
PMMsUTBUIBuSEIIMIAeDn 1, 2 uas 3 auiulnsiiuvioandnsn
ar 1 1 - <t J *r v o
mateundulidwanarmuntntusdaniu iswmnanmnmsdounduiiufandudunen way
- lll 1 ] 1) J - [} [ ') - t ] 3
omsInsnauldaztinIaiinen Javialvidaduvesnsdeundunasuiiniousiainane
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4.5.2 (RN 1EIUIUNTUATIN

d - a ] < ar ]
Wallaszina wanhafilaluSsudisufuaannmsvaaemuan1issaila

o Y a
fual) waslana il

o ‘I L] L] 4 1]
- MIAINA 1 YnsAnaiilennyeaiauar 30 YSuns 5000 Naams, Reflux = 1

Select Binary system x-y diagram
{Water+Ethanol v: 1 r v T
Binary Psir Data
Component Ethanol ™ YWaler &
A 7.24222 7.06252
B 1556.81 1650.27
c 46.702 46 804
T 78.2994 100

Enter Temperature Between Tb1 and Tb2

T 85 Dmclfm*'”‘wm %0 oz 04 06 o5 1

Enter Data Show Final Data
W 2517 R 1 Whnal 17.78563
Diotal T.3136T
xW 03  X¥Whnel 04 3 ] xDavg 0.7827

gﬂﬁ 4.13 uammIFINAleVueatesas 30 Usims 5000 A3dnT, Reflux = 1

o 4 -3 o J =, o, Ny
- mMIfINd 2 iansmuintieviueaissas 30 Usuins 5000 Naans, Reflux = 1.5

Selecl Binary system Xy diagrem
“Waler+Ethanol - ! ; ’
Bnary Pair Data 0.8
Component Ethanol Water @
A 7.24222 7.06252 061
B 1595.81 1650 27 vl 7
c 46.702 46,804 vl L
T 78204 100 g
0.2t
Enter Tamparature Between Tb1 and Tb2

T 85 Deg C | Show xy disgiam | 0y 02 04 " 06 0 1

Enter Data Show Finel Date
W oy R 15 Whasl  19.0T4
' Dtotal 6.05503
Ecmmel
KW gy aWRial XDavy 0925763

jdﬂ 4.14 uannsAmIMeueaiauay 30 Usums 5000 f1adns, Reflux = 1.5
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ooy oy

o - o ) | v a
- MIANUINT 3 YInsauuvitenueasesat 30 Uinns 5000 daang, Reflux = 0.5

Select Binary system x-y diagiam
‘Water+Ethanol v 1
Binary Pair Dats 08t
Component Ethanol ® Water @ o ’
A 7.24222 7.06252 06} ) .
B 1595.81 1650.27 yt V7 T
c 46.702 46.804 vdf 1
Tb 78.2994 100 J
0.2}
Enter Temperature Betwean Tb1 and Tb2
T 1 DegC I Show x;y diagram 00 0_'2 0_'4 » O.IG 0.18 1
Enter Data Show Final Data
W 2517 R 0.6 Whaal 14.7041
3 Dtotal 10.4659
Calculate
W 03 xXWhnal 007 xDavgy 0.618926

31Jﬂ 4.15 wansnismuIuiloveateray 30 Usuns 5000 Nadns, Reflux = 0.5

3=

o | a ° -l I
- MITAINT 4 YnsAaYilenIdoasoeat 40 UYsung 5000 1aanT, Reflux = 1

Select Binary systam

EWateHElhanoI
Binary Pair Data
Component Ethanol o Water
A 7.24222 7.06252
B 169581 1650.27
c 46.702 46.804
T 78.2994 100

Enter Temperature Betwaen Tb1 and Th2

i i 0
: Deg C | Show x-y diagram 0

T e

Enter Dala
W 3386 R
xW? 0.4 éxWﬁna]

- 0.1155

L5}

Calculate

x-y diagram

0.2 04 06 08
x1

Shaw Final Data
Winal 201114
Diotal 13.4486
%Davg 0.825449

oy o,

31]171 4.16 uammsﬁmvmﬁtaw'luaa"s'auaz 40 Jums 5000 adns, Reflux = 1
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[ o ° 4 24 - ey
- n'ﬁmmmﬂ 5 YinsAuileYTueaTasas 40 Usuns 5000 Naans, Reflux = 1.5

Select Binary system x-y diagram
Watar+Ethanol . !
Binary Pair Data 08}
Component Ethanol Water @&
A 7.24222 7.06252 06
B 1596.81 1650.27 yi s
¢ 46.702 46.804 vAlT
T 78.2994 100 ’
0.2}
Enter Temparature Between Tbi and Tb2

T 85 Deg C S"W"'Vdim’“‘ % 0.2 04 " 06 0.8 1

Enter Data Show Final Bata
w 3766 R 15 Whnal 22 2802
‘ Dtotal 11.2798
) | Calculate
W 0.4 xWiinal | 0.1156 | xDavg 0.961949

Uit 4.17 uansnIsANMlonueatesay 40 Uinns 5000 fiddns, Reflux = 1.5

nansAalaslusunsy msdwand 2 was 5 WiknsuamnsemauAlfus
iausotind W ASLE ws1midu McCabe-Thiele ganindu Equitbrium tilasnnisnduey
iinludasvesasanme (Two Phases) feagjsywinadu Equilibrium wazidy 45 aen (Uil
4.17) ddu McCabe-Thiele gandndu Equilibrium 9sfianiiuaniazle (Vapor Phases)

ynivhianmssvinnnsuenansi

) ®
! 10 LI L D |
pgl Equilibrium curve .

T T T T T T 1

250 Vapor - 08} -

Dew-point line

¥ = 0.7 —8:F —

bg! 0.6 ]

0.4

0.3 H=X

J 0.2 48 line i

Tomperature

Bubhla-point line
Liquid 0.1 -~
1 I 1 1 | R | [

¢ 01020804 0606070809 1.0
X

176

150 L | 1 1 1 1 1
0 01 02 O 04 05 08 OF 0% 09 10
LI 41

X, =03
X, =03 W =07

31]&1 418 uanimsasunsv T-xy (a) Whunsa xy (b)
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4.5.3 Winuilsunan 1 IMARDIAUNANTTATUIN

ymsiTeuifiounaninaansdl 1, 3 wag 4 fusadnnisAnalaslilusunsy
ulsiannsowfoudiounmaaest 2 was 5 Widssnnmiidainivsunsudedbigndas
aumuaflalililuide 4.5.2 washnsisudfioudenaaeulusunsudhansahluly
Tumywinenavesmsndu Tasliyaugianimendueuundlévieli wazldua il

o o w °
ﬂ'ﬁ'Nd 4.9 uaﬂ\’n'ﬁl‘.ﬁﬂutﬂﬂunaﬂ'ﬁ“ﬂaﬂqw 1 ﬂUN'ﬁn‘]iﬁ1u‘)m‘ﬂtﬂmﬂ7uniﬂ

nswaaes 1 ANINAABA TUsunsuAIn
| Reflux 1 |
X 0.3
| Xw final 0.1155
Xoave 0.7032 0.79
w 2517
Wina 1431 1832
Dtotat 10.85 6.85
Y%error 10.99

-l A [ 1] o
AT 4.10 warsnswIsuifiounanisvinani 3 dusanissuinlasldlvsunsy

nswRaBaT 3 navaaas | Wssnwdwm |
Reflux 05
Xw 03
| X final | 0.07348
Xpavg 0.7032 062
W 2517
Whnal 11.13 14.73
Deotat 14.04 10.44
Berror ' 13.42
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-l o w °
A3 4.11 wamansiSeuilounanmsvaaneh 4 funantsdmnalaoldiusunsy

mwnamﬁ 4 nIvAae Iﬂ‘sunsuﬁwom

Reflux 1

X 0.4

Xwfinat , 0.1574

Xpavg 0.7032 0.82

w 33.56

Winat 14,09 : 2011

Deotal 19.47 13.44
Yerror 14.24

yinnsWiouifisuraniImaretasHasInn1sAuIN suiuinluusasnismaass
ol J 1w -t ) L] ] o
fimmaaandeunnniesay 10 Ragulfinssunaladtdlisunsudlannsoviue
savasnsnduladliyaufioimmendusuunyilld envssdumasanmg ¥l

4.5.3.1 aanminanel

- Sanstoundvliatinave Faldndvmunteduluiade a4
a a w -
- miratmAdauRnAiedletn lumsvnansilliliia3os Refractometer lums
Imanidudu Tnevdnn1ivinauees Refractometer Wun139n Autivninues
| -l 1 w PR IET & °
Wal tﬁamaauwmumnmmuuja*nmnmwuq inliuasarmitvewe
] w J 1 o 1 -y o L
wanenafy wasansazarefitdutudetudlouasdesdiu sxiiamswnivuaslv
Ardwiiinivsdasiniudininmudmiuddnanininnyssyndliamen
v v [N Y [ d 1 » -
Wututesmsaramiela lasmsainsiinesgiu uaArviowinllanuasden
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s Tsengavviliraniadeuld
var | vy o 1 ] -
- 0 e nginviinisdwdilaonisuesainaina  Ferasvildtinnis
d wy
ArnAaouls

o 1 -t o 4 on 4
- evueailiuasfisumelnite Teensviliiiansseweslusasfiviinsmaaes
4.5.3.2 9InlUsunsunIsAIUIN

- AsFMIAIEY Simpson’s Rule Whaitamsvszanmuafuitldng i Jsenaesh

-l -
Itinnsranapdsuld
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NnnaAnwkazas 1 lvsunsumsauIlasldlusunsy MATLAB sauffu GUI Wy
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5.2 Usiduauue

walilusunauamnselfnuldadisivssansammnhmauiulpgauitinimendy
wuung 6y nsléndaditseavsamanntu Guf weddnmaaemasidenisnsinuay
indeadietalilimmasdonnnaind Wy aniuedes Gas Chromatography (GC)
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SataziBomunndu
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o 1 4 . N =
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Constants of Antoine’s

Substance Vs { Wy (G5 | by equation
A B C

2-Methylbutane 6] 118 ] 14 ] 27.852 | 59333 | 1029.6 | 38.856
Pentane 1151 118 | 15| 36.068 | 5.99028 | 1071.19 | 40.384
2-Methylpentane 132 | 141 14 60.271 | 599479 | 1152.21 | 44,579
3-Methylpentane 132] 141 ] 14 | 63.282 | 599139 | 116207 | 44,87
Hexane 131 ) 141 15| 68.74| 6.01098 | 1176.1 | 48,251
'Heptane 148 | 163 | 151 98.423 1 6.02701 | 1267.59 | 56.354
2,3-Dimethylpentane 148 | 163 | 14 | 89.783 | 598293 | 1240.4 | 51.056
Octane 164 | 185 16 ) 125.67 | 6.04394 | 1351.94 | 64.03
2,2 4-Trimethylpentane 163-| 185( 141 99.238 | 592751 | 125234 | 53.06 |
Cyclohexane 113 | 118 | 17 | 80.731 | 6.00569 | 1223.27 | 48.061
Benzene 904 96| 19| 80.09 | 6.01905 | 1204.64 | 53.081
Toluene 105 | 118 | 19| 110.62 | 6.08436 | 1347.62 | 53.363 |
Diethyl ether 103 { 106 | 15| 34.434 | 6.0492 | 106139 | 45,09
Methyl £-butyl ether 119 | 129 ¢+ 14 ) 5517 ] 6.07034 | 1158.91 43.2
Ethyl t-butyl ether 135 152 | 15| 7271 | 607372 | 120687 | 49.19
t-Amyl methyl ether 135 | 152 | 15| 86.24 | 6.06782 | 1256.26 50.1
Diisopropyl ether 136 | 152 | 15| 68.339 | 597081 | 1137.41 | 54.634
Dibutyl ether 167 | 196 | 16 | 1403 | 592274 | 1298.26 | 82.006
Acetone T4 7761 19 { 56.067 { 6.25017 | 1214.21 | 43.148
Methyl ethyl ketone 939|962 18| 79.583 | 6.18397 | 1258.94 | 51.425
Diethyl ketone 1o | 118 | 18] 101.96 | 6.1457 | 1307.94 { 59.182
Methyl propyl ketone 110 | 118 18| 102.26 | 6.13931 | 1309.63 | 58.585 |
Methyl isopropyl ketone | 110 | 118 | 18| 94.333 | 6.09024 | 1265.6 | 57.631
Methyl isobutyl ketone 126 | 141 18 | 116.18 | 581291 | 1176.83 | 80.225
Methanol 40.7 | 428 | 28| 64,511 | 7.24693 | 160562 | 31.317
Ethanol 59.6 | 625 | 26| 78.229 | 7.24222 | 1595.81 | a6.702 ]
1-Propanol 75.7 ) 814 | 24 | 97.153 | 6.87065 | 1438.59 | 74.598
2-Propanol 76| 81.4 | 24| 82244 | 6.86634 | 1360,18 | 75.557
1-Butanot ‘918 104 | 23| 117.73 | 6.54068 | 133503 | 96.496 |
2-Butanol 921 | 104 [ 23995151 6.35079 | 1169.92 | 103,41
Water 1811188 | 48 100 | 7.06252 | 1650.27 | 46.804
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Interaction parameters
Binary system £1g Ea1
hydrocarbon binary mixtures

Hexane + Heptanec 0.0552 -0.0589

| Heptane + Octaned 0.0618 -0.0595 |
Cyclohexane + Hexane 0.12 -0.0551
Cyclohexane + Heptane 0.135 -0.12

| Cyclohexane + Octane 0.1486 -0.1669
Cyclohexane + Benzene 0.0272 0.0091
Cyclohexane + Toluene 0.0729 -0.0515

| Cyclohexane + Ethylbenzene 0.1095 | -0.0806 7
Cyclohexane + p-Xylene 0.11 -0.095
Hexane + Benzene 0.08 -0.0302
Hexane + Toluene 01167 |  -00915
Heptane + Benzene 0.0093 0.0418
Heptane + Toluene 0.0352 - -0.0063
Heptane + Ethylbenzene 0.0696 -0.0611
Heptane + p-Xylene 0.035 -0.0079
Octane + Benzene -0.1223 0.1329
Benzene + Toluene 0.0851 -0.0884
Ethylbenzene + p-Xylenee 0.0044 -0.0044

binary systems containing ethers

Diethyl ether + 2-Methylbutane 0.0196 0.004
Diethyl ether + Pentane 0.0714 -0.0431
Methyl t-butyl ether + 2-Methylpentane 0.0895 -0.0723 |
Methyl t-butyl ether + 3-Methylpentane 0.0975 -0,083
Methyl t-butyl ether + 2,3-Dimethylpentane 0.1011 -0.0652
Methyl t-butyl ether + Octane ] 0.2302 | -0.2619 |
Methyl t-butyl ether + 2,2,4-Trimethylpentane 0.2055 -0.2209
Methyl t-butyl ether + Methanol 0.1246 -0.0085

{ Ethyl t-butyl ether + 2-Methylpentane 0 0.0132
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A8 n.2 (m2) waMIAT Interaction Parameters dm3U VLE A2MAUN 1 U580

Interaction parameters
Binary system t1g Ea1
Ethyl t-butyl ether + Ethanol 0.1551 -0.0407
binary systems containing ketones
| Acetone + Hexane | 0.2149 -0.0077
Acetone + Benzene 0.1704 -0.1399
Acetone + Dibutyl ether 0.2834 -0.2342
Acetone + Methanot 0.0863 -0.037
Acetone + Ethanol 0.1901 -0.1757
Methyl ethyl ketone + Heptane 0.1389 -0.0039
| Methyl ethyl ketone + Cyclohexane 0.0338 | 0.0907
Methyl ethyt ketone + Benzene 0.0378 -0.0107
Methyl ethyl ketone + Toluene 0.0434 -0.0036
Methyl ethyl ketone + Ethanol 00783 10,0239
Methyl ethyl ketone + 1-Propanol 0.1574 -0.1376
Methyl ethyl ketone + 2-Propanol 0.1264 -0.1008
| Diethyl ketone + 2-Propanol 0.0521 -0.0179
Diethyl ketone + 1-Butanol 0.1315 -0.1156
Methyl propyl ketone + 2-Propanol 0.0478 -0.014
Methyl isopropyl ketone + Octane 0.1418 -0.0481
Methyl isopropyl ketone + Cyclohexane 0.0307 0.0683
Methyl isobutyl ketone + Cyclohexane -0.0026 0.0905
Methyl Isobutyl ketone + 2-Propanol 0.022 0.0178
Methyl isobutyl ketone + 1-Butanol 0.0864 -0.0624
| Methyl isobutyl ketone + 2-Butanol 7 0.071 -0.0494
ethanol + hydrocarbon binary systems
Ethanol + Hexane 0.0965 0.1923
| Ethanol + Heptane 0.1707 0.1618
Ethanol + Octane 0.2268 0.0575
Ethanol + Cyclohexane 0.1068 0.1652
Ethanol + Benzene 0.0388 | 0.1329 |
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Interaction parameters
Binary system £12 £21
Ethanol + Toluene 0.0991 0.0752
binary systems containing water
Water + Acetone | -0.0963 ; 0.2711
Water + Methanol -0.0959 0.1512
Water + Fthanol 0.064 0.0841
| water + 1-Propanot 0.1492 0.1442
Water + 2-Propanol 0.1207 0.1169

afl n.3 waner Some structural parameter for UNIQUAC Equation

Component r q
Carbon tetrachloride 3.33 282
Chloroform 270 2.34
Formic acid 1.54 1.48
Methanol 143 1.43
| Acetonitrile 187 172
Acetic acid 1.90 1.80
Nitroethane 2.68 2.41
Ethanol 211 197
Acetone 257 234
Ethyl acetate 3.48 3.12
Methyl ethyl ketone 3.25 2.88 ;
Diethylamine 3.68 3.17
Benzene 3.19 240
Methylcyclopentane 3.97 3.01
| Methyl isobutyl ketone 4.60 4.03 |
n-Hexane 4.50 3.86
Toluene 392 297
n-Heptane . 517 4.40
n-Octane 585 4.99
Water 0.92 140




o | o
A90 N4 waRIAIRITUNIEIY

Binary system Ujs Ugg
Water-Methanol 423291 -1268.7"
Water-Ethanol 3839.9 | -1810.4
Water-Propanol 23898 | -1018.8
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%Ethanol

w1319 3.1 uamedeyanisadransvimagu

anutuduleniuea (%V/V) | Refractometer (brix)
: 5 : X |
10 2
20 ‘ 5
30 8
40 10.5
50 125
60 15
70 17
80 | 18
CALIBATION

y=4.1981x - 1.0483
R?=0.9901

2 4 6 8 10 12 14 16 18
Refractomaeter (brix)

31]91 9.1 uaansmunsg
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ms’nﬂ 9.2 Namivmamﬁ 1

Time (min.) | Distillation (brix) | Bottom (brix) |  xp (%) Xg (%)
| 10 | 18 | 8 - 74.52 3254
20 18 7 74.52 2834

30 17 7 70.32 2834

40 17 6.5 70.32 26,24

50 17 6 70.32 24,14

60 17 55 70.32 2204

70 17 q 70.32 15.74

80 17 35 70.32 13.65

90 17 3 70.32 11.55

msufl 4.3 wansvaaeil 2

Time (min.) | Distillation (brix) { Bottom (brix) |  xp (%) Xg (96)
10 18 7 74.52 28.34

20 18 6 74.52 24.14

30 17 5 70.32 19.94

40 17 4.5 70.32 17.84

50 17 4 70.32 15.74

60 17 4 70.32 15.74

70 17 q 70.32 1574

80 17 35 70.32 13.65

90 17 3 70.32 11.55
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Time {min.} | Distillation (brix) | Bottom (brix) | xg (96) Xg (%)
| 10 | 17 | 6.5 | 70.32 - 26.24
20 17.5 6.5 7242 26.24
30 18 7 74.52 28.34
40 17.5 4 72.42 15.74
50 17.5 25 72.42 9.45
60 17 25 70.32 9.45
70 17 2 70.32 735
80 17 2 70.32 7.35
90 17 2 70.32 7.35
AT 1.5 wanaaesi 4
Time (min.) | Distiltation (brix} [ Bottom (brix} X (%) g (96)
10 18 9 74.52 36.73
20 18 8 74.52 3254
30 17 7 70.32 28.34
40 17 6 70,32 24.14
50 17 6 70.32 24.14
60 17 5.5 70.32 22,04
70 17 5 70.32 19.94
80 17 5 70.32 19.94
90 17 q 70.32 15.74
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Time {min.) | Distillation {brix) | Bottom (brix} | xp (%) Xg (96)

| 10 ! 18 | 11 | 74.52 45,13
20 17 10 70.32 40.93

30 17 8 70.32 32.54

40 17 7 70.32 28.34

50 17 6.5 70.32 26.24

60 17 55 70.32 2204

70 17 5 70.32 19.94

80 17 4 70.32 15.74

S0 17 q 70.32 15.74

-
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function varargout = ProgramBatchDistillation{varargin)
% PROGRAMBATCHDISTILLATION MATLAB code for
ProgramBatchDistillation.fig

% PROGRAMBATCHDISTILLATICON, by itself, creakes a new
PROGRAMBATCHDISTILLATION or raises the existing

% singleton*.

%

% H = PROGRAMBATCHDISTILLATION returns the handle to a new

PROGRAMBATCHDISTILLATION or the handle to
% the existing singleton*.

5

PROGRAMBATCHDISTILLATION ('CALLBACK',hObject, eventData,handles,...)
calls the local

% function named CALLBACK in PROGRAMBATCHDISTILLATION.M with the
given input arguments.

o

]

ks PROGRAMBATCHDISTILLATION({"Property', 'Value',...}) creates a new
PROGRAMBATCHDISTILLATION or raises the

% existing singleton*. Starting from the left, property value
pairs are

% applied to the GUI before ProgramBatchDistillation OpeningFen
gets called. An

% unrecognized property name or invalid value makes property
application

% stop. All inputs are passed to

ProgramBatchDistillation OpeningFcn via varargin.
9

(]

3 *See GUI Options on GUIDE's Tools menu. Choose "GUI allows
only one

% instance to run {singleton)".

%

% See alsc: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help
ProgramBatchDistillation

% Last Modified by GUIDE v2.5 27-Feb-2013 21:35:13

% Begin initialization cede - DO NOT EDIT
gui Singleton = 1;
gui State = struct{'gui Name', mfilename, ...
'qui_Singleton', gqui Singleton,
'gui Openingfen’,
@ProgramBatchDistillation OpeningFen, ...
'gui_ Outputtcn',
@ProgramBatchDistillation QutputFen,
'gui LayoutFcn', [, -..
'gui Callback', (1):
if nargin && ischar{varargin{l})
gui_State.gui Callback = str2func{varargin{i}}:
end

if nargout
[varargout{l:nargout}} = gui mainfcn({gui State, varargin{:}}:
else
gui_mainfcn(gui_State, varargin{:}};
end
%2 End initialization code - DO NOT EDIT

% -——- Executes just before ProgramBatchDistillation is made visible.
function ProgramBatchDistillation OpeningFcn(hObject, eventdata,
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handles, varargin)
This function has no output args, see QutputFcn.

=

% hObject handle to figure
% eventdata reserved - to pbe defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

50

varargin command line arguments to ProgramBatchDistillation (see
VARARGIN)

% Choose default command line output for ProgramBatchDistillation
handles.output = hObject;

% Update handles structure

guidata (hObject, handles};

% UIWAIT makes ProgramBatchDistillation wait for user response (see
UIRESUME)

% uiwait (handles.figurel);

% —=- QOutputs from this function are returned to the command line.
function varargout = ProgramBatchDistillation OutputFcn(hObject,
eventdata, handles)

% wvarargout cell array for returning output args (see VARARGOUT};

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA}

]

Get default command line output from handles structure
varargout {1} = handles.output;

% --- Erecutes on selection change in popupmenul,
function popupmenul Callback {hObject, eventdata, handles)
% hObject handle to popupmenul (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (sce GUIDATA)
% Hints: contents = cellstr(get{hObject,'String')) returns popupmenul
contents as cell array
% contents{get {hObject, 'Value'}} returns selected item from
pepupmenul
z=get (handles.popupmenul, 'value');
if{z==3);

handles.A={7.24693,7.06252];
handles.B=[1605.615,1650.270];
handles.C=[31.317,46.804];
handles.u=[4232,9,-1264.7];
handles.q=[1.43,1.4]:
handles.r=[1.43,0.92];
set (handles.text3, 'string', 'Methanol"');
set (handles.textd4, 'string’, 'Water'};
elseif{z==4);
handles.A=(7.24222,7.06252];
handles.B=[1595.811,1650.270]};
handles.C=(46.702,46,804];
handles.u=[3829.9,-1810.4};
handles.q={1.97,1.4];
handles.r={2.11,0.92];
set {handles.text3, 'string’, 'Ethanol’');
set {handles.textd, 'string’, "Water'}:
elseif {z==6)
handles.A=[6.01098,6.02701];
handles.B=[1176.102,1267.592);
handles.C=[48.251,56.354};
handles,.v25=[131.4,147.5)
handles.vb=[140,6,162.8]
handles.s25=[14.,9,15,2]
handles.e=(0.0552,-0.0589])
gset (handles.text3, 'string', 'Hexane');




set {handles,textd, "'string', '"Heptane')};
elseif {z==17)
handles.A=[6.02701,6.04394]
handles.B=[1267.592,1351.938]
handles.C=[56.354, 64.030]
handles.v25=[147.5,163.61
handles.vb=[162.8,185.0}
handles.s25=[15.2,15.5]
handles.e={0.0618,-0.0595]
set (handles.text3, 'string', "Heptane');
set (handles.textd4, 'string', 'Octane')
elseif (z==8)
handles.A=[6.00569,6.04394]
handles.B=[1223.273,1351.938}
handles.C=[48.061,64.030]
handles.v25=[112.6,163.6];
handles.vb=(118.2,185.0);
handles.s25=(16.5,15.5];
handles.e=(0.1486,-0.1669];
set (handles.text3, 'string', 'Cyclchexane'};
set (handles,text4, 'string’, 'Octane’);
elseif (z==9)
handles.A=[6.00569,6.08436]
handles.B={1223.273,1347.620])
handles.C={48.061,53.363)
handles.v25=(112.6,104.9];
handles.vb=[118.2,118.2]:
handles.s25=[16.5,18.7};
handles.e={0.0729,-0.0515];
set (handles.text3, 'string', 'Cyclohexane');
set (handles,text4, 'string', 'Toluene');
elseif (z==10)
handles.A=[6.01098,6.01905]
handles.B=[1176.102,1204.637]
handles.C=[48.251,53.081)
handles.v25=[131.4,90.4]:
handles.vb=(140.6,96.0];
handles.s25={14.9,18.8];
handles.e=(0,0800,-0.0302];
set (handles,.text3, 'string', "Hexane');
set {handles.textd, 'string', 'Benzene'});
elseif (z==11)
handles.A=[6.01098,6.08436]
handles ,B=[1176,102,1347,620]
handles.C=[48.251,53.363]
handles.v25=[{131.4,104.9]);
handles.vb=[140.6,118.2];
handles.s25=([14.9,18.7];
handles,e=[0.1147,-0,0915};
set (handles.text3, 'string', 'Hexane');
set (handles.text4, 'string', "Toluene');
elseif (z==12)
handles.A=[6.01905,6.02701]
handles.B=[1204.637,1267.592])
handles.C=[53,081,56.354]
handles,v25=(90.4,131.,4};
handles.vb=[96.0,140.6];
handles.s25=[18.8,14.9];
handles.e=[0.0418,0.0093]);
set {handles.text3, 'string', 'Benzene'};
set (handles.textd, "'string’, 'Heptane');




elseif(z==13)
handles.A=[6.02701,6.08436]
handles.B=(1267.592,1347.620]
handles.C=[56.354,53.363]
handles.v25={131.4,104.9];
handles.vb=(140.6,118.2];
handles,s25=[14,9,18.7);
handles.e=(0.0352,-0.0063];
set (handles,text3, 'string', "Heptane');
set (handles.textd, 'string', 'Toluene'};
elseif {(z==14)
handles.A=[6.019205,6.04394]
handles.B=[1204.637,1351.938]
handles.C=[53.081,64.030]
handles ,v25=(90,4,163,6};
handles.vb=[96.0,185.0];
handles.s25=[18.8,15.5]);
handles.e=[0.1329,-0.1223];
set (handles,text3, 'string', 'Benzene'};
set (handles.textd, 'string’, 'Octane');
elseif (z==15)
handles.A=[6.01905, 6.08436]}
handles.B=[1204.637,1347,620]
handles.C=[53.081,53.363]
handles.v25=[90.4,104.9]:
handles.vb=(96.0,118.2};
handles.s25=[18.8,18.7};
handles,e=[0,0851,-0,0884];
set (handles.text3, 'string', "Benzene'};
set (handles.textd4, 'string', "Toluene'}:
elseif(z==17)
handles.A=[6.25017,6.01098)
handles.B={1214.,208,1176.,102)
handles.C={43.148,48.251]
handles.v25=(74.0,131.4]):
handles.vb=(77.6,140.6];
handles.s25=[18.6,14.9);
handles.e=[0.2149,-0.0077];
set (handles.,text3, 'string', '"Acetone');
set (handles.textd4, 'string', "Hexane');
elseif (z==18)
handles .A=[6.25017,6.01905]
handles.B=[1214.208,1204.637]
handles.C=[43.148,53.081)
handles.v25=[(74.0,90.4]};
handles.vb=[77.6,96.0];
handles.s25=[18.6,18.8];
handles.e=[0.1704,-0.1399];
set (handles.text3, 'string', 'Acetone');
set (handles.textd, 'string', 'Benzene');
elseif{z==19)
handles .A=[6.25017,5.92274]
handles.B={1214.208,1298.256]
handles.C=[43.148,82.006)
handles.v25=[74.0,167.41;
handlies.vb=[77.6,196.0]:
handles.s25=[18.6,15.9];
handles.e=[0.2834,-0,2342]);
set (handles.text3, 'string', 'Acetone');
set {handles.text4, 'string', 'Dibutyl ether'):
elseif(z==20)
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handles ,A=[6.25017,7.,24693]
handles.B=[1214.208,1605.615]}
handles.C=[43.148,31.317])
handles.v25={74.0,40.7]:
handles.vb=[77.6,42.8];
handles.s25=(18.6,28.2];
handles.e={0.0863,-0.0370};

set (handles.text3, 'string', 'Acetone'};
set (handles,text4, 'string', "Methanol');

elseif {z==21)

handles.A=[6.25017,7.24222]
handles,B=[1214,208,1595,811]
handles.C=[43.148,46.702]
handles.v25=[74.0,59.6];
handles.vb=[77.6,62.5];
handles,s25={18.6,25.71;
handles.e=[0.1901,-0.1757];

set (handles.text3, "string', 'Acetone');
set (handles.textd, "string!', 'Ethanol'};

elseif (z==23)

handles.A=[7.24222,6.02701}
handles.B={1595.811,1267.592]
handles.C=[46.702,56.354]
handles,v25={59,6,147.5];
handles.vb=[62.5,162.8];
handles.s825=[25.7,15.2]:
handles.e=[0.1707,0.1618};

set (handles.text3, 'string', '"Ethanol');
set (handles.textd4, "string’, "Heptane');

elseif {z==24)

handles.hA=([7.24222,6.04394]
handles.B=[1595.811,1351.938])
handles.C=[46.702,64.030]
handles.v25=[59,6,163.6];
handles.vb=[62.5,185.0};
handles.s25=[25.7,15.5};
handles.e=(0.2268,0.0575);

set {handles,text3, 'string','Ethanol'};
set (handles,text4, 'string', 'Octane');

elseif (z==25)

handles.A=[7.24222,6.01905]}
handles,B=[{1595,811,1204,637]
handles.C=[46.702,53.081]
handles.v25=(5%.6,90.4];
handles.vb=[62.5,96.0];
handles.s25=(25.7,18.8];
handles.e=[0.0388,0.1329];

set (handles.text3, 'string’', '"Ethanol ") ;
set (handles.textd4, 'string', 'Benzene');

elseif {z==26)

handles.A=(7.,24222,6.08436]
handles.B=[1595.811,1347.620)
handles.C=[46.702,53.363)
handles.v25=[59.6,104.9]);
handles.vb=[62.5,118,2];
handles.s25=[25.7,18.7]:
handles.e={0.0991,0.0752];

set {handles, text3, 'string', 'Ethanol'};
set (handles.textd, "string', 'Toluene'};
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gawnam tb (boiling point, oC) e s 0TI IS ULTS A
for i=1l:length(handles.A}
handles.tb({i)={( (handles.B(i}/{(handles.A (i) -
10gl10(101.325)))+thandles.C(i))-273.15
end
set (handles.text5, 'string',handles,A(l))
set (handles.text6, 'string’,handles.A(2))
set {handles.text7, 'string',handles.B{1)}
set (handles.text8, 'string’' ,handles.B(2)});
set (handles.text9, 'string',handles.C(1}};
set (handles,textl(, 'string’',handles.C(2)):
set (handles.textll, 'string’,handles.tb{l)};
get (handles. textl2, 'string',handles.tb(2));
guidata (hObject,handles);

.
r

.
’
.
r

% --- Executes during object creation, after setting all properties,
function popupmenul Createfcn{hObject, eventdata, handles)

% hObject handle to popupmenul {see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: popupmenu contrels usually have a white background on
Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get {(hObject, 'BackgroundColor'},
get (0, 'defaultlUicontrolBackgroundColor'}}
set (hObject, 'BackgroundColor', 'white'};
end

function editl Callback(hObject, eventdata, handles)
% hObject handle to editl (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB

o

% handles structure with handles and user data (sece GUIDATA)
% Hints: get(hObject, 'String') returns contents of editl as text
% str2double {get {hObject, 'String')) returns contents of editl

as a double

T=strZ2num(get (handles.editl, 'string'))
handles.T=T;

guidata (hObject, handles};

% --- Executes during object creaticn, after setting all properties.
function editl CreateFcn{hObject, eventdata, handles)

% hObject handle to editl! (see GCBQO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white backgrocund on Windows,
% See ISPC and COMPUTER.
if ispc && isequal {get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'})
set (hObject, 'BackgroundColor!', 'white');
end

% —-—— Executes on button press in pushbuttonl.
function pushbuttonl Callback{hObject, eventdata, handles)
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% hObject handle to pushbuttonl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
tb=handles.tb
T=handles.T
if(T<tb(1l}))

set {handles.text39, "string', 'Temperature Error And Enter agian'}

elseif (T>tb(2))
set (handles.text39, 'string', 'Temperature Error And Enter agian')

else

set (handles.text32, 'string', 'Tenperature OK')

A=handles.A

B=handles.B

C=handles.C

T=handles.T

R=8.314;

x1=[0:0.01:1];

X2=[{1:-0.01:0];

Sawiun Psat (kPa) pATIAYAUTABL¥ IR

for i=1:length(A)
Psat (1)=10"{A(i)~{B(i)/((T+273}-C(i)}}}
handles.Psat=Psat

end

St activity coefficient (Al,AZ2)
z=get {handles.popupmenul, 'value'};
if (z<5)
o ————— Universal Quasi Chemical {(UNIQUAC)} model----
u=handles.u
g=handles.q
r=handles.r
Fannuwim 11, 12
for i=1:length(r}
1{i)y=(5*(r(i)-q(i)))-(r{i)-1)
handles.l=1
end
SAmmunm £1, £2
for i=1:length(x1)
f1{1)={xL (1) *c (1)) /{(x1 (D) *c () Y+ {x2(i)*r(2))):
end
for i=1l:length{x1}
£2(1)=(x2(i)*r(2))/{{x1{i}*r(1))+(x2({i)*r(2)});
end
Fannuma z1, 22
for i=1:length{xl)
z1(i)=(x1(i)*q(1))/ ({x1(i)*q{1))+(x2{i}*q(2})}:
end
for i=l:length(xl)
z2(i)=(x2(1)*q(2))/ ((x1{i)*q(1) }+(x2(i)*q(2))};
end
Fawnaumm tl, £2
for i=1l:length{u}
t{i)=exp(-{u(i)/(R*(T+273,15))));
handles.t=t
end
innumactivity coefficient (ALl,AZ)
for i=l:length(xl)
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Al (i)=exp{(log(f1{i}/x1(i})}+(5*q(l)*log{=z1{i)/£1(i})}+(£2(i)*(1(1)-
({x(1)/x{2))*1(2})))~-
(q(lY*log{zl{i)+(22(i)*t(2))))+{z2{i)*q(1)*{(t{2)/{zl(i)+{=z2(i}*t(2))
Py=(t(1)/ (22 (i) + (21 (1)*c (1)) ))dd)q

end

for i=1l:length(x2)

Az (i)=exp({log(£2(i)/x2(i)))+(5*q(2)*log (22 (i} /£2({1i)) )+ {£1(i}*(1(2)-
({r(2}/c(1))*1(1))))-(q(2) *log(z2 (i) +{z1 (i) *t (1)) ))+(z1(i)*q(2)* (-
(E(2)}/ (21 (L} +{22(1)}*E(2))) ) +{t (1) /{22({i)+ (21 (i)*t(1})}))))¢
end
%dannan Ptotal
for i=l:length{x1l)
Ptotal (i)=(A1l(i)*x1(i)*Psat(l))+(A2(i)*x2{i)*Psat(2)}:
end
Hamnumt yl
for i=1:length({x1)
yl(i)={Al(i)*x1({i)*Psat (1)) /Ptotal(i);
handles.yl=y1l
end

elseif(z>5)

S5 == Wilson model---——-----—--—-———————-—~

tb=handles.tb

v25=handles.v25

vb=handles.vh

s25=handles.s25

e=handles.e

Hinnum Beta

for i=1:length{v25)
Beta{i)=(vb(i)-v25(i))}/{tb{i)-25);

end

SAmmummolar volume, v (i) wmnﬁmmﬁqmuqﬁﬁli’nn‘u

for i=1:length (v25)
v(i)=v25(i})+(Beta(i)*{T-25}):

end

Fdnwm solubility parameter, s wmﬂw%ﬁmﬁmmmﬁﬂ#mﬁ

for i=1:length{v25)
s(i)={v25(i)/v(i))*a25(i);

end

Sdwnwn Interaction energy, i umﬂﬁﬁmﬂﬁqmmﬂmiﬁh

for i=l:1length(v)
il(i)==(v{i)*(s(i)"2)):

end

for i=1:1ength(e)
1i2{i)=-({1-e(i))* ({v(1) *v{2))"0.5) *s(1) *5(2) )

end

SAnnuwm Al2, A21
Al2=(v(2}/v(l))*exp(—-{(i2(1)~-1i1(1))/(R* {T+273.15})]))
A21=(v (1) /v(2)) *exp(-{(i2(2)-11(2))/ (R*{T+273.15))))
handles,Al2=A12
handles.AZ21=A21

Sdnnmumactivity coefficient (Al,AZ2)

for i=l:length(xl)
Al (i)=exp((x2(i)* ((Al2/(x1{i}+(R12*x2(i}})})-

(A21/ ((B21*x1(1i))+x2{i))}})-log(x1{i}+{A12*x2(i)))};
A2 (i)=exp ( (X1 (i) *((A12/ (x1{i)+(Al12*x2(i))}))-
(A21/7 ({A21*x1(i))+x2(i)))))-log{x2(i)+(AZ21*x1(1)})}:
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end
Zeamn Ptotal
for i=1l:length{xl)
Ptotal (i})=(Al(i)*x1(i)*Psat{l))+{A2{1i)*x2(1)*Psat(2)};
end
Bhwmam yl
for i=1:1length(x1)
yl(i}=(Al(i)*x1(i)*Psat (1)) /Ptotal(i};
handies.yl=yl
end

else
end
plot{x1l,x1,'-b",x1,y1,'-r')

end
guidata {(hObject, handles};

function edit2 Callback{hObject, eventdata, handles)

hObject handle to edit?2 (see GCRO)

eventdata reserved - to be defined in a future version of MATLAB

handles structure with handles and user data (see GUIDATA)

Hints: get{hObject, 'String') returns contents of editZ as text
str2double{get (hObject, 'String')) returns contents of edit2

as a double

WF=str2num{get {(handles.edit2, 'string'})

handles ,WF=HF

guidata (hObject, handles};

[ - R

B

% —-—— Executes during object creation, after setting all properties.
function edit2 CreateFcn(hObject, eventdata, handles)

% nObject handle to edit? (see GCRO}

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
calied

% Hint: edit contrels usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUtcontrolBackgroundColor'))
set (hObject, 'BackgroundColor’, 'white'};
end

function edit3 Callback(hObject, eventdata, handles)

hobject handle to edit3 (see GCBQ)

eventdata reserved - to be defined in a future version of MATLAB

handles structure with handles and user data (see GUIDATD)

Hints: get (hObject,'String') returns contents of edit3 as text
str2double {get {hObject, 'String')) returns contents of edit3

as a double

Re=strZ2num(get (handles.edit3, 'string'}}

handles.Re=Re

guidata (hObject, handles);

AT 05 o

&

oo

% --- Bxecutes during object creation, after setting all properties.
function edit3 CreateFcn(hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO}

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called
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% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isegqual {get (hObject, 'BackgroundCeolor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, "BackgroundColor', 'white™) ;
end

function editd4_Callback(hObject, eventdata, handles)

hObject handle to edit5 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
nandles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of editb as text

% str2double (get (hObject, 'String')) returns contents of editb
as a double

xB=strZ2num(get {handles,editd, 'string'))

handles,xB=xB

guidata (hObject, handles):

P o o

% --- Executes during cobject creation, after setting all properties.
function edit4 CreateFcn(hObject, eventdata, handles)

% hCbject handle to edith (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.

% See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'},
get (0, 'defaultlicontrol BackgroundColor'})}

set (hObject, 'BackgroundColor’, 'white'});
end

function edit5 Callback{hCbject, eventdata, handles}

% hObject handle tec edith (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data ({see GUIDATA)

% Hints: get{(hObject, 'String') returns contents of edith as text

% str2double (get (hObject, 'String'})} returns contents of edith
as a double

xBf=str2num(get (handles.editb, 'string'}}

handles.xBf=xBf

guidata {(hCbject, handles);

% --- Executes during object creation, after setting all properties.
function edit5 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit:5 (see GCBQO)

% eventdata reserved - to be defined in a future version of MATLAB
% handtles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See IS5PC and COMPUTER.
if ispc && isequal {(get {hObject, 'BackgroundColor'),
get (0, "defaultUicontrolBackgroundColor'})}
set {hObject, 'BackgroundColor', 'white'};
end

% --- Executes on bhutton press in pushbutton2.

function pushbutton2 Callback{hObject, eventdata, handles)

% hObject handle to pushbuttonZ (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
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% handles structure with handles and user data (see GUIDATA)
Psat=handles.Psat
yli=handles.yl
T=handles.T
WF=handles ,WF
Re=handles.Re
xB=handles.xB
xBf=handles.xBf
xBa= {xB+xBf) /2
xXB={xB xBf xBa]
R=8.314;
x1=[0:0.01:1};
x2=[1:-0,01:01;

z=get (handles,popupmenul, 'value'};
if (z<5)
B Universal Quasi Chemical (UNIQUAC) model----
r=handles.r
g=handles.qg
l=handles.l
t=handles. ¢
S—— o — ot - nsfmen XxD=xD (1) ; xDf=rD(2) ; xDa=xD{(3)------—-----
for i=l:length(xB}
F1xB=(xB(i)*r (1) )/ {{xB{i)*r{1))+{(1-xB(i}}*r(2))):
£2xB=({1-xB (i)} *r(2)) / ({xB{i)*x (1)) +((1-xB (i} )} *r(2}));
z1xB={xB(i)*q(1})/ ((xB{i)*q(1)}+{(1-xB(1))*q(2)));:
22%B=((1-xB{i}}*q(2) )/ ((xB(i}*q(1}}+({1-xB(1))*q(2)});

AlxB=exp({log(f1xB/xB{i)))+(5*q(l)*log{z1xB/f1xB) )+ (£2xB*(1(1}-
((c(l)/rt2))*1(2)})))-
(q(l)*log(zle+(szB*t(Z))))+(22xB*q(1)*((t(2)/(zle+(22xB*t(2))))—
(t{1l)/(z2xB+ (z1xB*t{1)))})}))};

A2xB=exp{{log{f2xB/{1-
KB(1})})+(5%q{2)*1log{z2xB/f2xB) }+(FlxB* {1(2)-((r(2)/x({1))*1(1))))~-
(q(2)*1og(z2xB+(z1xB*t (1)) ) ) +{z1xB*qg(2)* (-

(t{2)/(218B+ (22xB*t(2) ) ) )+ {t (1) /{22xB+{z2xB*£ {1)))))));
PtotalxB=(AlxB*xB(i}*Psat{1) )+ (A2xB* (1-xB(i))*Psat{2));
yB=(AlxB*xB (i} *Psat (1)) /PtotalxB
xD(i)=(yB-((Re*xB{i)})/ (Re+l))}* (Re+l)

R i i\, T winarea Wfinal D xDavg——-——————————wmr-—nv
area=((xB(1)-xB(2)}/6}* ((1/(xD(2)-xB(2}))+(4/{xD(3)~-
XB(3)))+(1/(xD(1}-xB(1})}))

Wfinal=WF*exp{-area)

D=WF-Wiinal

xDavg=( (WF*xB(l))-(Wfinal*xB(2)))/D

for i=l:length(x1)
yi(i)=((Re*x1({i})/(Re+l)})+{xD(1}/(Re+l));
yii(i)={{(Re*x1(i))/(Re+1))+(xD(2)/ (Re+l));

end

elseif (z>5)
e e it Wilson model---—-——————-—-~—-————-—————————
Al2=handles.Al2
A2l=handles,A21
- midnnnn xD=xD (1) ; xbif=xD{(2) ; xDa=xD(3)------——-——--
for i=1l:length{xB)
AlxB=exp(((1-xB(i))* {(A12/(xB(i)+{A12*(1-xB({i}))))-
(A21/({A21*xB{i))+(1-xB(1)})))))-log(xB(i)+(A12*{1-xB{i})))):
AZ2xB=exp ((xB{i)* ((A12/ (xB{i)+ (A12* (1-xB{i})})}})-




T2

(R21/ ((A21*xB(i}}+{1-xB({i))))})-log((1-xB(i)}+{A21*xB(i))}};
PtotalxB=(AlxB*xB(i)*Psat (1) )+ (A2xB* (1-xB{i))*Psat(2)};
yB={AlxB*xB(i)*Psat (1)) /PtotalxB;
xD({i)=(yB-{{Re*xB(i) )/ (Re+l)))* (Re+l}

area=((xB(1)-xB(2)}/6)* ((1/(xD(2)~-xB({2)))}+(4/(xD(3)-
XB(3}))+(1/(xD(1)-%B(1})))}
Wfinal=WF*exp(-area)
D=WF-Wfinal
xDavg=( (WF*xB(1))-(Wfinal*xB(2)))/D
for i=l:length(xl)
yi(i)=((Re*x1(i))/(Re+1))+{xD(1)/(Re+l})};
yii(i)=((Re*x1(i))/{Re+1)}+(xD(2)/(Re+l});
end
else
end
plot(xl,x1,"'-b',x1,yl,"'-r',x1,yi,":im", x1,yii,":m")
set (handles.text29, 'string’',Wfinal);
set (handles.text30, 'string',D);
set (handles.text3l, 'string', xDavg) ;

% --- Executes on mouse press over figure background.

function figurel ButtonDownFcn{hObject, eventdata, handles)

% hObject handle to figurel (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data {(see GUIDATA)

% --- Executes on key press with focus on popupmenul and none of its
controls.

function popupmenul_KeyPressFcn (hCbject, eventdata, handles)

% nCbject handle to popupmenul (see GCBQO)

% eventdata structure with the following fields {see UICONTROL)

o

Key: name of the key that was pressed, in lower case

Character: character interpretation of the key(s) that was
ressed

Modifier: name(s) of the modifier key(s) (i.e., control, shift)
ressed
handles structure with handles and user data {see GUIDATA)

o

P Y a0 g
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