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“Prediction of activity coefficients at infinite dilution for organic solutes in ionic
liquids [BMPYR] [TCM] by artificial neural network”

“Prediction of activity coefficient at infinite dilution for some organic solutes in ionic
liquid of [BMPYR] [TCM] by using GA-SVM and SR-SVM”
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Y- Activity coefficient at infinite dilution
Y- Choromatography
Y- Tsvet
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V- Gas- Liquid Chromatography
Y- Evertt
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Y- Ant Colony Optimization
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¢” Radial basis function
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19 Cyclohexane YA YA/ valid
VY Methylcyclohexane YA O VO/4 test
VYV Cycloheptane IXYNAT VYO train
Xa Cyclooctane IXYNAT \YIY train
W Pente-1-ne YA O VIO valid
\$ Hex-1-ene IXYNAT \o /5 train
VY Cyclohexene YA D NAY: train
VA Hept-1-ene YA D VO train
19 Oct-1-ene YAAND YA/A train
Y. Dec-1-ene YA D Y)Y valid
Y\ Pen-1-yne YAAND Y- train
YY Hex-1-yne YAAND Y/AY train
Yy Hept-1-yne YAAND \TS test
YE Oct-1-yne YAAND OIVY train
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p-Xylene

Styrene

Methanol

Ethanol
Propan-1-ol
Propan-2-ol
Butan-1-ol
Butan-2-ol
2-Methyl-propan-1-ol
tert-Butanol

Water

Thiophene
Tetrahydrofuran
1,4-Dioxane
tert-Butyl methyl ether
Ethyl tert-butyl ether
Diethyl ether
Di-n-propy!l ether
Di-iso-propyl ether
Di-n-butyl ether
Acetone
Pentan-2-one
Pentan-3-one
Methyl acetate
Ethyl acetate
Methyl propanoate
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Butanal
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qy 2-Methyl-propan-1-ol YYANO VXY test
QA tert-Butanol YAV O \/YY test
4 Water FYANO -/AYY train
Voo Thiophene YAV CVY. valid
Ve Tetrahydrofuran YYAND < IASA train
ey 1,4-Dioxane YYAND N4 train
Ry tert-Butyl methyl ether YAV O YIOY train
V. Ethyl tert-butyl ether YAV O AYA train
V0 Diethyl ether YYAND YIvY valid
V.6 Di-n-propy!l ether YYAND AYY valid
" Di-iso-propyl ether YAV /.Y test
VoA Di-n-butyl ether FYAN O Y train
V-9 Acetone YYAND VAR train
1Y . Pentan-2-one YAV O V0 train
11 Pentan-3-one FYAN O V)oY valid
1\ Y Methyl acetate FYAN O V)oY train
1Y Ethyl acetate FYAN O VY valid
Xz Methyl propanoate FYAN O V/YY train
110 Methyl butanoate FYAN O V/YY train
1\$ Butanal FYAN O NITR test
VY Acetonitrile YYANO - 1OFY train
VYA Pyridine YYANO < IOA- train
vva  Pentane FYANO VOIN train
\y.  Hexane YYAIND YA valid
1Y 3-Methylpentane FYA/N O 14/ valid
\YY 2,2-Dimethylbutane FYAN O Va/y train
\yv  Heptane YYAN D Ya/4 train
yvye  Octane YYAN D f\/5 train
1Y 2,2,4-Trimethylpentane FYAN O Yo/ train
vys  Nonane YA O OAIY train
yvyy  Decane YA D AY/E train
VYA Cyclopentane YAV O Y/ valid
1Y4 Cyclohexane YAV O Yo/ train
1Y Methylcyclohexane FYA/N O VE/F test
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'Y Cycloheptane FYAN O \YIY valid
VY'Y Cyclooctane FYANO VOIY test
VY Pente-1-ne FYANO y/va train
\VE Hex-1-ene YA D \e/ test
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'Y Hept-1-ene FYANO VEIY train
V¥V Oct-1-ene YA D Y./ train
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Rai Toluene FYAIND VIO train
VEA Ethylbenzene YA D Y/\4 train
VE5 0-Xylene PYANO V/AD train
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VEA p-Xylene YA D Y/\Y train
VFq Styrene YYAND NE train
V0 - Methanol YA D 44 train
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\5F Diethyl ether FYA/N O YI¥A train

VY




(-2) Jgaz axll

V£O
V£
\EY
VEA
Y3
VY-
VWY
VYWY
VWY
\YE
VYO
g
VWY
VYA
V&
VA
VAN
VAY
VAY
VAF
VAO
VAS
VAY
VAA
VAR
V-
1)
Vay
yay
Vaf
140
Vas
Vay

Di-n-propy! ether
Di-iso-propyl ether
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yaA  Pen-1-yne FEANO Y/YY train
yaa  Hex-1-yne VAN O \R train
y..  Hept-1l-yne YEAND \TARi train
Yo Oct-1-yne YEAN O o/ - train
Y.y Benzene YEAND V/+9 test
Yoy Toluene YEAND /00 valid
Y.t Ethylbenzene YEAN D Y/vY train
Y 0-Xylene YEAN O /4. train
vy.s  m-Xylene AN O /Y train
v.v  p-Xylene AN O Y\ train
Y.A  Styrene FEAND VIYE test
Y.q Methanol YEAND < IEYD valid
Yy Ethanol YEAND < IAY'? train
vvy  Propan-1-ol YEAND - [AAY train
Y\Y Propan-2-ol YEAN O V)oY train
v\v  Butan-1-ol YEAND VIYY train
vv¢  Butan-2-ol YEAND VIV train
Y1 2-Methyl-propan-1-ol YEAN O VY test
Y\$ tert-Butanol YEAN O VA E train
vy Water YEAN D CIAYY train
Y\A  Thiophene AN O S IYYY test
Y14 Tetrahydrofuran YEAN O </AV Y train
Y. 1,4-Dioxane YEAN O < /YY) train
YV tert-Butyl methyl ether YEAN O YIOA train
Yy Ethyl tert-butyl ether YEAN D aY: train
YYY Diethyl ether YEAN O YIvY test
vve  Di-n-propyl ether YEAND /Ay valid
Yo Di-iso-propyl ether YEAN O AYA train
YYS$ Di-n-butyl ether YEAN O \VO/D test
vyv  Acetone PEANO - I$8Y train
YYA Pentan-2-one YEAN O /Y- train
Yvq Pentan-3-one YEAN O VoA train
Y. Methyl acetate YEAN O \/-§ valid
Yy Ethyl acetate YEAN O \V/EY train
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YYY Methyl propanoate YEAN D VXY test
YYY Methyl butanoate YEAN O V/Ya train
vve  Butanal YEANO - [A5A train
YO Acetonitrile YEAN O NN train
YY$ Pyridine YEAN O TR train
vvv  Pentane YOAND VYA train
vyvA  Hexane YOANO Va/y train
TYq 3-Methylpentane YOM YO VY/¥ train
Y¥. 2,2-Dimethylbutane YOA YO VYA test
Y¥) Heptane YOAND YEIY valid
vey  Octane YOANO v&/a test
YFY 2,2,4-Trimethylpentane YoM V) train
ver  Nonane YOANO O+ /A train
veo  Decane YOANO VA train
ves  Cyclopentane YOAND 1A train
YFY Cyclohexane YOA YO LYI train
YEA Methylcyclohexane YOA YO VY- train
Y¥q Cycloheptane YOA YO y-/4 valid
Yo Cyclooctane YOA YO VY8 train
Yoy Pente-1-ne YOMND /e train
voy  Hex-1l-ene YOAND /FY train
YOV Cyclohexene YOA O £/VY train
vyof  Hept-1-ene YOAND VY train
vos  Oct-1-ene YOAND YA/O train
Yos Dec-1-ene YOANO Yo/8 test
vov  Pen-l-yne YOAN D /Y- train
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RN




(V-9) Jaaz axll
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Yva 1,4-Dioxane YOANO AN train
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YA Ethyl tert-butyl ether YOAO Al-Q valid
YAY Diethyl ether YOAO v/va train
vAy  Di-n-propyl ether YOAND YIAY train
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Abstract

A quantitative structure-property relationship (QSPR) approach was employed to predict
activity coefficients at infinite dilution for 58 organic compounds and water at six different
temperatures in ionic liquid of [BMPYR][TCM].A large number of descriptors were
calculated using Dragon software and the best calculated descriptors was selected from 18
classes of Dragon descriptors by stepwise regression (SR) and genetic algorithm based on
partial least square (GA-PLS). 12 descriptors with SR and 10 descriptors with GA-PLS
methods were selected. The selected variables by these methods were used as input for
artificial neural network (ANN) and support vector machine (SVM) to construct of models
to predict of activity coefficients at infinite dilution of these compounds. The performance
of each model was investigated by test set. The obtained results show the superiority of the
SR-ANN than other methods. The mean square error (MSE) and absolute average percent
deviation (AAD) for the test sets of SR-ANN, GA-ANN, SR-SVM and GA-SVM were
0.0179 , 2.4306% and 0.0201 , 3.483% and 0.0601, 10.135% and 4.031, 28/874%,

respectively

Keywords: activity coefficients at infinite dilution, Stepwise Regression (SR), Genetic

Algorithm (GA), artificial neural network (ANN), support vector machine (SVM)
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