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Prediction method of solubility parameter based on molecular structure

Setsuko YonEzawat, Shigetoshi KosucHi't, Kenji Fukucnrtt?,

Yusuke SuimMovamat and Yasuhiko Arartf

A prediction method for solubility parameters has been proposed based on a molecular
structure. Solubility parameters 6 and molar volumes v at 25°C are estimated by using Fedors'
additive methods of atomic groups. Further, molar volumes at ¢ [°C] are also estimated by a

group contribution method previously proposed by the authors.

The solubility parameter at ¢

[C] is given by 6,= (vss/v.) 65. The reliability is examined by adopting the present method to

heptane and toluene.

Key Words : solubility parameter, molar volume, additive method, group contribution method,

temperature dependency

1. ¥

BRI 2 [HEDERE S 5 WIIIEKO R ERRE L &0
HEICE, BEE Y5 2 —% (solubility parameter) 235U
LIZEVLRTWSYY, Z0OEIE, —RICEREE TV FREL
DRDBENTWVWBY, BLOBEBCTOEMRINT VS,
ZRMATO®E WEEGFH TR CTOETEMUTE 24, 72
EXAEMEESNEEENBCTID RECHEHNS EAEY LI
%o T, BREBF - PLTLIHEIN TRV LGS
50T, BRENSSA-sOEEZEHTERVYEGH L, T
2T, Fedors® ® 7'V —7&5% (BFHAOME) 1wk bh25C
DR 5 A — 5 AHEL, Zh% T VEEE AV CERE
K HIRY 2 FHEERRES 5,

2. BRENSA—H

2.1 BRB|EEIFELVEL
IR N5 £ — 5 61, RATERING"Y

[l

TARIBE 3 A 7T BEZAT; WAk T H 6 HRE
* JUIN KRB T RBE b T 28R
T819-0395 fRRETITEXITET44
*x || ORFARFERE TR AR RIS R EHR
TT755-8611 FEAIHEE 2—16—1
ok ok IR T S S E PRI T4
T755-8556 FHIMIHAES 2—-14-1
t Department of Chemical Engineering, Faculty of Engineering, 744
Motooka, Nishi-ku, Fukuoka, 819-0395, JAPAN
E-mail : arai@chem-eng.kyushu-u.ac.jp
t  Department of Environmental Science and Engineering, Graduate
School of Science and Engineering, Yamaguchi University, 2-16-1
Tokiwadai, Ube-shi, Yamaguchi, 755-8611, Japan
E-mail : kobuchi@yamaguchi-u.ac.jp
t 1t Department of Chemical and Biological Engineering, Ube National
College of Technology, 2-14-1 Tokiwadai, Ube-shi, Yamaguchi
755-8555, Japan
E-mail : fukuchi@ube-k.ac.jp

RIS

d=/c ¢)]
I, c 3BEOBRAERES -0 OBE L % V¥ — (cohe-
sive energy) TH O, IRATHZ Sh 5,

_Au’“

L
v

ZITC, uBIXUTvREFNFNAL T AV F - LBV EEEER
T (I LRBHEHBEERT ), 88, Adtidktckvoh
5o

@

4

Aut=—(—u") €)]

IZTu 3, BEOHMI R LF—-THY, o FIERMREA
(RS KB AR AT - 2EKT 5, S5
L {HIo N7 van der Waals REH W TESZEFER L O N
Wz xnF—ARDB &, BRE S A — 53R &E18 549,

AR™/RT | 2¥
{TZL‘—I}ZTP 4)

TIT, AR RERBTHY, PP BIEMERIETH S, T2
¥ & M RENENBEMES EBNEOERRTF =Pvw/RD
ThHb, BB, REI[JEEHK TREETHY, LIV IISH
LEET 5,

WEHERFMETOMMMREELEZL S &, BAIIREKE ECK
DMLY 5.

ARV (5)
Py =RT V=1 ®

IRoDEETTIE, X @ dkokHiis,

AR™—RT
5=y ©
v

¥19% HLS (20064118)



Akita University

26 SKERHF < NHIESE - BHIES - TILEN - R

Table 1 Solubility parameter and molar volume at 25°C predicted by Fedors' method

Substance Sa[(F-em™*]  vaslem™mol']  glem®-mol’-°C™) #[C)
Heptane 15.21 ' 147.5 ~0.2083 98.45
Toluene 18.69 104.9 0.1553 110.65
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Figure 1 Solubility parameter of heptane
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Figure 2 Solubility parameter of toluene
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