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Correlation of Vapor-Liquid Equilibria for Binary Systems Containing Polar Substances by
Regular Solution Model
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1. #

Rk e £ DT 2 KD D7-DI2iT, Bl
OB E R ITERFENEE LS. 2O/
%4 78 Wilson & (Wilson, 1964) X LHHH
RERGEHEASARESN, [IKRFEEOHBIZIE
AR TWVS. 72750, TAODRATHLEL &
N3/3F A— 2 lEEHHEAOHEEN S TFRIT S
FTIRE-TELT, ELDFET—F AL
CTHREESNBDOTHEMBOBE SN TV AWRE
AT ADOIEHBEC 2D, Zhick L, ER
¥ iti & 7 /v (Hildebrand er al., 1970) (34 i) A
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A—UNHEMET, MMEDOBME RS A—5 LE
NMERE RO TERREEZRDD Z LN TE B,
OB FE L ERAEEH OO RIS
LTz (Arai er al, 1969). F Z T, K% TIx
ERERET VEBEHEE SLIREAW E THE
TAHZE#AMELTWS., &6IT, FHIZLE
EESNDRMS TRIMEER 7 A — % 2 #in&
OPEE L BRTT AL 2HEL TV S, F7¢
bbb, KFEDBMIE Wilson K L W B 7-iER
FRERXERET 52 & TIERL, MEOWIEME
L DERBEEARDD _EEZDHIL, FRIEHKT
FNEFEHRLEIETDHLDOTHD., TOF B

5 OB B



B & LT, #fift (Kobuchi et al., 2009) {235\ THE
HEEMIUCHEOURGMZ @A L, MRIKFEED
HHRMS TRMEERNRRT A—F28A Lk
RIEAAE T L E2REL, =&/ —L Rk
FEO 2R BRI EREOME 2R A, (2FHRR
R 22T, ZJITIhWoOBEHEE L
Tz—FN, ¥ o BLUAEZEL 2R FREZE
DL, REFADIERERR-. £z, ThE
TICHE Lzfthoy 2 Ry RSO IMA T, 8l
CRELE IND T A—FIZ, WRSOEET S
NE—FBEDEDBENSETOEEEMA .

2. URERIZEETIL

2. 1 EJBF Gibbs THILF—

AR THRR UAILEERBIREFVICL DT
NVIBR Gibbs TR A ¥—gE 1x, KK THZ O
% (Kobuchi et al., 2009) .

(1)
ZIT, x(TEASE, vIZEALERITHY, i
BRI RTHD. B, DFIAXDOEIZLDB
®> > b o & —IAAFlory-Huggins . (£530 8 2 1)
THZON, 4; B AERETHY 4;=4;, A
=4y==0Thd. £, ay B L aay#ay)
NAFRTHAINT /AT A—FThHY,
%k ERIIAIRE 5 /L (Hildebrand er al., 1970) TiZ
a=a;=1 ThD. ZOEKRITA—F o, 0i(#
NEEATIZLT, HFRACBIBR/ VT
FhLRRAE M4 D Z EINTE 5 (Kobuchi er al.,
2008) .

2. 2 tAE{EAEIA

RSy T AERICE S HERMEL KT
Ba, BEANEHANSDOREEZRT T A—F
v, kKADX Hi25 2 5 (Hildebrand et al.,
1970) .

Ay =(8,—3)* +21;0,9, (2)
ZIT, SRS i DEMENRTA—FTHB.
ZLOBE, HITEKE LTRYEDRA TS,
MMy 72 SLRAER TR, FHLAESTFRG)
DIEP O 53 1-F8 J1 85 3R GBIED F o %012

540 % 4 35 (2010)

Lo TRELETHIENEZLND. £ T,
CORBGFGEDR) EEBHICAND LD, KAD
& 9 IZRiES (Adachi and Sugie, 1986) DIE&HI%
B9 5 (Fukuchi er al., 2003 ; Kobuchi et al.,
2009) .

ly=my+ny (x;—x)) (3)
SIZTw=0 kTR =my &2, L EER
LTI EI LT,

3. 2HAHRIBEFHDIEE

3. 1 [BETHER

+HEET, TENBEKFETENUTE 254
121, 2 RS ROKIKERBER c~p) (FTRK TR
Hbohd.

n=nxipllp, y2=rxapalp {4)
IIT, xITEREASE, yIIREENSET
H0, yIERFEETHS. £72, piIL2ETH
v, KRATHEZLRS.

p=nxip’ tnxp’ (5)
ST IRMMEOERTETSHY, Antoine iz
YTRDABZILENTES. Lo-T, HRFEEK
ez ohhiE, KWEGIZLY, 2Fp THOR
ERREEMNHRETE D,

3. 2 EEFRHE
AR ~B)% 2 RARITEA L, A%
FIFICLVEREREZRDI EARRX LR 2
(Kobuchi et al., 2009) .

a2 4 a2 1-a, + 0 XV
RT Iny, =¢, '~¢2“-'Au{ ( -|)xl:l al_\’y.}
1

+4 (v + X202 )112%,6,8:4 7129,

+RT{lnﬁ+l—ﬁ}

X x,
(6)

RT Iny, = ¢, ¢,"* A,Z{ XXy + (l _alZ)xZVZ }

X
—4(xy, +x,v, )nnx|5152¢la|2¢2a3.
+R4m&+pﬁ}
Xs X

7

ZIT, ARICHELEIND T A—=F1T, ap,
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ay, My BLIW ni2 btﬂé

3. 3 BRENRSA—FBLUVELEE

EREHE ) BLUOp 2R0HTI0I0E, &
REENRS A —F SBIVELERHvBLEL SR
5. BE2BCTOBRBENT A—FENEZL
NTWaH, MEEINDIBETOEEZAFTS
DIFEH TRV, TROLERICHEST, #F
ML ENRIRT — 4 L VERRERT A — 5 R
6B, HAIABRETOINLDEEEDDILM
BTREW=HTHs. £I T, FPETIIKRKX
TR 7~ (Yonezawa er al., 2005 ; Yonezawa et al.,
2006) .

5, = 2.5, (8)

t

Vo — Vas
= 9
A t, —25 ©)

ZIT, 25CTOBRENRT A—F 5 BLUE
JVARHE vos 1, TR F R Fedors M J5 1% (Fedors,
1974) TRDHBZLABTEB. 7=, i itk
FRAENMER WX, AF/—LRx s ) — N7
EDINSyFEBVT, Le Bas ®J5i£ (Poling
etal.,2001) THESI T & 5.

4. HEBRLER

4, 1 BEEYPEBELNNSA—2ORE

T—=FN, T hrBLUKEEGL 2 RYFRRIK
T (VLE) OB 2R A7, #HECLEL IS
EAMEME £ L HT Table 1 ITFRT. 2k, /b
SRPFTIREETROD LBMENKEL 2B
DT ERBLEAY ) =D v ITERHE T H-

V,=V25+ ﬂ (’—25),

Table1l Physical properties of pure substances

Vas W J2s Constants of Antoine’s equalion'

Substance [em’ mol™’]  [em’ mol™'] [(J-cm™)*¥) % [C] A B C
2-Methylbutane 115.6 1184 14.0 27.852° 593330 1029.602 38.856°
Pentane 115.3 1184 145 36.068° 5.99028 1071.187 40.384°
2-Methylpentane 131.7 140.6 144 60.271° 5.99479 1152.210 44.579"
3-Methylpentane 131.7 140.6 14.4 63.282° 599139  1162.069 44.870"
Hexane 1314 140.6 14.9 68.740° 6.01098 1176.102 48.251°
Heptane 147.5 162.8 15.2 98.423° 6.02701 1267.592 56.354°
2,3-Dimethylpentane 148.1 162.8 144 89.783° 5.98293  1240.404 51.056"
Octane 163.6 185.0 15.5 125.665° 6.04394 1351.938 64.030°
2,2,4-Trimethylpentane 163.4 185.0 143 99.238" 5.92751 1252.340 53.060°
Cyclohexane 112.6 118.2 16.5 80.731° 6.00569 1223.273 48.061°
Benzene 90.4 96.0 18.8 80.050° 6.01905  1204.637 53.081°
Toluene 104.9 1182 18.7 110.622° 6.08436  1347.620 53.363"
Diethyl ether 103.0 106.1 14.8 34.434° 6.04920  1061.391 45.090
Methyl t-butyl ether 118.6 129.4 14.1 55.17° 6.070343 1158.912 43.200"
Ethyl r~butyl cther 134.7 151.6 14.6 72.71° 6.073724 1206.874 49.190°
1~Amyl methy) ether 134.7 151.6 14.6 86.24° 6.067822 1256.258 50.100°
Diisopropyl ether 135.8 151.6 14.6 68.339" 5.97081 1137.408 54.634"
Dibutyl ether 167.4 196.0 159 140.295° 592274 1298.256 82.006"
Acetone 74.0" 77.6" 18.6 56.067° 6.25017 1214.208 43.148"
Methy! ethyl ketone 939 96.2 18.4 79.583° 6.18397  1258.940 51.425°
Diethyl ketone 110.0 118.4 18.3 101.960° 6.14570  1307.941 59.182"
Methy] propy! ketone 110.0 118.4 18.3 102.261° 6.13931  1309.629 58.585"
Methyl isopropyl ketone 110.3 118.4 17.8 94.333° 6.09024  1265.595 57.631"
Methyl isobuty] ketone 126.4 140.6 17.8 116.183" 5.81291 1176.833 80.225°
Methanol 40.7" 42.8” 28.2 64.511° 724693  1605.615 31.317°
Ethanol 59.6 62.5" 25.7 78.229° 7.24222  1595.811 46.702"
1-Propanol 75.7 81.4 24.2 97.153° 6.87065 1438.587 74.598°
2-Propanol 76.0 814 23.7 82.244° 6.86634  1360.183 75.557"
1-Butanol 91.8 103.6 23.2 117.731° 6.54068 1335.028 96.496
2-Butanol 92.1 103.6 22.7 99.515° 6.35079 1169.924  103.413"
Water 18.1° 18.8° 47.9° 100.001° 7.06252  1650.270 46.804"
*log p°[kPa) = A- BAT[K]-C)

“*Experimental or extrapolated values of molar volumes (Acetone: Estrada-Baltazar ef al. (2003);

Methanol: Fukuchi er a/. (1983); Ethanol: Fukuchi er al. (1980) )
2 Krihenbiihl and Gmehling (1994); ® Boublik er al. (1984); © Jyoki Hyo (1981)
S B B
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X, TEbhy, 2% )—NBLUFZ/)—1LD
wIZHOWTIE, EHOENAKRT—F2 1, £ T
ST+ 52 L TR, Fiz, KD v, mBE&
U oos ITHETITRDZ Z R TELVOT, EH
BTHE - PHAOXTIX, FEIZ Poling 5D
%3 (Poling et al., 2001) 3B &2 L1z, VLET—
Zizix, ORI R2bbmMT X b
(Herington, 1951) 38 X UK A > b5 & bk (Van Ness
et al., 1973) T4 & HITE & Au7- CHREE (101.3 kPa)
ERALEZ. 72120, W< o»oBBRIZEVFR
(&AL 1 ISV R) T, @RFRAMILS

HENE#ERBELH o,

AEFNVZIE mp, na BEWap DIBEDORT
A—EIHREEND. BARBICELTE, BernrF
A— S OWRBEDOETNRTA—FDREREIZH
WTHRHLE S 2T, E#FBYIZI Marquardt 5
(Marquardt, 1963) CVLE F—#iZ7 4 v 74V
JLTHREL-.

4. 2 T—FLEEBL2ESER
T—FNEEL2MH% VLE OABEERE E
LT Table 2 IR . DO —Fl% Fig.l ICER

Table 2 Interaction parameters and correlation performances for vapor-liquid equilibria of binary systems containing cthers (101.3 kPa)

Binary system (1)+(2) Interaction parameters _ l?ev. _
nh2 ma Ay, X107 At
Dicthyl cther + 2-Methylbutanc ® 0.0098 0 0.19 0.11
Dicthyl cther + Pentane® 0.0154 0 0.52 0.13
Mecthyl r-butyl cther + 2-Methylpentane ® 0.0097 0 0.08 0.12
Methyl r-butyl ether + 3—-Methylpentanc © 0.0083 0 0.14 0.18
Methy! -butyl ether + 2,3-Dimethylpentanc® 0.0021 0 0.51 0.47
Methyl /—butyl cther + Octane © -0.0208 0 0.57 2.19
Methyl -buty! cther + 2,2,4-Trimethylpentane © 0.0071 0 0.58 0.77
Methyl r-butyl ether + Methanol ¢ -0.1832 0.0443 0.97 0.42
Ethyl r-butyl cther + 2-Mcthylpentane ® 0.0061 0 0.06 0.09
Ethyl 1~butyl cther + Ethanol ® -0.1286 0.0306 0.73 0.76
-Amyl methyl cther + 2-Methylpentane® 0.0059 0 0.42 0.15
1-Amyl methyl ether + 3-Methylpentane © 0.0067 0 0.15 0.08
~Amyl! methyl cther + 2,3-Dimethylpentanc ¢ 0.0072 0 0.08 0.07
Diisopropyl cther + 2,3-Dimethylpentanc 0.0067 0 0.32 0.23

. I & . 1 &
A ."I[_] = WZI Pieate = Vijewp| ? Allo(:] = FZ

feale = 'ﬂp

» N =number of data points

* Gmehling et al. (1999); b Auccjo ef al. (1998); © Loras et al. (1999); 4 Monton et al. (1999); © Hiaki er al. (1999): f Watanabe et al. (2003);

¢ Watanabe er al. (2010)
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Fig.1 Correclation of (a) vapor-liquid equilibria and (b) activity coefficients for ethyl t-butyl cther (ETBE)+ethanol (EtOH) binary system at

101.3 kPa. Experimental : (O) Watanabe er al. (2010) ; Correlations : (

and m>=0

%40 K4 5 (2010)

Ywith m, and ny; (Table 2) ; (===--- ) with m;;=—0.1434
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T35, TAa—LED2RHEFRERWV =T
+IRIEKRFEFRTIX, m, OLTHERETHS Z
Laibmd., —F, TLa—Led2EHR T,
Lo \ZHRARARTEE 2 3720 5 (0, DEAN) LER D
5.

4. 3 TSRS R
Fhreagi 2% VLE ML - %
Table3{ZRL, £DO—fFHl% Fig2 IZRR+5. &
P RTIRIEKE, =—FLBLUTALa—L
EDFRWThTYH, BIFRMEHERE2HLI DI
T n, BLELINS.

Table 3 Interaction parameters and correlation performances for vapor-liquid equilibria of binary systems containing ketones (101.3 kPa)

Interaction parameters Dev.
Binary system (1)+(2) . R .
s mp Ay X107 At
Acctone + Hexane® 0.0654 -0.0220 0.59 0.36
Acctone + Benzene® 0.0217 -0.0037 0.15 0.11
Acetone + Dibutyl cther 0.0549 -0.0292 0.67 1.35
Acetone + Methanol ¢ -0.0526 0.06093 0.32 0.20
Acetone + Ethanol © -0.0370 0.0030 0.87 0.57
Methyl ethyl ketone + Heptane ® 0.0338 -0.0197 0.80 0.43
Methyl ethyl ketone + Cyclohexane® 0.0438 -0.0050 0.69 0.30
Methyl ethyl ketone + Benzene® 0.0091 -0.0024 0.20 0.14
Methyl ethyl ketone + Toluene * 0.0124 -0.0041 0.40 0.29
Methyl ethyl ketone + Ethanol f -0.0164 0.0051 0.28 0.06
Methyl ethyl ketone + 1-Propanol ! -0.0074 0.0012 0.34 0.12
Methy! ethyl ketone + 2—Propanol ¢ -0.0026 0.0018 0.12 0.14
Diethyl ketone + 2—Propanol & -0.0106 0.0035 0.53 0.63
Diethyl ketone + 1-Butanol* -0.0081 -0.0008 0.46 1.00
Methyl propyl ketone + 2-Propanol’ -0.0099 0.0037 0.81 0.15
Methy! isopropyl! ketone + Octane’ 0.0311 -0.0110 0.35 0.66
Methy! isopropy] ketone + Cyclohexane’ 0.0380 -0.0086 0.17 0.14
Methyl isobutyl ketone + Cyclohexane® 0.0255 -0.0145 0.60 0.70
Methyl isobutyl ketone + 2—-Propanol’ -0.0142 0.0071 0.86 0.49
Methyl isobutyl ketone + 1-Butanol * -0.0144 0.0023 0.21 0.39
Methyl isobutyl ketone + 2—Butanol * —0.0091 0.0017 0.24 0.48
N N
Ay[-]= %Zl . yuwl . “ATC]= % | fese = texp| » N =number of data points

* Gmehling er al.(1979); ® Kojima et al. (1991); € Resa er al. (1999); ¢ Gmehling er al. (1982a); © Ku et al. (2005); * Martinez ef
al. (2008); ® Wen er al. (1999); " Gmehling et af. (1982b); Gmehling et al. (1978);’ Chen et al. (1996); * Martinez e a/.(2009)
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Fig.2 Correlation of (a) vapor-liquid equilibria and (b) activity coefficients for methyl ethyl ketone (MEK) + cthanol(EtOH) binary system at
ywith m,; and n,5 (Table 3) ; (~===-) with m,2 = 0.0190 and

101.3 kPa. Experimental : (©)) Martinez ef al. (2008) ; Corrclations: (

n:=0
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4. 4 XKEEBL2EMHFH

BEOFE LB FE LT, AABHS. itk
MR 53 - A XO/NERKFTFITHONTIE,
025 3 X X vas & Fedors 0 J714: (Fedors, 1974) THE
WD TERW. £, wiZOWTH Le
Bas DFLETROD Z EMTERL, LI=MH-T,
BT 8T A —ZIZIMSE(IV—T%
BB THERI TE D e Vo AT LORIE R4
MPERNZ LIRS, EL, ENRHORT A—
ZEERMTEH 2T, XEBLUTITELZLN
HIEREA R EELRE THEM ATENE 5 M
ERBFTDHILETED. 22T, KO v BE
N AHys % 8K & (Jyoki Hyo, 1981) TH-%, =
{(AH>s— RT)/vas}™ & L TR, ZZ T, AHas
IX25CTOENALERBEIMTHD. F£/, wIlbHE
MEE AV, o DR & Antoine EE &
Wty & Table 1 1233, WL 20 DKkEEEr 2 8
57% D VLE M & A= 5 5 % Table 4 (2777,

¥, HEERO—H% Fig3 IZRY. Zhiy,
WNTA—4 nya J?SJZU‘nlz @@]\T’, (i‘iﬁ&?‘:
fAETE D Z LAFENS.

4. 5 Hho2/a%R

4. 5. 1 RALKFE2HMHFR

T TIZHE L 7= 53 (Shimoyama et al., 2007 ;
Kobuchi ef al., 2007), ~FH o+ ELRED
RALKFE 2D B TIE mp OHTHETETH 5.

4. 5.2 xTF )—N+RILKER

TE )=t AFYy, =¥ )N+ RF
rlnxy ) —N+RIEKE2RSFRTIE, B
INTGA—F a, DYANRLETH 7 (Kobuchi er
al., 2009). ZTOFE, RMNRFTA—FEZRTD-
&, WK (Higashi et al., 1994)IZ L7 >7T, ay
=1 & LTWB. 2ok, WO/ VIV FLRR
ERTNTA—F a;, & AF=162—6425C)D

Table 4 Intcraction parameters and correlation performances for vapor-liquid equilibria of binary systems containing water (101.3 kPa)
. Interaction parameters Dev.
Binary system (1)+(2) e . A X 10 e
Water + Acctone® -0.3702 -0.0624 0.51 0.30
Water + Methanol ® -0.1196 -0.6059 0.60 0.33
Water + Ethanol ® -0.1284 -0.0192 0.65 0.21
Water + |-Propanol® -0.1438 -0.0304 0.79 0.15
Water + 2-Propanol® -0.1708 -0.0302 0.88 0.23

. 1 & vy e 1 &
A."l[—]=7v-2|.vl.cnlc _."I.c\pl' A'[ C]=‘VZ

 Gmehling er al.(1977): ® Gmehling et al. (1981)
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(a)
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X (EtOH) [—)

t.. —t. | N=number of data points
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Fig.3 Corrclation of (a) vapor-liquid cquilibria and (b) activity cocfficients for water(H.0)+ cthanol (EtOH) binary system at 101.3 kPa.

Experimental : (7 ) Gmehling et af. (1981) : Correlations : (

9540 %4 ¥ (2010)

) with > and m,; (Table 4); (——)with m;;= —0.1303 and n,,= 0
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BEMRFARLN, AFBKELRBIZON ) B8
1 EV/EL B ENREN. ZHIZASH
KEWFRTIIMR T OEERCHEERADHRIDE
MELLRY, ZRIZED /U T FLRRABK
ELL ot EFMTELOLELLOND.

4. 6 % 2
4. 6. | TBREEE/NT A—Z{ED A

— R FESIDERPKRE VR THEIROIER
ENTRS 2V, RS FHBEERNZ7 A—%
DBEABLELEENDIHLDOEZZBND. TTIC
#4E L7~ & 52 (Kobuchi ef al., 2009), =% /—
NERIEKFEDOFRTIX, HEEH T A—F my,,
n BETap, BLBLENE. DT HOES
OREZMBI-DD/INT A—=FZ|TITWL > EZX
SNBHA, Z Z TiEATE (Kobuchi er al., 2009) &
FEIRICIEIRERT A —F §(F IRET R X —
EEZRD)EEBIZEL LTERST S, ATt
HBL L2 DHHEBEZOWTD SEDOFMIT
Table 1 £ 9, RILKFETIL 14.0~188, =—F
TiX 14.1~159, # b Tix 17.8~186, T/
=/ TIE22.7~282 LB &Mbhd. &6
WIZARIZDWTIZE LS RE L, 479 L4225, <
DMDFIZHOWT, VLEHHEIcBIT32HEER
R A—FLDOBFEERTE, TableS DL S IC
B,

4. 6. 2 RILKFER

RAILKFEN G2 D 2 R TIE, REERESY
THY, AP LENBRELRWED, my DH
© VLE fHEAMRIREL 0B Z LM PRSI D, F
T2 & L7~ & 5 (2 (Shimoyama er al., 2007 ;
Kobuchi et al., 2007), ~FH o+ Rl

D VLE (ImpZRAWAHZ L THETES.

4, 6. 3 =—FTN%
T—FA+RILAERTITAS S,
Table2 ICRABGND L SIC, 7L ZIEAF 4T
FNANZ—FNLN+2AFAREZFZD L DI myp
FHWAHZ L THEATMETHE. —J, =F -
TFNT—FN+TH ) —LVEDLHITTNT—
WNEDREBFZFTIIAS RKELL LY, Tra—

WORBEDNREDBETC ny, OBFEANLELRD.

4. 6. 4 T hrr%

T hRTRRICKFEB LT La— gL
D2EBFRIZONT, mp & np DT A—F %
AWAZETHBTED., R A—FIZH0TL
TNAIA—=NEDFET m;<0, ny>0 70 (745
J—=NER), MOFRTIE mp>0 & n,<0 &
RAEEMERT. T +RVECRDAS
N ERBETHBMN, np NLEEEND. /375
A—F np, OLEWL A S OEICHOWVWT, ERM
M RE R RVVE T OIREDO L S TH D.

4. 6. 5 =% )—N%

TH )N +HRIEKBZTIZAF BPKREL A2
W, TH¥)—N+HAVZRDE DI nyy D
TR+ THY, VLE HHED=HIC a) DA
NYETH 7~ (Kobuchi er al., 2009). 4 TG
WBIFTD/ I FARADRELD a1,
A8 LBFRFIT RTINS,

4. 6. 6 KF
KETERM S BIORTALa—LRELD 2K

Table 5 Interaction parameters and the difference of cohesive energy densities

Binary system (1) + (2)

. Interaction parameters
AS? [Jrem™) p

required

Hexane + Benzene 131 myy

Methyl —butyl ether + 2-Methylpentane 9 ny 2

Ethyl r-butyl cther + Ethanol 447 mpz, Ny
Acetone + Benzene 7 2, B2
Mecthyl cthyl ketone + Ethanol 322 mya,ng:
Ethanol + Octane 420 mya, 12,00
Water + Ethanol 1634 mp.ng

a8 =| 87 -8, (25°C)
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REND. K+ 7/ —LHDAS IZIKRERMT
BB, myBLO 0, THFTEETH 7. —
¥, =H ) —nN+H 7 F L FRTIEAS ALY
SV LD OO, wap BYLETHD., 2D
LIZHDWTUL, K+ ¥/ — L F7e EIXHRS &
LKERCEAT IS T THEN, =5/ —
Wt A7 F T EI KRB E T DB T
LRSS EDIREFRTHDH Z L (REMIEZED
BHHNE D BN HFICHNTHETEIVEL
WIIZERFT 2D TRV EEI LN S,
Ul Xz, MEENAATA—=2LASTD
BRE B LI-A, ASTIENT A—F npy &5
i ap OLEMEEOMEFEE RINTOIIRET
Hot-. ZhiuE, o MITENREFNMMITORE
flicdhy, REBIETIMAEHEEZOEDS
TRHTHIENTERN-DHLEEILNS.

5. #

AWFSE THEL T B PEIR IER T € 7 /L (Kobuchi
etal,2009) (kT —Fn, ¥ hrRkagEir2
RO RRIE TR OMBEEZRI, WAEERM/ 7 A—
FRHAWHZ L TIRETME R EE-. /-,
MBI oL B e SNDMAEMN S A —% L AS
OBFEE, T TS LB R LML TES
L7hs, AP EMBRRT A2 LOMFELY RN
FEITERT. E, T—% T4y
TATICESTHEMER RS A—52% FHIT3
IEMNEMERENRD. ZoOZEX, AN LD
HERHETHINO RV NHETH B, =&z,
BHEDa s Ea—FsIal—yalDFik
(Haruki e al., 20090) IZ AR HH SN 5.

]

Nomenclature

A=interaction term [Jeem ]
g=molar Gibbs energy (J-mol ']
I=interaction parametcr between unlike molecules -]
m= interaction parameter between unlike molecules [-]
n=interaction paramcter between unlike molecules [-]
p = total pressure [Pa]
p° = vapor pressure of purc component [Pa]
R = gas constant [J:mol 'K "
T=absolute temperature [K]
1= temperature [l
v=1liquid molar volume [cid-mol ']

0540 %&£ 4 ¥ (2010)

x=mole fraction of liquid phase [-]
y=mole fraction of vapor phase [-]
Greek

a=cxponent parameter [-1
f=expansion coefficient [cd*mol~'-C™"]
y= liquid phase activity coefficient [-]
J=solubility parameter [ em=)™]
¢ = volume fraction [-]
Subscript

b=normal boiling point

calc =calculated value

exp =experimental data

i, j=componentsiandj
t=arbitrary temperature

1, 2=components 1 and 2

25 =standard temperature(25°C)

Superscript
E = excess property
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An extended regular solution model, in which an exponent-type mixing rule is introduced to the interaction term
and a composition-dependent interaction parameter between unlike molecules is used, has been successfully

adopted to correlate vapor-liquid equilibria of binary systems containing polar substances such as ethers, ketones,

alcohols and water. The interaction parameters required in the present correlation and the previous studies are
discussed based on the concept of difference between the cohesive energy densities (6%) where & is the solubility

parameters at 25°C  of constituent pure components.

W40 &4 5 (2010)

(259) 51



