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OT0 06BACHAETCA TEM, YTO JaHHbIC (PyHKUEH ABIA-  One can easily show that the partial Gibbs

sHepruu I'ud6ca pacTeopa, 171 KOTOPOTO YPABHEHHE

I'n66ca—JroreMa BINOIHAETCS aBTOMATIYECKH, [I1d G’ = Gr + 3G" |ox" 2 v 3G"/ax! a2
NOKA3aTEeNbLCTBA MOCTIETHETO YTBEPIKACHHSE UCIONb- i m ml X T L K m/ OX ;. -
3yeM BBIDAXKECHHE M XHMHYECKOTO MOTCHUMana

KOMITOHEHTA B MHOTOKOMIIOHCHTHOM cucTteme [10]
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4.1.3.3. Quaternary Systems

The fourth-order equation of the general Wohl expansion (I-159) for a
quaternary system has the form

d AGE
AGE 1 = 27.2.d,, + 22,2,a log y, = ( é )
2303RT qx; + g2X; + §aX3 + GaXe 172712 123713 omy \ 2.303RT [pTnaunsing
+ 22124014 + 22523055 + 22524054 + 22324054 + 321730, = x3lAyz & 2x,(Az; ~ Ayz = Dy3) + 3x7Dy 5]
2 2 2 2
+ 32,2301 + 32323a,,3 + 32,230133 + 321230144 + 321240510 + -?-’;'[/1'1:-. + 2x3(A3y — Ays — Dy3) + 3:3Dy;5]

+ 322238223 + 322730233 + 322248204 + 322238244 + 323240534

+ X3lAra + 2x1(day — Ays — Dirg) + 3x3Dys)

+ 323230344 + 62125730123 + 62125240124 + 6223240134
2

+ 62223240234 + 4232201112 + 623230, 125 + 421230225

+ 4ziz3ay 113 + 623231133 + 421230335 + 421740, (s + 3xaxalyy = x40(2 - 3x0) Cryza = X2(l = 3x;) Crazz — xa(l — 3x,) Craaal

+ xaxaldzy + Ays - Asz + 2x(A3 — Arz) + 2x3(dyz — Az3)

+ 6232301 144 + 4212301404 + 4232383323 + 623230553, + x2xalAzs + Ara — Aaz + 2x,(Aay — Ars) + 2xa(Aaz — Azs)
+ 42,230,333 + 4232402224 + 6232442244 + 4222302444

+ 4232443334 + 6232303344 + 4237003444 + 122§2,23a) 155

+ 1223232401 134 + 1224252301323 + 122,2324a 224 + 122125230, 533
4+ 122425230 304 + 1224232401334 + 122123230, 304 + 1223252404124

+ 12232405534 + 1225232485334 + 122523230 044 + 28202523240, 534

+ 3xaxaDag — x(2 = 3x)) Cryza = X2l — 3x,) Crazq — x4(1 — 3%)) Craasl

+ xaxg[day + A~ Agz T 2xy(Ayy — Agy) F 2xgldgy — Azg)

+ 3axa D3 — 232 = 3xy) Cryaa — x3(1 — 3xy) Craza — xa(1 = 3xy) Craasl

+ x2x3%4[2(Agz — Azq) + 3202334 + In3Ca3zs + IxgCaaaa -+ (1 = 3x;) Ej234],
(1-236)

Hala E. Vapour-Liquid Equilibrium. Pergamon Press Ltd., Headington Hill Hall, Oxford, 1967 7
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where n; (i = 1,2, 3, 4) are the moles of the ith constituent, n are the total moles, P is
the total pressure, T is the absolute temperature and the various constants are given by

the relations
Azy = 2ay; -+ 3ay12 + 4ap2 Azp = 2a13 4+ 3ans + 4apqs
Az =2ay;  + 3myzz + 4ay222 Az = 23+ dagas + 4agaas
Dyz = 4ayy12 + 43222 — 645422 Dyy = 4ayy13 + 41333 — 6ay433
Agy = 2ay4 -+ 3ayy4 + 45014 Azz = 2aza 4+ Jazas + Hraaas
Aysa =244 + 30144 + 407444 Azz = 2a33  + 3azaz + 44333
Pie = diure + Giaae = Oiras D23 = 42225 + dazsss — Bazass e Ciz3 = 3112 + Iayss b 3dz23 — 6apa3 - 441002 + 401333 F 402223
Asz =204 + 30224 + Mz224 Aaz = 2834+ 3as3a + 443334 Ciz4 = 3112 + 30144 -+ 30224 — Guy24 + 405112 + Wiaas + H2224
Aza =234+ 3az4a + 2444 Azg = 2834+ Idzss + 3444 Craa = 3ayy3 + 30144+ 30334 — 68534 + 401413 T 481444 T 403324
Dsy = 43324 + Magaa — G02244 Dag = $i3334 + 3484 — 603344 234 = 3a223 + 3ay44 + 30334 — 68334 + 2223 + paga + 3234,

Cii2a = Ciza + 412+ 401103 — 1281323 Criza = €124 + 405002 + 401014 = 12845324
Ciz23 = €123 + 4ay222 -+ 43223 — 1201223 Cizzg = €124 -+ 41322 -+ 42324 — 1285324
Ci23a = €123 + 484333 + daz333 — 12ay233  Crags = €124 + 4a1444 T 402404 — 1201244
Cii3a = Craa + 401113 + d0y414 ~ 1205130 Cazas = €234 + 42223 + 403224 — 1203334
Ciaza = Craa + My333 + 403334 — 121234 Cazas = €234 + 402333 + 403334 — 1202334
Ciaaa = Craa + 401444 + 3440 — 128,384 Crasa = €234  4a2444 + 3444 — 1282343

Eyz3a = — (€123 + €124 + Craa + €234) + 24a 224, (1-237)
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For a multicomponent solution, the excess Gibbs energy is
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Renon, H. and Prausnitz, J. M. (1968), Local compositions in thermodynamic excess functions for
liquid mixtures. AIChE J., 14: 135-144. doi:10.1002/aic.690140124 9
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