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YpasHeHue cocmosHuA 8aH 0ep Baaneca (60B) i

* 1873 r. — [JoKTOpCKan
ancceptauma “O
Hepa3pbIBHOCTU
ra3o006pa3Horo u
XUOKOro COCTOAHUN"

e 1910 r. — HobeneBckaHd
npemua no pusmnke




O2paHUYEeHUsA ypasHeHUA COCMOAHUSA 0B i 10

Lo |

O--H-O
= “TlceBpoaccoumaumna” ( 2
O-H-0

"®akmuuecku, yecmHo 2080pH, rnosy4yeHue ypasHeHUe coCmosHuUA, abcontomHo
COBMECMUMO20 C 3KCepuMeHmMasnbHbIMU OGHHbIMU, COBEPUWEHHO HEBO3MOMCHO.
Hem, makoe ypasHeHuUe 803MOXCHO, MOKA 8 HE20 YMOo-mo He 006a8s1€eHo, a
UMEHHO: MOsIeKybl C8A3aHbl ¢ 0bpazosaHuem 6os1ee KpynHbiX Komnaekcos'"
" Ha3zsan amo ncesdoaccoyuayueli, Yymobbl omoenumes om accoyuayuu,

Komopas umeem XumMmu4yecKoe rpoucxoxcoeHue"
"Konuyecmeo chopmupoBaHHbIX KOMIMAEKCOB y8enuvusaemcs ¢ yMmeHbUWeHUem

memnepamypesl. B Kpumu4veckuli MomeHmM, nosmomy A bbin 8bIHy#OeH coenams
8bI1800: MO/IBKO 04YeHb HebobWasa Yacme UX MACCbl Ipucymcmayem 8 auoe

KomraeKkcos"
"UYmo aensemca UCMOYHUKOM 3mo20 COMHO020 0bpa3zoeaHus, samoli

ncesdoaccoyuayuu?”

Van der Waals, J. D. The Equation of State for Gases and Liquids (December 12, 1910). In Nobel lectures including
presentation speeches and laureates’ biographies. Physics, 1901-1921; Amsterdam Elsevier, 1967; pp 254-265.



O2paHUYeHUA ypasHeHUs coOCmosAHUA 80B

= BKnaa oTTaNIKMBaHUA

Figure 1. Repulsive part of vdW EoS compared to the Carnahan—
Starling (C-S) equation'® and Molecular Dynamics data. y is the
reduced density bp/4.

“RT/(v -b) is wrong, but somehow will exist in the most popular (reliable)
models”
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Figure 2. Repulsive part of vdW EoS, with the original covolume and
an “effective co-volume” (half of the original covolume) compared to
the Carnahan—Starling equation. Figure reprinted with permission
from ref 23. Copyright 2016 Technical University of Denmark.
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Pacuem u3 Kpumu4yecKux napamempos

oV, T) = %(mzm a(P, T) =

MeTtop onpeaeneHua

Kputnueckuu pakrop

ey l D
L i
GARY IRTET

vdW EoS
SRK EoS
PR Eo0S

JKCrepumeHT

C’KMMAEeMOoCTH, Z.
0,375
0,333
0,307

0,26 — 0,28 (anA 6onbLUMHCTBA

BeLLecTB)
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Pacyem u3 KpuMuU4ecKux Napamempos '+

"... V. =3b. U amo cHosa 8uOHO U3 ypaB8HeHUA, YMoO Mo,
Ymo A Ha38as ca1abbim mecmom moeli meopuu, Ha COMOM
Oesle omeeyaem 3a meopemu4ecKyto He803MOMHOCMb
MOYHO20 8bIYUCAEHUA KpUMu4YecKoz2o obvéma. Micnone3ysa
chopmyny annpokcumauyuu 011 b, A onpedensto V. Kak
npubnausumensHo 2,2b"

CooTHOWweHUue mexay V. uvV,,

vdW EoS V. = 4,4b ¢ = 5,1V,
Bondi/Elbro V.=5,3V,,
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Fig. 2. Isochoric heat capacity for ammonia.
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Mooenb KoagppuyueHmos aKmusHocmu i |10
E E,comb—FV E, res
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UNIQUAC INRTIL

g® = gf(combinatorial) + gF (residual) gE = X{Xo} ( gor — gu) + XaX12 (8'.12 = 822)
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[pasuna cmeweHuUA 019 ypasHeHUA 80B

a—ZZxxa b=22xijbfj
o

By = W(l = kz) Table 3a

] ! ] Performance of the PR, SRK, and vdW - 711 EoS in the Correlation of VLE
pata: CO, - Alkane Systems

2
b + b vaw - 711 SRK PR

h. = (1 _Z) Syatew.  Kyp D Dy by B DL % BN K W K

Y Y €0, - € 0.139 11 1.79 3.7 0.139 10 1.66 17.0 0.131 11 1.4 6.7
Co

2" nCA 0.146 12 1.86 3.3 0.144 8 1.44 15.2 0.13¢ 91.29 6.0
Co

nC. 0.141 10 3.78 2.6 0.139 9 3.83 12.8 0.130 11 3.73 2.3

2 5

€0, - nCy, 0.130 2 4.4 2.2 0.128 2 4.61 14.7 0.116 35.25 6.7

2

Co 0.096 23 6.65 - 0.094 21 6.50 - 0.081 24 6.17 -

2 C16

Co, CZO 0.125 0 2.93 1.6 0.120 0 2.84 53.4 0.102 0 2.72 37.1

Overall Average 10 3.57 2.68 8 3.48 22.6 10 3.43 11.8
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Figure 3. Activity coeflicients at infinite dilution of n-butane in alkane
solvents at 373 K as a function of the alkane carbon number using the
Peng—Robinson equation of state. Results are shown using the vdw 1f
mixing rules (with k; = 0) and the a/b mixing rule (which is
essentially the Huron—Vidal mixing rule without the term for
“residual” interactions; gl" = 0). For comparison are shown the results
with the modified UNIFAC activity coeflicient model. Reprinted with
permission from ref 32. Copyright 2010 John Wiley and Sons.
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