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K paCqeTy wa30BOrO paBHOBeCIDI rrpOueCCOB pa3,UeJIeiuUI
pa36aBJIeHHbIX paCTBOpOB C rronyqeHIIeM oco60 qIICTbIX rrpO,UyKTOB
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The number of theoretical plates at calculation of process of Rectification of the diluted solution propylene-
propane depends, including from a design procedure of constants of phase balance. Various methods of their
definition, including calculation for this purpose of volatility factor H on the equation of a condition of Redlikh-
Kwong in updating to Soava are considered. It is shown that in this case the dependence is used for an ideal
solution.
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B HaCT05lw:ee BpeM51 B p5l,a:e COBpeMeHHhIX Tex-

HOJIOrWleCKI1X rrpou,eccoB npI1MeH51lOTC5I Bew:eCT-

Ba OC060H ':II1CTOThI. Hepe,a:KO K ':II1CTOTe npo,a:YKToB

npe,a:b5lBJI5lIOTC5I Tpe60BaHI15I, B COOTBeTCTBl111 C KO-

TOPbIMI1 co,a:ep)l(aHl1e B HI1X rrpl1MeCeH ,a:OJDKHO 6bITh

cyrn,ecTBeHHo HJ1)I(e )J,onycKaeMhIX ,a:eHCTBYJOW:I1MI1

rOCTaMI1. TaK, Harrpl1Mep, )J,Jl51CI1HTe3a nOJIYflpo-

BO)J,HI1KOBhIX MaTepl1aJIOB I1CrrOJIh3yeTc5I oc060 ':II1C-

ThIH rrpOrrl1JIeH.

Cpe)J,11 pa3JII1':1HhIX TeXHOJIOrI1H, npl1MeH51eMhIX

)J,JI5IO':lI1CTKI1 rrpO)J,)'KToB TeXHI1':1eCKOH: ':II1CTOThI, OCO-

60e MeCTO 3aHI1MaeT HI13KOTeMrreparypHa5I peKTI1<pI1-

Kau,l15I.

ilpYl paC':IeTe rrpou,ecca peKTI1<pYlKau,1111 M5I orr-

pe,a:eJIeHI15I KOJIH'-IeCTBa TeOpeTI1':1eCKI1X TapeJIOK B)'K-

perrJI5llOw:eH ceKIJ,1111 n~KJl 11 I1C':IeprrhIBalOw:eH ceK-

U,1111n~C" I1CrrOJIh3YJOTC5I CJIe)J,YlOW:l1e aHaJIl1Tl1':1eCKI1e

<POpMyJIhI [1]:

n' =
YKJl

r,a:e K,D - KOHCTaHTa <pa30Boro paBHOBeCI15I;

a,' 11 a2' - yrJIOBhle K03<p<pI1u,l1eHThI pa60':ll1X JII1-

HI1H: )'Kpef1JI5llOw:eH 11 I1C':IepnhIBalOw:eH ceKIJ,l1H: KO-

JIOHHhI COOTBeTCTBeHHO;
B B BxVT , XR' , XDI - KOHu,eHTPau,1111 BhICOKOKl1II51w:ero

KOMnOHeHTa B I1CXO)J,HOH:CMeCI1, Ky60BOH: )Iill)I,KOCTI1

11)J,I1CTI1JIJI5ITeCOOTBeTCTBeHHO.

BI1.LJ:HO,':ITO KOJIWleCTBO TeOpeTI1':1eCKI1X TapeJIOK

3aBI1CI1T OT KOHCTaHThI <pa30Boro paBHOBeCI15I. C 3TI1M

CB5I3aHa He06xo)J,I1MOCTh paC':IeTa <pa30Boro paBHOBe-

CI15I.

B Ka':leCTBe npl1Mepa paCCMOTPI1M pac ':leT <pa30-

Boro paBHOBeCI15I npou,ecca pa3,a:eJIeHI15I pa36aBJIeH-

Horo paCTBopa npOnl1JIeH-rrpOnaH B aBTOHOMHOM

peKTI1<pI1Kau,110HHOM Mo,a:yJIe.

B aBTOHOMHhIH MO,LJ:yJIhrrocTynaeT )I(J1)J,Ka51CMeCh,

B COCTaBe KOTOpOH co,a:ep)l(J1TC5I rrpOrrl1JIeH C KOHu,eH-

Tpau,l1eH: 99,6 06. % C3H6 11 OCTaJIhHOe - rrporraH

(C3Hg). B rrpou,ecce pa3)J,eJIeHI15I CMeCI1 B Ka':leCTBe

u,eJIeBoro rrpo.LJ:YKTa He06xo,a:I1MO rrOJIY':lI1Th npOrrl1JIeH

C KOHu,eHTpau,l1eH: 99,992 06. % C3H6• Cpe,a:Hee)J,aBJIe-

Hl1e B KOJIOHHe COCTaBJI5leT 0,15 Mila.

ilpl1 paC':IeTe <pa30Boro paBHOBeCI15I CMeCI1 npo-

rrl1JIeH-npOrraH pelIIaJIC5I Borrpoc 0 B03MO)I(HOCTI1

I1CrrOJIh30BaHI15I 3aKOHOB l1.LJ:eaJIhHOH CMeCI1. ECJII1

pa36aBJIeHHhIM paCTBOp C3H6-C3Hg rro,a:'-IYlH5IeTC5I3a-

KOHaM l1.LJ:eaJIhHOrO ra3a, TO 3TO rr03BOJI5leT C':II1TaTb,

':ITO ':II1CJIO TeOpeTl1':1eCKI1X TapeJIOK B peKTI1<pYlKau,l1-

OHHOH KOJIOHHe paBHO ':II1CJIy e,a:I1HI1u, rrepeHoca Mac-

ChI (qEil) [2].
ilpl1 HaXO)I(.LJ:eHI1I1 paBHOBeCHhIX KOHu,eHTpau,I1H

napa I1JII1 )I(J1,a:KOCTI1 I1CrrOJIh3YJOT KOHcTaHTy <pa30-

Boro paBHOBeCI15I. B 06w:eM CJIY'Iae OHa MO)l(eT 6bITh

Hai1,a:eHa KaK OTHOlIIeHl1e MOJI5IpHOH ,a:OJII1 KOMno-

HeHTa B napOBOM <pa3e Y; K MOJI5IpHOH ,a:OJIe B )I(J1,a:KOH

<pa3e x;:

a TaK)l(e K
j
= iL; , (3)

ic;
r,a:e iL;' ic; - JIeTY'IeCTI1 KOMnOHeHTa B )I(I1.LJ:KOH

11napoBoH <pa3ax COOTBeTCTBeHHO.

B ':IaCTHOM cJIY':lae )J,JI5II1.LJ:eaJIbHbIXra30B, no.LJ:'Il1}Ul-

1OW:I1XC5I3aKOHY ,I:(aJIbTOHa, 11 paCTBOpOB, rro.Ll.'lliHIDO-

W:I1XC5I3aKOHY PaYJI5l, KOHCTaHTa <Pa30BOro paBHOBeCI15I

MO)l(eT 6hITb Hai1,a:eHa KaK OTHOlIIeHl1e )J,aBJIeHl15l HaChI-

w:eHHbIX napOB P . (1)K,a:aBJIeHl1lO B KOJIOHHe P:
Hac I

p',.c (T)
K.= ' .

I P
O,a:HaKO rrOCKOJIhKy OTCYTCTBYJOT )J,OCTOBepHhle



,UaHHble 0 paBHOBeCl1l1 Me)l(,[(y ~KOCTblO l1 napOM

Cl1CTeMbl npOmUleH-npOnaH l1 HeT B03MO)l(}{OCTl1

npOBe,UeHl15l 3KCnepl1MeHTa, )J)UI paClfeTa Q;>a30BOrO

paBHOBeCl15l MO)l(}{O l1CnOJIb30BaTb ypaBHeHl15l COCTO-

5lHl15l peaJIbHbtX Bell.l,eCTB. )J;Jl5l paClfeTa yrJIeBO,UOpO,U-

HblX CMeCeM Hal160JIbUJYlO CXO,Ul1MOCTb,UaeT ypaBHe-

Hl1e PeMl1xa-KBoHra B MO,UI1Q;>l1KaUl1l1CoaBe [3]:

OAbmFm
OB(vm +bm)

r,Ue Z - K03Q;>Q;>I1Ul1eHTC)KMMaeMOCTl1 )J)UI CMeCl1;

v
m

_ MOJl5lPHbIM 06beM CMeCI1, M3/KMOJIb.m
PaCY.eT JIeTyqeCTl1 KOMnOHeHTOB 6a3l1pyeTC51

Ha OCHOBe ypaBHeHl15l CoaBe l1 Bblp<OKeHl15l )J)UI pac-

lfeTa K03Q;>Q;>l1Ul1eHTaJIeTyqeCTl1:

In 'Pi = .!l(Zm -1) -In zm + In vm

bm vm-bm

__OBRTKPi• b = ~b ..f,lle bi ----, m L..J lY'
P..pi i

(3,Uecb T, P .- KPl1Tl1lfeCKa51 TeMnepaTypa l1 Kpl1Tl1-
Kpl Kpl

lfeCKoe ,UaBJIeHl1e i-ro KOMnOHeHTa CMeCI1);

, OA
a (T) = -RTFmbm;

OB

, OA
a.(T) =-RTFb

I OB I I

(3,UeCb OA, OB- K03Q;>Q;>l1Ul1eHTbI(OA = 0,4274802327;

OB = 0,08664035».
B CBOIO OY.epe,Ub

me To' = T / T . - npl1Be,UeHHa5l TeMnepaTYpa;
I "p I

Wi - Q;>aKTop aueHTpl1lfHOCTl1 MOJIeKYJI i-ro Be-
ll.I,eCTBa;

Yj l1 Yj - co,Uep)l(aHl1e i-ro l1 j-ro KOMnOHeHTOB

CMeCl1;

k ..- napaMeTp 6l1HapHOro B3al1Mo,Ue:H:CTBl15lKOM-
lj

nOHeHTOB CMeCl1.

Ha 6a3e npl1Be,UeHHoro BbIrrre aJIrOpl1TMa 6bIJI CO-

3,UaH nporpaMMHbl:H: npo.IJ:YKT )J)UI paClfeTa Q;>a30Boro

paBHOBeCl15l MHorOKOMnOHeHTHO:H: CMeCl1 [4].

ABTopaMl1 ,UaHHO:H:CTaTbl1 npOB.e,UeH paCY.eT KOH-

CTaHTbl Q;>a30Boro paBHOBeCl15l ,UBYM5l cnOC06aMI1:

KaK l1,UeaJIbHOM CMeCl1 no OTHOllleHl11O ,UaBJIeHl15l Ha-

Cblll.l,eHHblX napOB nponaHa K ,UaBJIeHI1IO npOnl1JIeHa

B peKTl1Q;>l1KaUl10HHO:H: KOJIOHHe 11KaK peaJIbHOM CMe-

Cl1 no OTHOllleHl11O MOJl5lpHOM ,UOJIl1KOMnOHeHTa B na-

pOBOM Q;>a3eK MOJl5lpHO:H:,UOJIe KOMnOHeHTa B ~KOM

Q;>a3e. 11 TpeTbl1M, KOHTPOJIbHblM cnoc060M, no ypaB-

HeHl110 PeMl1Xa-KBoHra B MO,Ul1Q;>l1KaUl1l1CoaBe.

Pe3YJIbTaTbI paClfeTa KOHCTaHTbl Q;>a30BOro paBHoBe-

Cl15lPa3JIl1lIHbIMl1 cnoc06aMl1 npe,UCTaBJIeHbI BTa6.Jll1Ue.

Pe3YJIbTaTbi paCtteTa KOHCTaHTbl

!l>a30Boro paBHOBecml

I1cnoflb3yeMoe 3HalJeHI1e KOHCTaHTbI
ypaBHeHl1e cPa30Boro paBHOBeCI151

(C3Hs)

K = PHac(T) 0,796
I P

k

K= Yi 1,003
x·I

YpaBHeHl1e 0,844
Pe)lJll1xa - KBo Hra -CoaBe

113 Ta6JIl1UbI Bl1,UHO, lfTO KOHCTaHTa Q;>a30Boro

paBHOBeCI151, BbIlfl1CJIeHHa51 no ypaBHeHl110 COCT051-

Hl15l, OTJIl1lfaeTC51 OT 3HaqeHl15l KOHCTaHTbI Q;>a30BO-

ro paBHOBeCl15l, Ha:tt.ueHHoro no nepBoMy cnoc06y,

Ha 5,7 %, a OT 3HaqeHl15l, nOJIYY.eHHoro no BTOpOMY

cnoc06y, - Ha 16 %.
TaKl1M 06pa30M, MO)l(HO c,UeJIaTb BbIBO,U 0 TOM,

qTO pa36aBJIeHHbl:H: paCTBOp npOnl1JIeH-npOnaH

nO,Ulfl1H51eTC51 3aKOHaM l1,UeaJIbHOrO ra3a, n03TO-

My 3HalfeHl1e KOHCTaHTbI Q;>a30Boro paBHOBeCl151

pa36aBJIeHHOrO paCTBopa MO)l(eT 6bITb Ha:H:,UeHO

KaK OTHOrrreHl1e ,UaBJIeHl151 HaCbIll.I,eHHbIX napOB

nponaHa K ,UaBJIeHl11O npOmlJIeHa B peKTl1Q;>l1Ka-

Ul10HHO:H: KOJIOHHe. )J;aHHbIM BbIBO,U n03BOJI51eT

Cql1TaTb, qTO lfl1CJIO TeOpeTl1qeCKI1X TapeJIOK paBHO

ql1CJIY e,UI1Hl1U nepeHoca MaCCbI.
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