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In temperature interval 800...2400 K the temperature dependence of ideal separation factor o;(T) for difference
double systems with similar volatility of components (at 0.1 < ¢;< 10) may be as monotonic as non-monotonic;
while T is growing, the value of a; may approach to o; = 1 (sometimes passing through it), but sometimes it can go

away from it.

As it is known, for estimation of efficiency of
separation factor a; = p./p, is used (where p; and p, are
vapor pressure of components at process temperature)
[1, 2]. The Nesmeyanov’s monograph [3] is used as the
basis data source of vapor pressure of elementary
substances.

The knowledge of temperature dependence a;(T) is
important. Usually the ideal separation factor changes to
a;=1 when the temperature grows. Meanwhile, it was
revealed that this dependence has a not-monotonic
character for the Mn-Ga system with similar volatility
of components. When the temperature is grows, the
value of «; approaches the maximum o;=4 (at
temperature of 1400 K), and maximum value of o; is 2
times bigger than the value of o; at 800 and 2300 K [4].

The objective of this work was detailed investigation
of temperature dependence of ideal separation factor at
systems with similar volatility, i. e. for systems with
components that are difficult to split (at 0.1 < o; < 10).

Temperature dependences of ideal separation factor
at such systems, which calculated using reference data
[3] are shown in Tables 1-3. To compare the data for
systems In-Mn, In-Ga, Mn-Al, Cu-Fe, Mn-Lu with big
difference of vapor pressure and with monotone

approximation of o; to o;=1 are shown too. The
information about the character of temperature
dependences o;(T) is summarized in Table 4. On the
whole, a dependences o;(T) have different character in
different systems but dependences «;(T) for Co-Cu,
Si-Ge, and Mn-Ga have similar character: they pass
through maximum.

Some values of o;(T) in systems Ni-Cu, In-Mn,
Cr-Fe (at temperatures of 1300, 2100, and 2200 K
respectively) stand out on the background of smooth
change, that points on possible uncertainty of
correspondent values of vapor pressure. In connection
with that, there is the supposition that calculation of
temperature dependences of the ideal separation factor
can be used for verification of certainty of the
experimental data of volatility of substances.

Different character of temperature dependences
a;(T) for different systems basic-impurity should be
taken into account during development of distillation
purification. It is not excluded that for certain systems
with similar volatility of components the effective
separation factor may also show a complex temperature
dependence in real processes.

Table 1
Temperature dependence of ideal separation factor a; = p./p, in systems
Eu-Ca, TI-Ca, Ge-Cr, TI-Eu, Eu-Ba, Au-Ge, Co-Cu, Be-Co, Au-Cr
r | PEW | p@h [ p@e | ph | p(EW) | p(Aw) | p(Co) | p(Be) | P(Au)
' p(Ca) p(Ca) p(Cr) p(Eu) p(Ba) p(Ge) | p(Cu) | p(Co) | p(Cr)
800 0.6 0.7 1.0 1.2 1.3 - - - -
900 1.4 1.3 0.8 0.9 1.4 - 1.8 2.0 -
1000 1.3 1.1 0.6 0.9 1.6 1.7 2.8 1.2 2.0
1100 1.3 1.2 0.6 0.9 1.9 1.3 3.1 0.9 2.0
1200 0.9 0.8 0.5 0.9 2.0 1.1 3.3 0.8 1.4
1300 0.9 0.8 0.4 0.9 2.1 1.1 3.4 0.7 1.1
1400 1.0 0.9 0.4 0.9 2.3 1.2 3.7 0.6 1.0
1500 1.0 1.0 0.4 0.9 2.3 1.2 4.3 0.5 0.8
1600 1.1 1.1 - 1.0 2.4 1.2 4.8 0.5 0.7
1700 1.1 1.1 0.3 1.0 2.5 1.3 6.3 0.4 0.6
1800 - - - - - 1.2 52 0.4 0.5
1900 - - - - - 1.2 5.2 0.4 0.5
2000 - - - - - 1.2 5.2 0.4 0.4
2100 - - - - - 1.2 5.3 0.4 -
2200 - - - - - 1.2 5.3 0.4 0.4
2300 - - - - - 1.1 5.4 0.3 -
2400 - - - - - 1.1 53 0.3 0.4
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Temperature dependence of ideal separation factor a; = p./p, in systems
Sr-Yb, Mn-Ga, Ca-Ba, Si-Ge, Sr-Ra, Al-Lu, Si-Cr, Ni-Be, Cr-Fe

Table 2

x| PG | pMn) | p(Ca) | p(Si) | p(Sr) | p(A) | p(Si) | p(N) | p(Cr)

’ p(Yb) | p(Ga) | p(Ba) | p(Ge) | p(Ra) | p(Lu) | p(Cr) | p(Be) | p(Fe)
800 2.0 2.0 2.1 - 2.0 - - - -
900 1.9 2.5 1.0 - 2.2 2.4 - 2.6 -
1000 1.7 2.9 1.3 2.1 2.4 2.0 2.6 2.8 -
1100 1.5 3.3 1.4 2.1 2.5 1.7 2.6 3.3 3.2
1200 1.6 3.6 2.3 2.0 3.0 1.4 2.5 3.6 3.1
1300 1.3 3.8 2.3 2.7 2.5 1.2 2.5 6.4 3.0
1400 1.2 4.0 2.3 3.3 2.5 1.1 2.5 4.1 2.7
1500 1.2 4.0 2.3 3.7 2.6 1.0 2.4 4.5 2.6
1600 1.2 35 2.2 35 2.5 0.8 2.0 4.8 2.5
1700 - 3.2 2.2 4.8 - 0.8 2.3 5.3 2.5
1800 - 3.0 - 4.4 - 0.8 1.9 5.4 2.4
1900 - 2.8 - 4.1 - 0.7 1.6 5.6 2.4
2000 - 2.6 - 4.0 - 0.7 15 5.7 2.4
2100 - 3.0 - 3.7 - 0.3 - 5.8 -
2200 - 2.2 - 3.6 - 0.2 1.1 5.7 2.9
2300 - 2.0 - 3.4 - - - 5.8 -
2400 - 1.7 - 3.3 - - 1.0 5.8 2.5

Table 3
Temperature dependence of ideal separation factor a; = p1/p, in systems
Be-Cu, Ge-Fe, Au-Fe, Ni-Cu, In-Mn, In-Ga, Mn-Al, Cu-Fe, Mn-Lu

Lk p(Be) | p(Ge) | p(Au) | p(Ni) | p(in) | p(In) | p(Mn) | p(Cu) | p(Mn)

’ p(Cu) | p(Fe) | p(Fe) | p(Cu) | p(Mn) | p(Ga) | p(Al) | p(Fe) | p(Lu)
800 - - - - 36 72 - _ _
900 3.6 - - 10 17 41 83 - 190
1000 3.3 - - 9 25 58 - 115
1100 2.8 4.2 6 6 17 44 130 75
1200 2.6 3.8 4 4 13 36 75 50
1300 2.3 2.9 3 15 3 10 29 55 36
1400 2.3 2.1 2.6 10 2 8 25 30 27
1500 2.3 1.7 2.1 10 1.8 7 21 21 20
1600 2.3 1.4 1.7 11 1.7 6 15 14 13
1700 2.2 11 14 12 1.6 5 12 11 10
1800 2.1 1.0 1.2 12 15 4.6 10 8
1900 2.0 0.9 1.1 11 15 4.0 8.2 7
2000 1.9 0.9 1.0 11 1.4 3.7 6.9 6
2100 1.9 0.9 1.0 11 1.0 3.0 7.4 5 2.3
2200 1.8 0.9 1.1 11 1.4 3.1 5.0 5 0.9
2300 1.8 0.8 0.9 10 1.4 2.8 4.2 4 -
2400 1.8 0.8 0.9 10 - - 35 4 -

Table 4




Character of temperature dependence of ideal
separation factor a;=p,/p, at difference systems

volatility of components (at 0.1 < o; < 10) may be as
monotonic as non-monotonic; when T is growing the
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O TEMIIEPATYPHOWM 3ABUCUMOCTHU HNAEAJBHOI'O KOO®OPUILIUEHTA
PA3SJEJIEHUSA B CUCTEMAX C BJIN3KOU JIETYYECTBbIO KOMIIOHEHTOB

A.U. Kpasuenko

B Temneparypuom wunHtepBaie 800...2400 K TtemmepaTypHas 3aBHCHMOCTb MJCAIBHOIO KO3 HUIUCHTA
pasgenerns oi(T) U1 pasHBIX JBYXKOMIIOHCHTHBIX CHCTEM C OJNH3KOH JIETYy4eCThI0 KOMITOHEHTOB (TIpH
0,1 <0;<10) moxer OBITP Kak MOHOTOHHOH, TaK W HEMOHOTOHHOW; ¢ poctoM T 3HaYeHHWE ©; MOXKET Kak
TIPUOIMKATECS K 3HAYCHHIO 0 = 1 (MHOT/Ia IPOXO/s Yepe3 HEeTo0), TaK U yOAIATECS OT HETo.

PO TEMIIEPATYPHY 3AJIEXKHICTbD IJEAJIBHOI'O KOE®IHIEHTA PO3IIOALITY
B CUCTEMAX 3 BJINU3BKOIO JIETIOUICTIO KOMIIOHEHTIB

O.l. Kpasuenko

VY temmneparypHomy intepBani 800...2400 K TemmepaTypHa 3ajeXHICTh 17€aJbHOTO KOe(]ili€HTa pO3MOALTY
aj(T) m1s pi3HUX TBOKOMIIOHEHTHUX CHCTEM 3 OJIM3BKOIO JieTiouicTio kKoMmoHeHTiB (npu 0,1 < ¢;< 10) Moxe OyTH
SIK MOHOTOHHOIO, TaK i HEMOHOTOHHOIO; 3 POCTOM T 3HaYEHHS 0 MOXKE SIK MPUOJMKATUCS 10 3HaueHHs o; = 1 (iHoxi
MPOXO/PKYIOYH 4epe3 HbOT0), TaK 1 BIAJANSTUCS BiJl HHOTO.



