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A system of equations defining the motion of polarizable multiphase (disperse)
media in an electromagnetic field is derived in approximation of electrohydro-
dynamics, using ideas of thermodynamics and hydrodynamics of polarizable
media expounded in [1—4].

The system consists of equations of motion and energy for the mixture as a whole,
of "diffusion" relationships that replace the equations of motion and energy for each
phase, of equations of continuity and state, and of Maxwell equations, The medium
is assumed to consist of k phases which can be taken as incompressible and of N — k
compressible phases, with each phase obeying its own polarization law and having its
own temperature,

A formula is obtained for the force exerted by the electromagnetic field on the
medium, The part of that force related to the process nonequilibrium contains deriva-
tives of mean velocity, pressure differences, chemical potentials, and temperature of
the various phases. The pressure of medium whose carrier phase, unlike the mixture
of compressible phases [2], is incompressible, is not determined by thermodynamics
of the medium but has to be derived from the solution of the problem,

Equations are derived for the variation of volume concentration of compressible
phases, which relate variation of the true density of these phases to differences of pres-
sures, chemical potentials, and to velocity gradients, The possibility of specifying in-
ternal energy as a function of dependent and independent parameters, and the equival-
ence of equations obtained in both cases is indicated. Equations for a polarizable in~
compressible homogeneous medium or a mixture of several incompressible phases are
a particular result of the present investigation,

Equations of motions are derived for polarizable and magnetizable multicomponent
media, The equations of diffusion in multicomponent media in a magnetic field when
each component is magnetized according to its particular law are considered in detail,

The presence in disperse systems of phases that can be considered incompressible
considerably complicates the description of such systems, This is due to that the in-
troduction of parameters such as pressure, chemical potentials, entropy of phases, and
of concepts such as density of energy and energy flux, etc. is determined by the system
thermodynamics, The successive use of such method for defining the motion of a multi-
phase magnetizable medium in approximation of ferrohydrodynamics appeared in [2]
in the case when all phases are compressible, The method used in [2] is inapplicable
when part of the phases can be assumed incompressible, The presence of incompress-
ible phases necessitates the introduction of new parameters unrelated to thermodynamics,
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and the redefinition of the previously used parameters of the system such as pressure,
etc, Hence the formulas for forces acting on the medium, the work of these forces,
diffusion relationships, and other formulas and equations that define the multicompon-

ent media which contain incompressible phase, differ considerably from those derived
in [2],

1, Derivation of equations for determining the
motion of magnetizable disperse media, Letusconsider
the motion in an electric field of a disperse polarizable medium consisting of N
phases; the carrier gas or liquid in which are dispersed N — 1 kinds of charged phas-
es (drops, bubbles, solid particles, etc.), Each of the phases may generally polarize
according to its particular law,

We assume that the phases posess some conductivities, and that the medium cont-
ains two kinds of charged particles: free positive ions and negative ions or electrons,
We assume that in addition to these free charged particles there are elementary charg-
es stuck to dispersed particles and not moving relative to the latter (dispersed particl-
es are charged). We further assume that in the considered medium & phases can be
considered incompressible and the remaining N — % phases compressible, We denote
by numbers 1,2, ...,k ¢k +1,%£ 4+ 2,..., N) the parameters related to in-
compressible (compressible) phases, and by numbers ¥ -+ 1, N + 2 the para-
meters related to free ions charged positively and negatively, respectively.

We assume that phase & occupies in a unit volume the volume Ty (I, + T,
+ ... 4Ty = 1) and that its density is p,° (the tre density of a phase). We
introduce the temperature Ty , unit mass entropy  So , mean velocity Vo ,and
the blurred density p,, = Tgp,’ of each phase, and assume that ions and electrons
occupy the whole volume, i,e, I'yy = Ing = 1.

We denote by ¢a the volume charge of phase o and of the free positively and
negatively charged particles, and by j, == gqVg the electric current density of the

@ -phase or of the free charges, When speaking of some parameter with subscript

o or of equations containing parameters with the o -subscript , we understand, un-
less otherwise stated, that the respective parameter or equation are determined for o
varying from 1to N - 2. The quantities p,° = const when o« =1, 2, ..
., k. The quantity g, = 0; and subscript 7 denotes here and subsequently paramet-
ers related to the dispersing (carrier) phase,

We define the mean density p, the mixture velocity u, the charge density g,
and the total current j by formulas

p=}]pa, ou = NpaVa, g = Ddas J”““E,}a (L.

Here and in what follows 3 and Zq.p denote, unless otherwise stated, summations
carried out, respectively, from 1to &N 4 2 , and from 1 to N 4 2 except for
o = p,

WIZ shall consider the motion of the medium in approximation of electrohydro~
dynamics [3, 5, 6] in which the vectors of electric field and of electrical induction do
not undergo transformation when passing from one inertial system to another. In the
considered approximation Maxwell equations are of the form
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rot E =0, daivD = 4ng (1.2
4rt . 1 4D .
rOtH=TJ+—C_-_at—’ divB =0

We assume that the internal energy U of the medium unit mass is a function of
entropy of each phase and of free charged particles taken per unit mass of the mixture
casa (@ =1, 2, ..., N + 2), of the mixture density p, of the concentration

of phases and free charged particles ¢, = po/p (@ = 1, 2, .. ., N + 2), volume
concentration of phases Ty (@ = 1, 2, ..., N), and of the absolute magnitude
of the electrical unduction vector D , i.e.

U = U (Casou ps Cois FU«? D) (l' 3)

where the kinetic energy of the carrier phase associated with the pulsation of dispersed
phases is disregarded, and the dependence of the system internal energy on the inter~
face size of phases is not taken into consideration for the sake of brevity,

Variation of internal energy is defined by

U = ZTadcasa+ dp -+

Z‘éadca Zlidr :if’f

(1.4)

ou oU  Pq ou
Ta—-a'cas—v ?—"a?’ =G 7 = T,
Ek . au
dnp 9D,

where and in what follows summation is carried out with respect to Latin subscripts from
one to three, It is assumed that everywhere partial derivatives of any function f of
several specified parameters are determined one by one, while the remaining ones are
assumed constant, for instance,

Of (cySgn Pr Cop Ty D) _ ( af

0cvsv ac.vsv )ca 8(%7£7), P, cg, Tgo D

The last of equalities (1.4) implies that vectors of electric field and electrical
induction are parallel: D = ¢E, & = (8npdU / 6D?* 1. The medium permit-
tivity is generally a function of parameters ¢uSu, 0, Ca, Ty, and D that determine
the internal energy.

The equations of continuity for the density of phases and components, mixture den-
sity p, concentrations ¢, , and for each phase charge ¢y are of the form

—L+divpu=0, p—dtﬁ‘-=u£—-divJa, Jo = pa (Ve — 1) (1.5)

Tta-—l—diVja=uof (@=1, 2,...,N, as1), q,=0

ZN+1 (N+2) N4+t (N+)P
AN+ (vrg) = (N4+9)*N+1 (N43)P N1 (N49) pr= 0

M N41 (N+2) @
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where zyyynsg) and Myyyvaeg) are the multiplicity and mass of positive (negative)
free charges eny == € and eny; = —e, respectively, € is the proton charge,
and #e” and %e? are the rates of creation of the mass and charge of the o -phase
or component,

From the first and second of Egs, (1.5) we obtain for the I'y incompressible phas-
es the equation

dll /dt -+ Todivu = (ke — dive) /po’, a=1,...,k (1.6)
Neglecting the field momentum and (for simplicity) the force of gravity, we can
writé the equation of momentum for the medium and field in the form
Opu; / dt = —d (pusux — pu) / 0xx (D
We introduce the mixture pressure p and express the stress tensor pix  in the form
pix = —pduyx + T (1.8)
and pressure p in the form
p=p"+p"™ (1.9)
where p'"® is the part of mixture pressure that is unrelated to the thermodynamic
parameters of compressible phases. The reason for introducing the term  p**® is to
allow for the pressure of incompressible phases, not accounted for in thermodynamic
functions, When all phases are compressible there is no need to introduce pressure

p™°  in the medium governing parameters, Thus case was considered in {2].
Using the Gibbs identity (1.4) and Egs. (1.5) and (1.7) —(1.9) we obtain

(1.10)

(o o) = — = [ow [+ U+ 2 ¢
de,

4_;—[EH]R 4+ qr — uinik] + sza :ta -+ pincdivu -+ divq -

N
dr,
Y Ea o —div i) — G— B — Y p, = — MasVis +
=1
a ED, | ED
s g (=~ o O — M)

The term 8 (gx — u;Il;x) / 8z has been added and subtracted from the right-hand
side of formula (1.10). The physical meaning and expression for vector q and tensor
IL;x  appear below,

As in [2], we made three assumptions that define the model.

1°. The total energy of the medium and field, and the flow of energy to the med~
ium and field are, respectively,

u? u? r . ¢ ¥T. 1,11

where J, are unit vectors of the basis, The equation of energy of the medium and
field is of the form

2 (o +pU) = —div [pu (4 +U+2)+
Z%t“ {EH] + q— uinika]

(1.12)
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2°, The equation of variation of the medium entropy is of the form
d . . .
Z oT,, %‘_‘_ — p*odivu +divq + Zga (%o — div Jo)) — (1.13)

N
. ar
(—quE— E Py —= — M Vyu; = 0
=1

It follows from Eqgs. (1.10), (1.12), and (1, 13) that

9 o _(ED, ED (1.14)
aTkTu; == W (T — Tnﬁik + ni};)

3°. The dissipation function o is of the form

Py, Gy % Pl (1.15)
0= Y g Ty =Tt Y Je e
n Tn
N (<2751
N
Po, 4o (P! pg) , vT
T g (P — pw*) ZJO& —q 5+
mn m
o =k4-1 2]
a#n
N
Vit
{Hik - Z Lo (pa® — py¥) 5“;} T—l
o=l n
N

E;a*’:gou pa*:‘:pa (af:k+1,...,N+2)

k -
‘C:a* — EU. + pinc (S)ao 2 F?> !
=1

k
v~ 1
Pa* = Pt P (A Ty)  (@=1,2,..., k)

Y=1
Foc
lo = En* — &a* -+ 80 (T — T') “\‘(pa*_‘Pn*)P—m
(@t N +1, N2 1)
ly =8g* —E* +s5a(I'n—Ta)(a=N+1, N+ 2

. v En* —Eg* o F L Ty—T7, _Fg_
ga - V ]‘ln + Paflvn A SGVT+ Pa ><
p¥ — py* ,
V——F—— (a#n, N1, N+2)
L]
Eo¥ —F ¥ g, E y -
ba = VA b o sV ——= @ = N+ 1, N +2)

Formula (1, 15) for the dissipation function substantially differs from the correspond-
ing formula (1.20) in [2]. This is due, first, to that a polarizable medium is consid-

ered here, not a magnetizable one as in [2], and, second, to the introduction of pres-
sure  p'"° in the determining parameters of the system.
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Definin.g the mixture entropy S by formula S = Z¢us, and taking into account
the expression for o in (1.15) and the definition j — qu = Zgeda / px Wwe obtain
from Eqgs. (1.13) and (1, 15) for the mixture entropy variation an equation of the form

2 oS = —-2 S+__"__|____§f ta (1.16)
ot p axk {puk T T Jakla}

a1

Applying the Curie theorem and the Onsager rule we obtain
Iy =
o éﬂLa, vEv -+ Ly, N1gVTy (1.17)

q
T = Z Lnys, vBv + Liss, v4aV T (1.18)
g
1 By 30
T, Po—g— = 2 Po, v (T'n — Tv) + Z(Pa, Nagevly

V5T VY (1.19)

N

2 Pa, av+aav (v — po¥) + @i7Viu;, as:1
vzlg-l

%P

Tn = ‘;l (PN+2+a, v (th - Tv) + ;} CPN-PSM, N+2+vlv + (1‘ 20)
N

2 Pra4a, Ve (Dv* — Po¥) -+ CPQ“““V%', aFEn

V=1
VFT)

Po, %4 (Te/Pg)
22 =Y aeasa, v (T — T0) + (L.21)

n
Aialll
N

Z QaN+a+a, Neowvby + QaNiara, 2N+asv (Pv¥ — Po*) +

VAT v=>k+1
v

cp?j.VﬂWV;uj, a=k-+1, k4+2,...,N, a1

N
ot {lu — Y Ta(pa* — p¥) 8} = Y\ ¥k (Tn =T+ (.2
o=1

Vv
aEN "
N
N42+v 2N+4+V
E Wiy + E Y (pv* — po®) 4 LuepViu,
V£1) V=K1
VEN

Equations (1. 17) and (1, 20) are valid for o == 71, but, since Zug? = 0 and
»J, = 0, it is possible to write the expression for J, and #nP in a form similar
to that in [2], and assume that these equations are also valid for o = 1.

when the electric field [instensity] is fairly low and the medium can be considered
isotropic, the coefficients in Egs. (1.17)—(1.22) are assumed independent of the elec-
tric field and to satisfy the usual Onsager reciprocity relationships for an isotropic med-

inm
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Lm, p = Lu, o La, Nig = LN+3, 3 _ (1.23)
(@p=12,....,.N+2; o,p#1); Quv=P«

Q35 = —p;* (a’vzi, 2, ..., 3N + 4; av'\’#:ﬂ),N'l‘z'*"ﬂ,
2N +5.., 2N+ 4+ k2N 4+ 4+ 9); Lia = Ly

Equations (1, 17) are used for the determination of vectors of diffusion, and (1.19)
for determining temperatures (or entropies) or phases and components, replacing the
unwieldy equations of energy for each phase and component. The kinetic equations
(1.17) can be written in the form of Ohm's laws for the motion of phase and component
charges, as was done in [2],

For a =k -+ 1,... N, asn Eg. (1.21) make it possible to determine
the rate of volume concentration variation of compressible phases, without having to
resort to equations of the Rayleigh type for bubble pulsations, which on the assumptions
made here does not follow from the applied formalizm of thermodynamics of incom-
pressible processes,

Denoting by U, the internal energy of the medium in the case of absence of a
field, from the last of formulas {1.4) we obtain

D
1.24
U=m+7%SMD (1.24)
o

Taking into account formulas (1. 8), (1.14), (1.24), and (1,4) for the stress tensor
and force, the chemical potential &, , and pressure p, we obtain expressions of
the form

; ; ED E;D ap, (1. 25)
Pik“—-—“*—(Pr—i—Pmc%—ﬂ)%"r e+ Mo,y fi=“&j:—
D
1 de\ DdD U,
c . .2 _ c — _E”_____ C .. a2 0
P =05 =P 4nS(+eap)s’ Po = 0" %5
o
D
1 de D 6U0
Pa = Do+ 7 T, & Poa:—“Papa
¢
i g de DdD al,
= Eo — 2 = 2l
fa = Soa 4npS o, €2 e,

When the internal energy U/ is specified as a function of true densities pg° and
volume concentrations I, (not p, ¢q, I'y) and of parameters ¢y Sq, and D ,the
formulas for p°, pa and &, in(1.25) assume the form

1 8 1 N E P
e __ C o o 13 DdD
P =D %S[i—f‘ e Z Pa jap—a] 5 (1.26)
o G=o-f-1 ]
. 4 %8 Py de \ DdD
Po. = Poo. + 4n5(61’ T, _-6?(;“_) £2
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D
1 1 88 DdD

faey g —— — Rt ——
g&? 00 4T S Fm apaa e2
In the case, when in a two-phase uncharged medium (go = 0, o = 1, 2) it
is possible to disregard cross effects and the phase temperatures are the same, the
equation for diffusion is of the form
Eg¥ —E* 1 p*—p* 7
Jo= LoV gt oV T 01,2, akn 2D

n Pe 1

If both phases are compressible (k = 0), formula (1,27) with allowance for
expressions for E,* and pg* in(1.15) and (1.25), respectively, (with 1 =2
for definites) assumes the form

D

[y, — v Ee—%n S(as __ %\ DdD
1,191 Tz ! V acl 802) 4“982712 +

(1.28)

D
1 v Por— e 1 9 e de \ DdD
o VR o VoV (B — o) Tr
151 2 p2 Ty or, Ty / 4me?
0
At small concentrations of the dispersed phase the mixture permittivity € is defin-
ed in terms of permittivities of phases by formula

— 3 ey —8y) & 1. 29
& = 82 + P 1 WET:FZ;:T ( )
where &; and &; are the permittivities of the carrier and dispersed phases, respectiv-
ely.
Let us consider the diffusion of gas bubbles in a compressible liquid whose permit-
tivities are defined by formulas

(8s — 1)/ (85 F 2) == 09"y 8 = 1 4 oypy° (1.30)
Equation (1, 28) with allowance for the equalities (1. 29) and (1, 30) assumes the form
- 3 S 2 i vy T
L1,11J1 v iz - &o1 o v Py - Pee + (1.31)
Ty 2 Ty
{ Yoyt dy(eg-2)° [1 B0 (ey® — 2698, — 28%)
(1t 260 ETA * Ce I
B o1 g3 —e)e E
8nTy e ooy e, 428y 8al,

We assume that the internal energy of the disperse medium and of the field per

unit of medium mass U is specified, i.e. that functions U, and € (ca,sm, 0, Cos

Ty, D) are known. It is then possible to formulate a closed system of equations for
defining the motion of the disperse mixture in the electric field when each phase and
component are polarized according to their particular laws, In the approximation of
electrohydrodynamics the system of equations consists of continuity equations (1. 9),
equations of state (1.4), the equation of motion of the mixture (1.7) with allowance
for formula (1.8) for p;;, Egs. (1.9), (1.14), and (1.22), of the equation of energy
for the mixture (1. 12 ), kinetic equations (1.17) — (1.21), and Maxwell equations
(1.2).
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Note that pressure p'"® for m >k, i.e. when the camier phase is compressi-
ble, does not appear in the derived system of equations, and there is no need to form-
ulate for it any additional relations, However, when 1 < n <k pressure pi™°
is represented in the system of equations, its determination requires in addition to all
equations the equality I'y + T, + ... 4+ Iy = 1.

To determine the adsorption charge of each phase g (@ = 1,..., N, a 5= 1)
it is necessary to make additional assumptions about the rate of charge variation %7

In constructing the model it was assumed above that the intemal energy U is a
function of variables among which ¢, Ty (@=1,..., N) and p are dependent, [1].
This approach makes possible to write all formulas in a convenient symmetric form,

It is possible to write an equation in which the internal energy U is a function of only
independent variablgs, and to show that the equations obtained with the use of function
U are exactly the same as those in whose derivation the internal energy U was used
[4]. To pass from function U to function U it is necessary to use formulas that link
the parameters on which depends the intemal energy, so as to eliminate a part of
parameters from the expression for the internal energy U [4].

In actual application of the derived above equations one has to bear in mind that
the form of equations substantially depends on the selection of parameters that define
the internal energy. When the internal energy is defined in terms of only a part of para-
meters, or of some combination of these (€. 8., 54, Po’» Iy, a0d D /p or sy, P, ¢4,
Iy, and D/p , etc.), the use of equations derived here requires that the intemnal
energy be specified as a function of parameters c,s,, P, ¢, Ty, and D used here,
and apply this transformed function in all formulas,

2, Equations of motion of polarizable multicom-
ponent media, Letusconsider in the approximation of electrohydrodynamics
{3, 5, 6] the motion of a mixture consisting of N components filling one and the same
volume, each of which polarizes in the electric field E according to its particular
law,

We denote by Pg, Vg, Ta, So, and ¢ , respectively, the density velocity vec-
tor, temperature, entropy per unit mass of each component, and the volume charge
density of the o component; the electric current density of the @ component willbe
denoted by  j, . We determine the mixture mean density p, its mean velocity
u, total charge, and current by formulas (1. 1).

We assume that the internal energy U per unit mass of medium and field is a
function of ¢4Sqy, P, ¢, and D ., On the assumptions made above in Sect, 1 about
the density of energy and energy flux, and the dissipation function, it is possible to
derive equations for defining the motion of the considered medium.

The equations of continuity are the same as the corresponding equations (1, 5),
and the equation of motion is analogous to Eq. (1.7) in which the stress tensor p;;
is of the form of the first of formulas (1,25) in which p == p? (QU / dp)c
is substituted for p® -+ p'™ .

The equation of energy becomes the same as Eq, (1, 12) if in the latter we set

p = p% (0U / dp), and the form of the dissipation functions becomes the same
as the form of the dissipation function (1. 15), after elimination from the latter of
terms proportional to Po* — py* and the substitution of (AU / aca)cvsv, D, Oy (V00
D for Eu*.

a’av Ca, D
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The kinetic equations which correspond to this dissipation function are generally
different from kinetic equations that define a multiphase medium, The final system
of equations defining the motion of multicomponent medium is of the form

9 , *
——a% + div pgut = %y — divd,, J, = Pa (Vg — 1), Z He = 0
%=1

) a
a7 i = — 'aTk(puiuk — Pir)
. ED,  ED U

Pk = — paik - Hik + 41.11 - _Zi.t—aik’ p= pz (W> Co, 50, €0 D

17 u? A ) 2
rr (P 5+ PU> =— —ag{{)uk (uT +U + -—S—) + T;-[EH]k +

)
qx — HikuiJ‘

U =U (casar prcar D)y & = (0U/0¢q) cqay, 0, oy (00,0

By 4.5, N N
%'—aﬁﬁ = Z,‘POM‘ (Tp—Tv) + 2 P, N+v Iy (Pgrvkuiv az=p

z:ﬁ v:—,;lﬁ

% N N
Ta‘ = Z PN+, v (Tﬁ - Tv) + Z Py, Nevly (ngvk+mvkuiv a = ﬁ

B v=1 V=1

v£B v£Q
N
Joc = vg'l La, vgv Jr Loc, N+1VTB
vs£f
N
- Tazq = 21 Ly, vE& + Lvey, v VTp
V==
v;ﬁlﬁ

N N
To'lly, = Ly Vi + 2 Wik (T —Ts) + 2:1 v,
V=

oyt vs£p
Iy = gﬁ — &+ Sv(Tﬂ — T\"): v ﬁ; To= (6[]/6(«'0;30:)1:Y sp(¥#a), p, cp. D
&g — av ay qfs E TB - TV
:V-—B——-——L—<———>—,— SV——-—,'—"——, 'V?Eﬁ
Y To \p  #) T T T

(the corresponding system of equations for Il;; = 0 can be found in [3]).
The coefficients in the last five of the above kinetic equations @q,v, @;;%, ¥;;",
Ly v, and L;j, satisfy the usual Onsager reciprocity relationships.

It should be stressed that in the case of apolarizable multicomponent medium the
stress tensor p;; depends on polarization of the medium not only in terms of pressure
p and tensor E,Dy / (4n) — EDS; / (4n) but, also, in terms of the chemical

potential difference contained intensor 7.

3, Equations defining the motion of magne.tiz_-
able multiphase and multicomponent medlia, Derivation
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of these equations is similar to that in Sects, 1 and 2, The equations of conservation
of mass, momentum, energy, and the equations of state and the kinematic equations
for a magnetizable multiphase and multicomponent medium in the approximation of
ferrohydrodynamics are the same as the equations for a polarizable multiphase  and
multicomponent medium in approximation of electrohydrodynamics after the substitu-
tion in the latterof H for E, Bfor D, p for e, j for j,and E =E +
¢ [uB] for E (note that it is not necessary to carry out the substiution in the ex-
pression ¢ [EH]/ (4m) for Pointing's vector, the substitution E’ for E is only
made in the expression for §, (1.15). In the case of magnetizable media the coeff-
icients in kinetic equations are related by corresponding Onsager reciprocity relation~
ships in a magnetic field [2]. Maxwell equations in approximation of ferrohydrodyna-
mics appear in [3].

Let us consider diffusion in two-component magnetizable medium. In many inst-
ances it is possible to define the magnetic susceptibility of a two-component mixture
by formula

%= %1t %2 (3.1
where %; and %» are the magnetic susceptibilities of the first and second compon-
ent, respectively,

Formula (3, 1) is obtained on the assumption of additivity of mixture magnetization

M = M, + M,, Ma=xaHa =12 (3.2)

Let us compare the formulas obtained here for diffusion in a multicomponent mix-
ture with those in[7], Asin [7], we assume that the formulas

Xa = CouXoar Yo = COnst, o =1, 2 (3.3

where ¥, is the true magnetic susceptibility of component «, hold far multicomp-
onent mixtures, This formula is a corollary of Langevin's formula for magnetization
intensity M, of phase «, when the density of the multicomponent mixturep iscon-
stant, for instance, when the mixture mean velocity is zero and at the initial instant
of time the mixture is homogeneous,

The formula defining the diffusionin a mixture of two magnetizable uncharged
liquids at the same constant temperature is, with allowance for formulas (3,1) and
(3.3), of the form

Ty=—Jy =1L, [V Eoi—8e . Yot ~—os VH”} = {0Uq
2 1 1,1 + T s Eon (

) (3.9
Ty 0cq, ) ey, cplvsia)

If the mixture temperature is constant in space, the first term in formula (3.4) is
proportional to the concentration gradient and defines the diffusion generated by non-
uniform concentration, The second term defines the diffusion of components in an in-
homogeneous magnetic field due to the difference between magnetic susceptibility of
mixture components, Formula (3. 4) differs from the formula for diffusion in the
magnetizable mixture of two liquids proposed in [7]. The formulas in [7] imply that
component interdiffusion in an inhomogeneous magnetic field occurs, also, when the
magnetic susceptibilities o and ygs of the two media are the same, while it fol-
lows from formulas (3. 4) that in that case there is not interdiffusion between compon=
ents in a magnetic field (diffusion induced by concentration gradient is evidently still
present),
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