
hr./. Heat Mm Trmufn. Vol. Il.pp. 10534067. Pqmoa Ress 1968. RinlcdiaGrut Britain 

MASS TRANSFER WITH A MOVING INTERFACE? 
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(Received 15 June 1967 and in revisedfotm 16 November 1967) 

Ahatract-Mass transfer in the laminar, coccurent flow of two fluids in a rectangular channel is investi- 
gated. Distribution of concentrations and the local mass-transfer coefficients are calculated for the ideal 
flow, the Couette flow and for the flow with parabolic profile. Analytical and approximate solutions for 
finite and semi-infinite flows in a two-phase system are presented: The results obtained show that the 
formal mathematical solutions for one- and two-phase systems are similar. In the latter case, the diffusional 
resistance to the mass transfer is greater by a factor which is close to the value of the distribution coefficient. 
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NOMENCLATURE, 

constants defined by equations (24) 
and (41); 
constant, equation (33) ; 
constant defined by equations (6,13) 
or (35); 
constant, equation (33); 
concentration ; 
diffusion coefficient ; 
transformed diffusion coefficient, 
equation (21); 
transformed diffusion coefflcicnt, 
equation (42); 
constant, equation (37); 
function defined by equation (49); 
length of the channel ; 
repeated integrals of the error func- 
tion ; 
Bessel function ; 
local mass-transfer coefficient, .de- 
fined by equation (14); 
height of fluid in kth phase; 
partition x&icient ; 
constant defined by equation (41); 
diffusional Nusselt number, equation 
(48) ; 
pressure ; 
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constant defmed by equations (13, 
23) or order of Weber function ; 
eigenvalues, equation (43) ; 
function defmed by equations (22) or 

(44) ; 
constant defined by equation (5); 
function defmed by equation (30) ; 
function defined by equation (41); 
eigenfunctions, equation (20); 
Reynolds number ; 
constant.equation (21); 
function defined by equation (25) ; 
function defined by equation (25); 
function defined by equation (35) or 
(37); 
transformed variable, equation (21); 
transformed variable, equation (42); 
time ; 
velocity component in x direction ; 
maximal velocity, equation (5);. 
velocity, equation (6); 
average velocity, equation (8); 
velocity component in y direction ; 
even solution of Webcr equation, 
equation (45) ; 
odd solution of Weber equation, 
equation (45) ; 
transformed variable, equation (30); 
eigenfunctions, equations (19) and 

(41); 
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X, 

x*, 

r,, 
Y, 

Y*, 
2, 

co-ordinate parallel to the direction 
of flow ; 
transformed variable, equation (42); 
eigenfunctions, equation (41); 
co-ordinate perpendicular to the 
direction of flow ; 
transformed variable, equation (42); 
transformed variable, equation (13). 

Greek symbols 
a, y, A, eigenvalues, equations (22) and (42) ; 

w, gamma function ; 

6, thickness of boundary layer, equa- 
tions (18) and (48) ; 

4 constant, equation (24); 

tl, = Da2x/U(0)3 ; 

rl, viscosity ; 

;: 
kinematic viscosity, equation (48); 
dimensionless co-ordinate, equation 

(5); 
4, = aY/w) ; 

Pk, transformed variable, equation (21); 

PV density, equation (47) ; 

;: 

constant, equation (30); 
= (1 - ()(l - 9$*; 

Q, transformed variable, equation (35). 

Subscripts and superscripts 

k, phase ; 

1;,n, 
component ; 
integers used for counting; 

0, initial value. 

INTRODUCTION 

THE DESIGN of a separation process is usually based on theoretical predictions, which are derived 
from an idealized mathematical model. The present investigation considers the problem of mass 
transfer in the laminar, cocurrent flow of two liquids in a rectangular channel. The results of the 
ideal, the Couette and the parabolic flow models are presented. They are compared with the results 
of Beek and Bakker [l] for a one-phase system (Couette flow) and those of Tang and Himmelblau 
[2] for a two-phase system (flow with parabolic prolile). 

FORMULATION OF PROBLEM 

In a two-phase (gas-liquid, liquid-liquid) separating element two immiscible fluids move between 
parallel planes. In the system under consideration, one component is distributed between the phases. 

The mass transfer from one medium to the other is isothermal. Because hydrodynamic equilibrium 
is obtained more rapidly than diffusional, it is assumed that the steady-state distribution of velocities 
in the system is given by an independent solution of the hydrodynamic problem 

The velocity prolIle of the two-phase cocurrent laminar, stratified flow (two incompressiple, 
immiscible fluids of different viscosities and with equal heights) between parallel planes has been 
investigated by Bird, Stewart and Lightfoot [3]. Kapur and Shukla [4] generalized the solution 
for the case of n adjacent fluids of different heights. In the present work, the same results [4] will 
be applied, but in a somewhat different form which simplifies further calculations. 

The physical situation considered is the parallel, steady-state flow of two stratified fluids of 
different heights, I, and I2 (Fig. 1). In this case the Navier-Stokes equations are simplified to : 

d2Uk dP 
qkdyl=z k= 1,2 

with the boundary conditions at the walls 

(1) 

u1 =o at y = -I,, u, = 0 at y = 1, (2) 
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FIG. 1. Distribution of velocities in the separating element 
for a gas-liquid system. 

dU, dU, 
tl1dy= - 

‘I2 dy 
at y = 0, u, = u, at y = 0. (3) 

Equations (3) express the fact that the velocity and the momentum are continuous through the 
interface between two fluids. If it is assumed that the pressure gradient is constant, then the resulting 
velocity profile is parabolic : 

where 
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In the neighbourhood of the interface (small values‘of y) where the interphase mass transfer occurs, 
the quadratic term of < hi equation (4) can be neglected. 

QY) = U(O) - %Y, k= 1,2 

U(0) = UY [I xqr +;+)*I 
(6) 

The distribution of velocities obtained [equation (6)] may be considered to correspond to Couette 
flow, but with a moving interface. We will also use an approximation in which the actual velocity 
profile is replaced by the average velocity. The average velocity (indicated by dashed lines in 
Fig. 1) is defmed as : 

rr 

<uk> = f I ukot) dy, lk* = (-l)q. 
k 

0 

From equation (4) and (7) one obtains 

(ukj= -g 2 

0 
tit f t-lhkl k = 1,2. (8) 

The typical distribution of velocitiesin the separating element, for a gas-liquid and a liquid-liquid 
system, is plotted in Figs 1 and 2, respectively. 

Applying the principle of mass conservation, the mass transfer {in the absence of chemical 
reaction) may be expressed as [3,5,6] : 

z+ukz ,- v.!$=*‘($+$, k=l,2 (9) 

where the diffusion coefficients, &, are assumed to be independtnt of concentrations. ~uatious (9) 
can be simpli&d, t&ing into consideration that the flow is parallel (I$ = 0). Additionally, the 
last term (molecular diffusion along the direetion of the flow) is small and can be disregarded. 
In this way one obtains for a steady-state flow : 

The general solution of equations (10) with their boundary conditions is complicated. Three cases 
will he treated separately. The velocity profile, U&y) will be replaced by (U,), 0, and Uk [equations 
(6, 8, 4) respectively]. These cases will be called hereafter: th” ideal flow approximation model, 
the Couette flow approximation model and the flow with parabolic velocity profile (parabolic 
model). 

The following boundary conditions areadopted: the mass fluxes vanish at the walls+ the- inter- 
phase fluxes are equal and equilibrium exists at the interface. The separating element is continuously 
fed by a substance of uniform concentration. 



MASS TRANSFER WITH A MOVING INTERFACE 

Ck = c; at x=0 

at y = 1; 

DI(>=&(> at y=o 

Cl = mc2 at y=O 

where m is the distribution constant. 

4, 62 
FIG. 2. Distribution of velocities in the separating element 

for a liquid-liquid system. 

THE IDEAL FLOW APPROXIMATION MODEL 

The distribution of concentrations in the case of the ideal flow model is given here only for the 
separating element, which consists of two-infinite media (1, + co) 

c,k 3 = [<c? - mpcg + p(mcfj - 4)erfI& II/(1 - PI 
c,(x, y) = [(c’: - mpc$ + (cim - cy)erfZJ/(l - p)m 

erfZ = -5 s J% 
exp ( - t2) dt 

0 
f 

zk = Y/2 t 

a, = 

P 
&a2 =-* 

m&al 
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The mass transfer at the interphase (the local mass-transfer coefficient) is given by 
- 

kz_D ‘c 
i >I dY 

(14) 
y=o 

and from (12) 

(15) 

In this case, the mass transfer at the interphase differs by a numerical coefficient from the corres- 
ponding results of the penetration theory [3]. 

THE COUJS’I-I’E FLOW APPROXIMATION MODEL 

The steady-state distribution of concentrations in the separating element is obtained as a 
solution of the equations : 

0% Da&k 
k ax = Ir ay2 

k= 1,2 

with the following boundary conditions 

CC@, y) = cko 
ack o 
-= 

Z(S) .“d,i!_gl)” y=. 
cl = mc2 at y=O 

(16) 

where 6, is the thickness of the boundary layer in the kth phase. The value of 6 can be estimated 
from Blasius solution for the flow along a very thin flat plate. It is convenient to express the boundary- 
layer thickness in the dimensionless form [7] : 

6 Jh = S/,/(Re,). (18) 

In our case U(0) # 0 contrary to B&us. It is therefore reasonable to introduce the “characteristic” 
velocity, Ucff = U,(a) + 1*692U(O) into Reynolds number. This is done according to Acrivos’ 
calculations [8]. Other workers proposed different relationships [1,9]. The solution of equations 
(16) is: 

ck(x, Pk) = c: $, kk’ x!ik’(x) R:k’(P,) 

where 

xik)(x) = exp [ - $D:x] 

Rik’(pk) = pt J&k) + &(tk) 
1 

(19) 

1 (20) 
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Pk = ak - Y+ 

Df = D&/U(O), 

tk = %Pt 

1 
(21) 

rk = $[ak - ( - 1)’ Sk]*. J 
According to equations (17) the eigenvalues of the problem, J,, are given by the solution of equation 

m&atQ, =DdQ2 (22) 
where 

Q1, = 
J - &kn.) &frkAn) - J - &kR,) &(p,&) 

J+(Pk&) J&rkA,) + J - +@k&) J- &kn,) 

pk = +Ui, k = 1,2. 

The coefficients of the Fourier-Bessel expansion are : 

(23) 

A(k) = (- Ilk 67&G lak) 

” UKWAJ - WaJl - [V(A2) - Z3a2)]> 
A, = [ak - (- l)k Sk] 

where 

1 (24) 

sc,k)(pk) = h&%k)12 - PkT’;‘@n IPk) T’;c’(A~ IPk) 

The local mass-t:ansfer coefficient at the interface is : 

co 

k = D,C,o c (- l)’ 6ak[T'!)(h lak)]2 x!,k)(x) 
“=, [s’,z’(AA - s’.Z)(a2)l - [s’,‘)(A,) - $?(a,)]’ 

It is evident from equations (N-26), that the obtained solution is complicated when the Couette 
flow approximation is assumed. Therefore, in order to obtain a solution, more convenient for 
engineering applications, we assume that the separating element consists of two semi-infinite 
media. Introducing a new variable, 4 = (1 - <) (1/9q)* where < = ay/U(O), q = Da’x/U(O) the 
partial differential equations (16) are transformed into : 

d2ck 

G 
+ 3& 3 = 0, k= 1,2 

k 
(27) 

with the corresponding boundary conditions 

ck = cc” at & = 00 1 

I (28) 
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The solution of equation (27) is : 

where 

c:” - Ck Cl - w#%Il 
4 - mc(: 

Xc- 
’ ’ [1 - R(w,)] - ma[l - R(wz)l 

R(d = & I exp ( - t3) dt. 
0 

From equation (29), the focal rna~-transfer coefficient is : 

k 4 - met 
= wi f’(3) 

0: exp ( - w:) 1 - R(w,) - mu@ - R(w,)) . 

k= 1,2 (29) 

(31) 

Solution (29) is easy to use because values of the integral R(z) were compiied by Abramowitx [HI]. 
For small and large values of q the asymptotic expressions for equation (31) can be calculated, 
using the Beek-Bakker method [l] : 

k = (mD~/D~) - 1 
c:-mc: [~+ (l(0)(;)t] 

4 

for WIX 
-i&p1 

and 

k = (mD~,‘D~) - 1 

a = 3*/W), b = 3*(WWz 

(32) 

In a similar way, using the Laplace transform method [l], the asymptotic expressions for the 
distribution of concentrations in the separating element can be calculated for small and large 
values of Q 

k= 1,2 (34) 
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where 

ak 
(2) = _ 385 (2 + sl,) hl, f 50 (1 + ak) 

4608(1 + a$2 

and for large values of q : 

where we denote 

(35) 

q&k, tk) = 

d l-(1+@ 
(I + &I-* + m (1 + ak,+ 6* 

(37) 

The functions T,(q, e) and T2(3, 5) [equations (35, 37)] can be treated as normalized distribution 
functions for the mass transfer, which occurs in two semi-infinite Couette flows with a moving 
interface. It is convenient to present these functions in the form T(~/~~ taking Q as a parameter. 
The graphs of T(~/~} for several values of Q are given in Figs. 3 and 4. The behaviour of T(~/~) 
in the limit cases gives the expected results. 

ForB-+O,i.e.y-+Owehave: 

when Q + cxf, i.e. y -P co, T,(oo 1~) = 0 and from (34) ck = cf. 

t 

IO-J 2 5 lo-' 2 5 IO-' 

'I' 
FIG. 3. Normalized distribution function for mass transfer 

[equation (391. 
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FIG. 4. Normalized distribution function for mass transfer [equation (37)]. 

Similary, when 52 = 0 

d2 
WOl?/) = 1 - - 

l-(3) ?J3 + . . . 
(39) 

and T,(Qln) + 0 for large 51. 

DISTRIBUTION OF CONCENTRATIONS IN THE FLOW WITH THE PARABOLIC VELOCITY PROFILE 

I-Ieat or mass transfer, which occurs in a fluid flowing through a channel with an established 
parabolic velocity profile, has been extensively studied [3, 5, 11, 121. The results obtained for 
one-phase systems were applied to two-phase systems, assuming that the major resistance to mass 
transfer is present in one of the two phases. In the present work the distribution of concentrations 
in a two-phase system is given. The solution of equations (10) and (11) where Uk is given by (4) is 

k= 1,2 (40) 

where 

/g(k) = 
n (- l)k M, 1 ‘f’ W(p,, t’,“’ dtLk)) 

YP’(Y:) = WP, %I) =&A%, tr’) + WP,, 6’) 

M,=md, 7’ [W(P, t’.“)]’ dt;” + d2 3 [W(p,, t’.“)]’ dta’ 

x:)(x:) = & [-(2p, + 1)2 x:1 
YP 

&w %I= 2P” WI@” - 19%) - % K&I9 (53 
%w,(P”, %) - 2P”WP” - 1, a,) 
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and 

Dk 
dk = ~kC9k + t-v] 
r(k) = 

n aa@. 

Y!lk’ = a, 
hk ‘+4”- I)“, i (42) 

The infinite set of eigenvalues pi, p2, . . ., p ,,, . . ., is given by the solution of the characteristic equation : 

~A21 = 4QZ (43) 
where 

Qk = 
RP, or) WAP, ~(~3 + W&4 y”)) 

Rh 4 WP,,Y(')) + We@, ~(~9 
and the even and odd solutions of Weber’s equation are [133 : 

We@, r) E eei2@ 1 + 
OD f-1r Ic. (2n)P(P - 2),...,[p- 2@ - l)]P 

n-o 1 

W&3, r) = revrzf4 (2n+ ,),~-lf(p-3),...,~p-(2n- (45) 

W(p, r) = pW(p - 1, r) - i W(p, r). 

Since in the characteristic equation (43) the argument and the order for Weber’s functions contain 
p, the obtained solution is much too complicate for practical use and asymptotic sohxtions are 
helpful. 

The solution for small values of x* cannot be obtained using the Laplace transform. This case 
will be treated in detail in a separate work, using the method proposed by Schlichting [7] and 
recently applied by Mercer [12] to the growth of the thermal boundary layer in the laminar flow 
between parallel flat plates. The solution of equations (10) and (11), when ik + co and for large 
values of x*, can be obtained using the Laplace transform method 

C,(X,Y) - CT 
4 - rncq 

c,(wg - cs 

4 - mc8 

42 + Y/l2 ( > k? + 1 

[qgp!Jy 

W) 
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In this case (x* >> l), the distribution of concentrations is independent of variable x. The con- 
centration of the distributed substance varies linearly with y and increases or decreases ut, to 
the limit values. 

DISCUSSION 

The complex mechanism of mass transfer to stationary or mobile interfaces can only partly be 
described quantitatively. An accurate picture of mass transfer is difficult to give, because a separation 
process is influenced by many parameters. Detailed studies of hydrodynamic behaviour of gas- 
liquid and liquid-liquid interfaces has only recenly been undertaken and is still continuing. 
Experimentally it has been observed that the liquid surface is disturbed by wave motion and ripples. 
In liquid-liquid systems, a separation process is frequently accompanied by dispersing one im- 
miscible liquid phase in the other in the form of drops. In this case, the mass transfer is complicated 
by deformation and displacement of the drops, which include linear and rotational motion, 
oscillations, surface waves, etc. [14]. In addition, since the accuracy of the experimental values of 
the local or the average mass-transfer coefficient is not great, there is no unique choice between 
existing theories of mass transfer. In the stagnant film theory [S], the mass-transfer coelkient k 
is proportional to the lirst power of the diffusion coefficient D. The boundary-layer theory [7] 
predicts an exponent 3 and Higbie’s penetration theory [5] predicts an exponent f. Theory and 
experiments show, that for mass transfer to mobile interfaces k varies with D* to D* [ 1, 3, 5. 111. 

In engineering applications it is convenient to present the local mass-transfer coefficient k in 
the dimensionless form using the local diffusional Nusselt number. In our case it is possible to 
present the Nusselt number as the multiplication product of the function (which depends on 
coordinate only), and the factor, which characterizes the flow, properties of fluids and geometry 
of the system. 

Nu, = 
-- 

where 

Nu z 
k.6 

D(cT - mc!) 

and 

3 ‘+$ for ~41 
F(~) = Jn 

a?&1 + bq-*) for r)Bl. 

k= 1,2 (47) 

(49) 

The “reduced” mass-transfer function F(q) is given for lo-’ < q -C lo3 in Fig. 5. In limit cases: 

m) + x -* (penetration theory) and F(q)/& -+ 1 when q + x) (Lkveque solution Cl]). In the 
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neighbourhood of q N 1 the function can be interpolated between two given relationships (the 
dashed line in Fig. 5) or the local mass-transfer coefficient can be calculated exactly from a more 
complicated equation (3 1). 

IQ' 2 6 IO-' 2 5 100 2 5 IO' 2 5 101 

1 

FIG. 5. The “reduced” mass-transfer function [equation (49)]. 

Relationships similar to the expression (49) were obtained by Beek and Bakker [l]. They treated 
the case of a semi-infitilte Couette flow, bounded by a moving interface, across which mass transfer 
takes place. Comparing this case with the present one (two-semi-infinite Couette flows with a 
moving interface), it is evident that the formal solution in both cases is the same if F(q) and the local 
Nusselt number for the one-phase problem are interchanged. In two-phase problems Nu contains 
also the parameters of the fluids (diffusion coefficient, viscosity, density), the geometry of the 
system and the distribution coefficient. However, as expected, the one-phase diffusional resistance 
in the one-medium system l/k*, is lower than in the two-medium system l/k. Calculations for 
typical gas-liquid and liquid-liquid systems show ‘that the ratio k/k* is close to the value of the 
distribution coefficient m. 

Similarly, the distribution of concentrations in two-phase systems can be presented in the form 
of the “normalixed” distribution functions for mass transfer [equations (34) and (36)]. The function 
T (lyy)lrl(x)) is given for low3 < q < 10-i in Fig. 3 and for 10 < q < 10’ in Fig. 4. T,(Rlq) 
varies strongly with 9 yet Ts(fiIr~) monotonically increases towards the limit values. The con- 
vergence of the series in equations (35) and (37) is rapid. For high values of q better accuracy is 
obtained from the analytical expression (29). The analytical solutions for the finite separating 
element [the Couette flow, equation (19) and the parabolic flow, equation (40)] are complicated, 
therefore the appropriate eigenvalue problems must be solved by a digital computer. In order to 
illustrate the results obtained in this work, the same system, studied by Tang and Himmelblau [2], 
was recalculated. Tang and Himmelblau investigated the interphase mass transfer for the laminar 
cocurrent flow of carbon dioxide and water between parallel plates. The absorption of gas into a 
liquid was analysed in a horizontal duct. A rectangular cross section of duct was chosen in order 
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to simplify the mathematical analysis. The inside dimensions of the absorption channel were 
2.22-cm high by 13.6-cm wide and of a total contact length 180 cm. The channel was half filled 
with water. In this experiment, the physical parameters were: (U,) = 0.75 cm/s, c!j = 0, D, = 
1.935. 10-5 IL&/S, DI = 0.164 cm’/s, q2 = 0.894 cP, vi = 0.0166 CP and m = 1.64 x lo3 (index 
1 and 2 for CO, and water respectively). The eigenvalue problem in this case was solved numerically 
by Tang and Himmelblau on a digital computer using the Runge-Kutta method. The calculated 
concentration profile at the end of the test channel is presented in Fig. 6. The same example was 

I.0 I 

y, cm 

FIG. 6. Normalized concentration profile of CO, in water 
at the end of the test channel. 

I -The ideal flow model 
2-Calculations of Tang and Himmefblau [2] 
3-The Couette flow model 

recalculated according to the ideal flow model and the Couette Row model (in this case q & 1 
and the function T,(sd/q) was used), and the results plotted in Fig. 6. The above calculations show 
that the Couette flow approximation model gives practically the same results as a parabolic flow 
model, yet the ideal flow model deviates in the positive direction of the mass transfer. However, in 
both cases the numerical solution is more simple to use than the solution of the eigenvalue problem. 
Finally, there is good agreement between the values of k calculated according to the boundary-layer 
theory, the penetration theory [2] and from equation (32) (the Couette flow model), (k,_, = 
1.965 x 10T4, k, = 2.095 x low4 and k, = 2.101 x 10S4, at the end of the channel). 

REFERENCES 3. 
1. W. J. BEEK and C. A. P. BAKKER, Mass transfer with a 

moving interface, Appl. Scienr. Res. AlO. 241 (1961). 
2. Y. P. TANG and D. M. H~MMELBLAU, Interphase mass 

transfer for Iaminar concnrrent flow of carbon dioxide 
and water between parallel plates, A.1.Ch.E. JI 9, 630 
(1963). 

4. 

5. 

R. B. BIRD, W. E. STEWART and E. N. LICHTFOIX, 
Trunrpor? Phenomena. John Wiley, New York (1964). 
J. N. KAPUR and J. B. SHUKLA, The flow of incompres- 
sible immiscible fluids between two plates, Appl. 
Scienr. Res. A13, 55 (1964). 
V. G. LEVICH, Physicochemical Hyabdynamics. Prentice- 
Hall, New York (1962). 



MASS TRANSFER WITH A MOVING INTERFACE 1067 

6. R. B. BIRD. Thwry of Djflision. Advcmces in Chemical 
Engineering. Vol. 1. pp. 156-234. Academic Press, 
New York (1956). 

7. H. SCHLICHTIW, ~~undur.~ &.ver Theory. 4th edn. 
McGraw-Hilt. New York (1959). 

8. A. ACRIVOS. On the rate of mass transfer from a gas to 
a moving liquid film, Chem. Engng Sci. 9. 242 (19S8). 

9. 0. E. POTTER, Mass transfer between co-current fluid 
streams and boundary layer solutions. Chem. Engng 
sci. 6. 170 (19.57). 

10. M. ABRAMOWITZ and I. A. STEGUN (editors). ~an#~k 

o~~a~hemuzica~Func~~ons, Applied Mathemadcs Series, 
Vol. 55. National Bureau of Stands, Washington DC. 
(1964). 

11. W. M. ROHSENOW (editor). Developments in Heal Trans- 
fer. MAT. Press, Cambridge. Mass. (1964). 

12. M. D. MERCER, The growth of the thermal boundary 
layer in laminar flow between parallel flat plates. Appl. 
Scienr. Res. A8. 357 (1959). 

13. P. MORN and D. E. SPENCER. Field Theory Handbook, 
Springer, Berlin (1961). 

14. H. LINDE, Studies on the hydrodynamic instability of 
fiuid phase boundaries during mass and heat transfer, 
in First fnternational Congress on Chemical Engineering, 
~iprn~f, Design und Auromafio~-Chisa 1962, pp. 
49-64. Chechoslovak Academy of Sciences, Prague 
(1964). 

R&m&-On ttudie le transport de masse dans un Ccoulement laminaire de deux fluides ii courants 
para!&s dans un canal rectangufaire. La distribution des concentrations et les coefficients locaux de 
transport de masse sont calculC pour I’&coulement ideal, I’&coulement de Couette et t’&oulement a 
protil parabolique. Des solutions anatytiques et approchks pour des &coulements finis et semi-ix&& 
darts un systbme a deux phases sont p&sent&s. Les rtSultats obtenus montrent que ies solutions math&- 
matiques formelles sont semblables pour le-s systtmes b une phase et B deux phases. Dans le demier cas, 
la resistance diffusionnelle au transport de masse est plus grande d’un facteur voisin de la valeur du 

coefficient de la distribution. 

Znsamsnenfaatumg-Der Stofftibergang in einem rechteckigen Kanai, in dem zwei Fliiasi8keiten mit einer 
gemein~m~ Grenzfllche strdmen, wird untersucht. Die Ko~n~tions~~eil~g und die lokaien 
Stofftibergangskoefnten werden fiir die ideale Str&mung, die Couette-Striimung und f& die Str6mung 
mit parabolischem Profi berechnet. Analytische und angeniiherte Liisungen Rtr endliche und halbua- 
endliche Striimungen in einem Zweiphasenaystem werden aufgefiihfi Die Ergebnisse, dasa die. formalen 
mathematischen Liisungen fftr Ein- und Zweiphasensysteme iihnlich sind. In letzterem Fall ist der Dif- 
fusionswiderstand fiir den Stoffiibergang urn hen F&or gr&ser, dcr etwa dent Wet-t da Vetteilungs- 

koeffiienten entspricht. 

~H~~~~-~~euyeTc~ nraccoo6nren u ~a~~HapHoM cnyTnon noTone &BYX ~~~Koc~~ B 
npsKoyronbnoM Kariaae. PacnpeaeneKKx KotiseKTpasws ti KoatlwpuqaenTbi noKarrbHor0 
Maccoo6Mena paccKwTaabt ~Jlri UAeanbHoro nOTOKa, nOTOKa IiyaTTa H nOTOKa c napadonu- 
qecKKr+t npo@fnena. IipKseneKbr arianKTnqecKsse K npe6n~HceKrtbre pemertrtff xari KoKeqribrx 
K nony6ecHonewiIax nom4to13 B xnyx@a3uott cncTeMe. IlonyYeriHbte peaynbTan;t noKaabIBat0T, 
9~0 Ipopntanbabte staTer+taTnqectzne pemenun Ann oa~o-K geyxt@aaHot cucTeM mumow 
aBTOMOXa~bH~~~. B nocnerrneK cnyrae ~~y~~ioK~oe ConpoTKB~enne MacconepeHocy 

6oabute Ha nopfiaotc 3i Rp~6n~~aeTc~ H a~aqe~~~ ~Oa~~~~eHTa pacRpe~e~eHH~. 


