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Short Communication

The transport phenomena mean the variation in time and space
of generalized forces when they generate flows for which conserva-
tion laws apply. This general and strongly scientific definition of the
transportation phenomena has two major merits:

1. Particular forms of transportation can be deducted from it
(mass transport - diffusion; energy transport - thermal con-
ductibility; impulse transport - viscosity; task / load trans-
port - electric conductibility, crossed effects and other)

2. It allows a quantitative characterization of the product ex-
change, which was impossible based on the previous defini-
tions.

If W - the amount of the transported parameter, for which the
conservation law is valid; K - a constant dependent on the type of
transportation and the nature of the transported parameter; grad
a - the generalized force, then the amount of the parameter (flow)
transported through the surface dS in the dt time frame will be given
by the relation:

W:K]z. Hj grad adS dt

4 S(x,p,z)

The various compartments of the living organisms are separated
from one another through membranes with selective permeability.
Between two solutions of various concentrations of the same solvent,
separated through a membrane impermeable for the solvent, the mi-
gration of the solvent takes place from the diluted solution in the con-

centrated one. This phenomenon is called osmosis. We observe that
osmosis is a particular case of diffusion. If on a part of the semiperme-
able membrane there is pure solvent and on the other side a solution
of this solvent, then the molar concentration of the solvent in the first
compartment will be C, = 1, and in the second one it will be:
c, = L -

my,+m

where: m0 - number of solvent molls in the volume unit; m - num-
ber of the molls of the substance dissolved from the same volume.
Since c,>c,, according to the laws of diffusion, the solvent will pass
from the first compartment to the second one where its concentration
is lower [1]. Following the movement of the solvent from the point of
view of the solvate, this being the parameter we are measuring, we
can state that the osmotic flow always passes from the more diluted
solution towards the most concentrated. The solvent diffuses until the
equalising of the existing hydrostatic pressure.

The necessary pressure for preventing osmosis is called os-
motic pressure, whose value is calculated on the van’'t Hoff’s law:
T=R.T i ; where: ¢/M - number of solvate molls; R - universal gas
constant, T - absolute temperature. Osmotic pressure can also be de-
termined through cryoscopic determinations: 7=R . T Z ; Where
AT - the difference between the cryoscopic points of the solvate and

solvent; K - cryoscopic constant.
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Knowing this, we can review the osmosis laws: all the solutions of
the same concentration, at equal temperatures, have the same osmot-
ic pressure; at constant temperature, the osmotic pressure is directly
proportional with the value of the solution’s concentration; when the
concentration is constant, the osmotic pressure varies directly pro-
portional with temperature. The osmosis is frequently found in the
living organisms, due to the numerous semipermeable membranes
between the various compartments. The walls of the capillaries, for
example, act like such a membrane placed between blood and the in-
terstitial liquid. If the osmotic pressure of a solution coincides with
the one of the blood plasma, we talk about an isotonic solution. The
osmotic pressure of the isotonic solutions is equal to the one of the
blood plasma, the one of the hypotonic solution is lower and the os-
motic pressure of the hypertonic solutions is higher than the plas-
ma’s. If the plasma is diluted with a hypotonic solution, the red cells
swell osmotically with water, until (in the virtue of the osmosis laws)
they break (they lyse). In hypertonic solutions, the red cells loose wa-
ter and they shrivel. In both cases the red cell’s functionality is com-
promised.

If a semipermeable membrane interposes between two solutions
with different molarity (n1 and n2) the osmotic pressure will be: =
(n1 - n2) RT. On equal concentrations, there is no osmotic pressure.
When an external pressure (P) is exerted on the solution different
from the osmotic pressure (m), then for P > m the solvent flow goes
from the solution towards the solvent and for P<m the solvent flow
will have a different direction. This phenomenon lies at the basis
of the capillary exchanges: at the arterial end of the capillaries the
blood’s hydrostatic pressure is higher then to the osmotic one and
the substances pass in the interstitia; at the venous end the osmotic
pressure is lower then to the osmotic one and the substances pass
in the blood [2]. In the case of osmosis, the generalized force is the
pressure gradient, which generates a volume flow. The characteristic
parameter of the process is the osmotic pressure (). By making the
necessary replacements in the general equation of the transport pro-
cesses, we obtain the relation:
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RT RT RT
= —-c+—2(0,5—r)-cz+—3-c3 +ee
M W-p V-p

Sometimes, we find the notion of osmotic mechanical work (L).
It shows that in the case of existence of an osmotic pressure 1, due
to which a substance is transported through a membrane which sep-
arates the two compartments, an osmotic mechanical work is per-
formed. When the two solutions of various concentrations (c, < c,)
are separated through a membrane permeable only for the solvent,
this will cross the membrane towards the most concentrated solution,
until a difference of hydrostatic pressure equal to osmotic pressure T
= p appears. In this case the system itself performed an osmotic me-
chanical work (L), whose expression can be deducted in the following
mode:

Using the osmosis law, we obtain for osmotic mechanical work:

Pyt

I pdV

Po

L =

The osmosis laws apply only in certain dilutions:

p0+ﬂ
pdV = n-R-T-n—Po_
pO + 7

L =

P

in the case of very high or very low concentrations of dissolved

substance or at temperatures over 40°C. For the electrolytes (which

dissociates) it does not apply anymore. The filtration is the separation

of the components of a solution through a porous environment. Parti-

cles with a diameter higher than the diameter of the pores of that en-

vironment are retained. The ultrafiltration is a phenomenon analogue

to filtration, having the pores with a very small diameter, which retain
the macromolecules.
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