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ABSTRACT

~N
Experimental study has been made on the oxygen transport through a Millipore filter cont-
aining hemoglobin solution. Diffusivity of oxygen was obtained from the permeation through
the filter containing methemoglobin solution, instead of hemoglobin, which does not interact
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with oxygen and therefore does not facilitate the diffusion. On the other hand, the diffusivity

of hemoglobin was estimated by the augmenting chemical reaction model which was found

in a good correlation with the experimental data. Accordingly confirmation can be made

on the assumption that the facilitation of oxygen is attributed to transport of oxyhemoglobin

due to its concentration gradient.
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Fig. 2. Schematic Flow Diagram for Diffusion Measurements
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Nomenclature

Dny,  diffusivity of hemoglobin in hemog-
lobin solution, cm?/sec

Diavo, diffusivity of oxyhemoglobin in hemog-
lobin solution, cm?/sec

Do, diffusivity of oxygen in hemoglobin
solution, cm?/sec

E deviation in oxygen concentration from
equilibrium at upstream, mol/ml

F total flux of oxygen, mol/cm? sec

H deviation in oxygen concentration from

equilibrium at downstream, mol/ml

Hb hemoglobin

[Hb] concentration of hemoglobin, mol/ml

[Hb]..r concentration of hemoglobin at ¥ =
L, mol/ml

[Hb7J.-0 concentration of hemoglobin at x =
0, mol/ml

HbO, oxyhemoglobin

[HbO.] concentration of oxyhemoglobin, mol/’
ml

[HbO;)x-1 concentration of oxyhemoglobin at
x =L, mol/ml

[HbO:]x-0 concentration of oxyhemoglobin at:
x = (), mol/ml

J simple diffusive flux of oxygen, mol/’
cm? sec
K dissociation constant, 40 sec™''¥

K’ association constant, 8 X 10° ml/mok
seclﬁ)
L diffusion length, cm

0, oxygen

[0,] concentration of oxygen, mol/ml

[O:]x-1 concentration of oxygen at x =L,
mol/ml

[O2]x-0 concentration of oxygen at x = 0, mol
/ml

Py pressure of oxygen in downstream,
mmHg

Po pressure of oxygen in upstream, mmHg

[RO] total Hb
mol/ml

concentration (monomeric),
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dp

time, sec

distance in membrane between O and
L Greek Symbols

expression according to (15)
expression according to (16)

solubility of O, =1.51 X 10~% mol/ml
mmHg2?

oxygen pressure diffelence between

upstream and downstream
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