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Diffusion and Disperision of Injected CO, Gas Into
the N, Gas Flow
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ABSTRACT

Diffusion and dispersion of injected CO, gas into the N, gas flow are complex. In the packed
column with porous particles the axial dispersion and the extra-particle mass transport as well as
the intra-particle mass transport are involved. The pulse spreads by stationary diffusion during
the period of arrested flow. Hence, the effect of axial dispersion, and of entrance and exit, as well
as that of intraparticle convection should be eliminated during the period. The effective diffusivity
was determined experimentally by using the gas chromatography, which is to arrest the gas flow
during the period after injecting the pulse. This experiment method hasn't been used often in the
field. Effective diffusivities are raised with temperature increasing, and it is quite satisfied com-
pared to literature values. In this study, the calculated data of gaseous chemical for extinguish
fires could be helpful to appreciate several physical phenomenons. Also, it could be expected that,
the calculated data of this study might be very useful for development of excellent gaseous chem-
ical for extinguish fires and improvement of its efficiency.
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£,X 102 52.23
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Clz,t) : effective concentration column, mol/m?
Ca : concentration of component A, moy/m®
C; : concentration in pores inside of particles,

mol/m®
Co(z) :initial concentration profile, mol/m®
C(z,t) : Fourier transform of C(z, t)
Co(w) : Fourier transform of Cq(2)
D. : composite diffusivity, m%/s
D. : effective column diffusivity, m%/s
D; : effective intraparticle diffusivity, m%/s

Dka  Knudsen diffusivity, m*s

Dss  :molecular diffusivity, m%s

D, : effective extraparticle diffusivity, m%/s

f : correction factor,

M,, Mg : Molecular weight of A and B, respectively

Na, Ng :molar flux of A and B in z-direction,
respectively, mol/m%/s

P : pressure, atm

P, : standard atmospheric pressure, atm

R : particle radius, m

r : radial coordinate in spherical particle, m

S : spatial variance, m?

So : spatial variance in fluid period, m?

Va : mole fraction of species A

z : axial coordinate, m

Greek Letters

€, :void fraction of column

&  :Dparticle porosity

& :total porosity of column

p, : Particle density(kg/m®)

ps  :Solid phase density(kg/m®)

y  :diffusivity ratio function,

® :Fourier domain variable with respect to z, 1/m
Textra - €Xtraparticle tortuosity factor,

Tinwa - Intraparticle tortuosity factor,
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