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Abstract—To investigate the interaction between oleic acid and solvents in view of adsorption and diffusion,
pulse-responses for a fixed bed of silica gel coated with oleic acid were measured. The moment method
was used to determine mass transfer parameters. Values of axial dispersion coefficient and pore diffusion
coefficient showed no appreciable change and values of adsorption equilibrium constant and adsorption rate

constant for five solvents increased in the order: acetone <toluene<n-octane<ethylacetate<benzene. It was
found that in comparison with the previous work[ 7], values of adsorption equilibrium constant and adsorption

rate constant might be a potential means to screen entrainers for supercritical fluid extraction.
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Table 1. Physical properties of Davisil silica gel

Average pore size(4) 150
Pore volume(cm®/g) 1.15
Surface area(m?/g) 300
Particle porosity 0.72
Particle density(g/cm?) 0.75

Table 2. Characteristics of packed bed

Column length(cm) 22
Column inside dia.(mm) 4.6
Bed porosity* 0.38

*measured by mercury penetrometer No. 5-7174(Ameri-
can Instrument Co.)

Table 3. Operating condition of gas chromatograph

Column temp.(C) 80
Carrier gas N,
Interstitial velocity(cm/sec) 3.95-7.04
Detector temp.(C ) 150
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Table 4. Values of adsorption equilibrium constants(K,)
axial dispersion coefficients(D,), adsorption rate
constants(K.), pore diffusion coefficients(D,),
molecular diffusivities(D,z), external tortuosity
factors(q.,) and internal tortuosity factors(q;,)

Benzene Ethylacetate n-Octane Toluene Acetone

K. 4606 4016 2423 2068 1624
D;X10° 250 263 275 253 249
K,X10°* 2,05 1.58 097 070 055
D.X10° 299 3.00 276 279 300
DisX10  1.20 1.16 079 081 142
Qe 110 167 123 184 216
Qint 3.66 344 328 362 398
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C. :adsorbate concentration in mobile phase at col-
umn outlet [mol/cm?®]
Dz : molecular diffusion coefficient of A in dilute so-
lution of solute B [cm®/sec]
D, :pore diffusion coefficient [cm?®/sec]
Dx :Knudsen diffusivity [cm?/sec]
D: :axial dispersion coefficient [cm*/sec]
K :(p/e) K., Eq (3)
K. :adsorption rate constant [cm’(g-sec)]
K. :adsorption equilibrium constant [cm?®/g]
L :length of packing in column [cm]
Qu :tortuosity factor for axial dispersion
Qme  : tortuosity factor for intraparticle gas diffusion
R :radius of spherical particle [cm]
t : time [sec]
U  :interstitial flow velocity [cm/min]
agloja 22X}
g  :interparticle void fraction in bed
g :intraparticle void fraction
p;  : lst absolute moment at column outlet
Mz :2nd central moment at column outlet
p, :density of particle [g/cm®]
¢ :(1—&)g/e, Eq. (4)
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