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Abstract — A mathematical model describing axial dispersion, interparticle mass transfer. intraparticle diffusion,
and diffusion in a uniform thickness liquid film is used systematically to investigate the influence of intraparticle dif-
fusivity, diffusivity in stationary liquid phase (SLP), partition cuefficient, and thickness of liquid film on the shape of the
peaks in gas-liquid chromatography by converting Laplace transformed equations into time domain.

The low diffusivities of intraparticle and/or SLP can cause the asymmetry in chromatographic peaks. Also larger
partition coefficient or film thickness at the low diffusivities give the skewed peaks. From these resuts, a guide is sug-
gested to avoid the asymmetric condition of long-tailing peaks.
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Table 1. Fixed parameters used in the calcula-

tions
K[18] 0.00167 exp (6875.0/RT)
o[3] Wi (o Agwy)
k,[19] Dy (1+0.725 Re050 Sc0-33)/r,
Ty €,
E[14] 0.71 Dpyg+rpu,l-54
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Fig. 1. Effect of D, on elution peaks.
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Fig. 2. Effect of D, on elution peaks.
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NOMENCLATURE

A

, © surface area of porous particle per unit volume
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Asymmetry in elution peaks with & at low

D,.

(D= 0.000001, [)[ =6.5x10-7 cm¥sec, K=

126.3)

[em?/em?)
surface area of porous particle per unit mass
[em?/g]

. concentration of solute in mobile phase {gmol/

em?]

inlet concentration of solute [gmol/cm?]
Laplace transform of c(t)

intraparticle diffusivity [cm?/sec)

. diffusivity in SLP [cm?/sec]

molecular diffusivity [cm?/sec]

axial dispersion coefficient [cm?/sec)
interparticle mass transfer coefficient [cm/sec]
intraparticle mass transfer coefficient with re-
spect to SLP [cm/sec]

: partition coefficient

: column length [cm]

. concentration of solute in SLP [gmol/cm?]

. concentration of solute in pore spacing [gmol/

cm?]

radial distance [cm]

gas constant

Reynolds No.

radius of porous particle [cm])

: variable of Laplace transform
: Schmidt No.
. stationary liquid phase

: time [sec]

: column temperature [K]

interstitial velocity of carrier gas [cm/sec]
superficial velocity of carrier gas [cm/sec]
weight of SLP [g]

weight of solid support [g]

distance perpendicular to surface of porous
particle [cm]

: axial distance {cm]
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11.

A A1 Az A3c values defined by Eq. (12) to Eq. (15)

. film thickness of SLP [pm]

. void fraction of chromatographic column

. intraparticle porosity with presence of SLP

. intraparticle porosity with the uncuated po-
rous particle

. density of SLP [g/cm?]
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