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Abstract — Adsorption isotherm is the most fundamental information related to chromatography process. To calculate the
parameters of Langmuir adsorption isotherm, a and b, of thymidine and 5GMP, frontal analysis(FA) and pulsed-input method
(PIM) were adopted in RP-HPLC. In FA, the concentrations of stationary phase were measured from the elution curves and the
isotherm was determined by regression analysis, while the parameters of the isotherm in PIM was obtained by optimization
method. Comparing between results from the two methods, the adsorption isotherms of thymidine and 5'-GMP were very similar.
The superity of PIM over FA were that the consumption of sample was less and only one or two injections of sample were required.
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Fig. 1. Breakthrough curves of thymidine with the concentration, (.6 mg/
ml by FA.
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Fig. 2. Langmuir adsorption of thymidine by FA.
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Fig. 3. Variation of peak shapes with injection volumes of thymidine.
(50 mg/ml concentration with 0.015, 0.066, 0.200 ml injection vol-
ume)

Table 1. Comparison of the parameters of Langmmir isotherm of thy-

midine
a-) b{ml/mg)
FA 7.990 0.160
PIM 7.850 0.120
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Fig. 4. Langrmuir adsorption of thymidine by PIM.



ExE e e) 2432 2)5) Frontal Analysis?} Pulsed Tmput Method®}e] H|wL 477

o
@
i

o
£
n

Concentration{mg/mi)
=]
Ey
()

o
N
1

0.0 T

Time(min)
Fig. 5. Comparison of the experimental data and calculated elution pro-
files.
(10 mg/ml concentration with 0.010, 0.050, 0.100 ml injection vol-
ume of thymidine)
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Fig. 6. Comparison of experimentat elution profile with the two methods,
(50 mg/ml concentration with 0.200 ml injection volume of thymi-
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Fig. 7. Comparison of Langmuir adsorption isotherms by FA and PIM.

Table 2. Comparison of the parameters of Langmuir isotherm of 5'-

GMP
a(-} b(ml/mg)
FA 2.149 0.300
PIM 1.845 0.137
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ThymidineZt 5-GMP2 243212 7£5t7] 218 frontal analysis
8} pulsed-input methodS ©]-&3t] M2e] Axghe vwaisit). F 7+
A Mg 25 U7 A we) AFAL o] ke Langmuir
HElE vEkizles oo Langmuir 2% th&t] aghst bag ot
Aok 7 Alg B T sEA e el ofsf Tzl Aalglo] fAlE
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a : parameter of Langmuir isotherm
: parameter of Langmuir isotherm
Co : concentration of the solute into the column [pg/mij
Co : concentration of the solute out of the column [pg/mi]

Cm, Cny: concentration of the solute in the mobile phase, i component

[ng/m]

Cm, , :concentration of the solute in the mobile phase at time t and
distance x [Lg/ml]

Cs, Cs; : concentration of the solute in the stationary phase, i component
(Wg/mi]

Cs,,  :concentration of the solute in the stationary phase at time t
and distance x [g/ml]

K s retention factor of the solute

K : equilibrinm constant of the solute

m,,. : amount of accumulated selute in the column [pg]

m, » amount of the solute into the column [pg]

m,,, : amount of the solute out of the column [pg]

q(t) ; volumetric flow rate of the mobile phase [ml/min]

to : dead time [min]

te : retention time of the solute [min]

u : superficial flow rate of the mobile phase [cm/min]

V..V, :volume of the stationary phase and mobile phase in the column
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[ml)
X - axial distance of the column [cm]
B : ratio of mobile phase velume to stationary phase volume in
the column
£ : porosity of the packing
#aEs
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