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The research of the final year focused on two subjects. The first was to investigate the "peak
jump" of a sample in the gradient elution of liquid chromatography using the whole-column detection
(WCD) system. The second was to examine the adsorption phenomenon of a sample in the column of
adsorption chromatography. If the elution strength of the mobile phase increased at which sample
molecules just move to the column outlet, sample molecules would be eluted out of the column in a
faster rate. That would cause an abrupt signal increase detected by the post-column detector and
results in a so-called peak jump. We used the WCD system and a post-column UV/Vis detector to
investigate this peak jump phenomenon. Direct observation of the spatial and temporal signal profiles
could be obtained simultaneously using the WCD system. When the peak jump occurrd in a step-wise
elution, the peak height increases first and decreases as a function of time. In addition to peak jump,
peak splitting could also be observed in the experiment. The variation of the heights of the split peak
appeared to be dependent on the mobile-phase switching timing, peak compression, diffusion effect,
and solvent strength of the mobile phase.

Although adsorption chromatography has been widely used, the mechanism of adsorption and
the adsorption efficiency have not been rigorously studied. We used the WCD system to observe the
sample adsorption, and the experimental data were compared with the parcel model proposed in
recent years. The column was assumed to be divided into n sections. While a sample of low
concentration was continuously injected, section one in the column was expected first fully loaded
with sample molecules. However, section two and the succeeding sections were observed loaded with

sample even when section one had not been saturated. The sample adsorption appeared affected by
|



factors including the dynamic equilibrium constant K’, the sample concentration, and the mobile
phase. Deviation has been observed between the experimental and the simulation data using the parcel
model. This occurred partly due to some factors that had been overlooked in the parcel model. It was
found that factors such as k value of sample, concentration of sample, the solvent type of sample
would influence the adsorption efficiency. These factors were essentially neglected in the parcel
model; thus resulted in deviation from the experimental data. However, their trends agreed very well.

Keywords: Whole-column detection, multi-channel detection, temporal effect, liquid chromatography,
gradient elution, peak jump, adsorption chromatography, sample pre-concentration, parcel model
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