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Liquid Chromatography Problem Solving and Troubleshooting |

Question:

When | inject a 20-pL sample volume, | obtain a shoulder on the main peak. | am told that the compound is pure and
that my column has a void in it. However, other compounds injected on this column have a single peak. Am | observing
an impurity? What would you suggest | do? Because of the solubility limitations of the sample, the method uses a stronger
solvent than the mobile phase for the injection.

Answer:

It is possible that you are resolving an impurity, but because
there is strong sentiment in your organization that the 1 A
compound is pure, | believe that a more probable cause of the
shoulder on the main peak is that the injection of the sample
is in a stronger solvent than the mobile phase. An explanation
of this phenomenon is that there is limited solubility in the
mobile phase. Thus, a small portion quickly and momentarily
“precipitates” onto the stationary phase. Then, as more mobile
phase flows by, the chromatographic process moves the
sample but is restricted because of the solubility limits of the
sample. In other words, because there is limited solubility of
sample in the mobile phase, the entire amount of the sample
is “sorbed” onto the column; then an initial amount of sample e
easily dissolves into the mobile phase, whereas a remaining 0 2 4 6 8
portion of sample has to wait a small amount of time to be Time: (min)
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dissolved from the stationary phase into the mobile phase, The
result is that the initial elution occurs in two steps.

An example of this phenomenon is shawn in Figure 1. The
top chromatogram (Figure 1A} is a 20-pt injection of a sample
contained in a solvent mixture of 44% dimethylformide {DMF)

Figure 1. Effect of injection volume of a sample dissolved in a
strong solvent on the retention of a sample with limited solubility
in the mobile phase. The injection solvent is 44% DMF in water.
The mobile phase is acetonitrile-water (12:88, pH=7 ) confaining
20mM phosphate buffer. Chromatogram A is a 20-pL injection

in water. The DMF is necessary in this method to ensure rapid volume, and chromatogram B is a 5-uL injection.
and complete dissolution of the sample. The bottom
chromatogram (Figure 1B) is a 5-pL injection of the same sample, Note that the shoulder in Figure 1A is
no longer present in Figure 1B.

Using the approach shown in Figure 1 would be a good test to perform on your sample. Inject a smaller volume and
observe the effect on peak shape. If the shoulder disappears, it is due to the injection in the larger volume of strong
solvent with a sample of limited sclubility in the mobile phase.
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