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| Liquid Chromatography Problem Solving and Troubleshooting |

Question:

For some of the HPLC analyses that | run, | observe rounded peaks. Some collegues say | should ignore this, and
others feel that something is wrong in the chromatography, but they have no idea what it could be. How do |
troubleshoot this problem?

Answer:

Chromatographic peaks should be sharp; rounded peaks mean something is amiss. The cause of rounded peaks can
be one of several, and each possible item should be evaluated as a potential cause. This situation is more complex than
many troubleshooting activities because the cause could be a hardware problem and/or a chromatographic problem.
Therefore, evaluate the hardware first; only when the hardware is known to be working properly can the
chromatographic influences be accurately observed.

Initially, consider the detector. Change the time constant of the detector and rerun the analysis. If the time constant is
set too high, this can cause rounded peaks. The time constant should be as low as possible to obtain a lively signal with
chatter on the baseline (as opposed to high noise). Also, remember that some data systems may have smoothing
algorithms in the software and essentially act as “time constants” with respect to the chromatogram. If your software has
such smoothing routines, these should also be tested for their effect on possible rounding of the peaks. If the electronic
gain of the detector’s output amplifier is too low, this could also cause rounded peaks. Therefore, check the gain of the
detector. Of course, if you are using a recorder, the above comments about time constants and gain are revenant to the
recorder, and these variables should be evaluated for their effect on peak shapes.

The next step should be to evaluate whether the detector is operating outside of its linear range. For example, if you
are using a UV detector and the output signal is greater than 2 absorbance units, it is likely that the detector is operating
in its nonlinear range. Each detector has a linear range, and it is important to be in this range. A previous
Troubleshooting article dealt with determining this range (1). If this is the case, injecting a smaller amount of sample
should result in sharper peaks. Reducing the sample size by a factor of 10 and observing the peak shape is a quick way
of determining whether you are operating in the linear range of the detector.

Another possible cause of the rounded peak shape could be that the sample is overloading the column. Remember
that it is possible to operate in the nonlinear range of the detector and not overload the column. Conversely, it is
possible to overload the column and still be in the linear range of the detector. In order to test for column overload,
inject the same sample volume using a 10-fold decrease in concentration and then, if possible, inject another sample
using an additional 10-fold decrease in concentration. Observe the peak shapes. It is possible to have an overload due
to the injected volume. This situation can be evaluated by injecting less volume. Inject a 5-pL and a 1-pL volume and
oberve how the peak shapes compare with those obtained using your present sample size.

Another possible cause of the rounded peaks could be the use of an inappropriate solvent in the sample injection.
Occasionally, samples can be injected in solvents other than the mobile phase; however, this approach can result in
deleterious performance. To evaluate this variable, dissolve the sample in the mobile phase; then inject and observe the
peak shapes. Of course, your situation could be one or a combination of the items listed above.
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