
87

John Dolan’s
HPLC Solutions

John Dolan is best known as one of the world’s foremost troubleshooting authorities. Separation Science and John Dolan have collaborated to  
offer this weekly digital learning platform providing valuable advice on everyday issues, problems and challenges faced by LC practitioners.  
Importantly, you will also have the opportunity to interact with John through our online questions submission system.

Tech Tip
Gradient Distortion

In the last installment of HPLC Solutions (#86) we looked at a simple 
technique to measure the dwell volume of an HPLC system. In a 
prior discussion (#85), it was seen that differences in dwell volume 
between two HPLC systems could result in offset retention times 
as well as possible changes in resolution for early-eluted peaks. 
Another potential problem can be diagnosed using the same dwell-
volume test, as is discussed below.
Click here to read more..

Workshops
Separation Science, in conjunction with John Dolan 
and Tom Jupille (LC Resources), offers a “Making 
HPLC Methods Work ” Master Class in Basel, 
Switzerland. 
Click here to learn more

Ask the Doctor
Through ‘John Dolan’s HPLC Solutions’ you will be 
able to ask questions directly. So if you have 
problems with carryover, ghost peaks or any other 
HPLC issues then click here to contact John.

www.sepscience.com www.lcresources.com



Gradient Distortion
In the last installment of HPLC Solutions (#86) we looked at a simple technique to measure the dwell volume of an HPLC system. In a prior 
discussion (#85), it was seen that differences in dwell volume between two HPLC systems could result in offset retention times as well as 
possible changes in resolution for early-eluted peaks. Another potential problem can be diagnosed using the same dwell-volume test, as is 
discussed below.

The Setup
In the current example, the experimental setup is the same as that of the 
standard dwell-volume test discussed last week, with the exception that the 
column was left in the system. Instead of water-based solvents, this test needs 
to be done with methanol-based solvents, because the column is installed. So 
use A = methanol and B = methanol + 0.1% acetone. In this case, the column 
was 100 x 2.1 mm, operated at 0.2 mL/min on a system with 1 mL of dwell 
volume (1). In the upper chromatogram of Figure 1, as can be seen by the red 
line, a 20-50% B gradient was programmed over 10 min, resulting in a gradient 
of 3% B/min. There was a short isocratic hold, then a step back to the initial 
conditions. In the lower chromatogram, the gradient was 20-40% B in 1.5 min 
for a 14% B/min gradient. A 3-min isocratic hold was followed by a step back 
to the initial conditions.

The Results
In Figure 1, the blue trace shows the gradient as it appears at the detector. In 
the ideal world, this would be expected to closely track the gradient program 
(red line). In the upper chromatogram, the blue line follows the red one quite 

well during the gradient portion. On the step back to the initial conditions, it 
takes a while for the actual gradient to catch up with the program. But this is 
not surprising – after all, isn’t this why we wait between runs for the column 
to re-equilibrate? However, note the contrast with the lower example. In this 
case the actual gradient cannot keep up with the program, and it takes the 
entire 3-min hold for the gradient to reach its maximum concentration. So, 
although a linear 14%/min gradient was programmed, this is not at all what 
was produced by the HPLC system. Imagine how different the chromatogram 
might look if it were developed on a system that closely tracked the program, 
similar to the top case, and were transferred to a system that gave a distorted 
gradient, as is the lower case!

Furthermore…
The scary part about this example is that it is common to program a step 
gradient as part of a gradient method. This might link two isocratic segments 
or might be a very steep gradient before or after a shallow segment. HPLC 
system controllers allow you to program any gradient conditions you want – 
even if they are not realistic. So the take-home message here is that if you plan 



to use steps or steep segments in your gradient programs, it is a good idea to 
use the methanol-acetone gradient technique to see what the gradient really 
looks like. If your system does not produce gradient segments that closely 
track those you have programmed into the system, you could be in for a very 
unpleasant surprise when you try to transfer the gradient to another HPLC 
system that may have different mixing characteristics.

Reference
(1) G. Hendriks, J.P. Franke, and D.R.A. Uges, J. Chromatogr. A,1089 (2005) 193.

John Dolan is best known as one of the world’s foremost HPLC troubleshooting 
authorities. He is also known for his ongoing research with Lloyd Snyder, 
 resulting in more than 100 technical publications and three books. 
Contact John at TechTips@sepscience.com
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The Agilent 1260 Infi nity Hybrid SFC/UHPLC System packs two 
orthogonal separation modes into one instrument, bringing you 
more information from a single automated sequence. 

Boost Performance SFC with LC-like sensitivity and 
 600 bar x 5 mL/min power range

Save Time Effi cient instrument utilization through 
 unique switching capability

Reduce Costs Lower solvent expenses, less waste, and  
 only one system to maintain

SFC     UHPLC

INFINITELY BETTER TECHNOLOGIES

Hybrid SFC/UHPLC is one of 
a wave of innovative Agilent 
technologies for ensuring your 
Agilent 1200 Infi nity Series 
LC stays at the forefront of 
separation potential.

Watch how it works
www.agilent.com/chem/infi nity-sfc

DOUBLE YOUR 
DISCOVERY  

© Agilent Technologies, Inc. 2012

Figure 1: Gradients run on a 100 x 2.1 mm column at 0.2 mL/min with a 1 mL dwell volume system. Adapted from (1).



Next issue’s 

Tech Tip
In the next HPLC Solutions John Dolan looks at a 
reader’s problem with low recovery of a vitamin from 
pet food.

Don’t miss the next instalment of John Dolan’s HPLC Solutions.

Recommend a Colleague
If you have a work colleague, collaborator or staff 
member who would benefit from this weekly 
publication then send us their details below.

    Recommend

Read the latest 

 

Ask the Doctor
John Dolan, Tom Jupille and their team 
at LC Resources are available to answer 
your specific method development and 
troubleshooting HPLC questions.  
Submitted Q & As will also form the 
basis of future HPLC Solutions.

NOTE! “Help! I need a method to separate ___”  
Unfortunately, this is a question that John can’t 
help you with. However, here are a few hints: (1) 
do a literature search using ‘Pub Med’ or one of 
the free search engines; (2) many good methods 
can be found in Journal of Chromatography A 
and B issues; (3) consult the applications literature 
of various manufacturers — an extensive data-
base of searchable methods can be found at  
www.sepscience.com/MethodDatabase; (4) visit 
Chrom Forum at www.chromforum.org

 Click here to submit your question

www.sepscience.com
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FEATURED WORKSHOP

Making HPLC Methods Work 
Monday, May 21, 2012
Basel, Switzerland

A one-day short course in the practical application of reversed-phase high-performance liquid 
chromatography (RP-HPLC) methods in routine analysis
 
This course is designed for laboratory workers who are responsible for running reversed-phase HPLC methods on 
a day-to-day basis.  No prior experience is needed, although those with some laboratory experience will certainly 
benefit more than those with no experience at all. New workers in the lab, scientists from other disciplines that 
have to use HPLC as a tool, laboratory managers, and quality assurance staff will all benefit from this course.  

What does it cover?
This one-day class focuses on existing reversed-phase HPLC methods and how to keep them running reliably. 
It includes a look at how the hardware operates, how reversed- and normal-phase separations work, and 
troubleshooting separation problems.

•	 How HPLC equipment works – the parts and what they do
•	 What is so important about the HPLC column and how it works
•	 Why is system suitability testing so important
•	 Reversed-phase HPLC – why it forms the foundation of most methods
•	 Which variables affect the appearance of the chromatogram
•	 Troubleshooting problems with the method – isolation and correction
•	 What is validation and why do we do it
•	 Quality issues that help improve the results

Click here to learn more>>


