
Challenge
Resolution of low-molecular-weight organic anions and high column capacity 
for large volume injection. Both of these are critical for trace level analyte 
quantification in ice core samples. Additionally, collaborations with multiple 
partners require them to consider multiple analytes in various matrices.

Solution
A reagent-free ion chromatography system that: 

• Offers the flexibility of using multiple column formats and chemistries 

• Saves time and increases reproducibility with automated eluent generation

• Facilitates method development with an intuitive software platform
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Accelerated Method Development  
Using a Modular, Reagent-free  
Ion Chromatography System

The Australian Centre for Research on Separation Science 
(ACROSS) is one of the world’s leading centers for education 
and training in the field of separation science and the wider 
discipline of analytical chemistry. ACROSS, currently under 
the direction of Professor Brett Paull, was established in 2001 
as a consortium of prominent Australian researchers from 
the University of Tasmania and Royal Melbourne Institute for 
Technology (RMIT) University. Since that time, it has grown 
to include researchers from the University of Western Sydney 
(2008) and Monash University (2011).

Roughly 50 full-time researchers work on a large variety 
of highly complex samples with both organic and inorganic 
targets. Samples include blood, serum, environmental waters, 
industrial samples, wastewaters, food, beverages, and 
forensic specimens. One of the key challenges for laboratories 
like ACROSS, which interact with multiple internal and 
industrial partners to develop new methods, is that they must 
accommodate multiple analytes in numerous matrices. Having 
versatile, selective, and robust analytical systems is critical.

ACROSS aims to work closely with leaders in analytical 
chemistry technology when it comes to both technical and 
method development research. As a result, they have had a 
longstanding relationship with Thermo Fisher Scientific. 

Improved Reproducibility with Reagent-free  
Ion Chromatography
When Dr. Estrella Sanz Rodriguez, a researcher at ACROSS 
and University Associate at the University of Tasmania, works 
with a collaborator on a project, the quality of the results, 
ease of method development, and flexibility of the system are 
key. She currently works with a Thermo Scientific™ Dionex™ 
ICS-5000+ HPIC™ system, a high pressure ion chromatography 
system, for the analysis of inorganic and organic anions. In 
her experience, once the system has been optimized for a 
particular type of analysis, it can reliably be left to run long 
sequences and sample sets unattended.
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The Dionex ICS-5000+ HPIC system is also a “reagent-free” 
ion chromatography (RFIC) system, which automatically 
generates the required eluents with the addition of just 
deionized water. Dr. Sanz Rodriguez says this capability is  
a huge benefit for method development because it saves  
time and reduces potential errors associated with manual 
eluent preparation.

Innovative Column Chemistry
The work of Dr. Sanz Rodriguez has recently focused on the 
analysis of ice core samples. One of her biggest analytical 
challenges is selectivity. She is always interested in new 
column chemistries for enhanced and targeted selectivity. 
When it comes to working with ice core samples, ion-exchange 
columns that are selective for and resolve low-molecular-
weight organic anions, such as formate, acetate, and 
methanesulfonate, are critical.

“Automated eluent generation improves 
reproducibility because errors associated with 
manual eluent preparation are eliminated. Time 
savings is also clear because we don’t have  
to spend time weighing chemicals, dissolving 
them, etc. We just have to fill up the eluent 
reservoir container with freshly generated  
18 MΩ-cm deionized water.”

“We are very dependent upon getting the  
right column chemistry to solve our applied 
problems. Thermo Fisher Scientific has always 
led the field of ion chromatography with their 
innovation, including column chemistry, for the 
past 40 years.”

These analyses also require a high capacity column because 
large volume injections are necessary for the on-column 
analyte focusing used to quantify the trace-level concentrations 
of fluoride and methanesulfonate found in ice core samples. 
Dr. Sanz Rodriguez finds that the Thermo Scientific™ Dionex™ 
IonPac™ AS15 capillary column set meets her needs for both 
selectivity and high capacity.

Expanded Analysis Options with Capillary IC
The capillary format allows Dr. Sanz Rodriguez to use a lower 
sample volume for each on-column focusing run than would 
be possible with 2 or 4 mm internal diameter columns. This 
means that multiple replicates can be run, even with the 
limited volumes available from the ice core samples. 

Additionally, capillary flow rates (~10 µL/min) use less eluent 
and water, so reservoir bottles do not need to be replenished 
daily and the system can be left on and ready to run, 
minimizing the time required for system equilibration.

Inorganic anion and organic acid separation using the Dionex IonPac AS15 capillary column set.
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“I especially like how simply you can choose 
your personal instrumental configuration and 
change it when it is necessary. Your system is 
then customized for your particular application. 
I also like that you can move smoothly through 
each module, with each one appearing as a 
single panel. The on-board diagnostics and 
alerts system are very useful to maintain the 
system under control by the operator.”

For additional details of Dr. Sanz Rodriguez’s work refer  
to the following publication:

Rodriguez, E.S.; Poynter, S.; Curran, M.; Haddad, P.R.;  
Shellie, R.A.; Nesterenko, P.N.; Paull, B. Capillary Ion 
Chromatography with On-column Focusing for Ultra-trace 
Analysis of Methanesulfonate and Inorganic Anions in Limited 
Volume Antarctic Ice Core Samples, J. Chromatogr. A.  
2015, 1409, 182–188.

Dr. Sanz Rodriguez’s work is supported by a grant from  
the Ian Potter Foundation (# 20160229). 

Intuitive Chromatography Data System Software
In her previous experiences, learning new software was  
a challenge. However, Dr. Sanz Rodriguez found that the  
Thermo Scientific™ Dionex™ Chromeleon™ Chromatography 
Data System (CDS) software had a very intuitive interface and 
it did not take long for her to become comfortable with it. 
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