
Metrohm Inline Sample Preparation (MISP) 
in Ion Chromatography 

Sample preparation in IC includes all steps which a sample has to undergo before injection into the ion chromato-

graph. This can be as easy as a dilution step or as complex as a clean-up using several types of solid phase extraction

cartridges. Anyway whatever has to be done prior to an injection is usually expensive in time and materials. And it

increases analysis time.

MISP means a series of automated inline sample preparation methods especially developed for laboratory and

online applications. These methods allow to rationalize the time-consuming and cost-intensive manual sample

preparation steps dramatically. A higher throughput as well as lower analysis costs are achieved.
Below you will find different applications of MISP. Depending on the type of sample and/or matrix you can choose

out of these predefined setups. Other procedures or combination of procedures are feasible. 

Metrohm Inline Ultrafiltration Manual filtration using expensive cartridges or filter caps is no longer

required.
Metrohm Inline Dialysis Allows the direct injection of difficult samples such as latex

emulsions, fruit juices, cutting oil emulsions etc. Metrohm Inline

Dialysis is more and more becoming a standard procedure for many

water laboratories.

Metrohm Intelligent Inline Dilution You need to dilute your sample?

You do not know the required dilution factor?

No Problem for Profession IC!

Metrohm Inline Preconcentratin Determination of traces of ions – or – One of the Sample Preparation

Methods below: Preconcentration is the key.

Metrohm Inline Matrix Elimination Ions in water-miscible solvents?

Ions in non-ionic chemicals?

Poor reproducibility?

This is the answer!

Metrohm Inline Neutralization Is your sample too acidic or too alkaline for direct injection? Help is

at hand! 

Metrohm Inline Cation Removal Removes any interfering cations from your samples. 

Metrohm Inline Transition Metal Removal Removes all divalent or trivalent cations without acidifying the

sample solution. This procedure prevents poisoning of columns and

membrane suppressors that are sensitive to transition metal ions. 

Metrohm Inline Calibration

Metrohm Inline Spiking 









Metrohm Inline Preconcentration
The sample loop on the injector is replaced by a Preconcentration Column. A defined volume of sample is pumped

through it. The anions or cations of the sample are retained on the preconcentration column and subsequently

injected.

Setup:

Professional IC Systems with Inline Dilution

«ProfIC 5 - Anion» – Professional IC system with sample inline preconcentration

«ProfIC 5 - Cation» – Professional IC system with sample inline preconcentration
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Metrohm Inline Matrix Elimination
Anions in different organic solvents, or in H2O2? Such samples make chromatography very difficult and sometimes

even impossible. The matrix can harm the columns or if chromatography is possible, might lead into bad reproduci-

bility and wrong results. Therefore it is important to remove the matrix prior to the analysis.

The Metrohm Inline Matrix Elimination setup allows the analyst to remove the matrix. 

• First, the sample is injected onto a preconcentration column. 
• In a second step the matrix is washed away from the preconcentrator while the ions of interest remain. 

• In a third step the ions – now matrix free – are injected to the analytical column. 

Even though dialysis is a powerful sample preparation tool it does not stop the relatively small organic solvent or

peroxide molecules from passing the membrane. Dialysis separates only by the size of the matrix. That is why the

matrix elimination technique has to be used.

Setup:

Metrohm Professional IC Systems with Matrix Elimination

«ProfIC 8 - Anion» – Professional IC system with inline sample preconcentration and matrix elimination 

«ProfIC 8 - Cation» – Professional IC system with inline sample preconcentration and matrix elimination 

«ProfIC 9 - Anion» – Professional IC system for trace analysis with inline calibration, sample preconcentration 

and matrix elimination 

«ProfIC 9 - Cation» – Professional IC system for trace analysis with inline calibration,

sample preconcentration and matrix elimination 

«ProfIC 10 - Anion» – Professional IC system with inline sample preconcentration, matrix elimination 

and matrix neutralization 

«ProfIC 11 - Anion» – Professional IC system for trace analysis with inline calibration, sample preconcentration,

matrix elimination and matrix neutralization 
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Metrohm Inline Neutralization
Anions in concentrated and highly viscous bases? Inline sample neutralization is the key to eliminate this difficult

sample matrix.

Metrohm offers the tried and proven «MSM» technology for this application; but now with a by a factor of four

increased capacity: The 833 IC Liquid Handling Sample Preparation Unit or the Prep 3 module of the Professional IC

are the tools used for this type of anion analysis. The cartridge built into the Sample Preparation Module is packed
with a special cation exchanger.

For Metrohm, «inline» means that the system with its integrated sample preparation steps is completely automated.

The matrix is eliminated «inline»; regeneration and rinsing are carried out in parallel «offline». This means that the

capacity of the Sample Preparation Unit is unlimited, as after each measurement the module is completely regener-

ated and rinsed. 

The automated procedure is as follows: 

• A loop volume of sample is injected into a stream of transfer solution (ultrapure water)

• When the sample passes the Sample Preparation Unit all cations are replaced by H+. In this step all the hydroxide

ions are converted to H2O.

• The sample anions in pure water are subsequently collected on the preconcentration column and finally analyzed. 

Sample viscosity is no problem as a peristaltic pump is used. This is an important feature because viscous samples

of e.g. 30 % sodium hydroxide cause problems in sample changers using the active displacement principle.

Inline neutralization of very acidic samples

The same setup as above is used. But instead of water, a salt solution (e.g. LiCl) is used for rinsing. This converts

the cation exchanger into the Li form. After pre-rinsing of the neutralization chamber, the acidic sample solution

will be neutralized to the corresponding lithium salt solution.

Setup:

Metrohm Professional IC Systems with Inline Neutralization

«ProfIC 10 - Anion» – Professional IC system with inline sample preconcentration, matrix elimination 

and matrix neutralization 

«ProfIC 11 - Anion» – Professional IC system for trace analysis with inline calibration, sample preconcentration,

matrix elimination and matrix neutralization

Back



Metrohm Inline Cation Removal
This setup uses the same instrumentation and chemistry as Metrohm Inline Neutralization. But is applied to any

sample containing excess or disturbing cations. 
Setup 

Metrohm Professional IC Systems

«ProfIC 10 - Anion» – Professional IC system with inline sample preconcentration, matrix elimination 

and matrix neutralization 

«ProfIC 11 - Anion» – Professional IC system for trace analysis with inline calibration, sample preconcentration,

matrix elimination and matrix neutralization  
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Metrohm Inline Transition Metal Removal
Especially in samples coming from plating solutions, a total removal of cations would lead to very acidic samples.

To avoid disturbances in the chromatogram the heavy metals should be replaced, e.g. by lithium. Again the same

setup known from the Metrohm Inline Neutralization is used. However, the lithium form of the cation exchanger is
used instead of the H+ form. For the regeneration of the sample preparation unit a stronger, complex-forming acid

solution is used.

Setup 

Metrohm Professional IC Systems

«ProfIC 10 - Anion» – Professional IC system with inline sample preconcentration, matrix elimination 

and matrix neutralization 

«ProfIC 11 - Anion» – Professional IC system for trace analysis with inline calibration, sample preconcentration,

matrix elimination and matrix neutralization 
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Metrohm Inline Calibration
Calibrating an IC system is an integral and important procedure in Ion Chromatography. Only with a perfect

calibration, perfect results can be obtained. Calibration procedures using direct injections of standards with different

concentrations are well known and easy to perform. However, as soon as very low concentrations have to be
determined, the situation becomes much more difficult. At low ppb levels the preparation of standard solutions is

already creating some difficulties. Especially the ubiquitous ions like chloride and ammonia can easily become a

reason for contamination. To prepare and to store correct ppt-level standard solutions is just about impossible. 

The Metrohm Inline Calibration provides a powerful tool that can be used for the preparation of such low concen-

trated standard solutions. This procedure eliminates the contamination problem.

The problem is solved by Metrohm's Inline Calibration Scheme 

for the Professional IC systems  for the 811 Online IC  

This scheme allows to calibrate any standard concentration in the ppt-range by using ppb-level standard solutions. 

The setup uses a calibration valve that is, e.g., equipped with a 10 μL loop. When 10 μL of a 100 ppb solution is

injected onto the preconcentration column, this corresponds to the preconcentration of 10 mL of a 100 ppt

solution (see chromatogram). Throwing the valves one, two or x times creates different calibration levels. This is an

easy way to perform a multipoint calibration with a high accuracy at a very low concentration level. The calibration

curves obtained are extremely reproducible.

Instruments:

«ProfIC 9 - Anion» – Professional IC system for trace analysis with inline calibration, sample preconcentration 

and matrix elimination 

«ProfIC 9 - Cation» – Professional IC system for trace analysis with inline calibration, sample preconcentration 

and matrix elimination 

«ProfIC 11 - Anion» – Professional IC system for trace analysis with inline calibration, sample preconcentration,

matrix elimination and matrix neutralization 
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Metrohm Inline Spiking
Using the Inline Calibration setup and injecting standard solution into the sample stream while the preconcent-

ration is on progress, leads to sample spikes. This allows to carry out a sample evaluation by standard addition. The

more important point is the possibility of checking the quality of the preconcentration step. Any overloading effect
can be detected immediately.

for the Professional IC systems  for the 811 Online IC 

Online IC and Professional IC Systems

811 Online IC 

«ProfIC 9 - Anion» – Professional IC system for trace analysis with inline calibration,  sample preconcentration 

and matrix elimination 

«ProfIC 9 - Cation» – Professional IC system for trace analysis with inline calibration, sample preconcentration 

and matrix elimination 

«ProfIC 11 - Anion» – Professional IC system for trace analysis with inline calibration, 

sample preconcentration, matrix elimination and matrix neutralization 
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