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OpenLab controlled dual channel cation and anion analysis with
automated Inline Eluent Production

Application Note AN-D-001

OpenLab CDS is the newest generation of Agilent’s
c h r o m a t o g r a p h y  d a t a  s y s t e m s ,  c o m b i n i n g
chromatography and mass spectrometry in a single
software platform.
The release of the Metrohm IC Driver 1.0 for OpenLab
enables  the  ful l  integration  of  Metrohm  IC
instruments in OpenLab CDS. The integration provides
a  single  software  solution  for  IC-MS  hyphenation.
OpenLab-based laboratories profit by saving time and
costs  for  user  trainings,  validation,  and  software
without any loss of the robustness and flexibility for
which Metrohm is well-known.

This application focuses on the simultaneous analysis
of cations and suppressed anions with a dual channel
Metrohm  IC  operated  by  OpenLab  CDS.  The
implemented  automated  Inline  Eluent  Production
enables  continuous  operation  without  manual
intervention, improving retention time stability. A soft
drink was chosen as the example matrix in which to
measure  cations  and  anions,  since  these  are
important  parameters  for  food  safety  and  quality
analyses.  A  long-term  stability  test  confirms  the
expectations  about  repeatability,  robustness,  and
quality for Metrohm devices.
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EXPERIMENTAL
To  guarantee  food  safety  and  qual i ty ,  the
determination  of  major  cations  and  anions  is  of
special interest for the beverage industry. The task for
the present study was the analysis of major cations
and anions in a soft drink within one determination
by  an  ion  chromatography  system,  operated  with
Agilent OpenLab CDS.
Major cations and anions are analyzed with a dual
channel  IC  setup  (Figure  1)  based  on  a  4-point
calibration in the mg/L range. To assure appropriate
analyses, the sample is diluted in ultrapure water and
mixed with ethanol to guarantee sample stability.
The complete Metrohm IC configuration is controlled
by OpenLab CDS (Figure 1). The acquisition method
contains component-specific control parameters and
time settings for the configured instrument setup:

IC start parameters: e.g., recording time, flow
rate, column temperature, etc.

-

IC time program: e.g., injection and data analysis-

Sample processor start parameters: e.g.,
peristaltic pump speed

-

Sample processor time program: e.g., sample
preparation or transfer

-

S p e c i a l  « E v e n t  w a i t »  c o m m a n d s  a l l o w
synchronization  and  timing.  In  addition  to  the
common  chromatographic  control  parameters,
automatic  eluent  production  is  included  in  the
method.  With  a  941  Eluent  Production  Module,
eluents are automatically prepared from an eluent
concentrate  –  either  commercially  available  (e.g.,
Merck) or self-prepared – allowing maximum analysis
flexibility.  The  eluent  production  is  triggered  by
sensors. In OpenLab CDS, up to four sensors can be
controlled in parallel  with this module,  either with
empty- or full-mode monitoring, depending on the
purpose. Thus, the module can not only be used for
eluent production, but also for monitoring the water
supply, concentrate, or waste levels.

Figure 1. (L) Setup for cation and suppressed anion analysis with a Metrohm 940 dual channel IC (940 Professional IC Vario TWO) and Inline
Eluent Production with a 941 Eluent Production Module and (R) configuration in OpenLab.
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RESULTS

Multiple injections of the standards (cation standards
shown in Figure 2) and sample (Table 1) showed only
small variations in the peak areas. RSDs ranging from

0.1–1.1%  prove  the  proper  repeatability  and
robustness  are  achieved  from  the  dual  channel
system.

Figure 2. Repeat analyses (n = 100) of a mixed cation standard (lithium 10 mg/L, sodium and potassium 20 mg/L).

Data quantification is based on linear regression of
the peak areas (Figure 3). As major components of the
soft drink,  K+,  Ca2+,  PO4

3-  ,  Cl-,  Mg2+,  and NO3
-  are

found  following  a  decreasing  concentration  order
(Table  1).  These  concentrations  meet  the  FDA
r e c o m m e n d a t i o n s  f o r  b o t t l e d  s o f t  d r i n k s

(21CFR165.110). As expected, the concentrations for
other anions fall well below the critical levels cited by
the  FDA  of  1.4–2.4  mg/L  F-  (depending  on  air
temperature),  10 mg/L NO3

-  (as  N),  and 250 mg/L
SO4

2-.
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Figure 3. (L) Chromatograms for mixed standards for anions (red) and cations (blue) analyzed with a dual channel IC (940 Professional IC
Vario TWO) operated by OpenLab CDS and (R) example calibration curves for chloride and potassium based on the evaluation of the peak
areas. The chromatograms show anion and cation conductivity tracks determined with a Metrosep A Supp 17-150/4.0 and a Metrosep C4-
150/4.0 column, respectively. The calibration curves show response data for the peak areas versus the concentration amounts in ng.
Considering the injection volume (here, 20 μL), the concentrations can be converted into mg/L units.

Table 1. Repeatability of double injections for selected cations and anions in the soft drink sample. The concentrations are determined as
amounts in ng and are converted into mg/L units through dividing by the injection volume (20 μL) and multiplication with the dilution factor
(3).

Analyte Conc. amount (ng) Conc. (mg/L) RSD (%)

K+ 905 135.8 0.1

Ca2+ 172 25.8 0.1

PO4
3- 145 21.8 0.1

Cl- 99 14.9 0.8

Mg2+ 81 12.2 0.2

NO3
- 59 8.9 1.1
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CONCLUSION

The Metrohm Driver 1.0 for OpenLab CDS opens the
path  for  IC  analyses  performed  for  a  variety  of
applications  across  different  sectors  (e.g.,  food
industry, water and environmental monitoring). The

implementation  of  features  beyond  the  usual  IC
funct ional i t ies  such  as  automation,  sample
preparation, and suppression, massively improve the
ion analytics in OpenLab.

Internal reference: AW IC CH6-1397-082019
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CONFIGURATION

940 Professional IC Vario TWO/SeS/PP
Le  940  Professional  IC  Vario  TWO/SeS/PP  est
l 'appareil  CI  intell igent  à  deux  canaux  avec
suppression séquentielle  (un canal)  et  une pompe
péristaltique pour la  régénération du suppresseur.
L'appareil  peut  etre  utilisé  avec  n'importe  quelles
méthodes de séparation et de détection.
Domaines d'application typiques :

Appareil standard pour les déterminations
parallèles d'anions et de cations

-

Analyse de traces pour les anions et les cations-

Surveillance en ligne pour les anions et les
cations

-
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IC Conductivity Detector
Détecteur  de  conductivité  haute  performance
compact  et  intelligent  destiné  aux  appareils  CI
intelligents. Excellente constance de la température,
tout  le  traitement  du  signal  au  sein  du  bloc  de
détecteur protégé et DSP – Digital Signal Processing –
de la dernière génération garantissent une précision
de  mesure  optimale.  Grace  à  la  plage  de  travail
dynamique,  aucun  changement  de  plage  n'est
nécessaire (meme automatique).

Metrosep A Supp 17 - 150/4,0
La  colonne  de  séparation  Metrosep  A  Supp  17  -
1 5 0 / 4 , 0  e s t  l a  c o l o n n e  d e  c h o i x  p o u r  l a
détermination  d'anions,  offrant  de  bonnes
performances  de  séparation  et  des  temps  de
séparation courts à température ambiante. Le débit
maximal  de  1,4  mL/min  offre  par  ailleurs  une
possibilité  d'optimisation de la  détermination.  Les
colonnes  Metrosep  A  Supp  17  séduisent  par  leur
rapport performance/prix avantageux.

Metrosep C 4 - 250/4.0
La Metrosep C 4 - 250/4,0 est la colonne pour cations
avec la plus haute capacité de la série C 4.  Elle est
destinée aux applications exigeant des performances
de  séparation  très  élevées.  Cette  colonne  permet
d'analyser  de  manière  fiable  des  échantillons
présentant  des  différences  de  concentration
extremes.  Les  performances  de  la  colonne  se
dévoilent  par  exemple  lors  de  l'analyse  de  l'eau
d'alimentation de chaudières, où il s'agit de quantifier
correctement 7 μg/L de sodium en présence de 7
mg/L  de  monoéthanolamine  (MEA).  Avec  la  C  4  -
250/4,0,  à  la  fois  les  amines  et  les  métaux  de
transition ainsi  que les métaux alcalins et alcalino-
terreux  peuvent  etre  déterminés  en  une  seule
opération.
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858 Professional Sample Processor – Pump
Le 858 Professional Sample Processor – Pump traite
des échantillons de 500 μL à 500 mL. Le transfert des
échantillons  s'opère  soit  au  moyen  de  la  pompe
péristaltique bidirectionnelle à deux voies intégrée
soit par un 800 Dosino.

Metrohm IC Driver 1.0 pour OpenLab CDS
Pilotes de logiciel  pour intégrer les appareils  CI  de
Metrohm dans « OpenLab CDS » (versions 2.3, 2.4,
2.5, 2.6, et 2.7) d'Agilent. Une licence par ordinateur
autorise  le  fonctionnement  de  systèmes  CI  sous  «
OpenLab CDS ».
Plus  d'informations  sur  le  couplage  de  CI  et  de
spectromètres de masse

Rotor MSM A
Rotor  pour  suppresseur  pour  tous  les  appareils  CI
avec MSM (Module Suppresseur Metrohm)
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