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Introduction Experimental
Discrete sampling system ISIS-DS

The evaluation of food samples on human health is passing through the characterization of their
elemental composition. As the ranges of concentrations where the elements can be found are Figure 2 shows the basic operation of the ISIS-
DS system. The sample is rapidly drawn into

quite various, different techniques can be use for the sample characterization. In this work, we
the sample loop using the high speed ISIS
the 9 orders of magnitude provided by the detector. 9 to nebulizer
st the nebulizer (P2). Rotation of the 6-port valve
During the study, we also evaluated the use of a discrete sampling system to decrease the time
nebulizer. At the same time, the autosampler
Experimental
The s of o 195,08 allows o
il * Reduce total exposure of ICP-MS cones and
+ Minimize carryover due to elimination of

sample loop (inject)

- 250 mg of samples were digested in presence of HNO, using a microwave device.
Digested samples were completed till 50 mL with water: Final sample contains up to 5 g/L of
matrix

sample loop (load)
investigated the possibility to measure all the elements with only one configuration on the 7700x _' e-port valve" """
ICP-MS. The measurements of trace and major elements are possible in the same run thanks to S pump (P1) while blank carrier with online
) ' g . . internal standards are constantly pumped to
Other issue with an ICP-MS is the interferences generated by the plasma and the sample matrix. 151D
In this study, we investigated the use of only one gas, helium, to eliminate those interferences. i Ve then diverts the carrier through the loop
- - " v . . carrier waste pushing the sample ahead of it to the
required for one analysis. The system “ISIS-DS” is proposed for such purpose and it authorizes the
reduction of the analysis dead times (sample uptake, rinse...). sample ISTD probe goes to rinse position and begins rinsing
before the next sample.
Certified reference materials (CRM) were analyzed during the experiment. » Virtually eliminate sample uptake and
rinseout time resulting in very fast analyses
to nebulizer
i lenses to sample matrix resulting in improved
"tee” short term and long term stability
carrier m waste

- Standards for calibration are simply prepared into acids: No matrix matching for standards

peristaltic pump tubing from sample path
*  Reduce sample introduction system
maintenance and cleaning

The Agilent 7700x system was used under a standard configuration for the analysis of samples.
The oxide ratio was set at 0.8% (Ce0/Ce) to allow a perfect decomposition of the sample and
avoid matrix effects.

sample ISTD

Interferences removal with Helium mode
For interference suppression, only helium was used in the cell. The principle of its action is
summarized in the figure 1.

Calibration of the system

The figure 3 shows calibration curves
obtained for some elements. The
majors elements (Ca, K, Mg, Na) were
calibrated up to 5 mg/L when trace
element were measured up to 50 pg/L.
This figure underlines the sensitivity of
the system, with detection limits at the
ng/L level (ppt).

. i Suppression of the interferences
Cd: DL= 0.7 The first analysis of sample

measurements  was  focus  on
interference suppression. Therefore, a
comparison of results between isotopes
for a same element has been realized
for each kind of sample, details are
shown in Table 1.

Helium mode provides several critical
advantages compared to reactive cell
Principle of Helium Collision Mode and Kinetic Energy gases:

Discrimination (KED)

* He mode effectively removes all
polyatomic interferences, not just
reactive polyatomics

« Since He is inert, no new interferences
are produced, regardless of the matrix

- Unlike a reactive cell gas, He does not
react with any analytes, so consistent
and predictable sensitivity is maintained.
In the analysis of one sample, the system
changes automatically of configuration
(from Nogas to Helium). Therefore, it is
possible to measure all the elements in
only one analysis without repeating the
measurement of the sample for each

Ti: DL=5 ppt

Hg: DL= 2 ppt

mode. The time of transition between the R - P
modes is also very short (5s) for a gain in
term of productivity.

Pb: DL= 1 ppt
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Results and Discussion

As can be seen from table 1, an
excellent agreement between isotopes
has been found. The achievement of
such results confirms the excellent
suppression of interferences by the
helium mode. In addition, those results
have been obtained with different
sample  matrix,  underlining  the
universality of the He mode.

Method validation

The results for the CRMs has been
compared with the certified values, the
Table 2 summarizes the comparison.

For all element  types  the
measurements are perfectly aligned
with certification: majors (Ca, K, Mg or
Na), interfered (As, Se, Fe...) or non
interfered elements (Hg, Pb...) are
measured at the expected values.
Therefore those performances
underline the possibility to measure
all of the elements in a single run
with the 7700x. Moreover, those
results have been obtained for all the
different matrices analyzed.

Activation of the Discrete Sampling
system

The method developed allows the
analysis of each sample in 5 minutes.
With the use of the discrete sampling
device (ISIS-DS), the analysis of one
sample has been lowered to 1 minute.
0Of course, all the benefits of the 7700x
system are kept: capacity to measure
trace, majors or interfered elements or
to suppress all the interferences with
Helium mode.

This study has shown the possibilities and the performances for the 7700x system :

-the excellent sensitivity with DL at the ng/L level,

-the “simultaneous” analysis of major, interfered and trace elements (including mercury),

-the efficiency for removing interferences with only helium gas,

-the possibility to increase the productivity of the system with the use of the ISIS-DS device,
fully developed and supported by Agilent Technologies.



