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Eurofins  Analytico in the Netherlands is a major, high-
throughput laboratory with extensive expertise in the analysis
of soil, sludge, groundwater, wastewater, air, building materials
and residual analysis.

Previously a microwave digestion/ICP-MS analysis method has
been validated for the analysis of agua-regia soil digests
according to Dutch regulation AS3000 by Agilent 7500cx ICP-
MS with High Matrix Introduction (HMI) capability (Agilent
Technologies application note 5989-7929EN).

A similar combined approach was needed for the direct analysis
of more than 30 elements including Be, P, S, Ti, V, Cr, As, Se, Cd
and Hg in wastewater samples prepared according to the aqua
regia digestion approach of AS3000.

Previously this had not been possible due to the specific

detection limit requirements in actual waste water aqua regia

digests particularly for elements such as Hg.

An Agilent 7700x ICP-MS incorporating a newly designed ORS?

cell was applied to this very challenging application. The 7700x

offers the following capabilities:

1) HMI system handles high TDS levels — no need to further
dilute the samples after digestion — increased productivity.

2) Improved helium mode with ORS? cell —all analytes measured
with a single cell gas; no need for reactive gases (or gas
mixtures) such as H, or NH, to meet LOD requirements. No need
to avoid chloride in digest matrix, since ORS? cell in helium mode
effectively removes interferences on V and As.

3)  No need for ICP-OES, AFS or Hg analyzers.

2)

The full method validation protocol involved the
digestion and analysis of 18 different sample types on
10 different days throughout a 30 day trial period,
according to NEN7777.

Sample types included artificial waste-waters to
assess the method detection limits in a difficult matrix,
spiked artificial wastewaters at 10x and more than
100x the required reporting limits and different QC
materials for each run, blanks and unknown samples.
For the low and high-level spikes, the spikes were
carried out at least 48 hours before the digestions.
Digestions and ICP-MS measurement always took
place on the same day.

Sample preparation:

Digestions for wastewater samples were performed
with a CEM Mars microwave with a 40 position
carousel (picture 1).

Picture 1. CEM Mars Microwave used for the sample
digestions of waste water samples,
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Figure 1. Calibration curves in a 12% HCl / 4% HNO, matrix for Be, P, S, V, As, Se, Cd and Hg measured with
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