Overcoming interferences in challenging sample matrices using ICP-OES
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ABSTRACT Inter Element Correction (IEC)
Purposes rous o porarmance of e Thrno Slontfo™CAP™ PO Saries CP-OES for me
analysis of following the US

Method 6010D (SW-846).
Methods: EPA Method 6010D (SW-846) with Inter Element Correction.

ly, and quickly
usinga Thermo Scientific™ CAP™ PRO XP ICP-OES Duo system, meet all requirements of the
EPA6010D (SW-846) protocol.

INTRODUCTION

In thods o test the
contaminants in environmental samples. On October 21, 1976, the United States Congress enacted
the Resource (RCRA solidand
hazardows waste. Guldelina methods for the  anlysis ofthess types of samples are collated under

ste,
SW-846.One of the specified memms is EPA Memcd 6010D (SW-846) “Inductively Coupled Plasma
- Atomic

P.OES) target elements in
Ithough EPA Method
25100 (S0 548 oy i e US o e ana\ys\soi environmental samples, variants of
this method are 1 other regior Thersfors theabityto
this any

ICP-OES instrument.

MATERIALS AND METHODS

‘Sample Preparation

Watarand solsanples: Twenty water samyles and 120l samples, provded by Pace Anayicd
Senvices, LLG (US), hot
Methods 3010A and 30508, respectively.

Joaquin

Standard RM® 2781 - D an
3051Auslng the ETHOS™ EZ SK10

Soi, NIST, EPA
(Milestone, ltaly) microwave system

Galibration standards: Prepared in 2% HNO,, with analyte concentrations covering the range
expected in the samples.

the ASXpress®

1
PLUS rapid sample introduction system

Individual element Spectral-Interference Check (SIC) solutions: These solutions are used to evaluate
if necessar

SIC solutions for each of the major and trace elements were prepared using 1,000 mg-L" and 10,000
mg-L" single element standards (SPEX CertiPrep™, Metuchen, NJ, US) to meet the requirements of
different concentration ranges.

Mixed element SIC solution: This solutonis used as an ongoing dailycheck o reedom from spectral
The mixed element SI 500 mg-L'; calcium, 500 mg:

ifon, 200 mg-L"; and magnesium, 500 mg-L-* and is made up in an acid solution equivalent to the

calibration standards.

Inital Calibration dard:
from VHG (PN 1600590).

Test Method(s)

ALstBookvas set up using the Thermo Slantic™Qtegra™ \melllgem SdentficData Sluon™
e analysi he Qe imple.

holoast 9 s\gnal\s

T
ranked by the software for the analyst to select

Data Analysis

P-OES) is a robust and efficient
wide variety of sample types. However, the
presence of interferences on some of the elements of interest from wavelengths emitted from other
elements in the sample is a well-known challenge. w-mme ‘Thermo Scientific™ iCAP™ PRO Series
3 usingthe
) Oxegra‘ DS Soft

‘The key requirements for IEC are the abil o correcuhe interfered element signals. based oneither

the
concenraonofthe slementobe measured. Ccnectlng basedan concentraton 28 stlpulatsd in

thod 200.7 and US D (SW-846),is more
demanding.

he the IEC the
example shown in Figure 1

Examine the res dontty apparent
other analytes

« The Gtegra ISD: for oach ana

« Apply the IEC factorsto the LabBook fr the next anaysis

3
factorsfor the

Figure 1. Exampl the
US EPA Method 200.7

In additionto a comprehensive,yet simple to folow [EC workflow within a LabBook, the Qtegra 1SDS
Software allows the user to sef

functionality to enable data affected by interelementinterference in an analysls to be easily identified
in the results table (Figure 2).

Figure2. Main i by i

The Qtegra ISD!

for
used for this work solutions for each of the major interferents were
analyzedas SIC for h analyte. Or , the Inter-
used

concentration.

p red = pre-defined higher limit). Only Al data is
shown in this example, for clarity.
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IEC the pp rst setof
o the IEC tab, and then tum for
dedflags (Figure 3) and finally Table . IDL ICAP PRO XP
Jying th conditions. i
check solutions (Figure 4). At the same time, t pplied A veioneh i
all the other samples in the analysis, as. |Ilusﬂated in Figure 5. 9
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. - g . T CONCLUSIONS
The ICAP PRO XP ICP-OES Duo systemis well suited for the analysis of environmental samplers
Element accordingto the EPA Method 6010D (SW-846) protocol and exceeds the requirements needed.
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rget
curves for all analytes were established in the same run

gas
“This advanced

control and effective

the opticand G

ay th
inthe “This ensures that the long-
exceptional and that CCV samples are
the long-term stabiltyof the system, more than 500 environmentalsamples were analyzed
continuously over a 15-hour period. cc! i
five samples. Figure 6 shows the recoveries. o~ the ccv solution plotted against time (h). Al results of
the CCV were within the acceptance criteria of £10%.

stability of

The recovery of the o, mxemal slandard is shown in Figure 7. The recovery. o~ me internal
No

detctable carryover of other effects from g
were observed.
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