EMISSION MEASUREMENT CENTER
APPROVED ALTERNATIVE METHOD (ALT-006)

INDUCTIVELY COUPLED PLASMA - ATOMIC EMISSION SPECTROMETRY
ANALYSIS OF LEAD, MERCURY, BERYLLIUM, AND ARSENIC AS AN
ANALYTICAL ALTERNATIVE FOR METHODS 12, 101A, 104 AND 108A.

INTRODUCTION

Em ssion testers have expressed interest in the use of inductively coupled
pl asma - atom c em ssion spectronetry (ICP- AES) as an alternative to
atom c absorption (AA) analysis as specified in EPA Methods 12, 101A, 104
and 108A for the analysis of lead, nercury, beryllium and arsenic,
respectively. The purpose of this guideline is to identify criteria for
allow ng I CP-AES analysis in lieu of AA analysis for these test nethods.

SUMMARY

Atom c absorption spectronetry was selected for these nethods primarily
because of its |ow detection limt. The analytical costs for AA are al so
| oner than | CP-AES for analysis of these netals individually. However,

| CP- AES nmay be applicable for netals analysis in several situations. For
exanple, in sonme cases |low detection limts may not be necessary or may be
resol ved through increased sanple collection. In other situations, an AA
may not be as readily available as an | CP- AES and ot her technical concerns,
such as mnimum detectability can be addressed. Further, the | CP-AES may
be used to analyze several netals in one sanple providing an econonic
advant age over atom c absorption.

CRITERIA

The 1 CP- AES may be used for analysis of |Iead (Method 12), nercury
(Met hod 101A), beryllium (Method 104), an arsenic (Method 108A) in lieu
of AA provided the follow ng conditions are net:

1. Sanple collection, sanple preparation and analytical preparation
procedures are as defined in the EPA test nethod except as necessary
for the | CP- AES application.

2. Quality Assurance/Quality Control (Q¥ QC) procedures, including audit
materi al anal ysis, are conducted as prescribed in the EPA test nethod.
The QA acceptance conditions nust be net.

3. The Iimt of quantitation! for the |ICP-AES nust be denobnstrated and
t he sanples concentrations reported should be no |l ess than two tines
the limt of quantitation. The Iimt of quantitation is defined as
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10 times the standard deviation of the blank val ue. The standard
deviation of the blank value is determned fromthe analysis of seven
bl anks.

Note that reports indicate that for nercury and those el enents that form
hydrides, a continuous-flow generator coupled to an |CP-AES offers
detection limts conparable to cold vapor AA. 2
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