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This standard is issued under the fixed designation D 6348; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

INTRODUCTION

This extractive FTIR based field test method is used to quantify gas phase concentrations of multiple
target analytes from stationary source effluent. Because an FTIR analyzer is potentially capable of
analyzing hundreds of compounds, this test method is not analyte or source specific. The analytes,
detection levels, and data quality objectives are expected to change for any particular testing situation.
Itis the responsibility of the tester to define the target analytes, the associated detection limits for those
analytes in the particular source effluent, and the required data quality objectives for each specific test
program. Provisions are included in this test method that require the tester to determine critical
sampling system and instrument operational parameters, and for the conduct of QA/QC procedures.
Testers following this test method will generate data that will allow an independent observer to verify
the valid collection, identification, and quantification of the subject target analytes.

1. Scope 1.4.1 The gas absorption cell path length may be either

1.1 This field test method employs an extractive samplingncreased or decreased, -
system to direct stationary source effluent to an FTIR spec- 1-4.2 The sample conditioning system may be modified to
trometer for the identification and quantification of gaseoug®duce the water vapor, G(and other interfering compounds
compounds. This test method is potentially applicable for thd® levels that allow for quantification of the target com-
determination of compounds that)(have sufficient vapor Pound(s), and _ o
pressure to be transported to the FTIR spectrometer 2nd (. 1-4.3 The analytical method may be modified such that
absorb a sufficient amount of infrared radiation to be detectednterfering absorbance bands are minimized or stronger/weaker

1.2 This field test method provides near real time analysis ofiPSorbance bands are employed for the target analytes.
extracted gas samples from stationary sources. Gas streamsl-5 The practical minimum detectable concentration is in-
with high moisture content may require conditioning to mini- Strument, compound, and interference specific (see Annex A2
mize the excessive spectral absorption features imposed By Procedures to estimate the achievable minimum detectable
water vapor. concentrations (MDCs)). Detection limits in the parts per

1.3 This field test method requires the preparation of illionrange are possible; however, the actual sensitivity of the
source specific field test plan. The test plan must include thETIR measurement system for the individual target analytes
following: (1) the identification of the specific target analytes depends upon the following: .

(2) the known analytical interferents specific to the test facility 1.5-1 The specific infrared absorptivity (signal) and wave-
source effluentd) the test data quality necessary to meet thd€ngth analysis region for each target analyte,

specific test requirements an) the results obtained from the ~ 1.5.2 The amount of instrument noise (see Annex A6), and
laboratory testing (see Annex A1 for test plan requirements). 1.5.3 The concentration of interfering compounds in the

1.4 The FTIR instrument range should be sufficient toSample gas (in particular, percent moisture and,@nd the
measure from high ppm(v) to ppb(v) and may be extended t@mount of spect_ral overlap imparted by thgse (_:ompounds in the
higher or lower concentrations using any or all of the following Wavelength region(s) used for the quantification of the target

procedures: analytes. N
1.6 Practices E 168 and E 1252 are suggested for additional
- reading.
* This test method is under the jurisdiction of Committee D22 on Sampling and 1.7 This standard does not purport to address all of the
Analysis of Atmospheres and is the direct responsibility of Subcommittee D22'°3Safety concerns associated with its use. It is the responsibility

on Ambient Atmospheres and Source Emissions. . . .
Current edition approved Dec. 10, 1998. Published February 1999. of the user of this standard to establish appropriate safety and
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health practices and to determine the applicability of regula-side lobes of the measured peaks. This procedure alters the
tory limitations prior to useAdditional safety precautions are instrument’'s response function. There are various types of

described in Section 9. transformation; the most common forms are boxcar, triangular,
Happ-Genzel, and Beer-Norton functions.

2. Referenced Documents 3.2.7 background spectrumm—the spectrum taken in the
2.1 ASTM Standards: absence of absorbing species or sample gas, typically con-
D 1356 Terminology Relating to Sampling and Analysis of ducted using dry nitrogen or zero air in the gas cell.

Atmosphere$ 3.2.8 bandwidth adi—the width of a spectral feature as
D 3195 Practice for Rotameter Calibratfon recorded by a spectroscopic instrument. This width is listed as
E 168 Practice for General Techniques of Infrared Quantithe full width at the half maximum of the feature or as the half

tative Analysis width at the half maximum of the spectral feature. This is also
E 1252 Practice for General Techniques for Obtaining Inteferred to as the line widtfi).®

frared Spectra for Qualitative Analy8is 3.2.9 beam splitter n—a device located in the interferom-
2.2 EPA Methods (40 CFR Part 60 Appendix*A) eter that splits the incoming infrared radiation into two separate
Method 1 - Sample and Velocity Traverses for Stationarybeams that travel two separate paths before recombination.

Sources 3.2.10 Beer’s law n—the principal by which FTIR spectra
Method 2 Series - Determination of Stack Gas Velocity andare quantified. Beer’'s law states that the intensity of a mono-

Volumetric Flow Rate (Type S Pitot Tube) chromatic plane wave incident on an absorbing medium of
Method 3 Series - Gas Analysis for Carbon Dioxide, Oxy-constant thickness diminishes exponentially with the number

gen, Excess Air, and Dry Molecular Weight of absorbers in the beam. Strictly speaking, Beer’s law holds
Method 4 Series - Determination of Moisture Content inonly if the following conditions are met:1j perfectly mono-
Stack Gases chromatic radiation2) no scattering3) a beam that is strictly

3. Terminol collimated @) negligible pressure-broadening effe¢s 3).
- lerminology For an excellent discussion of the derivation of Beer's law, see
3.1 See Terminology D 1356 for definition of terms related(4).
to sampling and analysis of atmospheres. _ 3.2.11 calibration transfer standardn—a certified calibra-
3.2 Definitions of Terms Specific to This Standaf@his  tion standard that is used to verify the instrument stability on a
section contains the terms and definitions used in this tesfaily basis when conducting sampling.
method and those that are relevant to extractive FTIR based 3.2.12 classical least squarest—a common method of
sampling and analysis of stationary source effluent. Whemnalyzing multicomponent infrared spectra by scaled absor-
possible, definitions of terms have been drawn from authorihance subtraction.
tative texts or manuscripts in the fields of air pollution 3.2.13 condenser system,(dryerfp—a moisture removal
monitoring, spectroscopy, optics, and analytical chemistry.  system that condenses water vapor from the source effluent to
3.2.1 absorbancgn—the negative logarithm of the trans- provide a dry sample to the FTIR gas cell.
mission,A = -log (I/l), wherel is the transmitted intensity of  3.2.14 cooler, n—a device into which a quantum detector is

the light andl, is the incident intensity. ~ placed for maintaining it at a low temperature in an IR system.
3.2.2 absorptivity adj—the amount of infrared radiation At a low temperature, the detector provides the high sensitivity
that is absorbed by each molecule. that is required for the IR system. The two primary types of

3.2.3 analyte spikingn—the process of quantitatively co- coolers are a liquid nitrogen Dewar and a closed-cycle Stirling
adding calibration standards with source effluent to determingycle refrigerator.
the effectiveness of the FTIR measurement system to quantify 3.2.15 electromagnetic spectrurm—the total set of all
the target analytes. possible frequencies of electromagnetic radiation. Different
3.2.4 analytical interference n—the physical effects of sources may emit over different frequency regions. All elec-
superimposing two or more light waves. Analytical interfer- tromagnetic waves travel at the same speed in free f@ce
ences occur when two or more compounds have overlapping 3.2.16 extractive FTIRn—a means of employing FTIR to
absorbance bands in their infrared spectra. quantify concentrations of gaseous components in stationary
3.2.5 analytical methodn—the method used to quantify the source effluent. It consists of directing gas samples to the FTIR
concentration of the target analytes and interferences in eagfell without collection on sample media.
FTIR Spectrum. The analytical method should account for the 3.2.17 fingerprint region n—the region of the absorption
analytical interferences by conducting the analysis in a portiogpectrum of a molecule that essentially allows its unequivocal
of the infrared spectrum that is the most unique for thafdentification. For example, the organic fingerprint region
particular compound. covers the wave number range from 650 to 13007¢6).
3.2.6 apodization v—a mathematical transformation car-  3.2.18 Fourier transform v—a mathematical transform that
ried out on data received from an interferometer to reduce thgllows an aperiodic function to be expressed as an integral sum
over a continuous range of frequenci{@$ The interferogram
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