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Standard Test Method for
Determination of 2,4-Toluene Diisocyanate (2,4-TDI) and 2,6-
Toluene Diisocyanate (2,6-TDI) in Air (with 9-(N-
Methylaminomethyl) Anthracene Method) (MAMA) in the
Workplace 1

This standard is issued under the fixed designation D 5932; 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 epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the determination of gaseous
2,4-toluene diisocyanate (2,4-TDI) and 2,6-toluene diisocyan-
ate (2,6-TDI) in air samples collected from workplace and
ambient atmospheres.

1.2 Differential air sampling is performed with a segregat-
ing device.2,3 The gaseous fraction is collected on a glass fiber
filter (GFF) impregnated with 9-(N-methylaminomethyl) an-
thracene (MAMA).

1.3 The analysis of the gaseous fraction is performed with a
high performance liquid chromatograph (HPLC) equipped
with ultraviolet (UV) and fluorescence detectors.

1.4 The analysis of the aerosol fraction is performed sepa-
rately as described in Ref(1).4

1.5 The range of application of this test method, utilizing
UV and a fluorescence detector, is validated for 0.02 to 4.2 µg
of monomer 2,4- and 2,6-TDI/2.0 mL of desorption solution,
which corresponds to concentrations of 0.001 to 0.28 mg/m3 of
TDI based on a 15-L air sample. This corresponds to 0.15 to 40
ppb(V) and brackets the established TLV value of 5 ppb(v).

1.6 The average correlation coefficient is 0.9999 and 0.9999
for the UV detector, for 2,6 and 2,4-TDI, respectively. For the
fluorescence detector, the average correlation coefficient is
0.9803 and 0.9999 for 2,6 and 2,4-TDI, respectively. These
values were obtained from seven standard solutions distributed
along the calibration curve, each standard being injected six
times, with the curve having been done twice by different
operators.

1.7 The quantification limit for 2,6-TDI monomers is 0.007
µg/2 mL of desorption solution, which corresponds to 0.0005
mg/m3 for 15-L sampled air volume for the UV detector. For
the fluorescence detector, the quantification limit is 0.003 µg/2
mL of desorption solution, which correspond to 0.0002 mg/m3

for a volume of 15 L collected in air. These values are equal to
ten times the standard deviation obtained from ten measure-
ments carried out on a standard solution whose concentration
of 0.02 µg/2 mL is close to the expected detection limit.

1.8 The quantification limit for 2,4-TDI monomers is 0.015
µg/2 mL of desorption solution, which corresponds to 0.001
mg/m3 for 15-L sampled air volume for the UV detector. For
the fluorescence detector, the quantification limit is 0.012 µg/2
mL of desorption solution, which corresponds to 0.0008 mg/m3

for a volume of 15 L of collected air. These values are equal to
ten times the standard deviation obtained from ten measure-
ments carried out on a standard solution whose concentration
0.02 µg/2 mL is close to the expected detection limit.

1.9 2,4- and 2,6-TDI isomers can be separated using a
reversed phase C18 column for HPLC. The UV and fluores-
cence detector response factor (RF) ratio characterize each
isomer.

1.10 A field blank sampling system is used to check the
possibility of contamination during the entire analytical pro-
cess.

1.11 The values stated in SI units are to be regarded as the
standard.

1 This test method is under the jurisdiction of ASTM Committee D22 on
Sampling and Analysis of Atmospheres and is the direct responsibility of Subcom-
mittee D22.04 on Workplace Atmospheres.
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2 The sampling device forisocyanates is covered by a patent held by Jacques

Lesage et al, IRSST, 505 De Maisonneuve Blvd West, Montreal, Quebec, Canada.
Interested parties are invited to submit information regarding the identification of
acceptable alternatives to this patented item to the Committee on Standards, ASTM
International Headquarters, 100 Barr Harbor Dr., PO Box C700, West Consho-
hocken, PA 19428. Your comments will receive careful consideration at a meeting
of the committee responsible, which you may attend. This sampling device is
currently commercially available under license from Omega Specialty Instrument,
Chelmsford, MA.

3 The American Society for Testing and Materials takes no position respecting
the validity of any patent rights asserted in connection with any item mentioned in
this standard. Users of this standard are expressly advised that determination of the
validity of any such patent rights, and the risk of infringement of such rights, are
entirely their own responsibility.

4 The boldface numbers in parentheses refer to the list of references at the end of
this test method.
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