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This standard is issued under the fixed designation D 5197; 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.

1. Scope 1.5 This test method instructs the user on how to prepare

1.1 This test method covers a procedure for the determina&3@mpling cartridges from commercially available chromato-
tion of formaldehyde (HCHO) and other carbonyl compoundsdraphic grade silica gel cartridgesy the application of
(aldehydes and ketones) in air. Other carbonyl compounds th&¢idified DNPH to each cartridge.
have been validated for determination by this method include 1.6 The sampling flow rate, as described in this test method,
acetaldehyde, acetone, propanal (propionaldehyde), methatdS been validated for sampling rates up to 1.5 L/min. This
rolein, 2-butanone (methyl ethyl ketone), butyraldehyde, benflow rate limitation is principally due to the high pressure drop
zaldehyde, isovaleraldehyde, valeraldehyde, o-tolualdehydé>8 kPa at 1.0 L/min) across the user prepared silica gel
m-tolualdehyde, p-tolualdehyde, hexanal, and 2,5_cartr!dges which have a particle size of 5&_3 to 105 pm. These
dimethylbenzaldehyde. Acrolein and crotonaldehyde may b&artridges are not generally compatible with battery-powered
quantified with good accuracy following special precautionsPUmps used in personal sampling equipment (for example,
(see 10.2.5). those used by industrial hygienists.

1.2 This test method involves drawing air through a car- 1.7 Alternat@vely, pre_-coated DNPH silica gel_cartridges are
tridge containing silica gel coated with 2,4- also commercially available and may be SL_Jbstltuted provided
dinitrophenylhydrazine (DNPH) reagent. Carbonyl compounddhey can be demonstrated to perform equivalehome of
readily form stable derivatives with the DNPH reagent. Thethese use silica gel of a larger partlgle size that results in a
DNPH derivatives are analyzed for parent aldehydes antpWwer pressure drop across the cartridge. These low pressure
ketones utilizing high performance liquid chromatographydrop cartridges may be more suitable for sampling air using
(HPLC). The sampling procedure is a modification of U.S.battery-powered personal sampling pumps.

EPA Method TO-11A (see 2.2). 1.8 The values stated in Sl units are to be regarded as the

1.3 This test method is based on the specific reaction oftandard.
carbonyl compounds with DNPH in the presence of an acid to 1.9 This standard does not purport to address all of the
form stable derivatives according to the reaction shown in FigSafety concerns, if any, associated with its use. It is the
1, (where: bothR and R* are alkyl or aromatic groups re§p0n5|bll|ty of the user of thls standard to e_stabllsh appro-
(ketones), or both, or eitheR or R* is a hydrogen atom p_rl_ate safety and hga!th .pract|c¢s and determine the applica-
(aldehydes)). The determination of formaldehyde and othePility of regulatory limitations prior to use.
carbonyl compounds, as DNPH derivatives, is similar to that o
U.S. EPA Method TO-11A in that it utilizes HPLC with UV 2. Referenced Documents
detection as the analytical finish. The detection limits have 2-1 ASTM Standards:
been extended to other carbonyl compounds that can be D 1193 Specification for Reagent Water _
determined as outlined in Section 10.2.4. This test method is D 1356 Terminology Relating to Sampling and Analysis of
suitable for determination of formaldehyde and other carbonyl Atmospheres _
compounds in the concentration range from approximately 10 D 3195 Practice for Rotameter Calibratfon
ppb to 1 ppm (V/v).

L4 The Samp"ng method gives a time_WEighted average 2The cartridge used in the development and performance evaluation of this test
(TWA) Sample' It Can_ be used_ for Ion_g-term (1 to 24 h) Or method was the Sep-Pak Plus Silica cartridge. The sole source of supply of the
short-term (5 to 60 min) sampling of air for formaldehyde. cartridge known to the committee at this time is Waters Associates, 34 Maple Street,

Milford, MA 01757. If you are aware of alternative suppliers, please provide this
information to ASTM Headquarters. Your comments will receive careful consider-
ation at a meeting of the responsible technical committehich you may attend.
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