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Standard Test Method for
Oxides of Nitrogen in Gaseous Combustion Products
(Phenol-Disulfonic Acid Procedures) 12

This standard is issued under the fixed designation D 1608; 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 epsilone] indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope D 1605 Practices for Sampling Atmospheres for Analysis of

1.1 This test method describes the phenol-disulfonic acid Gases and Vapdts
colorimetric procedure(1)? for the determination of total
oxides of nitrogen [nitrous oxide (D) excepted] in gaseous L _ ) )
effluents from combustion and other nitrogen oxidation pro- 3.1 Defmmons—For.defmmons of terms used in this test
cesses. method, refer to Terminology D 1356.

1.2 1t is applicable to a concentration range of oxides of, Summary of Test Method
nitrogen as nitrogen dioxide (N of 5 ppm to several ) ) )
thousand parts per million by volume (four to several thousand 4-1 The gas sample is admitted into an evacuated flask
milligrams per dry standard cubic metre). containing an ox.|d|2|.ng absorbmg s_olut|on C(_)nS|st|ng_of hy-

1.3 Since the grab sampling technique used takes a relgrogen peroxide in Q|I_ute sylfunc acid. The omdgs qf nitrogen
tively small sample over a very short period of time, the resul®® con\(erted to nitric acid by gas phase OX|dat|orj due to
obtained will be an instantaneous measure of the nitrogeAXY9€n in the sample and by the absorbent solution. The
oxides and, therefore, will be representative of the emissiont€€Sulting nitrate ion is reacted with phenol disulfonic acid to
only if the gas stream is well mixed and the concentratiorPfoduce a yellow compound (the tri-ammonium salt of 6-nitro-
constant with time. Multiple samples are recommended. 1—phenol—2,4-Q|squonlc acid), which is measured colorimetri-

1.4 The values stated in Sl units are to be regarded aally. Calibration curves, prepared from samples of known

standard. The S| equivalents are in parentheses and may Bgrate content, are used to determine the amount of nitrate in
approximate. the sample with results expressed as nitrogen dioxide.

1.5 This standard does not purport to address all of theg Significance and Use

safety concerns, if any, associated with its use. It is the 51 Thi hod id h |
responsibility of the user of this standard to establish appro- .~ IS test method provides a means to measure the tota

priate safety and health practices and determine the applicanltrogen oxides (NQ) content of gaseous emissions for pur-

bility of regulatory limitations prior to use(For more specific PS€s such as determining compliance with regulations, study-

safety precautionary information see 8.5 and Section 3.) ing the effect of various ab_a;emer_]t procedures on, N@is-
sions, and checking the validity of instrumental measurements.

3. Terminology

2. Referenced Documents

2.1 ASTM Standards:
D 1193 Specification for Reagent Water
D 1356 Terminology Relating to Sampling and Analysis o

6. Interferences (1, 2)

6.1 Inorganic nitrates, nitrites, or organic nitrogen com-
fpounds that are easily oxidized to nitrates interfere with the test

Atmosphere$ method and give erroneously high results. The presence of
D 1357 Practice for Planning the Sampling of the Ambientcetain reducing agents, for example, sulfur dioxide ﬂ_SO :
Atmospheré may interfere by consuming part of the hydrogen peroxide in

the absorbing solution to leave an inadequate amount for
reaction with the oxides of nitrogen. Halides lower the results,
1This test method is under the jurisdiction of ASTM Committee D-22 on but 'nterfer?nce from halide ion (anq lead) are neg“g'ble in the
Sampling and Analysis of Atmospheres and is the direct responsibility of Subcomconcentration usually encountered in combustion sources.
mittee D22.03 on Ambient Atmospheres and Source Emissions. 6.2 The role of some of the constituents of combustion

Current edition approved Oct. 10, 1998. Published December 1998. Originally, ; : : _
published as D 1608 — 58 T. Last previous edition D 1608 — 77 (£694) effluents as possible interfering substances has not been thor

2 The boldface numbers in parentheses refer to a list of references at the end SUghly investigated.
this test method.
2 Annual Book of ASTM Standardgol 11.01. —_—
4 Annual Book of ASTM Standardéol 11.03. S Discontinued—sed991 Annual Book of ASTM Standard) 11.03.
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7. Apparatus 7.14 Stopcock Greasehigh vacuum, high temperature,

7.1 The assembled sampling apparatus is shown in Fig. 1inert. . o e
7.2 Barometer,capable of measuring atmospheric pressure 7-15 Thermometenial-type or glass, with 1°C (2°F) divi-

to £250 Pa (-2 mm Hg). sions and an approximate range from -5 to 50°C (25 to 125°F).
7.3 Bottles, 120-mL or 4-oz, glass or polyethylene, with ~ 7-16 Vacuum Pumpportable, capable of evacuating the
leak-free noncontaminating caps. sample collection flask to a pressure of about 2.5 kPa (25 mm

7.4 Evaporating Dishesnew condition, unetched borosili- Hg) or less. .
cate glass or porcelain, about 200-mL capacity. Do not use /-17 Volumetric Flasks50, 100, 1000-mL capacity.

platinum ware(7). 7.18 Volumetric Pipets]l, 2, 3, 4, and 5-mL capacity.
7.5 Mercury Manometeppen-end U-tube, 1 mm (or 36in.) /.19 Water Bath or Steam Bathbperating at approximately
with 1-mm (or 0.1-in.) divisions. 100°C (212°F) (an electric hot plate is not suitable because it

_ _ tends to cause spattering and possible loss of sample).
Note 1—An unbreakable, roll-up type is convenient for this applica-

tion. 8. Reagents
7.6 Microburet, 10-mL capacity, with 0.01-mL divisions. 8.1 Purity of Reagents-Reagent grade chemicals shall be
7.7 pH Paperor litmus paper, covering the range from 7 to used in all tests. Unless otherwise indicated, it is intended that
14 pH. all reagents shall conform to the specifications of the Commit-

7.8 Sample Collection Flask, CalibratedTwo-litre round-  tee on Analytical Reagents of the American Chemical Society,
bottom glass flask with a short neck 24/40 standard-taper jointyhere such specifications are availabl®ther reagents may
protected against implosion or breakage with tape or foametle used provided it can be demonstrated that they are of
plastic, with known volume. sufficiently high purity to permit their use without decreasing

7.9 Sampling Probe,borosilicate glass, approximately the accuracy of the determination.

6-mm inside diameter, fitted with a 12/5 spherical joint for 8.2 Purity of Water—Unless otherwise indicated, references
attachment to the three-way stopcock on the sample collectioi® water shall be understood to mean reagent water conforming
flask, provided with a filter on the inlet end for removal of to Type lll or better of Specification D 1193. Additionally, this
particulate matter, long enough to extend from approximatelyest method requires water that is nitrate-free as demonstrated
one-third to halfway into the stack or duct (or at least 1 mby a low-blank absorbance reading (less than 0.002 nm) in
beyond inside wall of stacks greater tham indiameter), and Section 5.

heated or insulated, or both, sufficiently well to prevent 8.3 Absorbing Solutior-Dilute 3.0 mL of hydrogen perox-

condensation of moisture while purging and sampling. ide (H,O,, 3 %) to 100 mL with sulfuric acid solution ($$0O,,
7.10 Spectrophotometemr filter photometer, capable of 3+997). A fresh solution shall be prepared weekly. Do not
measuring absorbance at 405 nm. expose to excessive heat or direct sunlight for prolonged time.

Note 2—A wavelength of 400 nm was actually used in the Project 8'4 Ammomu.m Hydroxide (sp gr O.QO)C_:oncentrated am-
Threshold tests, but recent wofR, 6, 7) has shown that the absorbance monium hydrOXIde (N|7‘|OH) A fresh solution shall be qsed.
peak maximum is actually at 405 nm, which is therefore a better choice. 8-2 Fuming Sulfuric AcidH,SO,- XSOy), 15 to 18 weight
This change should tend to improve the precision and bias of the te&o free sulfur trioxide Caution—Handle with care.
method. 8.6 Hydrogen Peroxide (3 %)-Dilute 10 mL of concen-

7.11 Squeeze-bullbubber, valved for one-way flow to purge frated HO,(30 %) to 100 mL. A fresh solution shall be
sampling probe.

7.12 Stirring Rod, polyethylene, to avoid scratching the  sRreagent Chemicals, American Chemical Society Specificatiomerican
evaporating dishes. Chemical Society, Washington, DC. For suggestions on the testing of reagents not

_ - H i listed by the American Chemical Society, sAealar Standards for Laboratory
7'1hg StOpCOCI!](, Threel Wayl'l T borﬁ;:lthka 24(1:1/40 j(;ll’lt f?]r . Chemicals,BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia
attachment to the sample collection flask, and a 12/5 SPNercahy national FormularylJ.S. Pharmacopeial Convention, Inc. (USPC), Rockville,

joint for attachment to the sampling probe. MD.
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FIG. 1 Diagram of Typical Sampling Apparatus used for Determination of Oxides of Nitrogen by Test Methad D.1608 DOCU ments
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