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Standard Test Methods for
Water-Soluble Halide lon in Halogenated Organic Solvents
and Their Admixtures *

This standard is issued under the fixed designation D 2988; 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 4.4 Colorimeter or TurbidimeterMethod 2.

1.1 Test Methods 1, 2, and-3These test methods cover the
determination of water-extractable halide ion in halogenated- Reagents
organic solvents and their admixtures. Fluoride ion is not 5.1 Purity of Reagents-Reagent grade chemicals shall be
measured due to the solubility of silver fluoride. used in all test. Unless otherwise indicated it is intended that all
1.2 Test Method 4-This test method covers the determina- reagents shall conform to the specifications of the Committee
tion of chloride ion in halogenated organic solvents and theion Analytical Reagents of the American Chemical Society,
admixtures. where such specification are availaBl®ther grades may be
1.3 This standard does not purport to address all of theused, provided it is first ascertained that the reagent is of
safety concerns, if any, associated with its use. It is thesufficiently high purity to permit its use without lessening the
responsibility of the user of this standard to establish appro-accuracy of the determination.
priate safety and health practices and determine the applica- 5.2 Purity of Water—Unless otherwise indicated, references
bility of regulatory limitations prior to useSpecific precau- to water shall be understood to mean halide-free distilled water.

tionary statements are given in Section 6. 5.3 Chloride Standard (1 mk= 0.0001 g CT), Test Methods
1, 2, and 3—Prepare by adding 0.165 g of sodium chloride
2. Summary of Test Methods (NaCl) to 1 L of halide-free distilled water.

2.1 Summary of Test Methods 1, 2-Balide ion presentin 5.4 Chloride Standard (1 mk 0.000001 g CI), Test
halogenated organic solvents is extracted with water and/lethod 4—Dissolve 0.0660 g of sodium chloride in water and
precipitated as the silver halide salt with silver nitrate. Quantitydilute to 1000 mL. Pipet 25 mL of this solution into a 1000-mL
of the halide present is determined by comparing the turbidityolumetric flask, dilute to volume, and mix.
of the sample to known standards. The distilled water, as well 5.5 Nitric Acid (sg gr 1.42) concentrated nitric acid
as all glassware used, must be halide-free. (HNOy).

2.2 Summary of Test Method-4This test method is based 5.6 Silver Nitrate Solution 0.1 N-Prepare a 0.N solution
on the determination of ionizable chloride by titration with of silver nitrate (AgNQ).
mercuric acetate solution usingdiphenylcarbazone as the  5.6.1 Prepare the silver nitrate solution by adding 16.99 g of

indicator. silver nitrate to a 1-L volumetric flask and fill to the line with
halide-free distilled water. After shaking to dissolve the
3. Significance and Use AgNO;, store in an amber bottle.

3.1 These test methods are used to establish manufacturingd.7 Mercuric Acetate SolutigriTest Method 4.
and purchasing specifications. These test methods will provide 5.7.1 Stock Mercuric Acetate SolutierDissolve 1.6 g of
a means of determining the condition of the solvent in use. Anercuric acetate in 500 mL of water containing 3.5 mL of nitric
high water soluble chloride level may indicate the start ofacid. Dilute to 1000 mL and mix.

solvent decomposition. 5.7.2 Standard Mercuric Acetate SolutierDilute 40 mL of
stock mercuric acetate solution to 1000 mL and adjust the pH
4. Apparatus to 1.6 with nitric acid. Standardize in accordance with 7.5.5.
4.1 Separatory Funnel500-mL, 5.7.3 s-Diphenylcarbazone Solution (Test Method—4)
4.2 Nessler Tubess0-mL, Dissolve 0.5 g of-diphenylcarbazone in 100 mL of methanol.

4.3 Erlenmeyer Flask125-mL, and

2Reagent Chemicals, American Chemical Society Specificatimzrican
1 These test methods are under the jurisdiction of ASTM Committee D-26 onChemical Society, Washington, DC. For suggestions on the testing of reagents not
Halogenated Organic Solvents and Fire Extinguishing Agents and are the diredisted by the American Chemical Society, sAealar Standards for Laboratory

responsibility of Subcommittee D26.04 on Test Methods. Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia
Current edition approved Dec. 10, 1996. Published June 1997. Originallyand National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockville,
published as D 2988 — 71 T. Last previous edition D 2988 — 92. MD.
1 Document Sharing Hub

Full document details: ASTM D2988-96


http://www.avadocuments.com/doc/astm-d2988-96
http://www.avadocuments.com/doc/astm-d2988-96

b D 2988

6. Hazards 7.5 Test Method 4

6.1 Solvent Hazards-Contact with the skin should be 7.5.1 Wash all glassware with chloride-free water until 10
avoided to prevent removal of natural oils. There are varyingnL Of the washings show no trace of turbidity when 1 mL of
degrees of danger to inhalation, ingestion, and contact. ThellVer nitrate solution is added. _
user should refer to the most recent health regulations concern- 7-5-2 Transfer 100 mL of the sample into a 250-mL sepa-
ing the individual solvent. ratory funnel, add 25 mL of chloride-free water to the sample

6.2 Concentrated nitric acid is very hazardous in contac@Nd shake for 1 min. Transfer the sample to a second 250-mL

with the skin or eyes. The vapors are very toxic and corrosiveSeparatory funnel and drain the water into a 125-mL Erlenm-
6.3 Precaution—Wear safety glasses and rubber gloveseYer flask. Repeat the extraction once with another 25 mL of
when handling the silver nitrate or its solution. water. Combine the water extracts in the Erlenmeyer flask.

6.4 Mercuric acetate is toxic. 7.5.3 Warm the water extract to 60°C to drive off any
6.5 The hazards af-diphenylcarbazone are not known, ~ rémaining sample. Cool to room temperature. _
7.5.4 Add five drops o&-diphenylcarbazone solution and

7. Procedure titrate with standard mercuric acetate solution to the pale

7.1 Test Method 1 purple end point.

7.1.1 Transfer 100 mL of sample to a separatory funnel and 7.5.5 Pipet 10.00 mL of standard sodium chloride solution
add an equal volume of halide-free distilled water. Shakdnto a 250-mL Erlenmeyer flask. Add 20 mL of chloride-free
vigorously for 2 min to extract the water-soluble halides (seewvater and five drops of-diphenylcarbazone solution. Titrate

Note 1). with standard mercuric acetate solution to the faint purple end
7.1.2 Allow the liquids to separate and discard the solvenpoint. Then:

layer. Transfer 50 mL of the water extract into a 50-mL Nessler mL NaCl X 1.00

tube and add ten drops of concentrated nitric acid. Prepare L mercuric acetate & = Mg Cl/mL 1

standard chloride ion solutions in 50-mL Nessler tubes by

adding a volume of standard chloride solution, in millilitres, Where: . .

equal to the density of the solvent being tested divided by twoF = factor for the mercuric acetate solution. _

for each part per million (ppm) of equivalent chloride ion 7.5.6 Calculation—Calculate parts per million chloride as
desired (see Note 2). Dilute each standard with halide-frefollows:

distilled water to 50 mL and add ten drops of concentrated Chloride, ppm= (A X F)/(SX G) %))
nitric acid. Finally, add 1 mL of 0.N silver nitrate solution to

each sample and standard and shake the Nessler tubes thdfhere: . . . .
oughly for 30 s. Compare the sample with standards to mercuric acetate solution required for the titration, mL,

determine chloride level (see Note 3). g z gzcé]ogléorr;rﬂe:r?éutlon (see 7.5.5),

Note 1—This extraction time should be consistent. Slow hydrolyzing G specific gravity of the sample.
organics such as phosgene and trichloroacetyl chloride require approxi-
mately 2 min to react completely. Excessive time, however, can permit th. Report
hall\?gingtec'i:;:)é\g;;glseel;‘ftt?i:%(;:gleytzh;ene were being tested, 1.46/2 or 8.1 Test Methods 1, 2, and-3Compare the turbidity of the
0.73 mL of standard chléjride solution would be needed for ealch part pe?ample with the standards and report hal!des as none detected,
million (ppm) of chloride ion desired. For 2 ppm, 0.7382 = 1.5 mL  trace, or actual ppm water soluble halides. Note that Test
would be added. Since the water-soluble halides are usually less thanMethod 3 is specific to individual halides such as chloride or
ppm, it will seldom be necessary to prepare more than one or twdromide. Comparisons of sample and standards can be made 3
standards. min after preparation for qualitative or semiquantitative data.
Nore 3—The standards and samples should be prepared simultasince the turbidity of these mixtures changes on standing, the

neously. To minimize effects of entrained air and changing character o ; ; f
silver chloride turbidity, let the samples set for 15 min in the dark. Thiséamplgs should set in the. da.‘rk for 15 min before comparison.
This gives the best quantitative data.

waiting period is especially important when low chlorides (less than 1 .
ppm) are being determined. Dark storage prevents change in the silver 8-2 Test Method 4-Report ppm chloride.
nitrate concentration.

7.2 Test Method 1A-The accuracy of Test Method 1 can be

improved for samples with chloride levels less than 2 ppm by e T
increasing the solvent-water ratio from 1:1 to 4:1. 9.1.1 The precision limits of Test Method 1 have been

7.3 Test Method 2-Read the turbidity of standards prepared de;[%rml_ned ast 1Np|0m jt I%vgls b_(le_low ?Ap%m dwilfr-snélu_ltzle
as described in Test Methods 1 and 1A using a colorimeter alide lon (see lote )- Using Test Metho and Test
a turbidimeter. Set up a graph to determine chloride levels i ethod 2 in combl_nat|on Y'eld precision limits oth.S ppm.
samples. lest Method 3, using an ion chromatograph, gives precision

7.4 Test Method 3-Extract the sampl d ibed in T t“m'tS of =0.1 ppm.

. ple as described in Tes
Method 1. Analyze the water extract with an ion chromato- Note 4—Precision of data statements have not been documented by
graph that has been calibrated with standards in the appropriafiggmal pr_e_cision test. These values are believed to be accurate based on
ranges. This test method gives superior data over turbiditjePeatability of a number of standards.

methods. 9.2 Test Method 4 Documents
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9. Precision and Bias
9.1 Test Methods 1, 2, and 3
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