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1. Scope Absorption Spectrophotometry
1.1 This test method covers the determination of low E 60 Practice for Photometric and Spectrophotometric
amounts of sodium in watéraving low solids content. The Methods for Chemical Analysis of Metals

applicable range of this test method is from 0.20 to 3.0 mg/L E 275 Practice for Describing and Measuring Performance

when using the 589.6-nm resonance line. This range may be of Ultraviolet, Visible, and Near Infrared Spectrophotom-

extended upward by dilution of an appropriate aliquot of eter§

sample or by use of the less-sensitive 330.2-nm resonance Iin§

Many workers have found that this test method is reliable for o o ] )

sodium levels to 0.005 mg/L, but use of this test method at this 3-1 Definitions—For definitions of terms used in this test

low level is dependent on the configuration of the aspirator ané€thod, refer to Terminology D 1129.

nebulizer system available in th_e atomic abs_orption spectrog Summary of Test Method

photometer as well as the experience and skill of the analyst. T ) i i

The precision and bias data presented are insufficient to justif?/ 4.1 Sodium is determined by flame atomic absorption spec-

use of this test method in the 0.005 to 0.20-mg/L range. rophotomgtry. The sodu_Jm contgnt is determined by aspirating
1.2 This test method has been used successfully with spikd€ 0w solids sample directly with no sample pretreatment.

reagent water. It is the analyst's responsibility to assure thg Significance and Use
validity of the test method to other low dissolved solids
matrices.

1.3 This standard does not purport to address all of the>~-. . s . .
safety concems, if any, associated with its use. It is thdatio of sodium to calcium is deleterious to soil structure.

responsibility of the user of this standard to establish appro- 0.2 Sde":]m IS not parnﬁula_\rly S|gn|l1;|cant |r; poéable watetr)
priate safety and health practices and determine the applicagXCeDt or those PErsons having an abhormal Socium me’ga 0-
bility of regulatory limitations prior to use. lism, but water supplies in some areas contain sufficient

sodium to be a factor in the planning of sodium-free diets.

. Terminology

5.1 Sodium salts are very soluble, and sodium leached from
soil and rocks tends to remain in solution. Water with a high

2. Referenced Documents 5.3 The use of sodium salts is common in industry; there-
2.1 ASTM Standards: fore, many industrial wastewaters contain significant quantities
D 1066 Practice for Sampling Stedm of sodium. For high-pressure boiler feed-water even trace
D 1129 Terminology Relating to Watfer amounts of sodium are of concern.

D 1192 Specification for Equipment for Sampling Water g

! Interferences
and Steam in Closed Conduits 6.1 In th vsis of | lid . ;
D 1193 Specification for Reagent Water .1 In the analysis of low-solids water, interferences are

D 3370 Practice for Sampling Water from Closed Conduits usually negligible.
D 3561 Test Method for Lithium, Potassium, and Sodium- Apparatus

lons in Brackish Water, Seawater, and Brines by Atomic 7.1 Atomic Absorption Spectrophotometiar use at 589.6

nm.

Note 1—The manufacturer’s instructions should be followed for all

1 Thi hod is under the iurisdiction of ASTM ittee D1 W instrumental parameters. Wavelengths other than 589.6 nm may be used
is test method is under the jurisdiction of AS Committee D-19 on ateronly if they have been determined to be equally suitable.

and is the direct responsibility of Subcommittee D19.05 on Inorganic Constituents
in Water. 7.2 Sodium Hollow-Cathode LampsMultielement hollow
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cathode lamps are available and also have been found sati®n range of the samples to be analyzed by diluting the
factory. standard sodium solution (8.4) with water. Prepare the stan-
7.3 Oxidant: Air, which has been passed through a suitabledards each time the test is to be performed. Select the standards
filter to remove oil, water, and other foreign substances is théo give zero, middle, and maximum points for an analytical
usual oxidant. curve.
7.4 Fuel: Acetylene-Standard, commercially available 10.2 Aspirate the blank and the standards and record the
acetylene is the usual fuel. Acetone, always present in acetyastrument readings. Aspirate water between standards.
lene cylinders can affect analytical results. The cylinder should 10.3 Prepare an analytical curve by plotting the absorbance
be replaced at 50 psig (345 kPa) to avoid acetone carryoverversus concentration for each standard on linear graph paper.
7.4.1 Caution—"Purified” grade acetylene containing a Alternatively, read directly in concentration if this capability is
special proprietary solvent rather than acetone should not berovided with the instrument.
used with poly(vinyl chloride) tubing as weakening of the
tubing walls can cause a potentially hazardous situation. ~ 11. Procedure
7.5 Pressure-Reducing ValvesThe supplies of fuel and 11.1 Aspirate each sample and determine its absorbance or
oxidant shall be maintained at pressures somewhat higher thaoncentration. Aspirate water between samples.
the operating pressure of the instrument by using suitable
valves. 12. Calculation
12.1 Calculate the concentration of sodium in the samples,
8. Reagents in milligrams per litre, by either referring the absorbance
8.1 Purity of Reagents-Reagent grade chemicals shall be obtained for each sample to a prepared analytical curve (10.3)
used in all tests. Unless otherwise indicated, it is intended thajy reading directly in concentration if the capability is provided
all reagents shall conform to the specifications of the Commitwith the instrument.
tee on Analytical Reagents of the American Chemical Society 12.2 If an aliquot of diluted sample was analyzed, multiply
where such specifications are availablether grades may be the concentration of sodium, in milligrams per litre, by the
used, provided it is first ascertained that the reagent is Ofppropriate dilution factor.
sufficiently high purity to permit its use without lessening the
accuracy of the determination. 13. Precision and Bias®
8.2 Purity of Water—Unless otherwise indicated, reference  13.1 The overall and single-operator precision of this test

to water shall be understood to mean reagent water conformingiethod for eight laboratories, which include a total of twelve

to Specification D 1193, Type |. Other reagent water types magperators analyzing each sample on three consecutive days,

be used provided it is first ascertained that the water is Ofyithin its range for reagent water varies with the quantity being

sufficiently high purity to permit its use without adversely measured according to Table 1.

affecting the bias and precision of the test method. Type I _ .

water was specified at the time of round robin testing of this . NOTE 2—Only reagent water was used to obtain the precision statement

test method since t_hls test metho_d is designated for the determination of low amounts
. . of sodium in low-solids water.

8.3 Sodium Solution, Stockl.0 mL= 1.0 mg Na)—Dry i . )
sodium chloride to constant weight at 105°C. Dissolve 2.5418 13-2 Recoveries of known amounts of sodium (from sodium
g of the dry sodium chloride (NaCl) in water and dilute to 1 L chlorlde)_ in the series of prepared _stanqlards for the same

; laboratories and operators were as given in Table 1.
with water.

8.4 Sodium Solution, Standard.00 mL= 0.1 mg Na)—

Dilute 100.0 mL of sodium stock solution to 1 L with water. 14. Keywords

14.1 analysis; atomic absorption; sodium; water
9. Sampling
9.1 Collect the samples in accordance with the applicable —
ASTM test method as follows: Practices D 3370 and Specifi- 2 Supporting data are available from ASTM Headquarters. Request RR: D19-

cation D 1192. 1080.
10. Standardization TABLE 1 Determination of Bias for Sodium in Reagent Water by
10.1 Prepare 100 mL each of a blank and at least four Atomic Absorption
standard solutions to bracket the expected sodium concentra- Amount Amount
Added, Found, S; S, Bias %
mg/L mg/L
”“Reagent Chemical, American Chemical Society Specifications,” Am. Chemi-
cal Soc., Washington, DC. For suggestions on the testing of reagents not listed by 0.20 0.184 0.053 0.024 -8.0
the American Chemical Society, see “Analar Standards for Laboratory Chemicals,” 1.20 1.25 0.094 0.028 +4.17
2.70 2.81 0.129 0.081 +4.07

BDH Ltd., Poole, Dorset, U.K., and the “United States Pharmacopeia.”
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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.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



