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1. Scope can be employed (Note 1). The standard used to determine

1.1 This test method covers a procedure for evaluating thlinearity should be stated in the report. The fluorescence of the
limits of linearity of fluorescence-measuring systems undef€St solution is measured in the measuring system with the
operating conditions. Particular attention is given to slit widths cuvettes, slits, or filters that are to be employed in projected
filters, and sample containers. This test method can be used #5€-
test the overall linearity under a wide variety of instrumental Nore 1—A substitute standard should have the following properties:
and sampling conditions. The results obtained apply only to the) It should have a large quantum yield at very high dilutid;i{ should
tested combination of slit width and filters, and the size, typebe stable to the exciting radiation during spectral measuremes)téts (
and illumination of the sample cuvette, all of which must befluorescence and its absorption spectra overlap should be sdjaits (
stated in the report. The sources of nonlinearity may be thguantum yield should not be strongly concentration dependent, i (
measuring electronics, excessive absorption of either the e hould have a broad emission spectrum, so that little error is introduced

o . > . “When wide slits are used.
citing or emitted radiation, or both, and the sample handling e ) ) . )
technique, particularly at low concentrations. 2.2 Upper Limit of Linearity—The fluorescence intensity of

1.2 This test method has been applied to fluorescencé series of sta_mdard solutions is _ measured, th_e resultant
measuring systems utilizing continuous and low-energy excilnstrument readings are plotted agalnst concentration on log-
tation sources (for example, an excitation source of 150-Wed graph paper, and a smooth curve is drawn through the data
electrical input or less). There is no assurance that extremeRiNts. The point (concentration) at which the upper end of the
intense illumination will not cause photodecomposition of theCUrve deviates by more than 5 % of the signal from the straight
compounds suggested in this test metR&ar this reason itis lIne (defined by the center region of the curve) is taken as the
recommended that this test method not be indiscriminately!PPer limit of linearity. The limit is expressed in micrograms
employed with high-intensity light sources. It is not a testPer milliliter of quinine sulfate dihydrate.
method to determine the linearity of response of other materi- Nore 2—Absorption of the exciting radiation at high solute concentra-
als. If this test method is extended to employ other chemications is dependent on instrument geometry, and can result in fluorescence
substances, the user should be aware of the possibility thaignal nonlinearity.
these other substances may undergo decomposition, or adsorp2.3 Lower Limit of Linearity—The lower limit of linearity is
tion onto containers. taken as the point (concentration) at which the lower end of the

1.3 This standard does not purport to address all of thecurve deviates from the straight line defined by the central
safety problems, if any, associated with its use. It is theyortion of the curve by more than twice the average percent
responsibility of the user of this standard to establish approeviation of the points that determine the straight line.
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. 3. Significance and Use
3.1 The range of concentration of a fluorescing substance in
2. Summary of Test Method solution over which the fluorescence varies linearly with the

2.1 This procedure is used for testing the linearity ofconcentration is the range most useful for quantitative analysis.
fluorescence-measuring systems by using solutions of quininghis range is affected by properties of the solution under
sulfate dihydrate in sulfuric acid as standard test solutionsanalysis and by features of the measuring system. This test
Other stable solutions which may be more suitable to the usehethod provides a means of testing the performance of a
- fluorescence measuring system and of determining the concen-

1 This test method is under the jurisdiction of ASTM Committee E-13 on tration range over which the system is suitable for making a
Molecular Spectroscopy and is the direct responsibility of Subcommittee E13.06 ogjiven quantitative analysis.

Molecular Luminescence. R ; :
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performance of different fluorescence measuring instrumentsstandard solutions, ending with the stock solution described in
5.1.
4. Apparatus
4.1 Fluorescence-Measuring Systerfully equipped for 7. Calculation of Results and Data Presentation

projected use with a near-ultraviolet source and a photodetector 7.1 The fluorescence intensity reading minus the reading of
sensitive at 450 nm. the blank solution is equal to the signal(using the appropri-
. ate multiplication factors corresponding to the amplification

5. Standard Solutions ranges). Plot these values®&gainst concentration on log-log

5.1 Prepare a stock solution of quinine sulfate dihydrate b)graph paper and draw a smooth curve through the points.
transferring 1.00 g of crystalline dihydrate of quinine sulfate, 7.2 Using only the points that fall on the linear portion of
(Co0H240,N5)»-H,S0O,-2H,0, National Institute of Standards the curve, determine the average percent deviation of the points
and Technology SRM 936 (or equivalent), into a 100-mLfom the line.
volumetric flask and fill the flask to volume with ONLsulfuric

acid. This solution contains 10 000 pg/mL of quinine sulfate Note 5—The data should be treated by linear regression analysis,
which will yield the slope of the line, the standard deviation of the slope,

dihydrate. . I I . . and the standard deviation of the points about the line.
5.2 Make serial dilutions by diluting successive aliquots of
this stock solution to ten times their volume with 0Xulfuric 7.3 Note the concentration at which the upper end of the
acid. Prepare, by step-wise dilution, solutions with concentracurve deviates by more than 5 % of the signal from the straight
tions of 1%, 1%, 10, 16, 10°%, 102, and 103ug/mL. line defined by the center region of the curve. Report this
concentration, in micrograms per millilitre of quinine sulfate
6. Procedure dihydrate, as the upper limit of linearity.

6.1 Selectthe combination of slit widths or apertures, filters, 7.4 If the plotted data for the lower concentrations deviate
and the size, type, and illumination of cuvette for which the tesfrom the straight line (defined by the center region of the curve)
is desired. by more than twice the average percent deviation of the points

6.2 Set the wavelength of the exciting radiation to 350 nmthat determine the straight line, report the lower limit of
by means of filters or an excitation monochromator, whichevelinearity as within this deviation down to the concentration at

is provided with the fluorescence measuring system. which the deviation occurs. Thus, for example, with 1%
average deviation above Tig/mL and more than 2 % devia-

€ion below this, the reports should state “linear within 2 %

down to a concentration of Téug/mL3.”
6.3 Set the central wavelength of the band pass of the

fluorescence-radiation measuring system at approximately 459 Precision and Bias

nm, using filters or an emission monochromator. _ 8.1 This test method requires a determination of the preci-
6.4 Fill the cuvette with the reagent blank (INLsulfuric &5 of the test results as a part of the interpretation of the
acid) and record the reading using the appropriate range settingg|ts. The precision obtained in any application of the test
of the instrument. will depend on properties of the standard test solutions used
Note 4—When it is necessary to change the amplification setting of thgwhich will vary with the chemical species involved), on
instrument, the reading of the reagent blank should also be determinesample handling technique, and on instrument performance.
using the new setting. 8.2 As this test method is not meant for comparing the
6.5 Discard the blank solution used in 6.4, rinse the cuvett@erformance of different fluorescence measuring instruments,
at least three times with the most dilute of the solutionshor for comparing the performance of any given system for
described in Section 4, fill the cuvette with this solution, andanalyzing solutions of different chemical species, no statement
record the fluorescence intensity reading. of bias of the test method can be made.
6.6 Discard the more dilute solution, rinse the cuvette at
least three times with the next most concentrated standa®t Keywords
solution, fill the cuvette with this solution, and record the 9.1 fluorescence spectrometers; molecular luminescence;
fluorescence intensity reading. Proceed similarly with the othemolecular spectroscopy

Note 3—Instruments equipped with a mercury vapor lamp should b
set to isolate the 365 nm mercury line.

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.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. Individual
reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at 610-832-9585
(phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (http://www.astm.org).



