NOTICE: This standard has either been superseded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

[lIM) Designation: D 6732 _ 01 An American National Standard
i’

INTERNATIONAL

Standard Test Method for
Determination of Copper in Jet Fuels by Graphite Furnace
Atomic Absorption Spectrometry

This standard is issued under the fixed designation D 6732; 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.

1. Scope 4. Summary of Test Method

1.1 This test method covers the determination of copper in 4.1 An aliquot (typically 10 uL) of the sample is pipetted
jet fuels in the range of 5 to 100 pg/kg using graphite furnaceonto a platform in the graphite furnace. The furnace is aligned

atomic absorption spectrometry. in the light path of the atomic absorption spectrometer
1.2 The values stated in Sl units are to be regarded asquipped with background correction. The furnace is heated to
standard. low temperature to dry the sample completely without spatter-

1.3 This standard does not purport to address all of theing. The furnace is then heated to a moderate temperature to
safety concerns, if any, associated with its use. It is theeliminate excess sample matrix. The furnace is further heated
responsibility of the user of this standard to establish appro-very rapidly to a temperature high enough to volatilize the
priate safety and health practices and determine the applicaanalyte of interest. It is during this step that the amount of light
bility of regulatory limitations prior to use. absorbed by the copper atoms is measured by the spectrometer.

4.2 The light absorbed is measured over a specified period.
2. Referenced Documents The integrated absorban@e produced by the copper in the

2.1 ASTM Standards: samples is compared to a calibration curve constructed from
D 4057 Practice for Manual Sampling of Petroleum andmeasured) values for organo-metallic standards.

Petroleum Products o
D 4306 Practice for Aviation Fuel Sample Containers forS- Significance and Use

Tests Affected by Trace Contaminatfon 5.1 At high temperatures aviation turbine fuels can oxidize
D 6299 Practice for Applying Statistical Quality Assurance and produce insoluble deposits that are detrimental to aircraft

Techniques to Evaluate Analytical Measurement Systenpropulsion systems. Very low copper concentrations (in excess

Performancé of 50 pg/kg) can significantly accelerate this thermal instability
_ of aviation turbine fuel. Naval shipboard aviation fuel delivery
3. Terminology systems contain copper-nickel piping, which can increase
3.1 Definitions: copper levels in the fuel. This test method may be used for
3.1.1 radiant power, P n—the rate at which energy is quality checks of copper levels in aviation fuel samples taken
transported in a beam of radiant energy. on shipboard, in refineries, and at fuel storage depots.

3.1.2 transmittance, T n—the ratio of the radiant power
transmitted by a material to the radiant power incident upon it6- Interferences

3.2 Definitions of Terms Specific to This Standard: 6.1 Interferences most commonly occur due to light that is
3.2.1 absorbance, An—the logarithm to the base 10 of the absorbed by species other than the atomic species of interest.

ratio of the reciprocal of the transmittanck, Generally, this is due to undissociated molecular particles from
A = logy (LT) = —ogyT (1)  the sample matrix. The char step in the furnace program is used

to eliminate as much of the matrix as possible before the
atomization step. Spectrometers are equipped with background
Orrection capabilities to control further possibilities of erro-
neous results due to molecular absorption.

3.2.2 integrated absorbance, ;An—the integrated area
under the absorbance peak generated by the atomic absorpti
spectrometer.

1 This test method is under the jurisdiction of ASTM Committee D02 on 7. Apparatus
Petroleum Products and Lubricantsand is the direct responsibility of Subcommittee 7.1 Atomic Absorption SpectrometeAn atomic absorp-
D02.03 on Elemental Analysis. tion spectrometer with the capability of setting the wavelength
Current edition approved Nov. 10, 2001. Published January 2002. . L. . A
2 Annual Book of ASTM Standardéol 05.02. at 324.8 nm, setting the slit width at typically 0.7 nm, and using

2 Annual Book of ASTM Standardgol 05.04.
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peak area integration for the atomic and background reading3ractice D 4306. Add enough odorless kerosene to bring the
shall be used. The spectrometer shall be equipped with th®tal mass to a nominal 50.00 g. Seal the container and mix

following: well. See 12.1.1 for calculation of actual concentration.
7.1.1 Copper Hollow Cathode Lampas the elemental light 10.1.2 Working Standards of Nominally 20, 40, 60, 80, and
source. 100 pg/kg—Accurately weigh a nominal (All masses are
7.1.2 Background Correction Capabilityto cover the measured to the nearest 0.0001 g.) 0.20, 0.40, 0.60, 0.80, and
324.8 nm wavelength range. 1.00 g of the nominal 1 mg/kg intermediate stock standard into
7.1.3 Graphite Furnace Accessoerywhich uses pyrolyti-  five suitable containers. Add enough odorless kerosene to each
cally coated graphite tubes with L'vov platforms. container to bring the total mass to a nominal 10.00 g. Seal

7.2 Autosampler or Manual Pipettercapable of reproduc- containers and mix well. This produces working standards of
ibly delivering 10 pL aliquots of samples, standards, and blankiominal 20, 40, 60, 80, and 100 pg/kg, respectively. See 12.1.2

to the graphite furnace. for calculations of actual concentrations.
7.3 Analytical Balance—capable of weighing 100 g+ 10.2 Calibration:
0.0001 g. 10.2.1 Prepare a standard calibration curve by using the

8. Reagents and Materials odorless kerosene as a blank and each of the five working
: standards. The instrument measures the integrated absorbance
8.1 Purity of Reagents-Reagent grade chemicals shall be A, of 10 L of each working standard and blank. The working
used in all tests. Unless otherwise indicated, it is intended thajtandards shall be prepared daily.
all reagents conform to the specifications of the Committee on 102 2 The calibration curve is constructed by plotting the
Analytical Reagents of the American Chemical Society whergorrected integrated absorbances (on y-axis) versus the con-
such specifications are availabi©ther grades may be used, centrations of copper in the working standards in pg/kg (on
provided it is first ascertained that the reagent is of sufficiently_axis). See 12.2.1 for calculating corrected integrated absor-
high purity to permit its use without lessening the accuracy ofance. Fig. 1 shows a typical calibration curve for atomic

the determination. _ _ absorption spectroscopy. Many atomic absorption spectrom-
8.2 Odorless or Low Odor Kerosenéltered through silica  eters have the capability of constructing the calibration curve
gel. internally or by way of computer software. Construct the best

8.3 100 mg/kg Organo-metallic Standard for Copper a possible fit of the data with available means.
multielement standard containing copper at 100 mg/kg.
8.5 Argon Gas, 99.999% (Warning—Argon is a com-

; : 11.1 Set the spectrometer at a wavelength of 324.8 nm and
g;ifgﬁ]d gas under high pressure) for graphite furnace gas ﬂoéNint width of typically 0.7 nm. Align the hollow cathode lamp

8.6 Quality Control (QC) Samplegpreferably are portions and f;rnace dg;sembly o ob_tam Irln meumhFransLn |ttandce;
of one or more kerosene materials that are stable and repre-ll' Condition new (or reinstalled) graphite tube and L'vov

sentative of the samples of interest. These QC samples can Bitiorm with the temperature program provided by the spec-

used to check the validity of the testing process as described fiometer manufacturer until the baseline shows no peaks.
Section 14. Use a stable QC concentrate, and dilute it on the 11.3 Calibrate the graphite furnace temperature controller at

day of the QC check to the trace level required. 2300°C according to the spectrometer manufacturer’s instruc-
tions.
9. Sampling 11.4 When an autosampler is used with the graphite furnace,
9.1 Samples shall be taken in accordance with proceduretse odorless kerosene as the rinse solution. Use only autosam-
described in Practice D 4057. pler cups made of polyethylene, polypropylene, or TFE-
9.2 Samples shall be thoroughly mixed in their containerdluorocarbon. Do not use polystyrene cups as these degrade and
immediately prior to testing. leak when used with organic solvents.
11.5 Calibrate the instrument by pipetting a 10 pL aliquot of
10. Calibration and Standardization odorless kerosene as a blank and then 10 pL of each of the
10.1 Preparation of Standards standards onto the platform in the graphite tube. Then pipette

10.1.1 Nominal 1 mg/kg Intermediate Stock Standard 10 UL of each sample into the furnace and carry each through
Accurately weigh a nominal 0.50 g (All masses are measurete furnace program. Run each blank, standard, and sample
to the nearest 0.0001 g.) of the 100 mg/kg stock organothrough the furnace program listed in Table 1. Compare the
metallic standard into a suitable container (capable of beingtegrated absorbance of each sample to the corrected calibra-
sealed for mixing). Suitable sample containers are described f#on curve generated from the blank and standards to determine

the copper concentration of each. Run each sample in dupli-
cate.

“Reagent Chemicals, American Chemical Society Specificatiomerican . . .
Chemical Society, Washington, DC. For suggestions on the testing of reagents ng Note 1—Aliquots other than 10 pL may be pipetted into the furnace.'
listed by the American Chemical Society, saealar Standards for Laboratory ~ volumes from 5 to 40 UL may be used, as long as the volume used is
Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia Consistent between blanks, standards, and samples. If this is done, dry
and National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockville, temperatures, char temperature, ramp times, and hold times may need to
MD. be adjusted.
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