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1. Purpose

This shall describe the determination of total lead in gasoline and it shall be the EOD specific
version of American Society for Testing and Material’s (ASTM) D 3237.

Lead alkyl shall react to 10dine or 4 -asnmonium salts and shall be stabilized. The method shall be

suitable for the determination of lead gasoline in concentrations from 0.003 to 0.100 pb/u.s. gallon,

and can be applied wrrespective of lead alkyl type.

2. Scope of application

This shall prescribe EPA (Environmental Protection Agency) test procedure on the lead content

measuring method with Atomic Absorption Spectrometry.

3. Test preparation

(Gasoline sample should not exceed 20 m£ in volume.

4. Equipment and material
4.1 Equipment

(1) Atomic Absorption Spectrometry with 4”-inch burner slot fueled by compressed air and
acetylene, chart recorder

(2) Multi-range (0-500 mv) chart recorder (respond linearly to the signal)

(3)0.5,2.0,5.0, 10.0, 100.0 m{ pipette with straw

(4) 50, 100, 250, 1000 flask

(5) 5.0, 0.10 m€ auto-micro-pipettes ( epen dorf type)

(6) Auto-dispensers for reagents

(7) Fume hood for wet chemistry preparation of samples

(8) Fume extractor for AA flame emissions
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(9) Calculator which can do the least square fit for the equipment calibration and standardization
(10) Graph paper (20 lines per inch)
(11) Pen with black ink, pen for the chart recorder
(12) Reagents (“reagent grade” or better, these should be venfied to be appropriate for the test):
methyl 1sobuty] keton(MIBK), toluene iodine solution (3% Vo(). (Dissolve 3g of 1odine
crystal in the toluene, and dilute to be 100 m{ )
Red chionde (Pb(Cl12)
Dissolve 10% chrome sulfuric acid to the de-ionized water.
Dissolve 10% and 1% Ahquat 336 to MIBK.
L ead-sterile gasoline; gasoline containing less than 0.0001 g Pb/US gallon or 1so-octane (tri-
methyl pentane)
(13) Standard solution
@) 5.0 g Pb/U.S. gallon
Put the 0.4433 g of red chloride (dried for three hours in the 150°) in the 250 m( flask, and
dissolve 1t with 200 m¢€ 10% Aliquat 3361 MIBK solution.
Agitate well, cover with multi cab and store it in the brown bottle. This bottle contains 1321 pg
Pb/m{ solution and this is the same concentration as 5.0g Pb/U.S gallon.
(@ 1.0 g Pb/US gallon
Take 50 m€ stock solution in the 250 m¢{ flask.
Dilute the volume with 1% Aliquat 336 MIBE solution.
Cover with multi cab and store in the brown bottle.
0.005, 0.02, 0.05, 0.1 g Pb/US gallon
Take 0.5, 2, 5 and 10 m{ of stock solution in middle of the 100 m¢£ flask

Dilute the volume with MIBK solution, and store it in the same manner.
(14) Lead 1n the gasoline calibration sheet (appendix 3)
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(15) Lead in the gasoline analysis sheet (appendix 4)

(16) Lead analysis 1n the gasoline report table ( appendix 5)

5. Precautions

(1) Gasoline 1s toxic and flammable. Prepare sample 1n the fume hood. Test with safety glasses and
gloves. The combustion 1s occurred only in the AA.

(2) MIBK 1s toxic and flammable. Same as above.

(3) Aliquat 1s also toxic and flammable. Same as above.

(4) Chlonde Lead is also toxic and tlammable. Same as above

(5) Toluene 1s also toxic and flammable.

(6) The fume extractor must be on whenever the AA burner 1s lit.

(7) In case of a spill of any of the above reagents or samples, remove all personnel from the area,

and contact the Emergency Response Team. Spills of a gallon or less can be mopped up with

spill pilows or absorbent found near the AA. Thus, engineers should wear the indicated clothes.

(8) Maternals must be at the same temperature when mixed to ensure volumetric accuracy.
(9) Under no circumstances should personnel pipette by mouth. Pipette aspirators, auto-pipets, or
auto dispensers must be used.

(10) Chrome sulfuric solution is extremely corrosive. Be careful. It needs appropnate safety area,
rubber gloves and ventilating system.

(11) All glassware must be clean with detergent for glass.
Glassware must be dried 1n the oven after cleaning.

(12) Before mitial use, all auto-micro-pipette and auto-dispensers must be checked for volumetric

accuracy.

6. Visual Inspection
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(1) Samples are mspected for the purity coincidence and phase separation.

(2) Check AA and the supply pressure of the acetylene tank must be greater than 125 PSI.
Tube connected to AA should have no leak. Drain tube must drain into 2.0L container. The
tube’s end must be submerged below the surface of the water-waste mix.

Fix the ship thickness at 4, and fix the analysis mode at absorption with x 10 grnid zooming.

Monochromator must be set to have maxamum light absorption. ( At this time the standard of

lead 1s =38.5 mm)
Signal attenuator fixed at TC 10, filter off. motor stop.

(3) Chart recorder: 2 cm/mun, attenuation at 110 mv

7. Preparation

(1) Preparation of standard table: to each of five 50 m{ volumetric flasks, add 30 m{ of MIBK. With
volumetric pipette, take Smf of the appropriate standard lead solution, and add 5m¢ of lead-free
gasoline to the flask.
For the blank, add and mix only Sm¢€ of the lead-free gasoline.
Add and mix Sm¢{ of 1% Aliquat 336 MIBK solution.
Dilute to volume with MIBK and mix well. At least 500 m{ of blank solution is required. Thus
two blank solutions are needed.

(2) Sample preparation : Put approximately 30 m{ of MIBK in a 50 m¢{ flask.

(3) There must be at least one laboratory duplicate analyzed after every 20 samples.
However, least separation of the sample will be done at each analysis.
This sample number will be recorded for the quality control.

(4) This sample made by the solution of another concentration should be marked as QC standard and

the concentration and the number should be recorded for later use.
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8. Test Procedure

(1) Light the AA bumer. (Warning: Always turn on the air first, then fuel, before hghting) Adjust the
burner tuel and airflow rates while aspirating blank solution until an oxidizing, blue fame 1s
produced.
Hold down the “AUTO ZERO” button unti] the readout displays zero.
Aspirate the blank solution until the zero readout 1s stabilized independent of temperature
fluctuation. Thermodynamic equilibrium state can be achieved within 30 minutes. To keep up the
warm up state, lots of blank solution should be prepared. And 1f the result from the recorder
shows the reflection of 2 cm or less, the system may be stabilized.

(2) Asprration of the 0.1 g Pb/U.S. gallon standard: Adjust sample intake until the maximum
response 1s achieved.
The response 1n the recorder must be greater than 50 reflections 1n the x10 scale with the
intensity of 10 mV. If this mmimum 1s not achieved, the technician should check the honzontal
align. If these inspections fail, replace the hollow cathode lamp. If that does not increase the
response, refer to the instrument manual.

(3) If the readout from the analyzer 1s not stabilized. or there 1s a response reflection at every 2 cm,
check leakage on the air and fuel supply line.
Check the connection of the intake tube.
Leakage 1s harmful to worker as well as causes the error.

(4) Aspirate the standard. Test the standard and blank alternately. And this pertod should be long
enough for the chart recorder data to be 2 cm and stabilized and the amplitude should be small.
In case of blank test, turn around the chart recorder before one reflection of the previous blank.
Standard average for 2 cm i1s more than reflection of the solution. Hangover of the blank solution
1s displayed on the chart output and recorded as lead content on the gasoline calibration sheet.
During the analysis, do not touch “zero” button before/after sample analysis until the blank
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