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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

DETERMINATION OF LEAD IN NON-LEADED GASOLINE
GM9081P

1 SCOPE. This method covers the determination of lead in
gasoline from 0.0004 to 0.10 g/gal. It is commonly referred
to as the “Standard Addition, Atomic Absorption Spectro-
photometric Method”.

NOTE: For quantities greater than 0.0004 to 0.10 g/gal the
following methods are applicable.

X-ray SpPectrometry .........eoeeenveecancnnes ASTM D2599
(€5 7:\51117-10 o | P ASTM D526
Polarographic........ccoceivviiiniiianinnnnn. ASTM D1269
Volume Chromate..........c..cooiveiininnns ASTM D2547

2 SUMMARY OF METHOD. After a preliminary estima-
tion of absorbance on the sample as received, appropriately
sized identical aliquots of the sample are transferred to two
25 mL volumetric flasks. A known amount of tetraethyl lead
is added to one flask, then both are diluted to volume with
isooctane. The atomic absorption of the lead in each flask is
measured, and iead concentration is calculated on the basis of
the ratio of the absorbance of the added lead to that of the
lead in the as-received sample.

3 CONCENTRATION RANGE. The concentration range
must be low enough to utilize the straight-line portion of the
calibration curve and thus prevent error in using the stan-
dard-addition technique. The sample dilution guide used in
the method provides for a concentration range of not more
than 5 ug of lead per mL in the test solution to which no lead
is added and a range of not more than 10 ug of lead per mL in
the solution which contains the added lead.

4 INTERFERENCES. The use of the standard-addition
technique ensures that any effect of base stock or sample
matrix upon lead absorption will be compensated. If lead is
present in the sample as tetramethyl lead, results may be high
by a few per cent of the amount present.

§ APPARATUS. An atomijc absorption spectrophotometer
capable of resolving the 2833 radiation, equipped with a lead
hollow cathode lamp whose radiation is modulated, with a
detector system tuned to the same frequency, and with a
laminar-flow pre-mix burner that uses air and acetylene. The
burner nebulizer should be equipped with a 305 mm long by
0.38 mm ID plastic capillary and be adjusted so that the
aspiration rate for isooctane is no more than 2 mL/minute.

6 REAGENTS AND STANDARD SOLUTIONS.

6.1 Isooctane: Lead-Free

6.2 Standard tetraethyl lead solution: 0.1 g of lead per gal in
isooctane

7 TEST PROCEDURE.

7.1 Adjust the temperature of the gasoline sample to
ambient temperature.

7.2 Prepare the instrument for operation as directed under
Apparatus and obtain a net absorbance reading for the
solution containing 2 mL of 0.1 g/gal lead solution per
25 mL. Aspirate the gasoline sample long enough to obtain a
constant absorbance reading and note the absorbance.

7.3 Select an aliquot size for the gasoline sample according
to the following.

A = absorbance of the gasoline sample and

B = absorbance of the solution containing 2 mL of
0.1 g/gal lead solution per 25 mL.

(1) If A equals or is less than B, use a 20 mL aliquot.

(2) If A is greater than B but equals or is less than 2B,
use a 10 mL aliquot.

(3) If A is greater than 2B but equals or is less than 4B,
use a 5 mL aliquot.

(4) If A is greater than 4B but equals or is less than 10B,
use a 2 mL aliquot.

7.4 Transfer an appropriately-sized aliquot of the gasoline
sample to each of two 25 mL volumetric flasks. To one flask
add 2 mL of standard tetraethyl lead solution of 0.1 g of
lead/gal, and dilute the solutions in both flasks to volume
with isooctane and mix.

7.5 Aspirate isooctane and record the baseline reading, if
different from zero.

7.6 Aspirate the sample solution containing no added lead
unti} the absorbance reading is constant, then record the
absorbance.

7.7 Repeat 7.6 with the sample solution containing added
lead.

7.8 Then aspirate isooctane until the original baseline is
obtained before starting the next sample.
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8 CALCULATIONS. D = aliquot size of gasoline sample, in mL
A-B) x 0.2
Lead (g/gal) = o) % 02 9 PRECISION.

(C-A) x D

A = absorbance reading of sample solution with no lead Repeatability

added, Day-to-day Within Days
B = baseline absorbance reading (isooctane only). Coefficient of Variation 10.0 5.0

C = absorbance reading of sample solution with lead 10 GENERAL INFORMATION. This is a newly issued
added, standard.
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