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1. Scope of application

This standard shall specify the quantitative analysis of lead content in the vehicle gasoline

and the aircraft gasoline.

2. General facts
Follow KS M 0001 (General rules on chemical analysis and test methods) for the regular
facts on the chemical analysis and KS M 0016 (General rules on atomic light absorption
and flame spectrum) for the regular facts on the optical photometry analysis and the light
absorption analysis. Use the glass apparatus used for the test after rinsing in nitric acid

and water in turn and drying.

3. Test methods

Lead content test method is classified as shown in Table 1 according to the lead density.

Table 1.
Optical photometry 0.00008 ~ 0.026
m;:omic I-i;;; aias-or_p_tion a_r;ysis o 0.00(;1_: 0.003
Extractive atomic light absorpti;r: analysisu ) 0.001~1.0
- Weigln'n_;"g_ method__ - | - 0.5_:_‘_! 3 -

4. Optical photometry

4.1 Summary of test method

Separate lead as an aqueous solution layer by reacting the sample with iodine mono
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chioride.

Change the organic lead compound to the inorganic lead compound by heating and
decompose to sodium sulfate. After adding a buffer solution, extract lead with dithizone
salt and analyze the lead content by measuring the optical density of 520 mm

wavelength of using a spectrometer.

4.2 Equipment
(1) Separatory funnel
(2) Flask
125 mf or 250 m¢
(3) Spectrometer
One that measures the optical density of 520 mm wavelength
(4) Absorption cell
With 10 mm liquid layer length
(5) Pipette

1,2, 3,4, 5and 20 mt

4.3 Reagent

Use the reagent having over grade-1 degree of purity and very small lead content.

(1) Distilled water
(2) Ammonium citrate solution (46% Weight/Volume)

Put 100 g of citric acid monohydrate into a beaker, add 50 m¢ of water and cool with
ice water. Add O-cresol red indicator and add ammonia slowly until the solution turns
red. Dilute the solution with 500 m¢ of water and distill by adding large amount of
dithizone solution. Dissolve the small amount of remaining dithizone with the chloroform

solution and settle it down until the chloroform layer is separated. If needed, filter the

solution.

2 /20


http://www.avadocuments.com/doc/kia-kes-t-m027a-1992
http://www.avadocuments.com/doc/kia-kes-t-m027a-1992

KES T-MO27A

(3) Ammonium hydroxide

(4) Buffer solution
Mix 400 m{ of sulfite cyanide solution, 20 me of 46 % W/V ammonium citrate solution
and 350 m{ of ammonium hydroxide. Dilute the solution to 11 with distilled water.

(5) Dithizone solution (60 mg / £)
Dissolve 60 mg of dithizone with chioroform until the solution volume becomes 1 £. The
period for the solution use is 4 weeks from the preparation date.

(6) lodine mono chiloride reagent
Dissolve 445 mt of 25 % W/V potassium iodide solution with 445 mé of hydrochloric
acld solution. After adding 75 g of potassium iodine slowly into the solution mixture,
dissolve while cooling. Add distilled water until the total solution becomes 1 £.

(7) Concentrated lead nitrate solution (1 m€ = 1000ug Pb)
After heating lead nitrate for 1 hour in the oven of 105 °C, cool it to the room

temperature in the desiccator. Dissolve 1.599 g of lead nitrate with 30 mt of water, add
10 m¢ of nitric acid and dilute the solution to 1 £ with distilled water.

(8) Lead nitrate solution “A” (1 m¢ = 10 ug Pb)
The solution “A” is used for the measuring curve for 0 ~ 50 ug lead density. Due to its

instability, keep the solution in the cool and dark place. Dilute 10 m¢ of the
concentrated solution to 1 £ with distilled water.

(9) Lead nitrate solution “B" (1 m¢ = 2 ug Pb)
The solution “B” is used for the measuring curve for 0 ~ 16 pg lead density. Due to its

Instability, keep the solution in the cool and dark place. Dilute 100 m¢ of the solution “A”
to 500 mt with distilled water.

(10) O-cresol red indicator (0.1 % W/V)

(11) Potassium iodide solution (25 % W/V))

Dissolve 250 g of potassium iodine with 500 m¢ of water. Make the solution alkali by
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adding 2 ~ 3 drops of ammonium hydroxide into the dissolved solution. Move this
solution to a separatory funnel, add 20 m¢ of dithizone solution and stir the solution by
shaking lightly. Add chioroform until the solution turns green and separate. Make the
solution acidic by adding nitric acid (1 + 1), add 50 m{ of chloroform and stir the
solution by shaking. After the aqueous solution layer is separated clean, separate the
chloroform layer and rinse until the chloroform color disappears while adding
chloroform. Move the remaining layer to a 1 £-sized flask and dilute the solution to 1 ¢
with distilled water.

(12) Sodium sulfate (Saturated)
Dissolve 100 g of hydrate sodium sulfite with 100 m{ of water.

(13) Sulfite cyanide solution
Dissolve 250 g of hydrate sodium sulfite with 900 mt of distilled water. Add large
amount of dithizone solution and distill until the solution turns green. Add chloroform
into the solution until dithizon is completely dissolved and settle it until the layers
separate. After separating the chloroform layer, move the solution to a 1 £-sized flask,
add 12.5 g of potassium cyanide and shake to dissolve. After the complete

dissolution, dilute the solution to 1 £ with distilled water.

4.4 Equipment preparation
Wash the glass apparatus with nitric acid and rinse in distilled water. Use the new glass
apparatus after settling in the chromic acid for about 24 hours and rinsing in distilled

walter.

4.5 Preparation of measuring chart

4.5.1 Prepare the measuring chart by measuring the optical density of dithizone solution at

520 mm.
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4.5.2 Prepare a 250 mi-sized flask and a separatory funnel.

(1) Put 10 + 0.2 mf of iodine mono chloride solution into each of 6 flasks.
L 0~50ugPb

Use one flask as an empty sample and put 0, 0.1, 0.2, 0.3, 0.4, 0.5 m{ of the

standard solution “A” into each of 5 other flasks.
@ 0~ 16 ug Pb
Use one flask as an empty sample and put 0, 2.0, 4.0, 6.0, 8.0 mt of the standard

solution “B” into each of 5 other flasks.

(2) Add 50 m¢ of distilled water into each of 6 flasks, add sodium sulfate until the solution
color disappears and make the solution alkali by adding ammonium hydroxide.
Move the solution to a 250 m{-sized separatory funnel, cool to the room temperature,
add 50 mt of a buffer solution and stir well.

(3) Add 10 mt of dithizone solution to each separatory funnel and settle to a clean
solution after shaking about 30 seconds.

(4) Prepare the measuring chart by measuring the optical density of each solution.

4.6 Operation

(1) Sample collection

Follow Table 2 to collect the sample.
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Table 2.
2 0.004 ~ 0.026
5 - | 0.0016 —-o.ojos i
10“ - | ] 0.0008 ~ 0504
—2_5_ R - ‘ J 0.600:; ~ (-).0616_
0 0.00016 ~ 0.0008
100 J 0.00008 ~ o'.ooa

(2) Put 10 + 0.2 m¢é of iodine mono chloride solution into a separatory funnel (Perform the

same operation for the empty test). Put the exact amount of the sample into the

separatory funnel after controlling the sample temperature at 15 + 2 °C. At this time,

add petroleum ether, kerosene or olefin hydrocarbon. Plug the separatory funnel cover,

mix by shaking it for 3 minutes and settie until two layers are separated. Separate the

lower layer into a 125 mé-sized flask. If the lower layer is light yellow or no color, add
again 10 m{ of iodine mono chloride solution and repeat the above operation. Rinse in

10 m? of water three times and put the solution into a flask.

(3) Heat the flask for about 1 minute to dissolve alkyl lead completely by putting on the

electric heater. Cool the flask to the room temperature.

(4) Add the saturated sodium sulfate solution until the iodine precipitate is dissolved again.
The solution color disappears at this point. Make the solution be alkali by adding
ammonium hydroxide and move to a 250 m{-sized separatory funnel. Add 50 m¢ of
buffer solution, mix well by shaking and add 10 m¢ of dithizone solution using a pipette.

If enough amount of dithizone solution is added, the solution turns to orange color. If

the solution color at this point is no color or light yellow, add 10 mt of dithizone solution

and shake. Repeat this operation until the orange color appears. For the empty
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