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JAPANESE INDUSTRIAL STANDARD J IS

Testing Methods for Lead in Gasoline K 2255-1987

l. BScope

* This Japanese Industrial Standard specifies testing methods for lead in
motor gasoline and aviation gasoline.

Remark: The units and numerical values given in { } in this standard
are in sccordance with the traditional units and are the
standard values.

2. General Matters

The general matters shall be as follows:

(1) General matters common to chemical analysis shall be in accordance
. with JIS K 0050.

(2) General matters concerning absorptiometric analysis shall be in ac-
cordance with JIS K 0115,

(3) General matters concerning atomic absorption spectrochemical analysis
shall be in accordance with JIS K 0121,

(4) Rounding-off of numerical values shall be in accordance with JIS
Z 8401,

3. Classification of Testing Methods

Testing methods for lead shall be classified into 4 styles shown in Table 1.

Applicable Standards and Corresponding International Standard: See page 19,
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Table 1. Classification of Testing Methods for Lead
. Application division :
Testing method by lead Caf1) Applicable type of oil (exampie)
Iodine monochloride method 0.05 to 1.3 (L) Lead conteining gasoline such as

aviation gasoline and the like

Absorptiometric method

' Unleaded gasoline such as motor
Atomic absorption mgthﬂd A 0.00) to 0,020 casoline and the like ;

Atomlc absorption method B

Note (!) Concerning the sample of 0,020 to 0.050 g/ in lead, the |
measurement can be carried out by taking amount of sample |
of 50 ml.

Remarks 1. In case where doubt is generated in the test results
obtained according to absorptiometric analysis or atomic
absorption method B, the judgement shall be carried
out according to the results of atomic absorption
method A,

2. In the case of converting lead (g/i) in sample at 15°C to

tetraethyl lead, it shall be calculated according to the
following - formula:

TEL=0.946Pb
where 7EL: tetraethyl lead (m\/D
Phi lead (&/D
3.- In the case of converting lead (g/:) in Bampie at 15°C to

tetramethyl lead, it shall be calculated according to the
following formula:

TML=0. 648 Ph
where 7MrL: tetramethyl lead (m1/D)
Pb: lead (/D

4, Iodine Monochloride Method

4.1 Summary of Testing Method Dilute the definite amount of sample by
petroleum fraction, mix together with lodine monochloride solution by y
shaking to make tetraalkyl lead in the sample halide of dialkyl lead and
extract and separate inh water solution layer. Evaporate to concentrate
the extiracted water solution, and decompose the liberated iodine mono-
chloride. Oxidize to remove the organic matters in the extracted water
solution by nitric acid, after making the halide of dialkyl lead the inorganic
lead compound, dilute with water, prepare pH to 68 by sodium acetate acetic |
acid buffer solution, titrate by EDTA standard solution with using xylenol |
orange as indicator, and obtain the amount of containing lead. .
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4.2 Tester The tester for iodine monochloride method shall be as follows:

Further, the glasswares to be used for test, after washing with nitric
acid prior to use, shall be washed with water and dried.

(1) Pipet The pipet of 25 ml in capacity.

{2) Buret The buret of not more than 0.1 ml in scale interwval.

(3) Transfer Flask The transfer flask of 1 ! in capacity.

4.3 Reagents The reagents for iodine monochloride method shall be
as follows: |

(1) Hydrochloric Acid That specified in JI5 K 8180.

(2) Hydrochloric Acid (1 + 1) That prepared by adding one volume
. part of hydrochloric acid to one volume part of water.

(3) 1.0 M Jodine Monochloride Solution The solution (%) prepared as
follows: Dissolve potassium jodide 111.0 g specified in JIS K 8913
into water approx. 400 ml, add hydrochloric acid 445 ml and cool
to room temperature. Add to this solution 75.0 g of potassium
iodate specified in JIS K 8922 until the iodine liberated at first
is again dissolved and the colour of solution turns to orange
pink colour while mixing with gradually stirring.

Cool the solution to room temperature, dilute with water to 1 /,
and store in a reagent bottle with ground-in stopper (3) (%).

Notes (2) The amounts of potassium iodide and potassium iodate
are so calculated that iodine is slightly excessive,
if there is extremely excessive precipitate of lead is
generated when titrated by EDTA solution, and the end
point becomes unclesr.

(3) A rubber stopper shall not be used to the reagent

.; bottle to store iodine monochloride solution.

(*) Because the iodine monochloride reacts with ammonium
fon under certain conditions to generate explosive
nitrogen triiodide, cares shall be so taken that it does
not contact with ammonium or ammonium salt as well as
with direct sunshine, but in the case of this test,

) because the concentration of iodine monochloride is
also dilute, there is almost rio its fear.

(4) Dilution Liquid No. 1 specified in JIS K 2203,

(6) Nitric Acid The nitric acid specified in JIS K 8541.

(6) Nitric Acid (1 + 2) That prepared by adding one volume part of
nitric acid gradually to two volume parts of water.
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(7) Methyl Yellow Indicator Dissolve 0,1 g methyl yellow specifiéd in
JIS K 8494 in 80 ml of ethanol specified in JIS K 8101, and add
water to make 100 ml.

(8) Aqueous Ammonia (1 + 1) That prepared by adding one volume
- part of ammonia water specified in JIS K 8085 gradually to one
volume part of water.

(9) Bodium Acetfate-Acetic Acid Buffer Solution Dissolve 23.0 g sodium
acetate specified in JIS K 8371 in water approx. 500 ml, and add
7.2 ml acetic acid specified in JIS K 8355, Transfer th.'lﬁ solution
into transfer flask 1 7, dilute up to.mark line with water and mix
thoroughly. |

(10) Xylenol Orange Indicator (°) Dissolve 0.2 g of xylenol orange
specified in JIS K 9563 in water 100 ml and add one drop of
hydrochloric acid (1 + 1),

Note (°) Within one week after preparation, it shall be used.

(11) M/ 200 Lead Nitrate Standard Solution Dry lead nitrate specified
in JIS K 8563 at 100 to 105°C for 1 h, and after standing to cool
in a desiccator, weigh out approx. 1.7 g correctly to the nearest
0.1 mg. Dissolve this in a small amount of water, after adding
nitric acid (1 + 2) 1 ml transfer into a transfer flask 1/, dilute
with water up to the mark line and mix thoroughly. Calculate
the mol concentration according to the following formula to
the four significant figures:

W
M=, 73

where M+ mol conceniration of lead nitrate standard
solution

W : sampling amount of lead nitrate (g)

(12) M/200 EDTA Standard Solution Dissolve approx. 3.75 g of ethylene-
diaminetetraacetic acid disodium salt specified in JIS K 8107 into
water 217.

The concentration of this solution shall be standardized as
follows: Take 25 ml of M/200 lead nitrate standard solution into
a conical beaker of 250 ml by means of a pipet. Dilute with water
to approx. 75 ml, and add several drops of methyl yellow indicate.
Next, add aqueous ammonia (1 + 1) until the point where this solu-
tion turns from red to yellow colour. Successively add sodium
acetate-acetic acid buffer solution 10 ml and 5 drops of xylenol
orange indicator, Titrate this by EDTA solution, and take the i
point (%) where the colour turns from orange to bright yellow as
the end point. Record the tifration amount, and calculate the mol
concentration of EDTA solution according to the following formula
to four significant figures. -

‘I‘
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ﬂﬁz_z.a]ﬁ’ﬂ.
where M2 mol concentration of EDTA standard solution

M.: mol concentration of lead nitrate standard
solution

v : amount of EDTA solution required for titration
(ml)

Note (®) When the end point passed through, even though EDTA
solution is added in excess, it does not discolorate
more, and therefore cares shall be taken to excess
titration.

4.4 Procedures of Test The procedures of test of iodine monochloride
method shall be as follows:

(1) Take iodine monochloride solution 50 ml and dilution lLiquid 25 ml
into a separating funnel of 250 ml. Measure (/) the temperature
of sample to the nearest 0.5°C, and weigh out accurately the
sample 25 ml by means of a pipet (8) into a separating funnel.
Stopper to mix with shaking for 60 sec,, thereafter standstiil
for several minutes until it is separated into two layers (9), and
transfer the water layer into a conical beaker of 500 ml. Wash
the gasoline layer three times by using each 20 ml of water, and
add washings to conical beaker.

Notes (7) Concerning the gasoline of which Reid vapor pressure
is not less than 48 kPa {0.49 kgf/em<}, it shall be
cooled to approx. 15°C in a tightly sealed sample
container.

(®) In this case, don't suck the pipet with mouth,

(®) When the olefin content of sample is much, the sepa-
ration of two layers may becomes bad, but when it is
not more than approx. 40 volume %, it does not cause
interference.

(2) Put carefully several glass balls into a conical beaker containing
extracted liguid, cover the mouth of conical beaker with a watch
glass and place on a hot plate. Concentrate the contents by
boiling with heating until it becomes 15 to 20 ml, Placing the
conical beaker on the hot plate as it is, add nitric acid 5 ml
along the inner wall of conical beaker. Heat the contents nearly
until evaporation to dryness, and oxidize the existing organic
matters., Repeat this nitric-acid treatment until the organic matters
are removed and white residuals are obtained. At last remove
the watch glass and evaporate the solution to dryness. Place down
the conical beaker from the hot plate and leave to cool.

(3) Add water approx. 200 ml to a conical beaker, and mix by shaking
to dissolve the contents. At this time, in order to dissolve the
’ contents quickly, it may be heated but shall be cooled before
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