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INTERNATIONAL STANDARD

ISO 8754:1992(E)

Petroleum products — Determination of sulfur content —
Energy-dispersive X-ray fluorescence method

1 Scope

This Inter
the deter

ational Standard specifies a method for
ination of the sulfur content of hydro-

carbons suych as naphthas, distillates, fuel oils, resi-

dues, lubri

cating base oils only, unleaded gasolines

and compqgnents. The method is applicable to prod-

ucts
0,01 % (m

Samples ¢

as silicon,

having

sulfur contents in the
n) to 5 % (m/m).

range

bntaining heavy-metal additives, lead al-

phosphorus, calcium, potassium and hal-

kyls, etc., lnterfere with the method. Elements such

ides interfi
than a few

2 Princi

The sampl
suitable lo
Fe sourc

bre if present in concentrations of more
hundred milligrams per kilogram.

le

is placed in the beam emitted from a
-energy radioactive source) for example
(typical radiation of 740 MBq). The re-

sultant exgited characteristic _X-radiation is meas-
ured and fhe accumulated count is compared with

counts fro
the sulfur
Three groy
span the
5 % (m/m)

previously calibrated blends to obtain
concentratiomas’ a percentage by mass.
ps of calibration samples are required to
concentration range 0,01 % (m/m) to

3 Reagt

ents

41 Energy-dispersive X-ray fluorescephce analyser:
any suitable model cap-be“used, set up| according to
the manufacturer’s instructions.?

4.2 Analytical balance, accurate to 0,1 mg.

5 Procedure

5.1.Safety precautions

The X-ray equipment and manner of uge shall com-
ply with the regulations governing|the use of
ionizing radiation and/or recommendations of the
International Commission on Radiqglogical Pro-
tection. The radiation source shall be| checked for
radiation leakage at intervals as required by the
regulations.

Servicing of the source shall only be darried out by
a fully trained and competent person ysing the cor-
rect shielding techniques.

NOTE 1 At least one commonly used indtrument has a
thin beryllium window above the radioactiye source. This
window is very fragile and is easily broken during cleaning
of the sample area to remove oily residues.

5.2 Sample cell preparation

The cells sh d df‘y before

3.1 Di-n-butyl sulfide, sulfur content
21,91 % (m/m)

3.2 White

oil, high-purity grade, containing less

than 20 mg of sulfur per kilogram.

4 Apparatus

Ordinary laboratory apparatus and

use. Handling of the film shall be kept to an absolute
minimum. The window shall be renewed for the
measurement of each sample.

NOTES

2 Window material is usually 6 um polyester or
polycarbonate film. Normal commercially available poly-
ester window material contains small but variable
amounts of calcium which may introduce errors.

3 Samples having a high aromatic content are likely to
dissolve polycarbonate films.

1) Details of suppliers of suitable equipment may be obtained from the Secretariat of ISO/TC 28.
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5.3 Preparation of apparatus

Set up the apparatus according to the manufac-
turer’s instructions. Where regulations allow, the in-
strument shall be continuously switched on, to
maintain optimum stability. Check the calibration of
the apparatus at intervals in accordance with the
manufacturer’s instructions.

Some instruments require a helium purge to obtain
accurate measurements. Good-quality helium, at a
steady pressure, as specified by the instrument

Table 1 — Composition of primary standards

Sulfur content Mass ::'whlte d’fﬁfﬁ:
sulfide
Yo (m/m) g g
5 48,6 14,4
2,5 447 57
1 477 2,3

manufacturer,[shall be used 10 avoid background
interference which could give variable results.

5.4 Determination

Fill the sampl¢ cell to the required depth [3 mm to
20 mm (apprgximately half full)]. Ensure that the
thin-film windpw does not bow. Ensure also that
there are no pir bubbles between the window and
the liquid. For|viscous samples, it may be necessary
to apply heat $o that they can easily be poured into
the cell. Obtain two consecutive counts using the
recommended counting time for the instrument on
a portion of the sample. Calculate the average count
for the sampl¢ (typically acceptable counting times
are 50 s to 200 s).

The analysis af a sample shall be carried out at the
same period ¢f time after its preparation in the cell
as that used |in the preparation of the calibration
curve.

6 Calibration

6.1 Preparation of standards

6.1.1 Primary standards

6.1.2 Calibration blends
Make up the calibration standards in thrg¢e ranges

by diluting primary standards with Wwhite oil
(table 2).

Table 2 — Calibration standards

Range ExPi?:ti::’""r Sulfur content of standards
% (m/m) % (m/m)
0,01 to 1,0 00" | 03 0,7 1,0
1,0t0 25 1,02 1.5 2.( 25
20t0 50 203 | 30 4. 50

1) White oil (3.2), assumed to be 0 % (m/m)([sulfur.
2) 1,0 % (m/m) standard from range 1 can be used.
3) 2,0 % (m/m) standard from range 2 can be used.

6.2 Storage of standards

Store the standards in dark glass-stoppergd bottles
in a cool, dark place until required. As sopn as any
sediment or change of concentration is pbserved,
discard the standard.

6.3 Preparation of calibration curve

Prepare primary standards having sulfur contents
of 5 % (m/m), 2,5 % (m/m) and 1 % (m/m). Prepare
each standard separately as follows:

Weigh, to the nearest 0,1 mg, the appropriate quan-
tity of white oil (3.2), shown in table 1, into a suitable,
narrow-necked container and then weigh in the ap-
propriate quantity of di-n-butyl sulfide. Mix thor-
oughly (a glass-coated magnetic stirrer is advisable)
at room temperature.

Calculate the sulfur content of each standard to
three decimal places.

Proceed as described in clause 4. Obtain four
readings on each calibration blend in the selected
range, using the recommended counting time for the
instrument. Immediately repeat the procedure using
freshly prepared cells and fresh portions of each
calibration blend. From the data obtained, calculate
the average reading for each sulfur concentration.
Prepare a calibration graph from the averaged re-
sults.

Some automated equipment ejects the test portion
after two counts. Additional test portions shall then
be used to obtain the required number of counts for
each calibration blend.
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7 Expression of resuits

7.1 Calculation

Read the concentration of sulfur in the sample from
the calibration curve, using the averaged counts for
each oil. Record the results to two decimal places

[3 +
and report the result as the total sulfur content as a

percentage by mass.

ISO 8754:1992(E)

7.2.2 Reproducibility

The difference between two single and independent

results, obtained by different operators working in

different laboratories on identical test material,

would, in the long run, in the normal and correct
operation of the test method, exceed the value
0,055 (X + 0,8), where X is the mean sulfur content,
only in one case in 20.

NOTE4 The types of sample used in the correlations
were naphtha, kerosine, gas oil, lubricating of! base stock
and-fuel-oils

7.2 Pregision

The nrecidion of the method, as obtained bhv staticti-

Moy WL, as LY T MUy SlGusu

cal examination of inter-laboratory test results, is as
follows:

7.21 Repeatability

tained by the same operator with the same appar-
atus under constant operating conditions on
identical t¢st material, would, in the long run, in the
normal and correct operation of the test method,
exceed thLe value 0017(X+08) where X is the
mean sulfir content, only in one case in 20.

The diffenane between successive test results, ob-

8 Test report

The test report shall contain”at least|the following
information:

a) a reference to this:international Standard;
b) the type andddentification of the prpduct tested;
c) the resuit of the test to two decimal places;

d) any“deviation, by agreement or otherwise, from
the procedure specified;

e)” the date of the test.
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