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Foreword

This translation has been made based on the original Japanese Industrial
Standard established by the Minister of Economy, Trade and Industry through
deliberations at the Japanese Industrial Standards Committee according
to the proposal of establishing a Japanese Industrial Standard from Petroleum
Association of Japan (PAJ), with a draft of Industrial Standard based on
the provision of Article 12 Clause 1 of the Industrial Standardization Law.
Attention is drawn to the possibility that some parts of this Standard may
conflict with a patent right, application for a patent after opening to the
public, utility model right or application for registration of utility model
after opening to the public which have technical properties. The relevant
Minister and the Japanese Industrial Standards Committee are not
responsible for identifying the patent right, application for a patent after
opening to the public, utility model right or application for registration of
utility model after opening to the public which have the said technical
properties.
JIS K 2541 consists of the following 7 parts with the general title Crude
oil and petroleum products—Determination of sulfur content.

Part 1: Wickbold combustion method

Part 2 : Oxidative microcoulometry

Part 3 : Quartz-tube combustion method (Air method)

Part 4 : Energy-dispersive X-ray fluorescence method

Part 5 : General bomb method

Part 6 : Ultraviolet fluorescence method

Part 7 : Wavelength-dispersive X-ray fluorescence method

Date of Establishment: 2003-07-20

Date of Public Notice in Official Gazette: 2003-07-22

Investigated by: Japanese Industrial Standards Committee
Standards Board

Technical Committee on Chemical Products

JIS K 2541-6:2003, First English edition published in 2003-12

Translated and published by: Japanese Standards Association
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from the publisher.

Printed in Japan
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JAPANESE INDUSTRIAL STANDARD JIS K 2541-6 : 2003

Crude oil and petroleum products—
Determination of sulfur content
Part 6 : Ultraviolet fluorescence method

1 Scope This Japanese Industrial Standard specifies the method of quantitative
determination of sulfur content in the range from 3 mass ppm to 500 mass ppm in
naphtha, automobile gasoline, kerosene and light oil of which the fraction is in the
range of 25 °C to 400 °C at their boiling points and the kinematic viscosity is in the
range from 0.2 mm?'s to 10 mm?/s at room temperature.

Remarks 1 Although dangerous reagents, operations and test apparatus are some-
times used in this Standard, this Standard does not purport to ad-
dress all the safety precautions. Therefore, the user of this Standard
shall establish the precautionary measures for safety and health prior
to the test.

2 This Standard can be applied to samples containing a compound con-
taining oxygen.

3 For this Standard, in the case of a sample containing approximately
not less than 3 500 mass ppm of halogens, the sulfur content can not
be obtained accurately sometimes.

Information 1 This test method has been prepared by referring to ISO/DIS 20846
Petroleum products—Determination of total sulfur content of liquid

petroleum products—Ultraviolet fluorescence method, proposed in
2002.

2 The group of standards including this Standard specify the test
methods given in Informative Table 1.
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Informative Table 1 Classification of test method

Group of Classification of test method Kind of oil to be applied (example) Range of

standard measurement

K 2541-1 | Wickbold combustion method Automobile gasoline, kerosene, 1 mass ppm to

light oil 10 000 mass ppm

K 2541-2 | Oxidative microcoulometry Automobile gasoline, kerosene, 1 mass ppm to

light oil 1 000 mass ppm

K 2541-3 | Quartz-tube combustion method Crude oil, light oil, heavy oil 0.01 mass % min.
(Air method)

Annex (informative)
Quartz-tube combustion method
(Oxygen method)

K 2541-4 | Energy-dispersive X-ray Crude oil, light oil, heavy oil 0.01 mass % to
fluorescence method 5 mass %

K 2541-5 | General bomb method Crude oil, heavy oil, lubricating oil | 0.1 mass % min.
Annex (normative) Lubricating oil 0.05 mass % min.
Inductively coupled plasma atomic
emission spectrochemical analysis

K 2541-6 | Ultraviolet fluorescence method Automobile gasoline, kerosene, 3 mass ppm to

light oil 500 mass ppm

K 2541-7 | Wavelength-dispersive X-ray Automobile gasoline, kerosene, 5 mass ppm to
fluorescence method light oil 500 mass ppm

2 Normative references The following standards contain provisions which, through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards (including amendments) indicated below shall be applied.

JIS K 1101 Oxygen
JIS K 2249
(15 °C)
JIS K 2251
JIS K 8680 - Toluene
JIS K 9703 2,2,4-Trimethylpentane
JIS R 3505 Volumetric glassware
JIS Z 8401

Crude petroleum and petroleum products—Determination of density

and petroleum measurement tables based on a reference temperature

Guide to the rounding of numbers

Crude petroleum and petroleum products—Sampling

JIS Z 8402-6 Accuracy (trueness and precision) of measurement methods and re-
sults—Part 6 : Use in practice of accuracy values

ISO 3171 Petroleum liquids—Automatic pipeline sampling

3 Principle of test

The sample is introduced into the heated combustion tube

(1000 °C to 1 100 °C), decomposed to oxidize in an oxygen atmosphere and the sulfur
compounds in sample are oxidized to sulfur dioxide. Next, after the moisture in the
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generated combustion gas containing this sulfur dioxide is removed and exposed to
ultraviolet light. The sulfur dioxide is converted to sulfur dioxide in an excited state
by absorbing the energy from the ultraviolet light. The fluorescence emitted, when
the excited sulfur dioxide returns to a normal state, is detected by a phototube and
the sulfur content is obtained from the amount of fluorescence.

Remarks: Excess exposure to ultraviolet rays is injurious to health. The operator
shall especially take care of his’/her eyes and pay attention to expo-
sure to not only direct ultraviolet light but also scattered radiation.

4 Reagents The reagents shall be as follows:

a) Inert gas, being argon or helium with not less than 99.99 vol % purity.
b) Oxygen, specified in JIS K 1101.

¢) Solvent

1) General matters The solvents specified in 2) and 3) shall be used or the
solvent similar to the component contained in the analysis sample may be
used. When the solvents to be used for the preparation of the standard so-
lution or the dilution of sample contain sulfur, it is required to correct the
sulfur content. For another method, when the solvent with non-detectable
sulfur content relative to the unknown sample is used, it is not required to
correct by blank.

2) Toluene, specified in JIS K 8680.
3) 2,2,4-trimethylpentane, specified in JIS K 9703.

d) Sulfur compound The compounds indicated in the following 1) to 3) are ap-
propriate and the calculated values are given for the sulfur content. These com-
pounds including isomers with not less than 99 % purity shall be used.

1) Dibenzothiophene (DBT), of which sulfur content is 17.399 mass %.
2) Dibutylsulfide (DBS), of which sulfur content is 21.915 mass %.

3) Thionaphthene (benzothiophene) (TNA), of which sulfur content is 23.890
mass %.

e) Sulfur stock solution (1 000 mg/L), prepared as follows: Weigh out 0.5748 g
of dibenzothiophene (DBT) into a 100 mL volumetric flask of known mass to
the nearest 0.1 mg, dissolve it by adding the selected solvent and further add
the solvent to the marked line. Calculate the concentration of this sulfur stock
solution according to the following formula and round off to the nearest 1 ac-
cording to the provisions of JIS Z 8401. This solution shall be used for prepa-
ration of the standard solution for working curve.

As=17.399Ms x 100

where, Ag: sulfur concentration of DBT sulfur stock solution
(mg/L)
Ms: amount of DBT weighed out (g)
17.399 : sulfur content of DBT (mass %)
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