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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any orall such patent rights.

ISO 17198 was prepared by Technical Committeer ISO/TC 28, Retroleum products and lubricants,
Subcommittee SC 4, Classifications and specifications; WG 14, test methods.

© 1SO 2013 — All rights reserved Y


�����Ȋ>�j�<��c��k��dI~��+�Q}�pf:�uku���4Ɖ��[�qQ��x�D���%��8e��%���0;��>����)�_��o;�����B�Y��,�����

ISO/DIS 17198

Introduction

In general, large amount of DME in the international trade and domestic transportation may be executed using
sea and/or various land transportations. From the feed stock of synthesis gas for DME production and
throughout the loading and transportation, there may be a risk of increasing sulfur contents.

Any sulfur compounds in DME used for, contributes to SO, emissions. It can also cause corrosion in
equipments. Therefore, sulfur content shall be tested accurately in process feeds, in finished products, as well
as for compliance determinations required by regulatory authorities. It is common practice to analyze the
sulfur, either by Ultraviolet Fluorescence or by Oxidative Microcoulometry .

This International Standard specifies the procedure of test by Ultraviolet Fluorescence Method.

vi © ISO 2013 — All rights reserved
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DRAFT INTERNATIONAL STANDARD ISO/DIS 17198

Dimethyl ether (DME) for fuels — Determination of total
sulfur — Ultraviolet fluorescence method

1 Scope

This International Standard specifies the procedure of test for the sulfur content in DME for fuels by the
ultraviolet (UV) fluorescence method. This procedure is applicable to determine the amount of total sulfur up
to the value specified in ISO 16861.

This test method will not measure sulphur that is not volatile under the practical conditions of the test, namely
room temperature and atmospheric pressure.

2 Normative references

The following referenced documents are indispensable\for the application of this document. For dated
references, only the edition cited applies. For, undated references, the latest edition of the referenced
document (including any amendments) applies?

ISO CD16861: Di-methyl ether (DME) for-fuels.= Specifications

ISO 29945: Refrigeration non-petroleum,based liquefied gaseous fuels — Dimethyl Ether(DME) —
Method of manual sampling on shoere.terminals

ISO 5725-2: Accuracy (trueness and precision)-of:measurement methods and results — Part 2: Basic method
for the determination of repeatability and reproducibility of a standard.

3 Principle

A DME sample is directly injected into a UV fluorescence detector. The sample enters into a high-temperature
combustion tube (1000°C to 1100°C), where the sulfur is oxidized to sulfur dioxide (SO,) in an oxygen-rich
atmosphere. Water produced during the sample combustion is removed and the sample combustion gases
are exposed to ultraviolet (UV) light. The SO, absorbs the energy from the UV light and is converted to excited

sulfur dioxide (SO,*). The fluorescence emitted from the excited SO,* as it returns to a stable state SO, is
detected by a photomultiplier tube and the resulting signal is a measure of the sulfur contained in the sample.

4 Reagents and materials

4.1 Inert gas

Inert gas, argon or helium, of high purity grade with a minimum purity of 99.998 volume %.
4.2 Oxygen

Oxygen, of high purity grade with a minimum purity of 99.75 volume %.

© 1SO 2013 — All rights reserved 1
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4.3 Solvent
4.3.1 General

Use either the solvent specified in 4.3.2 or 4.3.3 or a solvent similar to that occurring in the sample under
analysis. Correction for sulfur contribution from solvents used in standard preparation and sample dilution is
required. Alternatively, use of a solvent with non-detectable sulfur contamination relative to the unknown
sample makes the blank correction unnecessary.

4.3.2 n-Hexane, reagent grade.

4.3.3 Toluene, reagent grade.

4.4 Sulfur compounds

44,1 General

Compounds with a minimum purity of 99 mass %. Examples are given in 4.4.2 to 4.4.5. Where the purity of
these compounds is less than 99 mass %, the concentrations and nature of all impurities are to be
established. Certified reference materials from accredited suppliers are suitable alternatives to the compounds
listed in 4.4.2 to 4.4.5.

4.4.2 Dibutyl sulfide (DBS)

4.4.3 Dibutyl disulfide (DBDS)

4.4.4 Dibenzothiophene (DBT)

4.45 Thionaphthene (benzothiophene) (TNA)

4.5 Sulfur stock solution

Prepare a stock solution of sulfur content approximiately’ 1000 mg/l by accurately weighing the appropriate
quantity of sulfur compound (5.4) in a volumetric.flask” (6.9). Ensure complete dissolution with solvent (5.4).
Calculate the exact sulfur concentration of the .stock solution to the nearest 1mg/l. This stock solution is used
for the preparation of calibration standards..As an alternative procedure, a sulfur stock solution of
approximately 1000 mg/kg can be prepared” by accurately weighing the appropriate quantity of sulfur
compound (5.4). Take precautions to ensure that evaporation of the solvent and/or sulfur compounds is not
causing weighing errors.

4.6 Calibration standards

Prepare the calibration standards by dilution of the stock solution (4.5) with the selected solvent (4.3).
Calculate the exact sulfur content of each calibration standard.

Calibration standards with a known sulfur concentration, in milligrams per litre (or content in milligrams per
kilogram), can be obtained with a volume/volume (or mass/mass, respectively ) dilution of the stock solution at
1000 mg/l (or milligrams per kilogram, respectively). Other practices are possible but those mentioned above
avoid any density correction.

New calibration standards should be prepared on a regular basis depending upon the frequency of use and
age. When stored at low temperature, typically in a refrigerator, the calibration standards, with a sulfur content
above 30 mg/kg (or mg/l) have at least a one month use of life. Below this sulfur content (30 mg/kg), the shelf
life should be reduced.

2 © 1SO 2013 — All rights reserved
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4.7 Quality control samples
These are stable samples representative of the materials being analysed, that have a sulfur content that is

known by this test method over a substantial period of time. Alternatively, there are standard materials with a
certified value commercially available. Ensure before use that the material is within its shelf life.

5 Apparatus
5.1 Furnace

Furnace, comprising an electric device, capable of maintaining a temperature sufficient to pyrolyse all of the
sample and oxidize all sulfur dioxide (SO,). Follow manufacturer’s direction for the setting of the temperature.

It can be set either in a horizontal or vertical position.
5.2 Combustion tube

Combustion tube, of quartz, constructed to allow the directiinjection of the sample into the heated oxidation
zone of the furnace (5.1).

The combustion tube shall have side arms for the’introduction of @Xygen and carrier gas. The oxidation
section shall be large enough to ensure complete combustion of the:samiple. It can be set either in a horizontal
or vertical position.

5.3 Flow controllers
Flow controllers, capable of maintaining a-constant supply’of oxygen and carrier gas.

5.4 Vapour dryer

Vapour drier, capable of removing water_vapour formed during combustion prior to measurement by the
detector (5.5).

5.5 UV Fluorescence detector

UV fluorescence detector, a selective and quantitative detector capable of measuring light
emitted from the fluorescence of sulfur dioxide by UV light.

5.6 Microsyringe

Microsyringe, capable of accurately delivering between 5 ul and 50 ul quantities. Follow the manufacturer’s
instructions for determining the length of the needle required. For vertical injection, syringes with a
polytetrafluoroethylene (PTFE) plunger are recommended.

5.7 Sample inlet system

Sample inlet system, positioned either vertically or horizontally. It shall consist of a direct-injection inlet
system capable of allowing the quantitative delivery of the material to be analysed into an inlet carrier stream
which directs the sample into the oxidation zone at a controlled and repeatable rate. A syringe drive
mechanism, which discharges the sample from the microsyringe at a constant rate of approximately 1 pl/s
maximum, is required.

© 1SO 2013 — All rights reserved 3
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Gas outlet
@ Sample injection hole & Dehumidifier & Ultraviolet fluorescence detector
@ Combustion tube @ Ultraviolet light source & Count number indicator

Figure 1 Test apparatus for ultraviolet fluorescence method (example)
5.8 Balance
Balance, capable of weighing with an accuracy of at least 0,1, mg.
5.9 Volumetric flasks

Volumetric flasks, Class A one-mark volumetric flasks, conforming’to ISO 1042, of appropriate capacities,
including 100 ml, for the preparation of sulfurstock solution (4:5) and calibration standards(4.6).

6 Procedures

6.1 Apparatus preparation
6.1.1
Assemble the apparatus and check for leaks according to the manufacturer’s instructions.
6.1.2
Adjust the inlet pressure and flow rate of each gas according to the manufacturer’s instructions.
6.1.3
Refer to the manufacturer’s instructions to set the temperature of the furnace (6.1) high enough to ensure all
sulfur pyrolysis and oxidation, typically 1100°C in the case of a one-temperature-zone furnace or 750°C for
pyrolysis, and 1000°C to 1100°C for oxidation in the case of a two-temperature-zone furnace.

6.1.4

Adjust the instrument sensitivity and baseline stability, and perform instrument blanking procedures following
the manufacturer’s guidelines. Ensure that the UV light is stable before measurement.

NOTE For the UV light, a warm-up time of at least 30 min is usually required.
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