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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 ISO 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.
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INTERNATIONAL STANDARD ISO 15671:2023(E)

Rubber and rubber products — Determination of total
sulfur content using an automatic analyser

WARNING 1 — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
determine the applicability of any other restrictions.

WARNING 2 — Certain procedures specified in this document might involve the use orjgeneration
of sybstances, or the generation of waste, that could constitute a local envirohmertal hazard.
Reference should be made to appropriate documentation on safe handling and disposal after
use.

1 $cope

This|document specifies an instrumental (automatic analyser) method for the determinaltion of total
sulfur in rubber and rubber products.

2 Normative references

The following documents are referred to in the text.iv such a way that some or all of their content
consfitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

[SO 123, Rubber latex — Sampling
ISO 124, Latex, rubber — Determination @f total solids content

ISO 1795, Rubber, raw natural and raw-Synthetic — Sampling and further preparative procedyres

3 Terms and definitions
For the purposes of this‘fdpcument, the following terms and definitions apply.
SO gnd [EC maintain)terminology databases for use in standardization at the following addresses:

— SO Online-browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
sample
unit selected to represent the material to be analysed

3.2
test piece
actual material used in the analysis

3.3
control sample
material with a recognized content of sulfur, analysed with each set of test pieces

©1S0 2023 - All rights reserved 1
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4 Principle

4.1 Specified here is a reliable, rapid, instrumental (automatic analyser) method for determining total
sulfur in rubber and rubber products. The sulfur is determined by a single instrumental procedure
consisting of weighing a test piece, placing it in the instrument and initiating the (subsequently
automatic) analytical process. The analysis may be controlled manually to a limited degree, and a
capability to perform computations automatically may be provided by the instrument used to perform
the analysis.

4.2 The actual process can vary substantially from instrument to instrument because a variety of
means can e USed To Meet the primary requiTements of the method. T e method mciudes the folfoying:

a) conversjion of sulfur-containing materials to sulfur dioxide in an oxygen stream;

b) determination of the sulfur dioxide by one of three detection schemes, and hencethe total sulfur
content

4.3 In the hydrogen peroxide detection configuration, the sulfur dioxide is‘absorbed in hydrogen
peroxide, converting sulfur dioxide to sulfuric acid which is subsequently titrated with standard alkali,
enabling the sulfur to be calculated.

4.4 In the|iodine solution detection configuration, the sulfur dioxide“is absorbed in standard i¢dine
solution, reflucing iodine to iodide which is subsequently measured by a polarized dual platjnum
electrode syjstem, enabling the sulfur to be calculated.

4.5 In the sulfur dioxide detection configuration, the sulfur dioxide is passed through an infiared
absorption dletector or thermal conductivity detector erany equivalent detector and determined fyising
a sulfur diogide standard, enabling the sulfur to be caleulated.

5 Requirements for apparatus

5.1 Becaufse a variety of instrumental\(automatic analyser) component configurations can be [used
satisfactorily for this method, no specifications are presented with regard to overall system ddgsign.
Functionally, however, the following-requirements are specified for all instruments.

5.2 The cpnditions for combustion of the sample shall be such that (for the full range of applifable
samples) sylfur-containjig)components shall be converted completely to sulfur dioxide. Geheral
instrumental conditions that affect complete combustion include:

a) availability of the*oxidant;

b) temperature;

c) time.

5.3 For the configuration described in 4.3, a correction shall be made for acidity when chlorine
is present by titration of a portion of the absorption solution for chloride, which is calculated as
hydrochloric acid and subtracted from the total acidity.

5.4 In the iodine solution and sulfur dioxide detection methods (4.4 and 4.5), the detection system
shall determine sulfur without interference and the detector should ideally provide a linear response
that correlates directly with sulfur concentration over the full range of possible concentrations from
the applicable test samples.

2 © IS0 2023 - All rights reserved
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5.5 The system shall include provisions for evaluating nonlinear response appropriately, so that
nonlinear responses can be correlated accurately with concentration. Such provisions can be integral
with the instrument or be provided by (auxiliary) computation schemes.

5.6 Finally, except for those systems in which the sulfur concentration is expressed as a direct output,

the instrument shall include an appropriate detector response readout device.

6 Reagents

Reagent grade chemicals shall be used in all analyses unless otherwise indicated.
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Oxygen, as specified by the instrument manufacturer.

Additional reagents as specified by the instrument manufacturer.

ents can vary substantially for different instruments; in all cases, however, the reage
e instrument manufacturer shall be used.

nstrument (automatic analyser) preparation and calibration

Assemble the instrumental (automatic analyser) system in accordance with the ma
uctions.

For the response (drift) adjustment, weigh.and analyse (in accordance with the ma
uctions) an appropriate test piece of the sulfur calibrating agent. Repeat this procedu
ument response, as recommended by theymanufacturer, until the absence of drift is in

For the calibration, select calibrating agents and materials specified by the manuf]
certified sulfur contents lying within the range of those of the samples to be analy
b such calibrating agents aré\récommended for each range of sulfur contents to be
h possible, two of the calibrating agents shall bracket the range of sulfur contents to be
the third falling within'the range.

For the calibrationprocedure, analyse pieces of the calibrating agent chosen (see 7.3)

ulfur content ittthe samples to be tested. Continue analysing until the results from five
'minations_fall-within the repeatability interval (see Annex A) of this test method. (]
ument in-accordance with the manufacturer's instructions using these values. The resy
be withinthe precision limits stated for the calibrating agent, otherwise the calibratio
be repeated.

specification refers to the reagents used to meet the requirements’cited in 4.3 t;t
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7.5

For the periodic calibration verification and recalibration, analyse a control sample on a periodic
basis. The results obtained for the control sample shall be within established limits. If not, all results
obtained since the last successful control check shall be rejected and the calibration procedure
repeated.

8 Sampling and preparation of test piece

For solid rubber, take the laboratory sample and prepare the test piece in accordance with the method
specified in ISO 1795.

For latex, take the laboratory sample in accordance with ISO 123 and prepare the dry latex test piece as
specified in ISO 124.
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Prepare a te
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9 Procedure

Analyse a te

Carry out th

st piece of the sample in accordance with the manufacturer's instructions.

e analysis in duplicate.

10 Calculation

Calculate th

_ Bxd
m

S

where

e percent sulfur, S, by Formula (1):

L 100 % €y

B ist

C isthe detector response per unit mass established for sulfur during)calibration;

m ist

11 Precis

See Annex A.

12 Test report
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e detector response for sulfur;

e mass of the test piece, in grams.
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Annex A
(informative)

Precision

The precision of the test method was determined in accordance with ISO 19983. Refer to this document
for terminology and other statistical details.
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Table A.1.— Precision data for the determination of total sulfur content using an aptomatic
analyser
Sample Average result Within-laboratory Between laboratories
(%) Sy r Sp R
R2 1,34 0,02 0,06 0,07 0,20
R3 1,95 0,02 0,05 0,15 0,44

is the within-laboratory standard deviation

is the repeatability (in measurement units)

Sp isthe between-laboratory standard deviation
R isthe reproducibility (in measurement units)
© IS0 2023 - All rights reserved 5


https://standardsiso.com/api/?name=7865c2f15b319e8fc5349b05a5bc1703

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Principle 
	5 Requirements for apparatus 
	6 Reagents 
	7 Instrument (automatic analyser) preparation and calibration 
	8 Sampling and preparation of test piece 
	9 Procedure 
	10 Calculation 
	11 Precision 
	12 Test report 
	Annex A (informative) Precision 
	Bibliography 

