BRITISH STANDARD

Sampling and analysis
of iron, steel and other
ferrous metals —

Part 3: Methods of analysis —
Section 3.28 Determination of sulfur —

Subsection 3.28.3 Steel and iron:
spectrophotometric method

ICS 77.080.00

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW
'\ W

Full document details: BS 6200-3.28.3:1995

IBS 6200-3.28.3:
1995

ISO 10701:1994

s @
LAY S =
T

Document Sharing Hub


http://dx.doi.org/10.3403/00612628U
http://www.avadocuments.com/doc/bs-6200-3-28-3-1995
http://www.avadocuments.com/doc/bs-6200-3-28-3-1995

BS 6200-3.28.3:1995

Committees responsible for this
British Standard

The preparation of this British Standard was entrusted to Technical
Committee ISE/18, Sampling and analysis of iron and steel, upon which the
following bodies were represented:

BCIRA

British Iron and Steel Producers’ Association
Ministry of Defence

TWI

Coopted members

This British Standard, having
been prepared under the
direction of the Engineering
Sector Board, was published
under the authority of the
Standards Board and comes

into effect on . . . .
15 December 1995 Amendments issued since publication

© BSI 08-1999 Amd. No. Date Comments

The following BSI references
relate to the work on this
standard:

Committee reference ISE/18
Draft for comment 93/300210 DC

ISBN 0 580 24932 8 Documents

Document Sharing Hub

Full document details: BS 6200-3.28.3:1995


http://www.avadocuments.com/doc/bs-6200-3-28-3-1995
http://www.avadocuments.com/doc/bs-6200-3-28-3-1995

BS 6200-3.28.3:1995

Contents

Committees responsible

National foreword

Page
Inside front cover
i1

© 00 3 O Ot i~ W N =

—
o

11

Scope

Normative references
Principle

Reagents

Apparatus

Sampling

Procedure
Expression of results
Special case

Notes on procedure
Test report

1O O U W

Annex A (informative) Additional information on the
international cooperative tests

Annex B (informative) Graphical representation of precision data

©

Figure 1 — Example of an apparatus for purification

of the reducing mixture

Figure 2 — Example of an apparatus for reduction and distillation

Figure B.1 — Logarithmic relationship between sulfur
content (w,) and repeatability () or reproducibility (R and R.,)

w

Table 1
Table 2
Table 3
Table A.1

o O Ut —|©

List of references

Inside back cover

Documents

© BSI 08-1999

Full document details: BS 6200-3.28.3:1995

Document Sharing Hyb


http://www.avadocuments.com/doc/bs-6200-3-28-3-1995
http://www.avadocuments.com/doc/bs-6200-3-28-3-1995

BS 6200-3.28.3:1995

National foreword

This Subsection of has been prepared by Technical Committee ISE/18. It
is identical with ISO 10701:1994 Steel and iron — Determination of sulfur
content — Methylene blue spectrophotometric method, published by the
International Organization for Standardization (ISO).

Cross-references

Publication referred to Corresponding British Standard

[SO 1042:1983 B A Specification for one-mark volumetric flasks
(Identical)

[SO 3696:198 BS 3978:1987 Specification for water for laboratory use
(Identical)

[SO 5725:1986 BS 5497 Precision of test methods

Part 1:1987 Guide for the determination of repeatability
and reproducibility for a standard test method by

inter-laboratory tests
(Identical)

The Technical Committee has reviewed the provisions of ISO 377-2, ISO 385-1
and , to which reference is made in the text, and has decided that they are
acceptable for use in conjunction with this standard. Related British Standards
for ISO 385-1:1984 and ISO 648:1977 are, respectively, Specification

for burettes and [BS 1583:1986 Specification for one-mark pipettes. Appropriate
procedures from [[SO 377 are incorporated in BS 6200-2:1993 Methods of

sampling and sample preparation.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and 11,
pages 1 to 10, an inside back cover and a back cover.
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inside front cover. Documents
-y m Sharing Hub

11

Full document details: BS 6200-3.28.3:1995


http://dx.doi.org/10.3403/BS6200
http://dx.doi.org/10.3403/00096581
http://dx.doi.org/10.3403/00631297
http://dx.doi.org/10.3403/00171233
http://dx.doi.org/10.3403/00096581U
http://dx.doi.org/10.3403/BS5497
http://dx.doi.org/10.3403/30163411U
http://dx.doi.org/10.3403/00138817
http://dx.doi.org/10.3403/00153022
http://dx.doi.org/10.3403/01110284U
http://www.avadocuments.com/doc/bs-6200-3-28-3-1995
http://www.avadocuments.com/doc/bs-6200-3-28-3-1995

BS 6200-3.28.3:1995

1 Scope

This International Standard specifies a methylene
blue spectrophotometric method for the
determination of sulfur in steel and iron.

The method is applicable to sulfur contents
between 0,000 3 % (m/m) and 0,010 % (m/m).
However, niobium, silicon, tantalum and titanium
interfere in the determination of sulfur.

Depending on the concentration of the interfering
elements, the application ranges and test portion
masses given in Table 1 apply.

Table 1

Maximum allowable content Test Application
of the interfering elements portion | ranges Aw,
% (mlm) % (mlm)
Nb Si Ta Ti g
0,000 3 to
05 |1,0 |03 |1,0 |1,0 0,001 0
0,001 0 to
1,0 (2,0 |06 |20 0,50 0,010

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of
applying the most recent editions of the standards
indicated below. Members of IEC and ISO maintain

registers of currently valid International Standards.

ISO 377-2:1989, Selection and preparation of
samples and test pieces of wrought steels —
Part 2: Samples for the determination of the
chemical composition.

ISO 385-1:1984, Laboratory glassware —
Burettes — Part 1: General requirements.

IS0 648:1977, Laboratory glassware — One-mark
pipettes.

[SO 1042:1983, Laboratory glassware — One-mark

volumetric flasks.

[SO 3696:19871, Water for analytical laboratory

use — Specification and test methods.

[SO 5725:1984, Precision of test methods —

Determination of repeatability and reproducibility
for a standard test method by inter-laboratory tests.

3 Principle

Dissolution of a test portion in a mixture of
hydrochloric and nitric acids.

Evaporation with perchloric acid until white fumes
appear to remove hydrochloric and nitric acids.

Dissolution of the salts in hydrochloric acid.
Evolution of hydrogen sulfide by reducing with a
mixture of hydroiodic and hypophosphorous acids in
a nitrogen atmosphere, distillation, and absorption
into zinc acetate solution.

Formation of methylene blue by reacting with
N,N-dimethyl-p-phenylenediamine and iron(III)
solution.

Spectrophotometric measurement at a wavelength
of about 665 nm.

4 Reagents

During the analysis, unless otherwise stated, use
only reagents of recognized analytical grade with a

very low sulfur content, and only freshly prepared
grade 2 water as specified in [[SO 3696.
4.1 Hydrochloric acid, p about 1,19 g/ml.

4.2 Hydrochloric acid, p about 1,19 g/ml,
diluted 1 + 15.

4.3 Perchloric acid, p about 1,54 g/ml.
4.4 Hydrobromic acid, p about 1,48 g/ml.
4.5 Mixture of hydrochloric and nitric acids

Mix one volume of hydrochloric acid (4.1) and one
volume of nitric acid, p about 1,40 g/ml.

Prepare immediately before use.
4.6 Reducing reagent solution

Transfer 200 ml of hydriodic acid

[about 57 % (m/m)] and 50 ml of hypophosphorous
acid [about 50 % (m/m)] into the purifying
apparatus (see Figure 1). Purge with nitrogen (4.12)
at a flowrate of 100 ml/min for 10 min, to mix the
acids and expel air from the system. Switch on the
electric heating mantle. Heat to boiling and boil
gently for about 120 min at a temperature of
about 115 °C in a current of nitrogen. When
purification is completed (see 10.3), switch off the
electric heating mantle. Then cool the solution and
keep it in a brown bottle.

4.7 Absorbing solution

Dissolve 5 g of zinc acetate dihydrate
[(CH3C00)9Zn.2H50] in 400 ml of water.

Add 200 ml of sodium hydroxide solution, 30 g/l,
and 70 g of ammonium chloride, and then dilute
to 1 000 ml with water.
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