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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. 1ISO collaborates closely with the International Electrotechnical

Commission (IEC) on all matters of electrotechnical standardization.
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btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Patrt 3.

onal Standards adopted by the technical committees are circulated to the member bodieg for voting.
an International Standard requires approval by at least 75 % of the membetbhodies casting a vote.
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Introduction

990:2000(E)

This International Standard is one of a series that establishes criteria of purity for chemicals used in processing
photographic materials. General test methods and procedures cited in this International Standard are compiled in

ISO 10349-

1.

This International Standard is intended for use by individuals with a working knowledge of analytical techniques,

which may[not always be the case. Some of the procedures utilize caustic, toxic or otherwise hazardo
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materials. Hazard warnings designated by a letter enclosed in angle brackets “( )" a
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Over the past few years, great improvements have been made in instrumentation for various analyses. Where such
techniques have equivalent or greater precision, they may be used in place of the tests described in this
International Standard. Correlation of such alternative procedures with the given method is the responsibility of the
user. In the case of disagreement in results, the method called for in the specification should prevail. Where a
requirement states “to pass test”, however, alternative methods should not be used.
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INTERNATIONAL STANDARD ISO 5990:2000(E)

Photography — Processing chemicals — Specifications for
potassium sulfite, 650 g/l solution

1 Scople

This International Standard establishes criteria for the purity of photographic-grade potassium gulfite, 650 g/l
agueous s@lution, and specifies the tests to be used to determine the purity.

2 Normative references

The followipg normative documents contain provisions which, through referengejin this text, constitutg provisions of
this Interngtional Standard. For dated references, subsequent amendments to, or revisions of, [any of these
publications do not apply. However, parties to agreements based on this\nternational Standard are gncouraged to
investigate|the possibility of applying the most recent editions of the Rormative documents indicat¢d below. For
undated references, the latest edition of the normative document.referred to applies. Members of |ISO and IEC
maintain registers of currently valid International Standards.

ISO 1034911:1992, Photography — Photographic-grade chernicals — Test methods — Part 1: General.

ISO 10349{5:1992, Photography — Photographic-grade* chemicals — Test methods — Part 5: Defermination of
heavy metals and iron content.

ISO 10349{9:1992, Photography — Photographic-grade chemicals — Test methods — Part 9] Reaction to
ammoniacal silver nitrate.

ISO 10349711:1992, Photography — Photographic-grade chemicals — Test methods — Part 11: Determination of
specific grgvity.

ISO 10349112:1992, Photographly — Photographic-grade chemicals — Test methods — Part 12: Defermination of
density.

3 Gene€ral

3.1 Physical properties

Potassium sulfite (K,SO3), 650 g/l aqueous solution, is a clear, colourless or almost colourless liquid. Potassium
sulfite has a relative molecular mass of 158,27.

3.2 Hazardous properties

Potassium sulfite, 650 g/l agueous solution, is not hazardous when handled with normal precautions. Avoid contact
with acids.

3.3 Storage

Potassium sulfite solution shall be stored in a closed container at room temperature.

© I1SO 2000 — All rights reserved 1
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4 Requirements

A summary of the requirements is shown in Table 1.

Table 1 — Summary of requirements

International Standard in

Test Limit Subclause which test method is given
Assay Minimum: 44,5 % 7.1 ISO 5990
Maximum: 46,0 %
Mass fraction gf heavy metals (as Pb) Maximum: 0,002 % 7.2 ISO 10349-5
Mass fraction df iron (Fe) Maximum: 0,002 % 7.3 ISO 10349-5

Reaction to am|

moniacal silver nitrate To pass test 7.4 1ISO 10349-9

Specific gravity] or density:

specific gravity Minimum: 1,445 7.5.1 ISO10349-11
Maximum: 1,460
density Minimum: 1,441 g/ml 7,5.2 ISO 10349-12
Maximum: 1,457 g/ml
pH value of (1 t 9) solution 8,010 10,0 7.6 ISO 5990
Mass fraction df thiosulfate (as S,052-) | Maximum: 0,006 % 7.7 ISO 5990
Appearance ofsolution Clear and free from insoluble matter 7.8 ISO 5990

except for a slight flocculence

5 Reager

All reagents, materials and glassware shall conform.to the requirements specified in ISO 10349-1 unles

noted. The ha
in 1SO 10349
conformance

6 Sampli

See ISO 1034

7 Testm

ts and glassware

1.zard warning symbols, used as a\reminder in those steps detailing handling operations,
-1. These symbols are used, to. provide information to the user and are not meant
with hazardous labelling requirements, as these vary from country to country.

9

9-1.

bthods

5 otherwise
are defined
to provide

7.1 Assay

7.1.1 Specification

The mass fraction of potassium sulfite shall be between 44,5 % and 46,0 %.

7.1.2 Reagents

7121 Hydrochloric acid (HCI), p~ 1,18 g/ml (DANGER: (B)}C))1.

1) Hazard warning codes are defined in ISO 10349-1.

© 1SO 2000 — All rights reserved
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7.1.2.2 Potassium iodide (KI).
7.1.2.3 lodine, ¢(l,) = 0,05 mol/l (12,7 g/l)?) 3).

Weigh, to the nearest 0,001 g, 12,7 g of freshly sublimed iodine (DANGER: (C)(O)) into a tared weighing flask. Add
36 g of potassium iodide (7.1.2.2) and 100 ml of water. After solution is complete, add three drops of hydrochloric
acid (7.1.2.1) (DANGER: (B)C)), and dilute to 1 litre at 20 °C in a volumetric flask. From the mass of iodine, m,
calculate the concentration, ¢, in moles per litre, from

7.1.2.4 Sodium thiosulfate, ¢(Na,S,05) = 0,100 mol/l (15,8 g/l)2.
NOTE This solution is not required for the direct-titration method (7.1.4.3).
7.1.25 Salicylic acid, ¢c(HOCzH,COOH) =1 % (10 g/l).

7.1.2.6 Starch indicator, 5 g/l solution.

Stir 5 g of $oluble starch into 100 ml of 1 % salicylic acid solution (7.1.2.5).5Add 300 ml of this solution to 400 ml of
boiling wat¢r. Boil until the starch dissolves and dilute to 1 litre with water,

7.1.3 Apparatus

7.131 Burette, of capacity 50 ml.
7.1.3.2 Pipette, of capacity 25 ml.
7.1.3.3 Pipette, of capacity 50 ml.

7134 Magnetic stirrer and bar, for the_direct-titration method (7.1.4.3).
7.1.4 Procedure

7141 ntroduction

Use either the back-titration-method (7.1.4.2) or the direct-titration method (7.1.4.3).

7.1.4.2 Back-titration method

Using a pigette. (7»1.3.2), transfer 25,00 ml of the iodine solution (7.1.2.3) to a glass-stoppered flask.|Weigh, to the
nearest 0,J00_ 1 g, a test portion of about 0,25 g and wash th|s into the flask. Add 5 mI of the hydrochloric acid
(7.1.2.1) ; tion (7.1.2.4),
adding 2 mI of the starch |nd|cator (7 1 2 6) jUSt before the endpomt

7.1.4.3 Direct-titration method

Weigh, to the nearest 0,000 1 g, a test portion of 0,90 g. Using a pipette (7.1.3.3), transfer 50,00 ml of the iodine
solution (7.1.2.3) to a completely dry 250 ml beaker that contains a magnetic stirring bar (7.1.3.4). While stirring the

2) Commercially available analysed reagent solution is recommended. If the solution is to be prepared, see any quantitative
analytical chemistry text.

3) Itis recommended that self-prepared iodine solutions be standardized before use.

© I1SO 2000 — All rights reserved 3


https://standardsiso.com/api/?name=f9d69915a1168d48299d78f042e5adbe

1SO 5990: 2000(E)

iodine solution in the beaker, add the test portion to the centre of the beaker using a camel-hair brush. Avoid
contact of the sample with the sides of the beaker.

If the iodine is not decolorized after addition of the sample, discard the trial and restart the procedure. If necessary,

increase the

test portion by 0,10 g.

Wash down the side walls of the beaker using about 2 ml of the starch indicator (7.1.2.6). Using a burette (7.1.3.1)
immediately titrate with the iodine solution to the first permanent light-purple colour. Wash any iodine solution
remaining on the burette tip into the solution with deionized water.

If the titration exceeds 10 ml, repeat the test as this can result in test results lower than the actual assay. Adjust the

sample appropriately

7.1.5 Expression of results

7.15.1 Bafk-titration method

The assay, efpressed as a percentage by mass of potassium sulfite (K,SO5), is given by,

7,914(5¢ ¢, — ¢, V)

where

7,914

50

7.152 Di

The assay, expressed as a percentage by the mass of potassium sulfite (K,SO,), is given by

m

5 the actual concentration, expressed in moles per litreyof the iodine solution (7.1.2.3);

5 the actual concentration, expressed in moles perilitre, of the sodium thiosulfate solution (]

5 the volume, expressed in millilitres, of the-sodium thiosulfate solution used for the titration

5 the mass, expressed in grams, of the-test portion;

i$ the conversion factor obtained: from the equivalent mass of potassium sulfite (i.e. 158,
onversion factor for millilitres«tq,litres (i.e. 0,001) x 100 (for percentage);

()

N 7.1.4.2 (i.e. 25) x the.number of equivalents of the iodine solution (i.e. 2).

rect-titration méthod

7.1.2.4);

in7.1.4.2;

D7/2) x the

5 the conversion factor obtained from the volume, expressed in millilitres, of the iodine solyition added

15,827-¢; (50.+V)

1|
where

Cq is the actual concentration, expressed in moles per litre, of the iodine solution (7.1.2.3);

\% is the volume, expressed in millilitres, of the iodine solution used for the titration in 7.1.4.3;

m is the mass, expressed in grams, of the test portion;

15,827 is the conversion factor obtained from the mass of potassium sulfite equivalent to 1 mole of iodine (i.e.
158,27) x the conversion factor for millilitres to litres (i.e. 0,001) x 100 (for percentage);

50 is the volume, expressed in millilitres, of the iodine solution added in 7.1.4.3.

© ISO 2000 — All r
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7.2 Mass fraction of heavy metals

7.2.1 Specification

The maxim

7.2.2 Pro

NOTE

um mass fraction of heavy metals shall be 0,002 %.

cedure

The standard for the iron test (7.3) is prepared in the same way as the heavy metals standard.

Determine the percentage of heavy metals in accordance with ISO 10349-5. Use a test portion of 1,90 g to 2,10 g,

prepared i
accordanc

7.3 Mas
7.3.1 Spe
The maxim

7.3.2 Pro

Determine
in accords
ISO 10349

7.4 Rea

7.4.1 Sps
To pass tej
7.4.2 Pro
Determine
7.5 Spe

Either the s

7.5.1 Spe

accordance with 150 10349-5:1992,
with 1ISO 10349-5:1992, 8.1.2.

/.5. Use 4ml of the heavy metals standar

5 fraction of iron
cification
um mass fraction of iron shall be 0,002 %.

cedure

the percentage of iron in accordance with ISO 10349-5. Use a test portion of 1,90 g to 2,1
nce with 1SO 10349-5:1992, 7.3. Use 4 ml of the*jron standard prepared in acg
5:1992, 8.1.2.

ction to ammoniacal silver nitrate

cification

—

cedure

the reaction to ammoniacal silver nitrate in accordance with ISO 10349-9.
Cific gravity or density
pecific gravity‘or density is required for conformance.

cific gravity

7.5.11

bpecification

The specific gravity shall be between 1,445 and 1,460.

7.5.1.2

Procedure

prepared in

0 g, prepared
ordance with

Determine the specific gravity in accordance with 1ISO 10349-11, using a hydrometer that includes the range from

1,4t01,5.
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