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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.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Scope

5 document specifies the qualitative and quantitative analysis methods for the deter
chlorates content in pyrotechnic compositions by chemical titration analysis, with the
pction limit (Cl O571) of 1 000 mg/keg.

Normative references

following documents are referred to in the text in such a»way that some or all of th
Ktitutes requirements of this document. For dated referefices, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

22863-1, Fireworks — Test methods for determination‘of specific chemical substances — Par

Terms and definitions
the purposes of this document, the terms and definitions given in ISO 22863-1 apply.
and IEC maintain terminological databases for use in standardization at the following ad

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

IEC Electropedia: availabteyat http://www.electropedia.org/

Principle of themethod

litative analysis; if any, the chlorates in the sample are dissolved in water, and then th
hlorates is_detected by special coloration reaction of aniline hydrochloride under st
ditions.

ntitative analysis: After the sample is extracted by ethanol, the chlorate(s) is(are) d
water and reacted totally with an excess of ammonium ferrous sulphate solution. The

hination of
minimum

bir content
pplies. For
[s) applies.

t 1: General

dresses:

e presence
fong acidic

jssolved in
remaining

con

adpotassium

.........

dichromate standard solution. The initial content of chlorate in the sample test solution is calculated
from the difference between (1) the volume of consumed potassium dichromate standard solution in
the sample solution titration and (2) the volume of consumed potassium dichromate in a blank titration
of a solution that contains the same quantity of ammonium ferrous sulphate as added to the sample test
solution.

5

Safety Requirements

Laboratory operations should comply with appropriate safety requirements: peculiarly, for flammable,
explosive, highly toxic and other dangerous materials and samples as well as strong acids, strong alkali
and other corrosive materials, operators should wear appropriate protection equipment and follow

app

©IS

ropriate safety rules.
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Special me

asures should be taken for contingencies or uncontrollable reactions.

6 Reagents

Unless otherwise stated, only confirmed as analytical reagent, distilled water or deionized water or

equivalent

purity water shall be used.

6.1 Hydrochloric acid (p = 1,19 g/ml)

6.2 Anil
acid (6.1)

h A P Jal Liph | Coalssia |l £ a1l 1 | 1.1 LA | ] 1 o (il 1 £1 | Jal
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6.3 Ethanol Solution (1 part Ethanol + 1 part water)

6.4 Bari

im chloride solution (15 g of barium chloride + 3 g of potassium hydrexide dissolve

100 ml of Water)

6.5 Sulfyric acid (p = 1,84 g/ml)

6.6 Phogphoricacid (p =1,87 g/ml)

6.7 Ammonium Ferrous Sulphate Solution (39,2 g/1)

6.8 Mixq

50 ml of water, cooled before use)

6.9 Sodi

um di-aniline sulfonate solution 0,5 % (0,5 g of sodium di-aniline sulfonate dissolve

100 ml of Water, add 1 drop of sulfuric acid (6.5))

6.10 Potassium dichromate: pure (primary standard reagent quality)

d acid (20 ml ) of sulfuric acid (6.5) and 5 ml‘of phosphoric acid (6.6) (slowly adde

ide

 in

d in

1 in

6.11 Potapssium dichromate standard titration solution: c¢(1/6 K,Cr,0,) = 0,1 mol/l, preparedl as

follows:

Place 4,903

dissolutiorn], and then placesall into the 1 000 ml volume bottle, add water to the scale, mix evenly.

7 Appa

ratus

7.1 Ana]lytical Balance: accuracy 0,1 mg

7.2 Filte

5 g of potassium.dichromate in a 250 ml beaker, add the right amount of water until compllete

r Paper

7.3 Beaker: 200 ml

7.4 Electric hot plate: capable of reaching 300 °C

7.5 Sand core crucible: filter: aperture 3 pm~4 um

7.6 Suction filter bottle: 500 ml

7.7 Volume bottle: 250 ml

© ISO 2021 - All rights reserved
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7.8 Graduated pipette: 50 ml
7.9 Erlenmeyer: 300 ml
7.10 Acid type burette: 50 ml

8 Preparations

Preparation of samples shall be performed according to ISO 22863-1:2021, 5.3.2.2.

9 [Analysis

9.1 General

The analysis procedure may start from step 9.2. If the test result in qualitative analysis is rjegative (-),
then conclude the absence of chlorates in the sample. Otherwise, continue tostep 9.3 of the quantitative
angﬁysis procedure to determine the content of chlorates. Where apprepriate, step 9.2 of the|qualitative
anallysis may also be omitted and the quantitative analysis directly started from step 9.3.

9.2 Qualitative analysis

9.2]1 Sample size

Take 0,1 g sample, using the analytical balance (7.1);

9.212 Digestion process

Plage the sample (9.2.1) in the centre of the filter paper (7.2), add 1 drop of water on it, wait for the
watler to spread within the sample.

Add 1 drop of aniline hydrochloride selution (6.2) at the centre of the wetted sample, let it spijead within
the[sample to the sides of the filter paper. If the filter paper doesn’t appear blue with a purplle ring, the
absgnce of chlorates can be concluded and the result is negative (-); otherwise, the result is positive (+)
and then the content of chlorates in the sample shall be determined according to step 9.3.

9.3| Quantitative-analysis

9.3]1 Samplesize
Takle one 1;0¢ sample, using the analytical balance (7.1)

Duplicate the sample.

9.3.2 General requirement

The analysis of the two samples shall be carried out immediately one after the other.

9.3.3 Test procedure

Place the sample (9.2.1) in a beaker (7.3), wet it with a small amount of ethanol solution (6.3), add 10 ml
of barium chloride solution (6.4), add 20 ml of water, heat to boiling on the electric hot plate (7.4) for
2 minutes~3 minutes. Remove the solution from the electric hot plate and wait for 40 minutes.

Transfer the solution into the sand core crucible (7.5) and let it filter through it. Wash the residue with
water 5~6 times successively to obtain a total of 100 ml of washing water in a beaker (7.1). Filtrate

© IS0 2021 - All rights reserved 3
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the washing water into the suction filter bottle (7.6). Pour the content of the suction filter bottle in a
volume bottle (7.7).

Wash the beaker and the suction filter bottle and pour the used washing water in the same volume
bottle as before. Cool and add water to the 250 ml scale and then mix.

Take 50 ml of the solution from the previous step with a graduated pipette (7.8) place itin the erlenmeyer
(7.9), add 50 ml of ammonium ferrous sulphate solution (6.7), add 40 ml of mixed acid (6.8), mix, wait for
10 minutes, add 2 ml of sodium di-aniline sulfonate (6.9) and then add potassium dichromate standard
solution (6.10) until the solution turns purple as the end point of the titration process.

A blank te
from the s
ferrous su
proportions as for the sample test solution.

9.34 Ca

Calculate t

m

The arithnj

9.3.5 Ac

The absolufte difference.ofthe two results shall be calculated and conform with Table 1.

is
is
is
is

is

hme source as the water used for the above washing process with addition of ammon
phate solution (6.7), mixed acid (6.8) and sodium di-aniline sulfonate (6.9) in~the s

culations
he chlorate content (in % C1051) of the two samples W using Formula-(1):

_VO )CM

6m

the chlorate content of the sample, %

the accurate value of potassium dichromate standard solution, mol/1

che volume of potassium dichromate standard solution in blank test, ml
che volume of potassium dichromate stanhdard solution in sample test, ml
the molar mass of the root of chlorate (M = 83,45 g/mol)

the mass of the sample, g

etic mean is the test result and is given with two decimal digits.

curacy

Table 1 — Absolute difference of parallel results

T shall be carried out in parallel WIth a chiorate-iree blank solution made of water Coiihing

um
hme

M

Quality fraction of chlorate Absolute difference of parallel results
<20 % <0,20%
20 %~50 % <0,30 %
>50% <0,50 %

10 Test report

The test report shall include at least the following information:

— name and address of the testing laboratory;

— date of issue;

— reference to this document, i.e ISO 22863-7:2021;

4
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