DRAFT FOR COMMENTS ONLY Doc No. CHD 01 (20849)
October 2022

YR H7E TEHTT
i, ae-tet — faffy
) STETG 2142 BT AT GTRIETN

Draft Indian Standard
BROMINE, TECHNICAL — SPECIFICATION
(Third Revision of IS 2142)
(Not to be reproduced without the permission of BIS or used as an Indian Standard)

ICS 71.060.50

Inorganic Chemicals Sectional Committee ,CHD 01 | Last date of comments: 17" December 2022

FOREWORD

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards after the draft
finalized by the Inorganic Chemicals Sectional Committee had been approved by the Chemical Division
Council.

Bromine is used in the manufacture of ethylene dibromide for antiknock fluids and bromide salts. It is also
used in shrinkage-proof wool, as an intermediate for fumigants, as fire extinguisher fluid and military
poison gas.

This standard was originally published in 1962 and subsequently revised in 1974 and 1992 incorporating
requirements for iodine content and sulphates along with their methods of test. In previous revision,
requirements for bromine and chlorine content were modified keeping in line with the available
manufacturing practices in the country. Also, the method of test for chlorine was suitably modified. The
requirement for relative density was deleted.

In this revision, instrumental test methods for the determination of sulphates has been added as alternate
test methods. Also, Packing and Marking clause has been updated.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated, expressing the result of a test or analysis, shall be. Rounded off in accordance
with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant
places retained in the rounded off value should be the same as that of the specified value in this standard.
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1 SCOPE
1.1 This standard prescribes requirements and methods of sampling and test for bromine: technical.

2 REFERENCES

The Indian Standards listed below contain provisions which through reference in this text, constitute
provision of this standard. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this standard are encouraged to investigate the
possibility of applying the most recent editions of the standards Indicated below:

IS No. Title

264 : 2005 Nitric acid — Specification (third revision)

1070 : 1992 Reagent grade water — Specification (third revision)

1260 (Part 1) : Pictorial Marking for Handling and Labelling of Goods: Part 1 Dangerous Goods
1973

4905 : 2015/ Random sampling and randomization procedures (first revision)
ISO 24153
5296 : 1995 Chloroform pure and technical — Specification (second revision)

3 REQUIREMENTS
3.1 Description
The material shall be in the form of reddish-brown fuming liquid.

3.2 The material shall also comply with the requirements given in Table 1 when tested according to the
methods given in Annex A. Reference to the relevant clauses of Annex A is given in col 4 of the table.

4 PACKING AND MARKING

4.1 Packing

The material shall be packed in glass bottles with lead caps or ground glass stoppered bottles sealed with
an inert material. The bottles shall then be packed in expanded mica, diatomaceous silica or other inert

absorbents. For larger packings, homogeneously lead-lined mild steel drums or monel metal drums
conforming to the rules made by the Government of India and in force shall be used.
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Table 1 Requirements for Bromine, Technical
(Clause 3.2)
Sl Characteristic Requirement Method of Test
No. (Ref to CI No.
in Annex A)
) (2) ) (4)
i)  Bromine, percent by mass, Min 98.5 A-2
ii)  Chlorine (as CI) percent by mass, 0.5 A-3
Max
i) Non-volatile matter. percent by 0.05 A-4
mass, Max
iv) lodine (as I), percent by mass, Max 0.05 A-5
v)  Sulphates (as SO4), percent by mass Max 0.015 A-6 or A-7
4.2 Marking

The containers shall be securely closed and marked with the following information:

a) Name of the material;

b) Indication of the source of manufacture;

c¢) Net mass; and

d) Batch number or lot number in code or otherwise.

4.2.1 The containers shall prominently display the words CORROSIVE HANDLE WITH CARE, and the
appropriate caution label [see IS 1260 (Part 1)].

4.2.2 BIS Certification Marking
The packages may also be marked with the Standard Mark.

5.2.2.1 The use of the Standard Mark is governed by the provisions of Bureau of Indian Standards Act,
2016 and the Rules and Regulations made thereunder. The details of conditions under which the licence
for the use of Standard Mark may be granted to manufacturers or producers may be obtained from the
Bureau of Indian Standards.

5 SAMPLING AND CRITERIA FOR CONFORMITY

Representative samples of the material shall be drawn and judged for conformity to the requirements of this
specification in accordance with the procedure prescribed in Annex B.

ANNEX A
(Clause 3.2 and Table 1)
ANALYSIS OF BROMINE, TECHNICAL

A-1 QUALITY OF REAGENTS

A-1.1 Unless specified otherwise, pure chemicals and distilled water (see 1S 1070) shall be employed in
tests.
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NOTE — ‘pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.

A-2 DETERMINATION OF BROMINE

A-2.1 Method A (Referee Method)

A-2.1.1 Reagents

A-2.1.1.1 Potassium iodide

A-2.1.1.2 Standard sodium thiosulphate solution — 0.1 N. The solution shall be standardized before use.
A-2.1.1.3 Starch indicator solution

Triturate 5 g of starch and 0.01 g of mercuric iodide with 30 ml of cold water and slowly pour it with stirring
into 1 | of boiling water. Boil for 3 min. Allow the solution to cool and decant off the supernatant clear
liquid.

A-2.1.2 Procedure

Dissolve about 10 g of potassium iodide in 30 ml of water and transfer the solution to a clean 100 ml
volumetric flask. Weigh the flask accurately. Add about 0.5 ml of the material to the flask, stopper
immediately and weigh again. Dilute the contents of the flask to 100 ml and mix well. Pipette out 25 ml of
the solution from the flask into a conical flask and titrate with standard sodium thiosulphate solution using
freshly prepared starch indicator solution.

A-2.1.3 Calculation

. 3197V N
Bromine, percent by mass = ————

where
V = volume in ml, of standard sodium thiosulphate solution used in the titration;
N = normality of the standard sodium thiosulphate solution; and
M = mass in g of the material taken for the test.

A-2.1.3.1 In the value of bromine percentage as obtained in A-2.1.3, make a correction for the chlorine
present by subtracting the percentage result for chlorine obtained in A-3.3 multiplied by 2.25.

A-2.2 Method B (Routine Method)
The bromine content is calculated by subtracting the sum of impurities from 100.

Bromine content, percent by mass = 100 — (X; + X, + X3 + X, )

where
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Xi = chlorine content, percent by mass (see A-3.3);
X2 = non-volatile matter permit by mass (see A-4.2);
X3 = iodine content, percent by mass (see A-5.3);
Xa = sulphates, percent by mass (see A-6.3).

NOTE — The limits of impurities for iodine and sulphates shall be taken at the maximum permissible levels, for
example, iodine as 0.05 percent by mass and sulphates as 0.015 mass.

A-3 DETERMINATION OF CHLORINE

A-3.1 Reagents

A-3.11 Zinc Filings

A-3.1.2 Concentrated Nitric Acid — see IS 264.

A-3.1.3 Standard Silver Nitrate Solution — 0.1 N.

A-3.1.4 Nitrobenzene

A-3.1.5 Standard Ammonium Thiocyanate Solution — 0.1 N.

A-3.1.6 Ferric Alum Indicator — saturated solution.

A-3.2 Procedure

Add 50 ml of water to a 250 ml volumetric flask fitted with a stopper and weigh (M;). To this add about 3
ml of liquid bromine and weigh again (M). The difference between M. and M gives the exact amount (M)
of the material taken for the test. Add about 0.5 g of zinc dust and shake thoroughly for 10 min. Heat the
flask on a steam-bath to remove the excess of bromine. Dissolve the residue in 75 ml of water and 25 ml of
concentrated nitric acid. Heat the resulting solution to boiling on a water bath for 5 min. Pass a gentle stream
of air for 20 min through a tapered in-let tube extending to the bottom of the flask to completely remove
bromine. Allow the flask to cool and add 20 ml of standard silver nitrate solution. To this add 10 drops of
nitrobenzene and shake vigorously for 1 min. Titrate the excess silver nitrate with standard sodium
thiocyanate solution using ferric alum indicator, shaking well between successive additions of the titrant.
Carry out a blank determination using the same quantities of all the reagents.

A-3.3 Calculation

3.546 (V; —V,) N
M

Chlorine (as CI), percent by mass =

where
V1 = volume, in ml, of standard ammonium thiocyanate solution used in the blank determination;

V2 = volume, in ml, of standard ammonium thiocyanate solution used in test with the material;
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N = normality of standard ammonium thiocyanate solution; and
M = mass in g of the material taken for the test.
A-4 DETERMINATION OF NON VOLATILE MATTER
A-4.1 Procedure

Transfer exactly 5 ml of the material to a weighed silica dish. VVolatilize the material on a steam-bath under
hood and dry the dish for 1 h at 105 + 5°C. Cool in a desiccator and weigh again.

A-4.2 Calculation

100 X M
VXD

Non-volatile matter, percent by mass =

where
M = mass in g of the residue;
V = volume in ml of the material taken for the test; and
D = relative density of the material.
A-5 TEST FOR IODINE
A-5.1 Apparatus
A-5.1.1 Nessler Cylinders — 50 ml capacity.
A-5.2 Reagents
A-5.2.1 Zinc Dust
A-5.2.2 Ferric Chloride Solution — 10 percent (m/v).
Dissolve 10-0 g of ferric chloride in 100 ml of water and filter.
A-5.2.3 Chloroform — see IS 5296.
A-5.2.4 Standard Potassium lodide Solution

Dissolve 0-202 8 g of potassium iodide in water and dilute to 100 ml in a volumetrtic flask. One millilitre
of this solution is equivalent to 0.001 55 g of iodine.

A-5.3 Procedure

Shake 1 ml of the material with 50 ml of water and 3 g of zinc dust until all the bromine is decolorized.
Filter the contents into a Nessler cylinder. Add to the filtrate 1 ml of ferric chloride solution, 5 ml of
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chloroform and shake well. In another Nessler cylinder, take 1 ml of standard potassium iodide solution
and to this add 50 ml of water, 1 ml of ferric chloride solution, 5 ml of chloroform and shake thoroughly.
Compare the colour of the cylinders.

A-5.3.1 The material shall be taken as not having exceeded the limit prescribed in Table 1 if the intensity
of pink or violet colour of the chloroform layer in the first cylinder is not deeper than that of the colour of
the chloroform layer in the second cylinder. This colour intensity corresponds to 0.05 percent iodine in the
sample.

A-6 TEST FOR SULPHATES

A-6.1 Apparatus

A-6.1.1 Nessler Cylinders — 50 ml capacity.

A-6.2 Reagents

A-6.2.1 Dilute Ammonium Hydroxide Solution — 10 percent (v/v).

A-6.2.2 Dilute Hydrochloric Acid — 1 N.

A-6.2.3 Barium Chloride Solution — Approximately 10 percent (m/v).

A-6.2.4 Standard Sulphate Solution

Dissolve 0.1814 g of potassium sulphate in water and make up the volume to 1000 ml. One millilitre of the
solution contains 0.1 mg of sulphate (as SOa).

A-6.3 Procedure

Take 1.3 ml of the material in a 100 ml porcelain evaporating dish with 30 ml of water. Add slowly 15 ml
of dilute ammonium hydroxide solution and evaporate to dryness. Dissolve the white residue obtained in
80 ml of dilute hydrochloric acid. Take 40 ml of this solution in a. Nessler cylinder and add 1 ml of barium
chloride solution; mix well and allow to stand for 1 h. Similarly, in another Nessler cylinder, take 3 ml of
standard sulphate solution, 40 ml of dilute hydrochloric acid and 1 ml of barium chloride solution; mix and
set aside for 1 h.

A-6.3.1 The material shall be taken as not having exceeded the limit prescribed in Table 1 if the turbidity
produced with the material is not greater than that produced with the standard sample. This standard
turbidity corresponds to 0-015 percent sulphate content in the material.

A-6.4 Alternate method

Sulphates may alternatively be determined by instrumental test method as prescribed in A-7.

A-7 ION CHROMATOGRAPHY FOR SULPHATES

A-7.1 Principle

lon Chromatography is an innovative method for the determination of ions. The technique is used for the
analysis of sulphates. The technique separates ions and polar molecules based on their affinity to ion
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exchanger. When the method is employed for the determination of the anions, the identification should be
made by using a matrix covering the ions of interest. In cation exchange chromatography, the stationary
phase is functionalized with anions. These anions will attach cations towards it. These surface bound
molecules/ionic species can then be removed by using a suitable eluent containing substituted ions to
replace them or they can be removed by changing the pH of the column. Similarly, in anion exchange
chromatography, the stationary phase is cationic in nature. These cations will then separate the anions.
Conductivity detector is generally used in this method. In case of suppressor ion exchange chromatography,
analyte ions are separated on the ion exchange column and these ions together with the eluent move to the
matrix suppressor. The eluent conductivity is lowered in the suppressor and the sample ion conductivity is
increased leading to the large increase in signal to noise ratio.

A-7.2 Equipment

A-7.2.1 Anion guard column — a protector of the separator column.

A-7.2.2 Anion Separator column — suitable for selective separation of ions under analysis.

A-7.2.3 Anion Suppressor device — Anion micromembrane suppressor is used to analyse the data
Detector: Conductivity detector.

A-7.2.4 Software — Software suitable for control of various operating parameters, receiving inputs and
analysis of all data.

Sample loop of 100 pl, 200 pl, 500 pl or 1000 ul be used to determine ionic concentration as per
instrument manual and practice.

A-7.3 Reagents and Standards

A-7.3.1 Glass or polyethylene sample bottles.

A-7.3.2 Distilled water or deionized water free from the anions of interest.

A-7.3.3 Eluent — 1.7 mM of sodium bicarbonate and 1.8 mM of sodium carbonate solution is used.

For preparation of these solution, 0.2856 g of sodium bicarbonate and 0.3816 g of sodium carbonate is
dissolved in 2 | of water.

A-7.3.4 Micromembrane suppressor solution (0.025 N of sulphuric acid) — Dilute 2.8 ml of concentrated
Sulphuric acid in 4 | of water

A-7.4 Standard solutions

A-7.4.2 Sulphate — Dissolve 1.81 g of potassium sulphate in 1 | of reagent water

A-7.5 Calibration and Standardization

For each analyte of interest, prepare calibration standards at three concentration levels and a blank by adding

measured stock standards and diluting with reagent water. If the concentration of the sample exceeds the
calibration range, the sample may be diluted. Using 0.1-1.0 ml injections of each calibration standard,



DRAFT FOR COMMENTS ONLY Doc No. CHD 01 (20849)
October 2022

tabulate area responses or peak height against the concentration. Use these results to prepare calibration
curve. Record the retention time during the procedure.

A-7.6 Procedure

Dissolve between 1 to 5 g sample in 25 ml reagent grade water in PTTE/HDPE beaker and use this solution
for analysis. Inject a well-mixed sample (0.1-1.0 ml) and flush it through an injection loop using each new
sample. Use the loop of same size for the standards and samples. Record the peak in size and area units.
An automated constant volume injection system may preferably be used. The width of peak for retention
time of ions should be same for sample and standard and deviation of retention force shall not exceed +10
percent of RT of calibration. Dilute the sample with the help of reagent water if the response for the peak
exceeds the working range of the system for analysis. If required, spike the sample with an appropriate
amount of standard and reanalyze in case of absence of distinct resolution. Retention time is inversely
proportional to concentration. For clear resolution, the sample can further be diluted. The dilution should
be made to an extent till there is no deviation from the method.

A-7.7 Data analysis and Calculations

Prepare a calibration curve for each analyte by plotting instrument response against concentration.
Compare the sample response with the standard curve and compute sample concentration. Multiply the
value by appropriate dilution factor.

Report results in mg/l or by suitably modifying into percentage. Only report those values that fall within
the range of lowest and highest calibration standards.

ANNEX B
(Clause 5)
SAMPLING OF BROMINE, TECHNICAL

B-1 GENERAL REQUIREMENTS OF SAMPLING

B-1.1 In drawing samples, the following precautions and directions shall be observed.

B-1.2 Precautions shall be taken to protect the samples, the material being sampled, the sampling instrument
and the containers for samples from adventitious contamination.

B-1.3 Samples shall be placed in suitable, clean and dry containers on which the material has no action.
B-1.4 Sample containers shall be of such a size that they are almost completely filled with the sample.

B-1.5 Each sample container shall be sealed airtight after filling and marked with full details of sampling
and the date of sampling.

B-2 SCALE OF SAMPLING
B-2.1 Lot

All containers in a single consignment of the material drawn from a single hatch of manufacture shall
constitute a lot. If a consignment is declared or known to consist of different batches of manufacture, the



DRAFT FOR COMMENTS ONLY Doc No. CHD 01 (20849)
October 2022

containers belonging to the same batch shall be grouped together and each such group shall constitute a
separate lot.

B-2.1.1 Samples shall be tested for each lot for ascertaining the conformity of the material to the
requirements of the specification.

B-2.2 The number of containers (n) to be selected for sampling from the lot shall depend on the size of the
lot (N) and shall be in accordance with Table 2.

B-2.3 These containers shall be selected at random from the lot and in order to ensure the randomness of
sampling, random sampling procedures as given in 1S 4905 may be followed.

Table 2 Number of Containers to be drawn for Sampling
(Clause B-2.2)

Lot Size Number of Containers
to be Selected
(N) (n)
1) (2)
Up to 15 2
16 to 25 3
26 to 100 4
101 to 300 5
301 to 500 6
501 to 800 8
801 to 1000 10

B-3 TEST SAMPLES AND REFEREE SAMPLE

B-3.1 Preparation of Test Samples

Take out not less than 50 ml of the material from each container selected for sampling, the total volume of
the material collected from all the containers being not less than 500 ml. This composite sample shall be
divided into three equal parts not less than 100 ml each, and each part shall be transferred to a clean dry
amber glass bottle. The bottles shall be sealed air-tight and labelled with all the particulars of sampling.

B-3.2 One set of test samples shall be sent to the purchaser and one to the supplier. The third set bearing
the seal of the purchaser and the supplier shall constitute the referee sample, to be used in case of dispute.

B-4 TEST
B-4.1 Tests for all the characteristics given in Table 1 shall be conducted on the composite sample.
B-5 CRITERIA FOR CONFORMITY

B-5.1 The lot shall be declared as conforming to the specification if the test results on the composite sample
meet the requirements given in Table 1.



