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Foreword

This Malaysian Standard was developed by the Working Group on Soda Ash (WG/B/11-2)
under the authority of the Technical Committee on Water Treatment Chemicals.

Major modifications in this revision are as follows:

a) the scope has been added to include information on the application and safe handling
of soda ash,

b) the normative references have been updated to Occupational Safety and
Health(Classification, labelling and safety data sheet of hazardous chemicals) Regulation,

C) terms and definitions for light and dense sodium carbonate has been added,

d) the physical requirement for bulk density has been revised to 0.50 kg/dm3 — 0.80 kg/dm?”
for light soda ash and to 0.81 kg/dm3— 1.20 kg/dm?®” for dense soda ash,

e) the working days for purchaser to completed laboratory examination has been changed
from five to ten working days,

f) Clause 8 Marking, labelling and storage has been added
9) Insoluble matter has been revised to 500 max.

This Malaysian Standard cancels and replaces MS 1551:2002, Specification for soda ash
(sodium carbonate) used for potable water supply.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Soda ash (sodium carbonate) for use in potable water supply —
Specification
(First revision)

1 Scope

This Malaysian Standard specifies requirements for soda ash for use in potable water supply
service.

The main purpose of this standard is to provide purchasers, manufacturers, and suppliers
with the minimum requirements for soda ash, including physical, chemical, packaging,

transportation and testing requirements. It also gives information on the application and safe
handling of this chemical.

2 Normative references
The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of

the normative references (including any amendments) applies.

MS I1SO 740, Sodium carbonate for industrial use — Determination of total soluble alkalinity —
Titrimetric method

ISO 2460, Sodium hydrogen carbonate for industrial use -- Determination of iron content --
1,10- Phenanthroline photometric method

ISO 12846, Water quality -- Determination of mercury -- Method using atomic absorption
spectrometry (AAS) with and without enrichment

ANSI/AWWA B201, Soda ash

BS EN 897:2012 Chemicals used for treatment of water intended for human consumption.
Sodium carbonate

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of
Hazardous Chemicals) Regulations

3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1 dense sodium carbonate

Dense/heavy sodium carbonate is white fine particle with Particle-Median-Diameter (D50) of
approximately 300 microns.

© STANDARDS MALAYSIA 2021 - All rights reserved 1
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3.2 light sodium carbonate

Light sodium carbonate is white crystalline powder with Particle-Median-Diameter (D50) of
approximately 100 microns.

4 Descriptions

4.1 Chemical name

Sodium carbonate.

4.2 Synonym or commonh hames
Soda ash, anhydrous sodium carbonate, light soda ash, heavy soda ash, dense soda ash.
4.3 Grade

4.3.1 Light soda ash

4.3.2 Dense soda ash

4.4 Empirical formula

Na2CO3

4.5 Relative molecular mass
105.99.

4.6 CAS registry number’
497-19-8

4.7 Physical properties

4.71  Appearance

The product is a white powder or crystals, slightly hygroscopic.
4.7.2  Solubility in water

212 g/L (at 20 °C)

332 g/L (at 35.4 °C)

4.7.3 Density

2.53 g/cm3

' Chemical Abstracts Services Registry Number

2 © STANDARDS MALAYSIA 2021 - All rights reserved
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The bulk density is:

a) ranging from 0.50 kg/dm3 to 0.80 kg/dm3 (light soda ash);
b) ranging from 0.81 kg/dm3 to 1.20 kg/dm3 (dense soda ash).
4.7.4  Vapour pressure

Not applicable.

4.7.5 Boiling point at 100 kPa or 1 bar

Not applicable.

4.7.6 Melting point

851 °C.

4.7.7  Specific heat

1.043 j/(kg K).

4.7.8 Viscosity (dynamic)

Not applicable.

4.7.9 Critical temperature

Not applicable.

4.7.10 Physical hardness

The hardness of solid sodium carbonate is given as 1 to 2 on the Mohs’ scale of hardness.
4.8 Chemical properties

Sodium carbonate reacts exothermically with acids with formation of carbon dioxide. Sodium
carbonate is slightly hygroscopic and dissolution in water is an exothermic reaction.

5 Requirements

5.1 Purity criteria

The soda ash supplied according to this standard shall not contain any impurities and

additives in such concentration that is capable of producing deleterious or injurious effects on
the health of those consuming water that has been properly treated with the soda ash.

Limits have been given for impurities and chemical parameters where these are likely to be
present in significant quantities from the current production process and raw material. If the

© STANDARDS MALAYSIA 2021 - All rights reserved 3
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production process or raw material leads to significant quantities of impurities, by products or
additives being present, this shall be notified to the user.

5.2  Specifications

The product shall comply with the requirements specified in Table 1.

Table 1. Requirements for soda ash

Parameter

Requirement

Test method

A. Product requirement

Soda ash (Na2COs3), % w/w

99.0 min.

Annex A

B. Impurities Limit as mg/kg of product, max. Test method
Insoluble matter 500 max. Annex B
Iron (I1) 20 max. Annex C

C. Physical requirement

Requirement

Test method

Bulk density, kg/dm3

0.50 kg/dm3 — 0.80 kg/dm3 (light soda ash)
0.81 kg/dm3 — 1.20 kg/dm3 (dense soda ash)

Annex D

D. Toxic substances

Limit as mg/kg of product, max.

Test method

Arsenic (As) 2
Cadmium (Cd) > Annex E

Chromium (Cr) 2
Nickel (Ni) 2 Annex E

Lead (Pb) 2
Mercury (Hg) 0.1 Annex F

NOTE. Limits have been given for impurities and toxic substances where these are likely to
be present in significant quantities from the current production process and raw materials. If
a change in the production process or raw water materials leads to significant quantities of
other impurities or by products being present, this shall be notified to the user.

6 Sampling

6.1 Location

Sampling for purpose of quality verification shall be taken immediately after receipt of a
delivery in bags, at the point of destination. For certification purposes, sampling shall be done
in the factory, in accordance to respective certification body’s procedures and sampling plan.

6.2 Sampling from bags

4
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6.2.1 Equal quantities of soda ash shall be taken from at least 5 % of the total delivered
bags by using a powder sampling device to make up a total of 2 kg to 3 kg of sample per
delivery. Sample shall be taken from the centre portion of bagged materials to avoid
contamination by absorbed moisture and carbon dioxide. No sample shall be taken from torn
bags.

6.2.2 The individual samples shall be combined by mixing in a closable container (of
plastics or glass) to give a composite sample if necessary. A laboratory sample of about 2 kg
shall be taken from the well-mixed composite sample.

6.2.3 The laboratory sample from 6.2.2 shall be filled into three glass or plastic bottles
about 500 g each which shall then be closed air-tight, sealed and labelled. One of these
samples is intended for testing by the recipient, and the others are held ready for analysis in
the event of a later complaint.

6.3  Sample distribution

6.3.1 Each container shall be clearly labelled with product name, type of container
samples, manufacturer's name, sampling date, production location, sampling location, lot
number, and shall bear the signature of the person responsible for sampling.

6.3.2 One of the three sealed samples is for immediate use by the purchaser for testing of
the delivery/shipment. As for the remaining two sealed samples, one shall be retained by the
purchaser for third party verification if needed, the other sealed sample shall be returned and
kept by the supplier.

6.4  Sample retention

Samples shall be retained for at least 30 days after the date of receipt of the shipment before
they are discarded.

6.5 Test samples

Test samples shall be obtained from the sealed sample delivered to the laboratory. The
sample container shall be unsealed only when necessary. The container should be
immediately resealed after the test sample is removed. The sample shall be thoroughly mixed
before each test portion is withdrawn for analysis.

7 Test methods
71 Completion

Laboratory examination of the sample by the purchaser shall be completed within ten working
days after receipt of shipment or within a period as agreed upon between the purchaser and
supplier or manufacturer.

7.2 Methods of test

Methods of testing soda ash shall conform to the procedures in annexes listed in Table 1.
Alternative recognised reference test procedures can be used with the written agreement of
both buyer and supplier or as in-house routine quality control test methods. In any case of
conflict, the methods of this standard shall prevail.

© STANDARDS MALAYSIA 2021 - Al rights reserved 5
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8 Marking, labelling and storage
Each shipment of product shall carry with it some means of identification.
8.1 Marking

Each bag of soda ash shall be marked legibly. The marking shall include the following:

a) “soda ash (sodium carbonate)”, trade name and grade.

b) net weight.

C) name, address and telephone number of supplier and/or manufacturer.
d) batch number.

e) the date of manufacturing or packaging.

f) any other markings as required by applicable laws.

8.2 Labelling

The following labelling requirements (written in both Bahasa Malaysia and English) shall apply to
soda ash and shall comply with the requirements of the latest version of Occupational Safety
and Health (Classification, labelling and safety data sheet of hazardous chemicals) Regulation.
8.3 Packaging and transportation

Soda ash shall be delivered in bags. No contamination of soda ash by toxic substances shall
occur during transportation or storage. The supplier shall provide recommendations for
appropriate materials for the storage, handling, and packaging of the product.

Soda ash is not classified as a dangerous product for road, rail, sea and air transportation.

8.4  Certificate of analysis

Certificate of analysis, with the indication of country of origin should accompany all deliveries for
the chemical and be given to end users.

8.4.1 The contents of the certificate of analysis shall include the following:
a)  soda ash (as Na2COs), % w/w.
b bulk density kg/dm3.

)
C) insoluble matter, mg/kg.

8.4.2  The contents of comprehensive certificate of analysis shall include the following:

a)  soda ash (as Na2COs), % w/w.

b) bulk density, kg/dm3.

C) insoluble matter, mg/kg.

d) iron, mg/kg of product.

e) heavy metal (Ni, Cd, As, Cr, Pb, Hg), mg/kg of product.

The comprehensive certificate of analysis shall be given to end users upon their request.

6 © STANDARDS MALAYSIA 2021 - All rights reserved



8.5 Storage requirement

8.5.1 Storage

Store in a cool, dry, well-ventilated place and separated from acids.

8.5.2 Storage incompatibilities
Keep away from acids.
8.5.3 Long term stability

Sodium carbonate is stable in dry conditions.

© STANDARDS MALAYSIA 2021 - All rights reserved
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Annex A
(normative)

Determination of total available alkali (as sodium carbonate)

A.1  Method 1 - Titrimetric method

The titrimetric method to determine the total available alkali (as sodium carbonate) is as
specified in MS ISO 740.

A.2 Method 2

A.2.1 Apparatus

A211 Volumetric flask, 500 ml.
A.2.2 Reagents

The reagents used shall be of a recognised analytical reagent quality. Distilled water, or water of
at least equal purity, shall be used.

A.2.21 Hydrochloric acid, 0.1 N.

A2.2.2 Methyl orange indicator

A.2.2.3  Phenolphthalein indicator

A.2.2.4  Silver nitrate indicator

A.2.3 Procedure

Weigh 1.325 g of the sample and transfer to a 500 mL volumetric flask which is partly filled with
distilled water. Swirl the contents in the flask. After all the solids have dissolved, add distilled

water to make the total volume of 500 mL. Mix well.

Using phenolphthalein indicator, titrate 50 mL of the solution with 0.1 N hydrochloric acid until
the pink colour disappears. Then, add methyl orange indicator and continue with the titration.

When most of the hydrochloric acid has been added, boil the mixture for 2 min. Cool the mixture
and continue the titration to methyl orange end point. Alternatively, a pH meter can be used with
the titration end point being at a pH of 4.4.

A2.4 Calculation

mL hydrochloride acid used x 4 = percent Na2CO3

8 © STANDARDS MALAYSIA 2021 - All rights reserved
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Multiply the percent Na2COs by 0.5849 to obtain the percent Naz0.
A.2.41 Correction

If an examination of the sample indicates less than 99 % sodium carbonate, the bicarbonate test
may be applied according to A.2.4.2 and the sodium carbonate content of the material corrected
as the results indicate.

A.2.4.2 Bicarbonate correction
Dissolve 8.4 g of the sample to 50 mL of carbon dioxide-free distilled water and titrate with 1.0

N sodium hydroxide until a drop of the solution added to a drop of freshly prepared silver nitrate
indicator on a spot plate produces a dark colour instantly.

A.2.4.2.1 Calculation

mL 1.0 N NaOH x 8.4
= percentage NaHCO3

Weight of sample

Bicarbonate as percentage Na-COs = percentage NaHCOs x 0.6309
A.24.3 Total alkali

Total alkali as percentage Na,CO; = percentage Na>COs (from A.2.4) plus percentage NaHCOs
expressed as Na2CO; (from A.2.4.2.1).

© STANDARDS MALAYSIA 2021 - All rights reserved 9
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Annex B
(normative)

Determination of insoluble matter

B.1  Apparatus

B.1.1  Gooch crucible, fitted with either a glass-wool or glass-fiber filter medium.

B.2 Reagent

B.2.1  Distilled water or water of at least equal purity.

B.3 Procedure
B.3.1  Add 10 g of the sample to 200 mL of distilled water in a 500 mL beaker.
B.3.2 Heat the contents in the beaker to boil and continue boiling for 10 min.

B.3.3  Filter through a weighed Gooch crucible fitted with a glass-wool or glass-fiber filter
medium.

B.3.4 Wash the residue thoroughly with distilled water and dry at 110 °C to a constant
weight.

B.4 Calculation

wy
Insoluble matter, % w/w = W x 100
where
w is the weight of sample in grams; and
wi is the weight of residue in grams.

10 © STANDARDS MALAYSIA 2021 - All rights reserved
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Annex C
(normative)

Determination of iron

C.1  Apparatus

C.1.1  Spectrophotometer, fitted with cells of optical path length 2.4 cm and 5 cm; or

C.1.2  Photoelectric absorptiometer, fitted with filters giving maximum transmission
between 500 nm and 520 nm.

C.2 Reagents
C.2.1  Hydrochloric acid, (s.g.= 1.19), 38 % w/w or 12 N solution.

C.22 Ammonia, (s.g. = 0.91), about 25 % w/w or 13 N, with a maximum iron content of 0.2
mg/kg solution.

C.23 Sodium acetate/acetic acid buffer solution, pH= 4.9.

Dissolve 272 g of sodium acetate trihydrate (CH3COONa.3H20) in about 500 mL of distilled
water. Add 240 mL of glacial acetic acid (s.g = 1.05, 99 % to 100 % w/w or about 17.4 N) to the
solution and dilute to 1 L.

C.24  Hydroxylammonium chloride (NH2OH.HCI), 10 g/L solution.

C.2.5 Bromine water, saturated at room temperature.

C.2.6  Methyl orange, 0.5 g/L solution.

C.2.7 1,10-phenanthroline hydrochloride monohydrate (Ci2HsN2.HCI.H20) or 1,10
phenantroline monohydrate (C12HsN2.H20), 2.5 g/L solution.

C.2.8 Standard iron solution, corresponding to 0.200 g of Fe per litre.

Dissolve 1.4043 g of ammonium iron(ll)sulphate hexahydrate [(NHa)2 Fe(S04)2 .eH20] in 200 mL
of distilled water. Weigh to the nearest 0.0001 g. Add 20mL of sulphuric acid (s.g. = 1.84) and
allow to cool to room temperature. Dilute with distilled water to the 1 L mark in a 1 L volumetric
flask.

Transfer 25 mL of the standard solution (containing 0.200 mg/mL of Fe) to a 500 mL volumetric
flask. Top up to the mark with distilled water. Mix well. 1 mL of this solution contains 0.010 mg of
Fe.

Prepare this solution immediately before use.

© STANDARDS MALAYSIA 2021 - All rights reserved 11
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C.3 Procedure
C.3.1 Preparation of calibration graph

Transfer 0 mL, 2.5 mL, 5.0 mL, 10.0 mL and 15.0 mL of the standard iron solution (C.2.8) (1 mL
= 0.010 mg Fe) into a series of 100 mL standard flasks. Add into each of the 100 ml flask, 0.5
mL of HCI solution (C.2.1), followed by distilled water to make up the volume to about 50 mL.
Add 5 mL of hydroxylammonium chloride solution (C.2.4), 5 mL of 1,10- phenantroline
hydrochloride solution (C.2.7) and 25 mL of buffer solution (C.2.3). Dilute to the mark with
distilled water. Mix and leave to stand for 10 min.

Carry out the spectrophotometric measurements using spectrophotometer (C.1.1) at the
wavelength of maximum absorption at 510 nm using cells of appropriate optical path length.
Adjust the spectrophotometer to zero absorbance against compensation solution. Alternatively
use the photoelectric absorptiometer fitted with suitable filters. Plot the calibration graph having
the iron contents in mg/100 ml of standard matching solution as abscissae and the
corresponding values of absorbance as ordinate.

Table C.1 Preparation of calibration graph

Iron Standard Solution Corresponding mass of Fe
(ml) (mg)
0 0
2.5 0.025
5.0 0.050
10.0 0.1
15.0 0.15

C.3.2 Determination of Fe in sample

Weigh to the nearest 0.1 g, 100 g of the test sample and transfer to a 1 L beaker. Add 120 mL of
distilled water and stir to dissolve. Add 5 drops of the methyl orange solution (C.2.6), followed by
hydrochloric acid (C.2.1) slowly in increments until neutralisation is achieved. Add an excess of
2 mL of the acid, followed by 5 mL of bromine water (C.2.5). Boil for 5 min, cool to room
temperature. Transfer quantitatively to a 250 mL volumetric flask. Dilute with distilled water and
mix well.

Transfer 50 mL of the resultant solution to a 100 mL volumetric flask. Add 5 mL of
hydroxylammonium chloride solution (C.2.4) and 5 mL of 1,10-phenantroline hydrochloride
solution (C.2.7) and 25 mL of the buffer solution (C.2.3). Dilute with distilled water to the mark
and mix well. Leave to stand for 10 min. Measure the absorbance of the resultant solution using
spectrophotometer at 510 nm or with photoelectric absorptiometer, after having adjusted the
instrument to zero absorbance against the blank test solution.

12 © STANDARDS MALAYSIA 2021 - All rights reserved
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C.3.3 Blank test

Pour 25 mL of distilled water and a volume of hydrochloric acid solution (C.2.1) identical to that
used to neutralise the test portion (C.3.2) into a 600 mL beaker. Add 75 mL of ammonia solution
(C.2.2), 5 drops of the methyl orange solution (C.2.6) and then neutralise with the ammonia
solution (C.2.2). Add hydrochloric acid (C.2.1) drop by drop until the colour changes to red, and
then an excess of 2 mL of this acid. Add 5 mL of bromine water (C.2.5) and boil for 5 min. Cool
to room temperature before transferring quantitatively to a 250 mL volumetric flask. Dilute with
distilled water to the mark and mix well. Develop the colour as described above for the test
sample.

C.4 Calculation

A x 5000
Iron, mg/kg =
where
A is the weight of Fe found in the aliquot portion of the test portion, in milligrams; and
1% is the weight of sample of the test portion, in grams.

© STANDARDS MALAYSIA 2021 - All rights reserved 13
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Annex D
(normative)

Determination of bulk density

D.1  Apparatus

D.1.1 Graduated cylinder, 100 mL.

D.2 Procedure

Pour without packing 30 g of the sample into a 100 mL graduated cylinder and read the volume
of the sample.

D.3 Calculation

Bulk density, g/mL = 3—V

o

where

% is the volume of the sample in the cylinder, in mL.

NOTES:

1. Bulk density is the ratio of mass to volume of a powder when poured gently under specified
conditions.

2. Apparent density is the ratio of mass to volume of a powder obtained by free pouring under
specified conditions.

14 © STANDARDS MALAYSIA 2021 - All rights reserved
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Annex E
(normative)

Determination of arsenic, cadmium, chromium, nickel and lead

E.1 Apparatus

E.1.1 Inductively coupled plasma optical emission spectrometer, fitted with a nebuliser
for high salt concentration.

E.2 Reagents

All reagents used shall be of recognised analytical grade quality. Distilled water, or water of at
least equal quality, shall be used. Store all prepared solutions in polyethylene or
polytetrafluorethylene (PTFE) flasks.

E.2.1 Nitric acid (s.g. = 1.40), 65 % w/w.

E.2.2  Hydrochloric acid (s.g. = 1.19), 37 % w/w.

E.2.3 Sodium chloride solution, 250 g/L. Dissolve 250 g NaCl of very high purity grade
with distilled water and transfer to a 1 L volumetric flask. Add 10 mL nitric acid (E.2.1)
and make up with water to the mark. Mix well.

E.2.4  Scandium solution (internal standard), 50 mg/L. Transfer 50 mL of a scandium stock
solution (1 000 mg/L) and 10 mL nitric acid (E.2.1) to a 1 000 mL volumetric flask.
Make up to the mark with distilled water. Mix well.

E.2.5 As, Cd, Cr, Ni or Pb elements stock solution, 1 000 mg/L commercial solution.

E.2.6  Multi-element solution (As, Cd, Cr, Ni and Pb) containing 100 mg of each element
per litre. Transfer 10 mL of each stock solution (E.2.5) to a 100 mL volumetric flask and
make up to the mark with distilled water. Mix well.

E.2.7  Argon, pressure not less than 700 kPa.

E.3 Procedure
E.3.1 Parameters and operating conditions of spectrometer

The spectrometer parameters and operating conditions are given in Table E.1.

© STANDARDS MALAYSIA 2021 - All rights reserved 15
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Table E.1. Parameters and operating conditions of the spectrometer

Parameter Unit Specification
Type Monochromator and/or polychromator

Argon humidifier (water) Yes
Argon flow:

Plasma L/min 14
Auxiliary L/min 1.5
Nebuliser (180 kPa) L/min 0.7
Sample flow mL/min 1.5

RF power w 1 000 (+/-)
Integration time s 10

E.3.2 Determinations

E.3.2.1 Test solution

Weigh to the nearest 0.1 g, about 18 g of the laboratory sample. Transfer to a 250 mL flask
and add 50 mL distilled water. Neutralise with HCI (E.2.2) and add 1 mL of nitric acid (E.2.1).
After cooling, transfer to a 100 mL volumetric flask and add 5 ml of scandium solution (E.2.4).
Make up to the mark with distilled water. Mix well.

E.3.2.2 Calibration and verification solutions

Prepare the calibration graph as follows:

Transfer 80 mL of NaCl (E.2.3), 5 mL of scandium solution (E.2.4) and the volumes of
multiselement solution given in Table E.2 to a series of four 100 ml volumetric flasks. Make up
to the mark with distilled water. Mix well.

Table E.2. Calibration solutions for the different elements

Calibration solution, | Multi-element solution, Correspondmg
No. mL concentration of each
element
(As, Cd, Cr, Ni, Pb), mg/L

1* 0 0

2** 5.0 5.0

3 10.0 10.0

4> 10.0 10.0

Blank calibration solution
Linear standard matching solution
* Control solution prepared with different pipettes and flasks

Set all the instrument parameters of the optical emission spectrometer (E.1.1) in accordance
with the operating manual of the instrument's manufacturer. Prepare the analytical procedure
including the lines shown in Table E.3, with background correction, concentration of
calibration solutions 1 and 3 described in E.3.2.2 and internal standardisation E.2.4.
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Table E.3. Wavelengths of elements

El Wavelength, nm
ement Line Background
As 193.759 193.79
cd 228.802 228.83
214.438 -
Cr 267.716 267.75
Ni 231.604 231.63
Pb 220.353 220.38
Sc 424.683 -
or i
361.384

Repeat the measurements for at least 5 integration periods. Rinse with distilled water after
each solution.

Calibrate the instrument with the calibrations 1 and 3 (E.3.2.2). Control and check the linearity
of the calibration curve by measurement of the following calibration solutions considered as
unknown solutions:

a) solution 3.

b) solution 1.

C) solution 1.

d) solution 2.

e) solution 4.

f) solution 3.

g)  solution 3.

h) solution 1.

i) solution 1.

)i test solution (E.3.2.1).
k) solution 3.

) solution 1 (E.3.2.2).
m)  solution 1 (E.3.2.2).

If necessary, correct for drift the results obtained with the test solution and control solutions 2
and 4:

For baseline drift by interpolating in time between both second measurements (the first may
be cross-contaminated) of the blank calibration solution (solution 1); and

For sensitivity drift by interpolating in time between the measurements of the solution 3.
NOTE. Samples of unknown composition should be tested for the presence of matrix effects, caused by
presence components other than sodium carbonate, by the analyte addition technique.

E.4 Calculation

The element content of the sample in milligram per kilogram is given by the formula:
© STANDARDS MALAYSIA 2021 - Al rights reserved 17
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Element content of the sample (mg/kg) = ¢ x ﬁ
w
where
w is the weight of test portion (E.3.2.1), in grams; and
C is the corrected concentration of element in the test solution, in mg/L.
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Annex F
(normative)

Determination of mercury

Apparatus

Atomic absorption spectrophotometer, supplied with a low pressure mercury
lamp, a hollow-cathode mercury lamp or a mercury vapour analyser.

Recorder, with a maximum signal indicator, or a peak-area integrator.

Aeration flask, tall form, of volume appropriate to the size of the test portion and
compatible with the rest of the apparatus. It carries a calibration mark corresponding
to the optimum filling level, the dead volume of which has been reduced to a
minimum and through which the gas flows under optimum conditions.

Measuring cell, with windows of quartz or of other material transparent to ultraviolet
radiation (253.7 nm).

Equipment for absorption of mercury vapour as it leaves the measuring cell (see
Figure F.1).

j\:G! _//@\’\/ L/Q: ”;

Aeration flask

Cell heating device

Rotameter, about 1 L of air per
minute

Quartz measuring cell
Compressed air or inert gas
Glass aeration tube with a sphere
pierced with holes at the end
Hollow-cathode mercury lamp, or
other appropriate lamp
Spectrometer

Equipment for absorption of
mercury yapour containing iodide
solution

Recorder

«I O TMMO OW>»

P

3

Figure F.1. Apparatus for open circuit measurement

Reagents
Distilled water, demineralised, or water of equivalent purity, free of mercury.

Sulphuric acid, (s.g = 1.84).
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F.2.3  Sulphuric acid, 50 % solution, prepared from F.2.2.

F.2.4  Nitric acid, (s.g. = 1.42).

F.2.5 Hydrochloric acid, (s.g = 1.19).

F.2.6 Hydrochloric acid, 0.3 mol /L. Dilute 10 mL of F2.5 to 1 L of distilled water.
F.2.7 Potassium permanganate, 50 g/L solution. Store in brown bottle.

F.2.8 Potassium peroxodisulfate, 50 g/L solution. Dilute 5 g of potassium
peroxodisulfate (K2S20s) in 100 mL of distilled water.

F.2.9 Hydroxyammonium chloride, 100 ¢g/L solution. Dissolve 10 g of
hydroxyammonium chloride (NH20H.HCI) in distilled water and dilute to 100 mL.

F.2.10  Tin (ll) chloride solution containing 100 g of SnCI2.2H20 per litre.

Dissolve 25 g of tin (l) chloride dihydrate in 50 mL of warm hydrochloric acid (F.2.5). Filter, if
cloudy, add a small granule of tin to the filtrate. Cool and transfer to quantitatively to a 250 mL
volumetric flask and dilute to the mark with distilled water. Mix well.

Alternatively, dissolve 13 g of tin in 50 mL of hydrochloric acid (F.2.5) by heating in a water
bath. Cool and transfer quantitatively to a 250 mL volumetric flask. Dilute to the mark with
distilled water. Mix well. Pass bubbles of nitrogen through the tin chloride solution prepared
for 30 min to eliminate any mercury that may be present.

F.2.11 Potassium dichromate, 4 g/L, acidic solution.

Dissolve 4 g of potassium dichromate (K2Cr20y7) in 500 mL of distilled water and add 500 mL
of sulphuric acid (F.2.2) or 500 mL of nitric acid (F.2.4).

F.2.12 lodine, 2.5 g/L solution in 30 g/L potassium iodide solution, for absorption of
mercury vapour.

F.2.13  Standard mercury solution corresponding to 1 g of Hg/L.

Weigh 1.354 g of mercury (IlI) chloride (HgCl2) to the nearest 0.001 g. Transfer to a 1 L
volumetric flask and dissolve in 25 mL of hydrochloric acid (F.2.5). Dilute with distilled water
to the mark. Mix well. 1 mL of this solution contains 1 mg of Hg.

F.2.14  Standard mercury solution corresponding to 10 mg of Hg per litre.

Dilute 10.0 mL of the standard mercury solution (F.2.13) to 1 L with hydrochloric acid (F.2.5).
1 mL of this standard solution contains 10 pg of Hg. Prepare this standard solution on the day
of use.

F.2.15 Standard mercury solution corresponding to 0.1 mg of Hg per litre.

Dilute 10.0 mL of the standard mercury solution (F.2.14) to 1 L with hydrochloric acid (F.2.6).
1 mL of this solution contains 0.1 ug of Hg. Prepare this solution on the day of use.

F.2.16 Compressed air or inert gas.
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F.3 Procedure
F.3.1 Preparation of samples

Immediately after collection, adjust the pH of the sample to 1 or less by adding nitric acid
(F.2.4).

If the determination cannot be carried out immediately after sampling, add 4 mL of potassium
permanganate solution (F.2.7) to each litre of sample, immediately after the addition of the
nitric acid. More can be added to achieve a persistent pink coloration.

F.3.2  Preparation of test portion

Treat the entire sample (F.3.1) with hydroxylammonium chloride solution (F.2.9) to completely
dissolve all manganese dioxide and then, without delay, take two portions of 100 mL each,
taking care to obtain representative quantities of both the dissolved and suspended portions
of the sample. Immediately carry out the determination as described in F3.4. Use the second
test portion for the control test (F.3.6).

F.3.3 Calibration

Using mercury standard solutions (F.2.14) and (F.2.15), prepare fresh samples of at least five
standard calibration solutions covering the range of concentrations which can be determined
by the instrument chosen for analysis. Treat each the solutions prepared immediately after
their preparation in exactly the same manner as the test portion on which the determination is
to be carried out (F.3.4).

F.3.4 Determination

Place the test portion (F.3.1) or measured aliquot portions diluted to 100 mL, containing no
more than 1 pg of mercury, in conical flasks with ground glass stoppers. Carefully add 10 mL
of sulphuric acid (F.2.2) and 2.5 mL of nitric acid (F.2.4). Mix well after each addition.

Add 15 mL of potassium permanganate solution (F.2.7). If the intense violet coloration does
not persist for at least 15 min, mix and add a further 15 mL of the potassium permanganate
solution (F.2.7) in order to obtain a persistent coloration. Add 8 mL of potassium
peroxodisulfate solution (F.2.8). Heat for 2 h in a water bath at 95 °C. Cool to room
temperature. Keep the second test portion for the control test (F.3.5) and continue the
determination on the first test portion.

Reduce the excess of oxidant by adding the hydroxylammomium chloride solution (F.2.9) until
the solution is just decolorised and all oxides of manganese have dissolved. Transfer the
solution to one of the aeration flasks (F.1.3) and add distilled water to adjust the volume to
correspond to the calibration mark on the flask.

NOTE. If a persistent coloration has not been obtained, reduce the volume of the test portion. This
method is not applicable if a persistent coloration is unattainable.

Adjust the controls of the apparatus and the gas flow (1 L/min), using the aeration flask
(F.1.3) filled with distilled water (F.2.1) to the mark. When the gas flow and the apparatus
have stabilised, divert the gas flow and replace the aeration flask containing distilled water by
one containing the test solution (F.3.4) to which 2 mL of the tin(ll)chloride solution (F.2.10)
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has just been added. Mix well. After 30 s, restore the gas flow through the aeration flask. The
entrainment of the mercury vapour through the measuring cell (F.1.4) produces a record
tracing which attains rapidly a maximum.

If peak heights are being used as a measure of response, purge the gas circuit and replace
the aeration flask with that containing distilled water as soon as the recorder tracing begins to
decrease. If peak areas are being used, do not interrupt recording until the signal has
returned to its initial value.

If the peak obtained during a determination does not have the same shape as that obtained
from a standard solution, it is recommended that peak areas be measured and not peak
heights. Absence of interferences should be verified by means of control test (F 3.6).

Purge the aeration flask after each test. Treat the aeration flasks with acidic potassium
dichromate solution (F.2.11) to oxidise any traces of tin (Il) that they may contain.

F.3.5 Blank test

Carry out a blank test as described in F.3.4 using distilled water in place of test portion.
Determine the blank value for each batch of samples.

F.3.6  Control test
An indication of possible interferences can be obtained by repeating the operations specified
in F.3.4 using the second test portion reserved in F.3.4, with the addition of a known volume

of the standard mercury solution (F.2.14).

Use an aliquot of the test portion if the Hg concentration is too high.

F.4 Expression of results

Determine the mercury content of the test portion using the peak height or peak area
obtained (in centimetres or in square centimetres as appropriate) after making reference to
the calibration graph and allowance for the blank test.

In the case of an apparatus with digital read out or a maximum response indicator, prepare a
graph of the mass of mercury against the corresponding instrument read out.

Compute the total mercury content of the sample, allowing for the volumes of reagent
introduced during sampling and the treatment F.3.4 of the sample.

Express this content in micrograms per litre.
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Annex G
(informative)

Application guidelines

G.1 General

G.1.1  Function

For pH and alkalinity adjustment, corrosion and scale control.
G.1.2 Form in which it is used

In solution form, at concentration up to 10 % w/w.

G.1.3 Treatment dosage Variable, depends on water pH.
G.1.4 Secondary effects

Increase of respective anion (sodium) concentration.

G.1.5 Removal of excess product.

pH: neutralisation with, for example, hydrochloric acid or sulphuric acid.

G.2 Safety and labelling requirements

Use the usual precautions in handling chemicals. Avoid contact with

MS 1551:2021

eyes and skin. Wear

appropriate personal protective equipment, e.g. rubber or polyvinyl chloride apron, gloves,
face shield/goggles and dust mask or respirator with dust cartridge. The inhalation of soda
ash dust should be avoided. For detail procedure and information, refer to Safety Data Sheet

(SDS).

G.2.1  Labelling

The following labelling requirements (written in both Bahasa Malaysia and English) shall
apply to soda ash and shall comply with the requirements of the latest version of
Occupational Safety and Health (Classification, labelling and safety data sheet of hazardous

chemicals) Regulation:

© STANDARDS MALAYSIA 2021 - All rights reserved
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a) symbols and indications of danger:

Amaran
(Warning)

b) nature of hazard:

H 319
H 319

Menyebabkan kerengsaan mata yang serius
Causes serious eye irritation

C) precautionary statement — prevention:

P264
P264

P280
P280

Basuh muka, tangan dan bahagian kulit terkena sebersih-bersihnya
selepas mengendalikan bahan.
Wash face, hands and any exposed skin thoroughly after handling.

Pakai perlindungan mata/perlindungan muka
Wear eye protection/face protection

d) precautionary statement — response:

P305 + P351 +
P338

P305 + P351 +
P338

P337 + P313

P337 + P313

JIKA TERKENA MATA: Bilas berhati-hati dengan air selama
beberapa minit. Tanggalkan kanta lekap, jika ada dan dapat
dilakukan dengan mudah. Terus membilas.

IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.

Jika kerengsaan mata berterusan: Dapatkan nasihat/rawatan
perubatan
If eye irritation persists: Get medical advice/attention

G.2.2 First aid procedures

G.2.2.1  Contact with eyes and skin should be avoided.

G.2.2.2  Personal protective equipment should be worn.

a) Hand protection: gloves made of rubber or polyvinyl chloride.

b) Face shield or tight fitting goggles and dust mask.

24
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G.2.2.3  First aid should be given to the victim immediately when accidents occur. The
relevant first aid procedure is as follows:

a) Skin: Remove the contaminated clothes and wash the affected skin with plenty of
water. If swelling, redness or irritation occurs, seek medical assistance.

b) Eye: With eyelids open, rinse the eyes with plenty of water. If swelling, irritation occurs,
seek medical advice.

C) Ingestion: Rinse mouth, drink water and milk to induce vomiting. Bring the victim to
seek medical assistance.

d) Inhalation: In case of significant nasal irritation, bring the patient to fresh air. Rinse
mouth and nose with water or isotonic solution. Seek medical advice.

G.2.3 Spillage

Put on protective clothing. Collect spillage and dispose in accordance with local regulations.
Wash the remainder with plenty of water.

G.2.4 Fire

Non-flammable powder. All fire extinguishing media may be used. May liberate toxic fumes in
fire.
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