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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Water Treatment
Chemicals, under the authority of the Chemical and Materials Industry Standards Committee.

During the development of this standard, reference was made to:

a) Jabatan Kerja Raya Standard Specification for Copper Sulphate Used for Potable
Water Supply 2000

b) DIN EN 12386:1998 Chemicals used for treatment of water intended for human
consumption – Copper sulfate

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SPECIFICATION FOR COPPER SULPHATE
USED FOR POTABLE WATER SUPPLY

1. Scope

This Malaysian Standard specifies copper sulphate for use in potable water supply service.

The main purpose of this specification is to provide purchasers, manufacturers, and suppliers
with the minimum requirements for copper sulphate, including physical, chemical, packaging,
transportation and testing requirements.

2. Referenced documents

The following referenced documents contain provisions, which through reference in this text,
constitute provisions of this Malaysian Standard. For dated references, where there are no

subsequent amendments to, or revisions of, any of these publications do not apply. However,
parties to agreements based on this Malaysian Standard are encouraged to investigate the
possibility of applying the most recent editions of the referenced documents. For undated

references, the latest edition of the publication referred to applies.

MS ISO 5993:XXXX* Sodium hydroxide for industrial use – Determination of mercury

content – Flameless atomic absorption spectrometric method

MS ISO 6353-1:XXXX* Reagents for chemical analysis – Part 1: General test methods

ISO 6332:2003 Water quality – Determination of iron – Spectrometric method using 1.10-
phenanthroline

Regulation 7 (Classification, Packaging and Labelling of Hazardous Chemicals) 1997,
Occupational Safety and Health Act 1994 (Act 514) and Regulations and Orders

3. Descriptions

3.1 Chemical names

Copper(II) sulphate pentahydrate

3.2 Synonym or common names

Copper vitriol, blue vitriol, cupric sulphate

3.3 Empirical formula

CuSO4.5H2O

3.4 Relative molecular mass

249.69

* Under preparation
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3.5 CAS registry number

7758-99-7 (pentahydrate)

4. Requirements

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

Table 1. Requirements for copper sulphate

Parameter Requirement Test method

A. Chemical requirement Limit

Copper sulphate pentahydrate 
content, % w/w

98 min Appendix A

B. Impurity Limit Test method

Insoluble matter, % w/w 0.5 max Appendix B

Moisture, % w/w 0.5 max Appendix C

Free sulphuric acid, % w/w 0.2 max Appendix D

Iron, as Fe, mg/kg 200 max ISO 6332

C. Toxic substances Limit as mg/kg of product
(CuSO4.5H2O)

Test method

Cadmium (Cd) 10 max

Chromium (Cr) 5 max

Lead (Pb) 70 max

Nickel (Ni) 100 max

Appendix E

Arsenic (As) 5 max

Selenium (Se) 1 max

Antimony (Sb) 1 max

Appendix F

Mercury (Hg) 0.1 max MS ISO 5993:XXXX*

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.

4.1 Physical properties

4.1.1 Appearance

Copper sulphate shall be in powder form or crystals, with a deep blue colour and no odour.

4.1.2 Solubility

266 g/L (20 °C)

* Under preparation
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4.2 Chemical properties

If thermal decomposition occurs, SO2 is released.  Copper sulphate pentahydrate dehydrates
partially at 29 

o
C and entirely at 250 

o
C.  The pH value of an aqueous solution with a

concentration of 10 g/L CuSO4 is in the range of 3.5 to 4.

4.2.1 Chemical content

The product, as delivered, shall contain not less than 98 %, by weight of copper sulphate
pentahydrate (CuSO4.5H2O).

4.3 Purity criteria

The copper sulphate 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 copper sulphate.

5. Sampling

5.1 Location

Sampling for purpose of quality verification shall be taken immediately after receipt of a

delivery in bags, at the point of destination.

5.2 Sampling from packages

5.2.1 If the product is packaged, 10 % of the packages shall be sampled, but not fewer
than 5 packages and no more than 15 packages shall be sampled from any one shipment. No

sample shall be taken from a broken package.  In sampling, a uniform amount of about 500 g
to 1 000 g product shall be carefully taken from the selected package using a sampling tube
in order to avoid taking a disproportionate amount of material from the top or bottom of the

package.

5.2.2 The individual samples shall be combined by mixing in a closed container (of plastics

or glass) to give a composite sample if necessary. A laboratory sample of about 5 kg shall be
taken from the well-mixed composite sample.

5.2.3 About 500 g of the laboratory sample shall be filled into three glass or plastic bottles
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 against the ease of a later complaint.

5.3 Samples distribution

One of the three sealed samples is for immediate use by the purchaser for testing of the
shipment. For the remaining two sealed samples, one shall be retained by the purchaser for
third party verification in the future, the other sealed sample shall be returned and kept by the

supplier.

5.4 Samples retention

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

Test samples of copper sulphate 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 material sample shall

be thoroughly mixed before each test portion is withdrawn for analysis.

6. Test methods

6.1 Completion

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

supplier or manufacturer.

6.2 Methods of test

Methods of testing copper sulphate shall conform to the procedures in appendices and
references listed in Table 1. Alternative procedures can be used only with the written

agreement of both buyer and supplier or as in-house quality control test methods. In any case
of conflict, the methods of this standard shall prevail.

7. Marking, labelling and storage

Each shipment of product shall carry with it some means of identification.

7.1 Packaged product

Each bag of copper sulphate shall be marked legibly. The marking shall include the following:

a) “copper sulphate pentahydrate”, 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; and

f) any other markings as required by applicable laws.

7.2 Packaging, transportation and labelling

Copper sulphate shall be delivered in bags. No contamination of copper sulphate by toxic

substances shall occur during transportation or storage. The supplier shall provide
recommendations for appropriate materials of construction for the storage, handling, and
packaging of each specific product.
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7.2.1 The product shall be categorised under the following transportation guidelines and
labelling:

a) RID
1)

: Class 6.1, item 87c;

b) ADR
2)

: Class 6.1, item 87c;

c) IMO-IMDG
3)

: Class 6.1, UN 2775; and

d) IATA
4)

: Class 6.1, UN 2775, Packing Group III.

7.3 Certificate of analysis

A certificate of analysis, with the indication of country of origin should accompany all

deliveries for the chemical and be given to end users.

7.3.1 The contents of the certificate of analysis shall include the following:

a) copper sulphate (as CuSO4.5H2O), % w/w;

b) insoluble matter, % w/w; and

c) moisture, % w/w.

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

a) copper sulphate (as CuSO4.5H2O), % w/w;

b) insoluble matter, % w/w;

c) moisture % w/w;

d) free sulphuric acid, % w/w;

d) iron, ppm; and

e) heavy metal (Ni, Cd, As, Hg, Cr, Pb, Sb, Se), ppm.

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

1)
  Regulations concerning international carriage of dangerous goods by rail.

2)
  European Agreement concerning the International carriage of Dangerous goods by road.

3)
  International Maritime Organization — International Maritime of Dangerous Goods.

4)
  International Air Transport Association.
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7.5 Storage requirement

7.5.1 Storage

Store in a cool, dry and well ventilated area.  Protect against physical damage and moisture.

Store this product in its original container until ready for use. Store this product separately to
prevent cross-contamination with other chemicals. Observe all warnings and precautions
listed for the product.

7.5.2 Storage incompatibilities

The product shall be kept away from moisture, strong reducing agent, hydroxyamine. Solution
of the product is corrosive to metal such as zinc, aluminium, iron and steel.

7.5.3 Conditions to avoid

Heat, moisture and incompatible materials.

7.6 Long term stability

Copper sulphate shall be stable up to 12 months under proper storage conditions.

8. Certification mark

Each product, may by arrangement with a recognised certification body, be marked with the

certification mark of that body, provided the product conforms to the requirements of this
Malaysian Standard.

9. Compliance

When tested, each of the samples which is found to conform to the requirements specified in
this standard, the lot, batch or consignment from which the samples have been drawn in
accordance with Clause 5 shall be deemed to comply with this standard.
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Appendix A

(normative)

Determination of copper content

A1. Principle

The copper content is determined electrolytically.

A2. Reagents

A2.1 Nitric acid concentrated, ρ = 1.40 g/mL.

A2.2 Sulphuric acid concentrated, ρ = 1.84 g/mL.

A2.3 Ethanol, solution 95 % v/v.

A3. Apparatus

Ordinary laboratory apparatus and glassware, together with the following.

A3.1 Direct current supply

A3.2 Tared, perforated platinum cylinder cathode

A3.3 Platinum wire anode

A4. Test sample

Mix a 500 g sample thoroughly and place approximately 100 g of this material in a properly
stoppered glass container.

A5. Procedure

Weigh out a test portion of approximately 5 g of copper sulphate pentahydrate as rapidly as
possible and transfer quantitatively.  To a tall-form 400 mL beaker, dissolve the test portion in
350 mL water and then add 10 mL H2SO4.  Allow the solution to cool to room temperature.

Deposit the copper electrolytically on a tared, perforated, platinum cylinder cathode, with a
platinum wire for the anode.  Cover the beaker carefully with a split watch glass to prevent

loss by spraying.
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Apply a current density of 0.5 A/dm
2
 of cathode area until deposition is complete. The

cathode area equals gross area of inside of cylinder, including perforations.  It is customary to

conduct this operation overnight.  When the solution is colourless, wash down the cover
glass, electrodes and sides of beaker, raising the level of the liquid slightly, and continue the
electrolysis for about 15 min, noting whether or not copper is deposited on the newly exposed

surface of the platinum. If copper appears, raise the level of the liquid and continue the
electrolysis until none appears on the electrode.  The completion of electrolysis can be
determined by testing a few drops of the solution on a spot plate with saturated hydrogen

sulphide solution.  Electrolysis is complete when no copper sulphide colouration is observed.

When electrolysis is complete, remove the cathode quickly while washing with water from a

wash bottle and then rinse the cathode in two successive baths of ethanol 95 % v/v. Dry in

oven at 110 °C for 3 min, cool and weigh as metallic copper.

A6. Calculation

The content of CuSo4.5H2O, c1, expressed as % m/m, is calculated by the following formula:

100 x 3.937x 

2

1

1
m

m
c =

where,

m1  is the increase of the mass of the electrode in grams; and

m2  is the mass of the test portion in grams.

NOTE.  If results obtained for copper are low, it can be desirable to save the solution (from which the copper has
been removed) for the electrolytic determination of nickel, which can be an interference in the analysis. When making
analyses, instructions that come with the instrument should be followed closely.
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Appendix B

(normative)

Determination of insoluble matter

B1. Procedure

Weigh 50 g of sample (m4) that has been dried at 95 °C (if the sample is composed of
crystals, grind to powder with a mortar and pestle) and transfer to a 500 mL beaker.  Dissolve

in 400 mL water, add two drops of concentrated H2SO4.

Digest with constant stirring at a temperature of about 90 °C for 4 h, maintaining the original

water level by frequent additions of hot water.

Filter through a tared platinum Gooch crucible or a tared fritted-glass filter of medium porosity.

Wash with at least six separate 25 mL portions of boiling water, filter, and then dry at 105 °C
to constant mass (m3).

B2. Calculation

The content of insoluble matter, c2, expressed as % m/m, is calculated by the following
formula:

100 x  
4

3

2
m

m
c =

where,

m3   is the mass of filter residue in grams; and

m4   is the mass of the test portion in grams.
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Appendix C

(normative)

Determination of moisture content

C1. Procedure

Weigh 5 g of the sample into a broad weighing bottle and heat in an oven at 260 °C to
constant mass.  Cool in desiccator and reweigh.

C2. Calculation

The content of moisture, c3, expressed as % m/m, is given by the following formula:

100x 

0.564) x   -  (

7

6

3
m

mm

c
5=

where,

m5  is the loss in mass in grams;

m6  is the mass of the residue in grams;

m6  x 0.564 is the mass of water of crystallisation in grams; and

m7  is the mass of the test portion in grams.
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Appendix D

(normative)

Determination of free sulphuric acid

D1. Reagents

D1.1 Sodium hydroxide, solution c(NaOH) = 0.05 mol/L.

D1.2 Congo-red indicator, solution of 0.2 g Congo-red (CAS registry number 573-58-0) in
100 mL of water.

D2. Procedure

Dissolve 2 g of the sample in a beaker in 100 mL water.  Add a few drops of Congo-red
indicator.  Titrate with the sodium hydroxide solution.

D3. Calculation

The content of free sulphuric acid, c4, expressed as % m/m, is calculated by the following
formula:

9

8

4

0.245)  x  (

m

m
c =

where,

m8  is the consumption of sodium hydroxide solution in millilitres; and

m9  is the mass of the test portion in grams.
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Appendix E

(normative)

Determination of cadmium (Cd), chromium (Cr), lead (Pb) and nickel (Ni)

E1. General

The content of Cd, Cr, Pb and Ni shall be determined in taking account of MS ISO 6353-1.

E2. Procedure

The elements Cd, Cr, Pb and Ni shall be determined using the standard addition method. The
reference solutions shall be made by spiking the sample with the standard solutions, which

contain step-wise increasing contents of the elements to the determined. The amount of
internal standard to be added can be estimated from a preliminary investigation, determining
roughly the metal content of the test sample from simple calibration. The steps in which

internal standards have to be added shall be at least as high as the estimated content of the
test sample.

Repeat the procedure with all reagents and the same volume of standard solution to be
added using water as a blank determination.  The atomic absorption spectrometer (AAS)
measurement parameters for Cd, Cr, Pb and Ni are specified in Table E1.

Table E1.  Measurement parameters for the determination of Cd, Cr, Pb and Ni

Element Reference Method Wavelength, nm Flame

Cd 228.8 air-acetylene

Cr 357.8 air-acetylene

Pb 217.0 or 283.3 air-acetylene

Ni

MS ISO 6353-1 AAS

232.0 oxidising air-acetylene

E3. Calculation of results

Determine the correlation line by plotting the measured absorbances of the spiked
measurement solutions in relation to the metal content. The spiked measurement solutions
are produced by adding defined quantities of metal to the measurement solution. They

contain stepwise increasing contents of the elements to be determined.

The concentration of each metal in the test solution is to be read by extrapolation of the

correlation line to absorbance A = 0 (see Figure E1). Similarly determine the metal
concentration of the blank solution (see Figure E2) and subtract from the result obtained for
the test solution. Alternatively, the evaluation can be carried out by linear regression.

Additional steps shall be compensated in the calculation.
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Figure E1.  Calculation of the metal concentration in the test solution

Figure E2.  Calculation of the metal concentration in the blank solution

mass concentration of added standard in

microgramms per litre

mass concentration of added standard in

microgramms per litre

mass concentration in the

blank solution in microgramms per litre

Absorbance A

1. spiking

2. spiking

3. spiking

mass concentration in the
test solution in microgramms per litre

Absorbance A

1. spiking

2. spiking

3. spiking
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Appendix F

(normative)

Determination of arsenic (As), selenium (Se) and antimony (Sb)

F1. Principle

The elements arsenic, selenium and antimony are determined by hydride-atomic absorption
spectrometry. The elements are reduced by reducing agents (sodium borohydride, NaBH4) to

form the hydrides. These volatile compounds flow through the heated measuring cuvette of
an atomic absorption spectrometer where the content of the individual element is determined.

F2. Reagents

F2.1 Hydrochloric acid, high purity grade, 30 % m/m, density ρ = 1.15 g/mL.

F2.2 Preliminary reduction agent

Dissolve 10 g sodium ioidide and 100 g ascorbic acid in 1 000 mL of water.

F2.3 Reduction agent

Dissolve in water NaBH4 and NaOH in concentrations specified in the manufacturer's

handbook for the spectrometer.

F2.4 Standard solution (100 µµg/L As, Se or Sb)

The standard solution shall be freshly prepared on the day of use by individual dilution of a
stock solution. This stock solution with an As-, Se- or Sb-content of at least 1 mg/L shall be

made by dilution of standard solutions of As, Se and Sb which are available from all major
suppliers of laboratory chemicals. This stock solution shall be kept in containers of
tetrafluoroethylenehexafluoropropylene copolymer (FEP), polytetrafluoroethylene (PTFE) or

polyethylene (PE).

NOTE.  The stock solution should not be used longer than four weeks.

F3. Apparatus

F3.1 One one-mark volumetric flask, 100 mL.

F3.2 Nine one-mark volumetric flasks, 10 mL.

F3.3 Pipettes, 5 mL, 10 mL and 20 mL.

F3.4 Three one-mark volumetric flasks, 50 mL.

F3.5 Micropipettes, volume adjustable to maximum 500 µL.
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F3.6 Atomic absorption spectrometer (AAS) with the measurement parameters
specified in Table F1. The width of the slit, the measuring time, rinsing with argon before and

after the measurement and the reaction time shall be adjusted in accordance with the
manufacturer's instructions. The background compensation shall be activated for the
measurement of As and Sb, but not for the measurement of Se.

Table F1.  Measurement parameters for the determination of As, Sb and Se

Element Reference Method Wave length, nm Flame

As 193.7

Sb 217.6

Se

See F4 Hydride AAS

196.0

n.a.

F4. Procedure

For arsenic (procedure for Sb and Se in parentheses if different from As procedure).

Weigh a test portion of 0.5 g to the nearest 0.1 mg and transfer it into a 100 mL one-mark

volumetric flask and make up to the mark at 20 °C with water. Pipette 10 mL (Sb, Se: 20 mL)
of this solution into a 50 mL one-mark volumetric flask and add 10 mL HCl and 5 mL
preliminary reduction agent. Do not add preliminary reduction agent to the flasks for Sb- and

Se-determination. Allow 3 h for reaction to occur and fill to the mark with water. Pipette 5 mL
of this solution into three 10 mL one-mark volumetric flasks labelled A, B and C. For the
purpose of internal calibration, add those quantities of standard as given in Table F2 to the

flasks B and C.

Repeat the procedure with all reagents and the same volume of standard solution to be

added using water as a blank determination.

Table F2.  Standard solution

Volume of standard solution to be added

As Sb Se

Flask B 200 µL 100 µL 100 µL

Flask C 500 µL 200 µL 200 µL

The addition of the reduction agent and the parameters of measurement are described in the
manufacturer's handbook for the spectrometer.

F5. Calculation of results

See E3.
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Appendix G

(informative)

Application guidelines

G1. General

G1.1 Function

Copper sulphate is used for the cleaning of the various containers used in drinking water
treatment and for the elimination of algae in water works installations.

G1.2 Form in which it is used

Solution.

G1.3 Treatment dosage

For cleaning and the prevention of algae growth a solution of up to 5 mg/L (typically in the
range 0.5 mg/L to 2 mg/L) is usually applied, depending on algae type and water pH,
alkalinity, hardness and temperature.  Before refilling with water, the containers should be

emptied and rinsed with water.

In the case of sedimentation tanks, copper sulphate is usually added to raw water in a

concentration of 0.2 mg/L CuSO4.5H2O.

The use of copper sulphate can result in an unacceptable increase of the Cu content of the

drinking water produced.  Care should be taken to keep the contribution to the Cu content of
drinking water through the use of copper sulphate below 0.01 mg/L.

G1.4 Secondary effects

At pH greater than 7, copper will precipitate as copper hydroxide and basic copper carbonate.

Excessive concentrations of copper (above 2 mg/L Cu) will cause astringent taste.

G1.5 Means of application

The product is applied by means of a positive displacement metering pump to the inlet of a
tank or reservoir, or by spraying solution over the surface of a reservoir.

G2. Safety and handling

Use the usual precautions in handling chemicals. Avoid contact with eyes and skin. Wear
appropriate protective clothes, e.g. rubber or polyvinyl chloride apron, gloves, face

shield/goggles and dust mask or respirator with dust cartridge.

The inhalation of copper sulphate dust should be avoided.
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G2.1 Risk and safety labelling

The following labelling requirements (written in both Bahasa Malaysia and English) shall apply
to copper sulphate and shall comply with the requirements of Regulation 7 of the
Occupational Safety and Health (Classification, Packaging and Labelling of Hazardous

Chemicals) Regulations 1997:

a) the name “copper sulphate” and trade name;

b) name and address of supplier and/or manufacturer;

c) symbols and indications of danger;

 

Memudaratkan  
     Harmful 

 
Memudaratkan

      (Harmful)

d) nature of special risks attributed to dangerous substances; and

R22 Memudaratkan jika ditelan
R22 Harmful if swallowed

R36/38 Merengsa kepada mata dan kulit
R36/38 Irritating to eyes and skin

e) safety advice concerning dangerous substances.

S22 Jangan menyedut habuk
S22 Do not breathe dust

S36 Pakailah pakaian perlindungan yang sesuai
S36 Wear suitable protective clothing

G3. First aid procedures

G3.1 Safety requirements

G3.1.1 Contact with eyes and skin should be avoided.

G3.1.2 Personal protective equipment for the following should be worn.

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

b) Face shield or tight fitting goggles and dust mask.
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G3.2 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, immediately seek medical assistance.

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

c) Ingestion: Rinse mouth, induce vomiting.  Bring the victim to seek medical assistance.

d) Inhalation: Bring the victim to fresh air area and immediately bring the victim to seek
medical assistance if problem with breathing occurs.

G3.3 Spillage

Put on protective clothing, collect spillage and avoid formation of dust.  Dispose in

accordance with local regulations. Wash the remainder with plenty of water. Product is very
toxic to aquatic organisms.

G3.4 Fire

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

fire.
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