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FOREWORD

This Malaysian Standard was developed by the Working Group on Water Treatment
Chemical under the Chemical and Materials Industry Standards Committee.

In the development of this standard, besides giving consideration to local and current
practices, reference was also made to the following:

1) European Standard , Final Draft prEN 888, 1996 ‘Chemicals used for treatment of

water intended for human consumption - Iron(III) chloride’.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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SPECIFICATION FOR LIQUID FERRIC CHLORIDE FOR
POTABLE WATER TREATMENT

1. Scope

This Malaysian Standard is applicable to liquid Ferric Chloride (ferric chloride solution) used

for treatment of water intended for human consumption. It specifies the characteristics, purity
criteria, sampling, test methods, application requirement, marking, labelling and storage and
compliance with specification of the product. The standard also provides information on safety
and handling requirements of the product and relevant first aid procedure.

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
subsequent amendments to, or revisions of, any of these publications the Malaysian Standard
shall be amended or revised accordingly. For undated references, the latest edition of the
publication referred to applies.

MS 1453 : 1999 Methods of analysis for liquid iron-based coagulants.

3. Description

3.1 Identification

3.1.1 Chemical name

Ferric chloride solution.

3.1.2 Empirical formula

FeCl3

3.1.3 CAS registry number
1

7705-08-0.

3.2 Commercial form

Aqueous solution.

3.3 Physical properties

3.3.1 Appearance

Dark brown liquid.

1
Chemical Abstracts Service Registry Number
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3.3.2 Density

Minimum 1.39 g/ml at ambient temperature (27± 2) °C for a concentration of 38 % (w/w) of

FeCl3 solution.

3.3.3 Solubility in water

Dilutable to about 1 % (w/w) of FeCl3 as product. Below this concentration, hydrolysis and
formation of iron hydroxide may occur.

3.3.4 Crystallisation points

As per Table 1 and depending on concentration.

Table 1.  Crystallisation points

Solution concentration,

% (w/w) FeCl3

Crystallisation point, °°C

34 -52

40 -12

45 +10

3.3.5 Viscosity (Brookfield LVT Spindle No. 1, 60 rpm)

(9.6 ± 10%) cp (mPa.s) at 26.8 °C.

3.4 Chemical properties

Acidic and highly corrosive.

3.5 Stability and reactivity

3.5.1 Conditions to avoid : Avoid contact with alkalis.

3.5.2 Material to avoid : Avoid any contact with metals.

3.5.3 Hazardous decomposition products : Thermal decomposition (160 
o
C at 100 kPa),

may release HCl fume.

4. Purity criteria

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 materials leads to significant quantities of other
impurities or by products being present, this shall be notified to the user (see Appendix A).
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4.1 Composition of commercial product

The product shall comply with the minimum requirements:

a) Expressed as FeCl3  - 38 % (w/w).

b) Expressed as Fe(III) - 13.1 % (w/w).

4.2 Impurities

The content of impurities in the product shall comply with the requirements specified in
Table 2.

Table 2.  Impurities

Impurity Maximum limit in % (w/w)
of Fe(III) content

Allowable limit in mg/ll
at 38 % of FeCI3

Manganese 0.6 1100

Iron(II) 2.0 3600

Insoluble matter 0.2 300

NOTES.

1.  Fe(II) has a lower coagulant efficiency compared to Fe(III).
     Also hydrolysis of Fe(II) starts at pH 8, and therefore Fe(II) can remain into the water at lower pH values.

2.  An excess of insolubles indicates the presence of foreign matter.

3.  Maximum limit in mg/l FeCl3  is obtained based on the following:

Minimum density  =  1.39 g/ml at ambient temperature for a concentration of 38 % (w/w) FeCl3
Minimum Fe(III) content  =  13.1 % (w/w).

Thus, 1 l FeCl3 content  =  0.1821 kg Fe(III).

Should the ferric chloride content be more than 38 %,  allowable limit shall be recalculated.

4.3 Toxic substances

The content of toxic substances in the product shall comply with the requirements specified
in Table 3.

The concentration limits are specified in milligrams per kilogram of Fe(III).
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Table 3.  Toxic substances (see Appendix B1)

Parameter Maximum limit in mg/kg of

Fe(lll)
Allowable limit in mg/ll

at 38 % FeCl3
Arsenic (As)     20 3.6

Cadmium (Cd)     25 4.6

Chromium (Cr)                   350                   63.7

Mercury (Hg)       5  0.9

Nickel (Ni)                   350                   63.7

Lead (Pb)                   100                   18.2

Antimony (Sb)     20  3.6

Selenium (Se)     20  3.6

NOTE.   Refer to note in Table 2 for the calculation of allowable limit.

5. Sampling

5.1 Sampling from drums, bottles, tanks and tankers

5.1.1 Surface sampling

Take a sample using a suitable ladle. Lower the ladle into the liquid until the rim is just below
the surface, so that the surface layer runs into it. Withdraw the ladle just before it fills
completely and allow any liquid adhering to the ladle to drain off. If necessary, repeat this
operation so that, when the other selected containers have been sampled in a similar manner,
the total volume of sample required for subsequent analysis is obtained.

5.1.2 Bottom sampling

Take a sample using an open sampling tube, or a bottom-valve sampling tube, suited to the
size of container and the viscosity of the liquid.

When using an open sampling tube, close it at the top and then lower the bottom end to the
bottom of the container. Open the tube and move it rapidly so that the bottom of the tube
traverses the bottom of the container before the tube is filled. Close the tube, withdraw it from

the container and allow any liquid adhering at the outside of the tube to drain off.

When using a bottom-valve sampling tube, close the valve before lowering the tube into the
container and then proceed in a similar manner to that when using an open sampling tube.

6. Test methods

6.1 Main product

Ferric chloride shall be determined as Fe(III) content in the test sample. Fe(III) content is
determined as the difference between total iron content and Fe(II) content. Refer to MS 1453.

6.1.1 Total iron

Total iron content shall be determined according to the method as specified in MS 1453.
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6.1.2 Fe (II)

Fe(II) content, as % (w/w) of Fe(III), shall be determined according to the method as specified
in MS 1453.

6.2 Impurities

6.2.1 Manganese

The manganese content, as % (w/w) of Fe(III) shall be determined by flame atomic absorption
spectrophotometer as specified in MS 1453.

6.2.2 Fe(II)

Fe(II) content, % (w/w) of Fe(III) shall be determined according to the method as specified in
MS 1453.

6.2.3 Insoluble matter

The weight of insoluble matter per weight of Fe(III) shall be determined according to the

method as specified in MS 1453.

6.3 Toxic substances

The contents of toxic substances shall be determined by atomic absorption
spectrophotometry (AAS).

The sample solution for analysis of toxic substances shall be prepared according to the
method described in MS 1453.

6.3.1 Arsenic

The concentration in mg of arsenic per kg of Fe(III) shall be determined by atomic absorption
spectrophotometry hydride technique (see MS 1453).

6.3.2 Cadmium

The concentration in mg of cadmium per kg of Fe(III) shall be determined by atomic
absorption spectrophotometry graphite furnace technique (see MS 1453) .

6.3.3 Chromium

The concentration in mg of chromium per kg of Fe(III) shall be determined by atomic

absorption spectrophotometry graphite furnace technique (see MS 1453) .

6.3.4 Mercury

The concentration in mg of mercury per kg of Fe(III) shall be determined by atomic absorption
spectrophotometry cold-vapour technique (see MS 1453) .
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6.3.5 Nickel

The concentration in mg of nickel per kg of Fe(III) shall be determined by atomic absorption
spectrophotometry graphite furnace technique (see MS 1453).

6.3.6 Lead

The concentration in mg of lead per kg of Fe(III) shall be determined by atomic absorption
spectrophotometry graphite furnace  technique (see MS 1453).

6.3.7 Antimony

The concentration in mg of antimony per kg of Fe(III) shall be determined by atomic
absorption spectrophotometry hydride technique (see MS 1453).

6.3.8 Selenium

The concentration in mg of selenium per kg of Fe(III) shall be determined by atomic
absorption spectrophotometry hydride technique (see MS 1453).

7. Marking, labelling and storage

7.1 Means of delivery

In order to maintain the purity of the product, the means of delivery shall not have been used
previously for any different product or it shall have been specially cleaned and prepared
before use.

7.2 Transportation and labelling

This product is classified under the following transportation guideline and labelling :

a) UN No
2

: 2582;

b) IMO-IMDG Code
3

: Class 8;

c) IATA
4

: Class 8;  and

d) Hazchem No : 2T.

2
United Nations Number

3
International Maritime Organization - International Maritime Dangerous Goods

4
International Air Transport Association
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7.3 Marking

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

7.3.1 Packaged in drums

The marking shall include the following :

a) liquid ferric chloride, 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 shall bear such others markings as 
required by applicable law;  and

f) the statement “Potable Grade - Complies with MS 1450 : 1999”.

7.3.2 When shipped in semi-bulk or bulk, the information required in 7.3.1 shall accompany
the bill of lading/delivery orders.

7.4 Certificate of analysis

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

deliveries for the chemical and be given to end-users.

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

a) density at ambient temperature, (g/ml);

b) pH of 1 % solution (w/v);

c) Fe(III) content, % (w/w);  and

d) Fe(II) , % (w/w).

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

a) density at ambient temperature, (g/ml);

b) pH of 1 % solution (w/v);

c) Fe(III) content, % (w/w);

d) Fe(II), % (w/w);

e) Manganese, % (w/w);
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f) insoluble matter, % (w/w);   and

g) Arsenic,   cadmium,   chromium,   mercury,   nickel,  lead,   antimony and  selenium in
mg/kg  of Fe(III).

7.4.2.1 Comprehensive certificate of analysis should be given to end users upon their
request.

7.5 Storage

7.5.1 Storage conditions

Containers should be of acid resistant materials e.g. fibreglass reinforced or rubber lined
steel. Piping and valves of PVC, fibreglass and plastic materials subject to temperature limit.

7.5.2 Storage stability

Approximately 1 year.

7.5.3 Storage incompatibilities

Keep away from alkalis, product reacts aggressively towards metals and strong oxidising
agents.

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 the
Malaysian Standard.

9. Compliance with specification

The statement as specified in 7.3.1(f) and the certificate of analysis as specified in 7.4.1 may
be used as proof that the product supplied meets the specified characteristics and purity
criteria of this standard. The manufacturer should provide a detailed certificate of analysis as
specified in 7.4.2 that represents the batch delivered to end users upon their request.
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Appendix A
(informative)

General information on ferric chloride

A1. Origin

A1.1 Raw materials

Iron, iron(lll) oxide or iron(ll) chloride, chlorine and hydrochloric acid.

A1.2 Manufacturing process

Reaction of iron, iron(lll) oxide or iron(II) chloride with chlorine and hydrochloric acid.

A2. Safety requirement

A2.1 Contact with eyes and skin should be avoided.

A2.2 Personal protective equipment should be worn :

a) hand protection : gloves made of rubber or polyvinyl chloride; and

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

A3. First aid procedure

A3.1 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 eye lids open, rinse the eyes with plenty of water.

If swelling, redness or irritation occurs, immediately seek medical assistance.

c) Ingestion : do not induce vomiting and immediately bring the victim to seek 
medical assistance.

d) Inhalation : remove the victim to fresh air area and immediately bring the victim
to seek medical assistance if problem with breathing occurs.
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A3.2 Spillage

The main quantity of product should be collected.

The remainder should be neutralised with lime and later rinsed with water.  The stain can be
removed with oxalic acid.

A3.3 Fire

The product is not combustible.
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Appendix B
(informative)
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