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This Malaysian Standard, which had been approved by the Petroleum and Gas Industry

Standards Committee and endorsed by the Board of the Standards and Industrial Research

Institute of Malaysia (SIRIM) was published under the authority of the SIRIM Board in 1995.

SIRIM wished to draw attention to the fact that this Malaysian Standard does not purport to

include all the necessary provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast to progress in the

industries concerned.  Suggestions for improvements will be recorded and in due course

brought to the notice of the Committees charged with the revision of the standards to which

they refer.

Amendments issued since publication

Amd. No. Date of issue Text affected



MS 160 : 1995

ii

CONTENTS

Page

Committee representation..................................................................................... iii

Foreword................................................................................................................iv

1 Scope.....................................................................................................................1

2 Definitions...............................................................................................................1

3 Classification...........................................................................................................

4 Sampling.................................................................................................................2

5 Flash point .............................................................................................................2

6 Drying and over-coating times................................................................................2

7 Finish......................................................................................................................3

8 Protection against corrosion...................................................................................3

9 Bend resistance......................................................................................................3

10 Effect on potable water...........................................................................................3

11 Shelf life..................................................................................................................3

12 Marking...................................................................................................................4

Appendices

A Guidance on the use of bitumen-based coatings for cold application....................5

B Methods of test for performance requirements.......................................................9

C Preparation and coating of test panels.................................................................11

D Method of test for effect on water.........................................................................12

E Method for the estimation of chlorine...................................................................15



MS 160 : 1995

iii

Committee representation

The Petroleum and Gas Industry Standards Committee under whose supervision this Malaysian Standard was
prepared, comprises representatives from the following Government Ministries, commerce and manufacturer
associations, scientific and professional bodies.

Electrical Supply Department (JBE)

Esso Production Malaysia Inc.

Department of Occupational Safety and Health

Federation of Malaysian Consumers Association (FOMCA)

Fire Services Department

Malaysian International Chamber of Commerce and Industry (MICCI)

Malaysian Plastic Manufacturers Association (MPMA)

Ministry of Domestic Trade and Consumers Affairs

Petroleum Nasional Berhad

Public Works Department (JKR)

Road Transport Department (JPJ)

Shell Malaysia

The Institution of Engineers, Malaysia

The Working Group on Bitumen and Bituminous Products which prepared this Malaysian Standard consists of the
following representatives:

Ir. Mohd. Shafii Hj. Mustafa (Chairman) Institut Kerja Raya Malaysia

Encik Zulakmal Sufian Institut Kerja Raya Malaysia

Ir. Dennis Ong SHELL Malaysia Trading Sdn. Bhd.

Cik Agnes Yoong SHELL Malaysia Trading Sdn. Bhd.

Encik Chan  Chong Hin ACPI Damanjaya Trading (M) Sdn. Bhd.

Encik Choong Theen Keen Asphalt Technology Sdn. Bhd.

Cik S.H. Cheah Asphalt Industries Sdn. Bhd.

Encik David Lee Sussen (M) Sdn. Bhd.

Encik Sutiman Kemin Standards and Industrial Research Institute of Malaysia

Puan Khatijah Hashim (Secretary) Standards and Industrial Research Institute of Malaysia



MS 160 : 1995

iv

FOREWORD

This Malaysian Standard was prepared by the Working Group on Bitumen and Bituminous
Products under the authority of the Petroleum and Gas Industry Standards Committee.

This standard introduces several technical changes during the course of its revision. The
main changes featured are:

(i) The introduction of bitumen-based coatings, type 2, with fillers. The type 1and type 2
coatings are further sub-divided into three classes.

(ii) The addition of a new appendix, guidance on the use of bitumen-based coatings, for
cold application.

(iii) The inclusion of bend resistance test.

(iv) Shelf-life requirements.

This standard shall supersede MS 160 : 1973, ‘ Specification for black bitumen solutions
without pigment or filler for cold application’.

In the course of the revision, the following publication was referred to:

(i)      BS 3416 : Specification for bitumen based coatings for cold application, suitable for use
in contact with potable water.
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SPECIFICATION FOR BITUMEN-BASED COATNGS FOR COLD APPLICATION,
SUITABLE FOR USE IN CONTACT WITH POTABLE WATER

(FIRST REVISION)

1. Scope

This Malaysian Standard specifies performance and marking requirements for a range of
bitumen-based solvent-borne coatings.  It covers for cold application by either brushing,

spraying, rolling or dipping processes intended to give a coat for the corrosion protection
and water-proofing of substrates including iron and steel.

Two types, each with three classes, are included.  All of these give films that are suitable
for use on potable water tanks as well as for general applications.

NOTE 1.  These bitumen coatings are neither intended to withstand hot conditions, as on boilers, smoke stacks,
etc., for which special coating should be obtained, nor to resist contamination with mineral oils or paint solvents,
all of which cause softening of the film.

NOTE 2.  Guidance on the use of bitumen-based coatings is given in Appendix A.

2. Definitions

For the purposes of this Malaysian Standard, the definitions given herewith apply together
with the following:

2.1 Bitumen.  A viscous liquid, or a solid, consisting essentially of hydrocarbons and their
derivatives, which is soluble in trichloroethylene and is substantially non-volatile and
softens gradually when heated.  It is black or brown in colour and possesses water-

proofing and adhesive properties.  It is obtained by refinery processes from petroleum,
and is also found as a natural deposit or as a component of naturally occurring asphalt in
which it is associated with mineral matter.

NOTE.  The international definition of bitumen relates its solubility to carbon disulphide but, the safer material
trichoroethylene is used as the test solvent as examination has shown no significant difference.

2.2 Bitumen-based coating.  A liquid mixture of bitumen in a carrier solvent or solvent
mixture, usually paraffinic hydrocarbons, chlorinated hydrocarbons and aromatic
hydrocarbons, with or without fillers, to give a consistency suitable for brushing, spraying,
rolling or dipping in accordance with the recommendation of the manufacturer.  The
coating may exhibit thixotropy.
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3. Classification

3.1 Bitumen-based coatings shall be classified into two types as follows:

(a) Type 1, without fillers.

(b) Type 2, with fillers.

3.2 Each type shall be further sub-classified as follows:

(a) Class A, using white spirit complying with BS 245 as the carrier.

(b) Class B, using either a solvent other than white spirit or a solvent mixture with a
flash point of or above 21°C and below 32°C as the carrier.

(c) Class C, using either a solvent other than white spirit, or a solvent mixture with a
flash point of or above 32°C as the carrier.

4. Sampling

Take and store in accordance with MS 133 : Part A1 representative samples of not less
than 1000 ml of the coating either at the filling stage or from one or more previously
unopened containers.  Condition the samples for at least 12 h at 23 ± 2°C before carrying

out any tests.

5. Flash point

When tested in accordance with B.1, coating shall comply with the following:

(a) Coatings of classes A and C shall not flash at a temperature below 32°C.

(b) Coatings of class B shall not flash at a temperature below 21°C.

6. Drying and over-coating times

6.1 Surface-dry time

When tested in accordance with B.2.1, films of coatings shall be surface dry:

(a) If type 1, in not more than 4 h.

(b) If type 2, in not more than 8 h.

6.2 Over- coating time

When tested in accordance with B.2.2, the film shall show no cissing, crawling, sinking,
lifting or wrinkling during application or after 24 h drying time.
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7. Finish

When tested in accordance with B.3, the film shall be smooth, opaque and free from sags

or runs or other surface imperfections.

8. Protection against corrosion

8.1 Resistance to tap water immersion

8.1.1 When tested in accordance with B.4.1.1, the film shall remain completely adherent to the
substrate. Any blistering shall not exceed rating 2 (S3) in accordance with BS 3900 : Part
H2.

8.1.2 When tested in accordance with B.4.1.2, the surface of exposed metal revealed shall
show no visible rust or pitting.

8.2 Resistance to artificial sea water immersion

8.2.1 When tested in accordance with B.4.2.1, the film shall show no signs of breakdown.  Any
blistering shall not exceed rating 2 (S3) in accordance with BS 3900 : Part H2.

8.2.2 When tested in accordance with B.4.2.2, the surface of exposed metal revealed shall
show no visible rust or pitting.

9. Bend resistance

When tested in accordance with B.5, the film shall show no signs of cracking or of
becoming detached from the substrate .

10. Effect on potable water

A coating of the product applied and left to dry in accordance with the manufacturer's
instructions shall comply with Appendix C.

11. Shelf life

The product, if stored in unopened containers for 12 months at a temperature not
exceeding 30°C, shall meet the requirements of clauses 5 to 9.  No separation shall take

place which cannot be removed by stirring.

NOTE.  In the case of thixotropic coatings, sufficient time, as advised by the manufacturer, should be allowed
after any stirring to redevelop the thixotropy.
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12. Marking

Each container of bitumen-based coating shall be clearly labelled with the following
information:

(a) The manufacturer's identification.

(b) The number of this Malaysian Standard and the appropriate type and class of the

product, e.g. MS 160, type 1, class A .

(c) A statement that it is suitable for use in contact with potable water.

(d) The nominal content by mass or volume.

(e) The batch number from which the container was filled.

(f) The month and year in which the batch was manufactured and a statement to the
effect that the bitumen-based coating has a shelf life of 12 months when stored in
unopened containers at a temperature not exceeding 30°C.

(g) Whether the coating is suitable for brushing, spraying, rolling or dipping.
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Appendix A

Guidance on the use of bitumen-based coatings for cold application

A1. Safety instructions

Consult the safety instructions of the manufacturer before application and, especially,
before spraying these materials.

A2. General properties

Like some other protective coatings, bitumen coatings are used to protect surfaces rather
than to decorate them, their function being to exclude moisture or other corrosive agents.

It is thus important that each coat is applied in a continuous manner, without holidays or
'misses'.  Bitumen coatings have little power to inhibit corrosion.  Hence, if ferrous
surfaces are not adequately cleaned to be free from rust and mill-scale before these
coatings are applied, under-rusting may occur with consequent failure of the film.  They
have good adhesion to most surfaces commonly found in building, e.g. ferrous metals,
slightly etched galvanized iron and steel, concrete and brick, and will withstand moderate
concentrations of acids and alkalis.

These bitumen coatings are neither intended to withstand hot conditions, as on boilers,
smoke stacks, etc., for which special coatings should be obtained, nor to resist
contamination with mineral oils or paint solvents, all of which conditions will cause
softening of the film.

A3. Precautions

Provide adequate ventilation, particularly of closed vessels, while the material is being
applied and until it is thoroughly dry. The use of air fed masks for personal ventilation is
recommended. When painting the interiors of tanks, use a forced air supply to disperse
the solvent and prevent residual solvent condensing on the coating and washing it off.
Avoid naked lights in or near the tanks or cisterns during these periods.  Use appropriate
barrier creams and protective clothing to prevent skin sensitization. Skin should be

thoroughly washed and clothing removed and cleaned as soon as possible after the work
has been completed.

A4. Durability

The durability of bitumen coatings depends mainly upon :

(a) The thickness of the film and;

(b) The degree of exposure. It is important to apply the products liberally in a number
of coats, as thick films give proportionately greater protection than thin ones, and
to ensure that all areas of a surface are covered.

The degree of exposure largely controls the rate of deterioration of the film surface.
Bitumen is sensitive to sunlight and other strong light, which quickly cause complete loss
of gloss,  followed  later by a form  of chalking.  This is,  however, confined to the surface
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and provided that the film is of adequate thickness it will continue to give protection.  In
situations protected from such attack, the gloss is maintained longer.

Crazing sometimes occurs with bitumen coatings but bitumen-coated ferrous metals are
seldom subject to early corrosion from this cause.

A5. Thinning

Where thinning is necessary, e.g. as a first coat on very porous surfaces, only white spirit,
in the case of class A coatings, or the manufacturer's recommended thinners should be
used. In all cases thinning should be kept to a minimum for the type of use required.

A6. Primer

In order to prevent under-rusting on ferrous metals, a system of rust-inhibiting primer and
bitumen coating is often advocated.  Reference should be made to the bitumen-coating
manufacturer.  It is important to allow adequate time for the hardening of primers prior to
the application of bitumen-based coatings.  Lead-based primers and other primers
containing toxic material are not to be used in conjunction with materials in contact with
potable water.

A7. Preparation of surfaces

Establish that the substrate and the bitumen-based coating are compatible and prepare
the substrate according to its type as follows:

(a) Bare non-porous surfaces.  All dirt, including loosely adhering rust, mill-scale and
grease should be removed.

(b) Surfaces previously covered with bitumen coating.  All dirt, grease and loosely
adhering bitumen coat should be removed by washing or other suitable means.
Any bare patches of metal should be spot-primed with bitumen coating before the
general coating is applied.

(c) Porous surfaces.  All dirt and dust should be removed by thorough brushing and
any loosely adhering flakes of material should be detached.  Washing of porous
surfaces is not usually satisfactory unless adequate time is given for the water to
evaporate.

(d) Other surfaces.  Reference should be made to the manufacturer of the bitumen-
based coatings.

A8. Painting

All surfaces should be allowed to dry following the preparation.  Painting during humid
weather, or in other conditions giving rise to condensation, should be avoided.  Further
details of the establishment of conditions and appropriate application of coatings are

given in (a) to (e) and in BS 6150*.
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(a) Application to non-porous surfaces.  A full coat should be applied by the
applopriate method taking care to obtain a uniform and continuous film at the
recommended spreading rate.  Particular care should be taken to coat thoroughly
all recesses, edges, joints, intersections of members, rivet and bolt heads and
nuts.  No subsequent coat should be applied until the previous coat has dried

thoroughly.

(b) Systems of bitumen-based coatings and corrosion-inhibitive primer on bare steel.
One or more coats of primer should be applied followed by at least two coats of
bitumen-based coating.

NOTE.  The final coat of bitumen-based coating may, with advantage, be one which contains leafing aluminium
as an additive to minimize the effect of sunlight (see A.4).

(c) Systems of bitumen-based coatings on cementitious surfaces.  These surfaces
should be sealed with a thinned coating of type 1 bitumen-based coating (see
A.5).

If the original surface has a high degree of porosity a second thinned seal coating should
be used. Two subsequent coats of non-thinned bitumen-based coating are usually
necessary, all coatings being applied after ensuring the previous coating is thoroughly

dry.  The spreading rate of the material should be adjusted so as to give a satisfactory
final film.  If the original surface has a high degree of porosity, an additional thinned
priming coat should be used.  If the surface is rough, as with some concrete surfaces, or
irregular or jointed, as with brickwork, the method and coating should be agreed with the
manufacturer.

(d) Use of bitumen-based coatings with other systems.  Bitumen-based coatings are

unsuitable where it is desired to finish the work with many other types of paint,
since bleeding of the bitumen through the top coat and crazing of the finish is
likely to result.  Where it is necessary to apply an oil paint over a bitumen coating
these faults may be mitigated by the use of a barrier coat of a preparation made
especially for this purpose.

(e) Application of material when used for coating drinking water tanks.  Surfaces
should be dry and cleaned, free of mill-scale, rust and dirt.  All surfaces, new or

otherwise, should then be degreased immediately before coating.  Two coats are
recommended and on bare metal; brush application of the first coat is preferable.
Full coats should be applied, particular care being taken to coat thoroughly all
recesses, edges, rivet and bolt heads and nuts. In no  case should a  second
coat be  applied until the first  coat is  thoroughly  dry and a period of 48 h  should
normally be allowed for this. Drying may be assisted materially by the provision of
a forced draught. It is essential to use clean brushes or spray equipment; such
tools contaminated with other types of bitumen paint or with tar paint are

unsuitable.  After thorough drying of the two-coat system, and before being put
into service, the tank or cistern should be filled with cold drinking water, and
drained after not less than 4 h.  If a taste is detected in this water, the flushing
should be repeated.This procedure is necessary as a safeguard against initial
contamination of the water because of entrapped solvent in the bitumen coat.

*  BS 6150, ‘Code of practice for painting of buildings’.
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Appendix B

Methods of test for performance requirements

B1. Flash point

Test the coating in accordance with the method described in MS 133 : Part A8*.

Record the results.

B2. Drying and over-coating times

B.2.1 Surface-dry time

Apply a single coat of the coating as described in Appendix C to a burnished nominal 150
mm x 100 mm steel panel.  Test in accordance with MS 133 : Part C2**.

Record the results after 4h, for type 1 coatings, or after 8h, for type 2 coatings.

B.2.2 Over-coating time

Allow the coating obtained after the test of B.2.1 to dry for 24 h with free access of air at
23 ± 2°C and a relative humidity of 50 ± 5 %.

Overcoat with a second coat in accordance with C 3.

Inspect the film visually, by normal or corrected vision, during application and again after
the over-coating has been allowed to dry for 24 h.

Record the observations.

B3. Finish

Apply a single coat of the coating as described in Appendix C to a burnished nominal 300
mm x 300 mm steel panel to give the appropriate dry film thickness for its type given in
C.2.

Inspect the resultant film visually by normal or corrected vision.

Record the observations.

*MS 133 : Part : A8, ‘Methods of test for paints and varnishes : Part A8 : Flash/no flash test - closed cup equilibrium method
(First revision)’.

**MS 133 : Part : C2,  ‘Methods of test for paints  : Part C2 : Surface drying time’.
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B4. Protection against corrosion

B.4.1 Resistance to tap water immersion

B.4.1.1 Apply two coats as described in Appendix C to a burnished nominal 150 mm x 100 mm
steel panel.  Then 72 h after application, test in accordance with procedure A, Method 1
of BS 3900 : Part G5*: using tap water and an immersion period of 4 days for type 1
material and 14 days for type 2 material.

Inspect the film visually by normal or corrected vision.

Record the observations.

B.4.1.2 Remove the film with a non-corrosive paint remover.

Inspect the surface of the exposed meter by normal or corrected vision.

Record the observations.

B.4.2 Resistance to artificial sea-water immersion

B.4.2.1 Apply two coats as described in Appendix C to a burnished nominal 150 mm x 100 mm
steel panel.  Then 72 h after application, test in accordance with procedure A, method 1
of BS 3900 : Part G5*.  Use artificial sea water complying with MS 133 : Part F4**, with an
immersion period of 4 days for type 1 material and 14 days for type 2 material.

Inspect the film visually by normal or corrected vision.

Record the observations.

B.4.2.2 Remove the film with a non-corrosive paint remover.

Inspect the surface of the exposed metal by normal or corrected vision.

Record the observations.

B.5 Bend resistance

Apply a single coat as described in Appendix C to a burnished nominal 100 mm x 50 mm
x 0.3 mm thick tinplate panel.  Allow to dry for 7 days.

Test as described in MS 133 : Part E1
+
, using type 1 apparatus.  For type 1 coatings use

a 6 mm mandrel.

For type 2 coatings use a 10 mm mandrel.

Inspect the film visually by normal or corrected vision.

 Record the observations.

* BS 3900 : Part G5, ‘Determination of resistance to liquids’.
** MS 133 : Part F4,  ‘Methods of test for paints Part F4  : Resistance to salt spray’.
+MS 133 : Part E1, ‘Methods of test for paints Part E1 : Bend test ( Cylindrical mandrel)’.
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Appendix C

Preparation and coating of test panels

C1. Material and dimensions

Use test panels of the material specified in BS 3900 : Part A3* and of the specified
dimensions.

C2. Preparation and coating

Prepare the test panels in accordance with BS 3900 : Part A3* and then coat by brushing,
spraying, rolling or dipping as recommended by the manufacturer, to give a dry film
thickness of 35 ± 5 µm for type 1 coatings or 75 ± 10 µm for type 2 coatings.

C3. Drying of test panels

Dry the test panels in a vertical position at a temperature of 23 ± 2°C and a relative
humidity of 50 ± 5 % for the specified time.

Allow the first coat to dry for 24 h before application of the second coat.

For the tests required in clause 8, coat the backs and edges of the panels with a
protective paint system.

* BS 3900 : Part A3 , ‘Standard panels for paint testing’.
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Appendix D

Method of test for the effect on water

D1. Procedure

Prepare two tinplate panels, each 6 in x 2 in (15 cm x 5 cm) and coat them on both sides
as described in Appendix C and allow to dry in a vertical position for 24 h.

Prepare 1 litre of each of the following:

(a) A clear, unchlorinated, odourless  and  tasteless  water  of drinking  water 

quality.

(b) A clear, odourless and tasteless water of drinking water quality chlorinated to a
level of 0.1 parts per million  chlorine by the addition of sodium hypochlorite
solution.  The total residual chlorine should be determined within 15 minutes by
the method given in Appendix E.

Place 500 ml of each preparation of water in 600 ml beakers and put one of the coated
panels in a sloping position in each beakers.  Cover the beakers with clock glasses.

After immersion of the panels for 24 h, discard the water from the beakers and replace
with freshly prepared water, retaining the remaining 500 ml of each preparation of water
as a control.  After a further 24 h, without delay, examine the water that has been in
contact with the coated panels for taste and odour and afterwards for colour, appearance
and phenols.  If the water is considered satisfactory, the test may be stopped, but if it is

unsatisfactory, discard again all the water and replace the water in the beakers with
further freshly prepared water, retaining 500 ml of each preparation as a control.  After
another 24 h, repeat the examination of the waters that have been in contact with the
coated panels.

D2. Taste and odour examination

The independent opinion of at least three people should be obtained by presenting to
them, in a random order, the preparations of water under test and those retained as
controls.

D3. Determination of colour in water

D3.1 Reagents

The reagents should be of analytical reagent grade unless otherwise stated.
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D3.2 Chloroplatinic acid

Dissolve 1.0 g of platinum in a small quantity of aqua regia by heating on a water bath.
When the metal has dissolved, evaporate the solution to dryness.  Add 4 ml of

hydrochloric acid (sp gr 1.18) and evaporate to dryness.  Repeat this operation twice
more.

or

Potassium chloroplatinate (K2Pt C16) - 2.490 g ≡ 11.0 g Pt.

Cobaltous chloride (Co C12 6H2 0)

Hydrochloric acid (sp gr 1.18).

D3.3 Preparation of colour standards

Dissolve 2.0 g of cobaltous chloride and either the chloroplatinic acid or 2.490 g of
potassium chloroplatinate in 200 ml of hydrochloric acid (sp gr 1.18), warm, if necessary,

to obtain a clear solution and after cooling, pour into a 2000 ml one-mark volumetric flask
dilute to the mark with water.

From this solution prepare a series of permanent colour standards having a range of 0 to
70 Hazen units. For each 5 Hazen units pipette 2.5 ml of the platinum solution into a 250
ml measuring flask and dilute to 25.0 ml.  Pour each standard into a clear colourless
stoppered 8 oz bottle.  Use the same type of bottle for each standard. Check these
standards at intervals against freshly prepared standards.

D3.4 Procedure

Siphon about 250 ml of the clear sample into a dry bottle of the same type as that used
for the storage of the colour standards.  Select the standard which most nearly matches
the sample.

Into one of a pair of dry matched glass tubes measuring 45 cm in Iength and about 2.5
cm in diameter, pour the sample until its depth is 40 cm.  Pour the colour standard
selected into the other tube until the levels are equal. Compare the colour of the sample
with that of the standard by looking down the tube against a white background, taking
care to avoid side illumination.  Repeat with other colour standard if necessary.

When the colour of the water is of the order of 70 units or more, dilute it suitably before
attempting to make a comparison.

D4. Detection of phenols

D4.1 Reagents

All reagents should be of analytical reagent grade unless otherwise stated.

(a) Sodium hydrogen carbonate, 5 percent solution.

(b) Sodium hypochlorite solution containing 0.05 percent of available chlorite.
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(c) p-amino-NN-dimethylaniline solution prepared immediately before use.  Stir a 0.1
per cent solution of NN-dimethyl-p-nitrosoaniline with zinc dust and a few drops of
10 per cent copper sulphate solution until reduction is complete and filter.

D4.2 Procedure

To 100 ml water in a 250 ml conical flask add 2 ml of sodium hydrogen carbonate solution
and 2 ml of the p-amino NN-dimethylaniline solution.  Carefully add sodium hypochlorite
solution from a burette until the pink colour which appears initially is discharged.  Agitate
vigorously with a glass plunger during this process.  Transfer the solution to a separating
funnel and extract by shaking with 20 ml of carbon tetrachloride.

If any blue or purple colour is present in the carbon tetrachloride extract, phenols are
present in the water in which the panels have been immersed.
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Appendix E

Method for the estimation of chlorine

E1. Reagents

All reagents should be of analytical reagent grade unless otherwise stated.

E1.1 Hydrochloric acid, dilute

Add 1 volume of hydrochloric acid (sp gr 1.18) to 4 volumes of distilled water.

E1.2 o-tolidine .  Weigh out 1 g of o-tolidine (melting point 129°C) transfer to a 6 in ( 15 cm)
mortar and add 5 ml of dilute hydrochloric acid.  Grind to a thin paste and add 150 to 200
ml of distilled water.  Transfer the solution to a 1000 ml graduated measuring cylinder and
make up to 505 ml with distilled water.  Make up to 1000 ml by the addition of dilute
hydrochloric acid.  Store in an amber coloured glass-stoppered bottle and  keep in the
dark as much as possible.  For the calibrated disk method given below keep a small

volume of the solution in a dropping bottle containing a medicine dropper with a ground
glass joint and fitted with a rubber teat.

E1.3 Standard colour solution

(a) Solution A.  Copper sulphate.  Dissolve 1.5 g of copper sulphate (Cu SO4

5H2O) in 50 to 60 ml of distilled water, add 1 ml of sulphuric acid (sp gr 1.84) and

dilute to 100 ml.

(b) Solution B.  Potassium dichromate.  Dissolve 0.25 g of potassium dichromate
in distilled water, add 1 ml of sulphuric acid (sp gr 1.84) and dilute to 1 litre.

(c) Standard colour solution.  Measure into 100 ml Nessler cylinders 1.8 ml of
Solution A and 10.0 ml of Solution B. This colour standard is equivalent to 0.1
parts per million of chlorine.  Colour comparisons are made in 100 ml matched

Nessler cylinders.

E2. Procedure

Calibrated disk method.

(a) Using comparator.  Almost fill the appropriate cells with the chlorinated water,
or, if using test tubes, fill to the graduation mark. Place in a comparator which
contains the appropriate disk. Depress the teat of the dropper sufficiently to draw
into the dropper about three drops of the o-tolidine for every 10 ml of water being
tested, and then insert the dropper into the appropriate cell or tube and eject the
reagent quickly to mix the solutions. Allow  the  solution  to  stand  for   five

minutes in the dark or subdued light and match the colour using the appropriate
disk.
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(b) Using nesslerizer.  Measure 50 ml of the water into the Nessler cylinder, add 0.5
ml of the o-tolidine and mix well. Allow to stand for five minutes in the dark or in
subdued light and match the colour using the appropriate disk.

Standard solution method. Measure 100 ml of the water being tested into a Nessler
cylinder, add 1.0 ml of the o-tolidine, mix rapidly and allow to stand for five minutes in the
dark or subdued light. Compare the colour against the standard solution.
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SIRIM yang dibentuk untuk menentukan bahawa barangan tersebut menepati Standard
Malaysia.

Keterangan-keterangan lanjut mengenai syarat-syarat lesen boleh didapati dari:

Ketua Pengarah
Institut Standard dan Penyelidikan Perindustrian Malaysia

Persiaran Dato’ Menteri, Seksyen 2, Peti Surat 7035
40911 Shah Alam

Selangor Darul Ehsan

SIRIM STANDARD MARKS

The SIRIM standard marks shown above are registered certification trade marks. They may
be used only by those licensed under the certification marking scheme operated by SIRIM
and in conjunction with relevant Malaysian Standard number. The presence of these Marks
on or relation to a product is assurance that the goods have been produced under a system
of supervision, control and testing, operated during production, and including periodical
inspection of the producer’s works in accordance with the certification marking scheme of
SIRIM designed to ensure compliance with a Malaysian Standard.

Further particulars of the terms of license may be obtained from:

Director-General
Standards and Industrial Research Institute of Malaysia

Persiaran Dato’ Menteri, Section 2. P.O.Box 7035
40911 Shah Alam

Selangor Darul Ehsan





INSTITUT STANDARD DAN PENYELIDIKAN PERINDUSTRIAN MALAYSIA

Institut Standard dan Penyelidikan Perindustrian Malaysia (SIRIM) telah ditubuhkan hasil dari cantuman Institut
Piawaian Malaysia (SIM) dengan Institut Negara bagi Penyelidikan Sains dan Perusahaan (NISIR) di bawah
Undang-Undang Malaysia Akta 157 pada 16hb. September 1975:Akta Institut Standard dan Penyelidikan
Perindustrian Malaysia (Perbadanan) 1975. Institut ini diletakhak dengan kuasa untuk memamju dan
menjalankan penyelidikan perindustrian dan untuk menyedia dan memajukan standard-standard bagi barangan-
barangan, proses-proses, amalan-amalan dan perkhidmatan-perkhidmatan; dan bagi mengadakan peruntukan
bagi perkara-perkara yang bersampingan atau berkaitan dengan maksud-maksud itu.

Satu daripada tugas-tugas Institut ini adalah menyediakan Standard-Standard Malaysia dalam bentuk
penentuan-penentuan bagi bahan-bahan, keluaran-keluaran, kaedah-kaedah ujian, kod-kod amalan yang
sempurna dan selamat, sistem penamaan dan lain-lain. Standard-Standard Malaysia disediakan oleh
jawatankuasa-jawatankuasa perwakilan yang menyelaras keupayaan pengilang dan kecekapan pengeluaran
dengan kehendak-kehendak yang munasabah dari pengguna. Ia menuju  ke arah mencapai kesesuaian bagi
maksud, memudahkan pengeluaran dan pengedaran, kebolehsalingtukaran gantian dan pelbagai pilihan yang
mencukupi tanpa pembaziran.

Standard-Standard Malaysia disediakan hanya setelah penyiasatan yang lengkap menujukkan bahawa sesuatu
projek itu disahkan sebagai yang dikehendaki dan berpadanan dengan usaha yang terlibat. Hasil ini berasaskan
persetujuan sukarela  dan memberi pertimbangan kepada kepentingan pengeluar dan pengguna. Standard-
Standard Malaysia adalah sukarela kecuali is dimestikan oleh badan-badan berkuasa melalui peraturan-
peraturan, undang-undang persekutuan dan tempatan atau cara-cara lain yang sepertinya.

Institut ini beroperasi semata-mata berasaskan tanpa keuntungan. Ia adalah satu badan yang menerima bantuan
kewangan dari Kerajaan, kumpulan wang dari bayaran keahlian, hasil dari jualan Standard-Standard dan
terbitan-terbitan lain, bayaran-bayaran ujian dan bayaran-bayaran lesen untuk mengguna Tanda Pengesahan
SIRIM dan kegiatan-kegiatan lain yang berhubung dengan Penstandardan, Penyelidikan Perindustrian dan
Khidmat Perunding.

STANDARDS AND INDUSTRIAL RESEARCH INSTITUTE OF MALAYSIA

The Standard and Industrial research Institute of Malaysia (SIRIM) is established with the merger of the
Standards Institution of Malaysia (SIM) and the National Institute for Scientific and Industrial Research (NISIR)
under the Laws of Malaysia Act 157 on 16 th. September 1975: Standards and Industrial Research Institute of
Malaysia (Incorporation) Act 1975. The Institute is vested with the power to provide for the promotion and
undertaking of industrial research and for the preparation and promotion of standards for commodities,
processes, practices and services; and to provide for matters incidental to or connected with those purposes.

One of the functions of the Institute is to prepare Malaysian Standards in the form of specifications for materials
and products, methods of testing, codes of sound and safe practice, nomenclature, etc. Malaysian Standards are
prepared by representative committees which co-ordinate manufacturing capacity and production efficiency with
the user’s reasonable needs. They seek to achieve fitness for purpose, simplified production and distribution
replacement interchangeability, and adequate variety of choice without wasteful diversify.

Malaysian Standards are prepared only after a full enquiry has shown that the project is endorsed as a desirable
one and worth the effort involved. The work is based on voluntary agreement, and recognition of the community
of interest of producer and consumer. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by statutory authorities by means of regulations, federal and local by-laws or any other similar
ways.

The Institute operates entirely on a non-profits basis. It is a grant aided body receiving financial aid from the
Government, funds from membership subscriptions and proceeds from sales of Standards and other
publications, fees and licence fees for the use of SIRIM Certification Mark and other activities associated with
Standardization, Industrial Research and Consultancy Services.


