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This Mth1~sian St~ndard~ which h~d been ~pproved

by the Material and Chemiqal Industry Standards

Committee and endorsed bythe Coun~ilbf the Standards

and Industrial Research Institute of Malaysia (SIRIM)

was published under the authority of the SIRIM Council

in March, 1977.

SIRIM wishes 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 of 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.

The following references relate to the work on

this standard:

Committee reference: SIRIM/TC11(ISC1)/OOl

Draft for comment : Dl33(ISC1)
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Committee representation

The Material and Chemical Industry Standards Committee under

whose supervision this Malaysian Standard was prepared, comprises

representatives from the following Government Ministries, trade,

commerce and manufacturer association and scientific and professional

bad is.

Federation of Malaysian Manufacturers

Institute for Medical Research

Institution of Engineers, Malaysia

Malayan Plastic Association

Malayan Rubber Goods Manufacturers’ Association

Malaysian Institute of Architects

Malaysian Institute of Chemistry

Malaysian International Chamber of Commerce and Industry

Malaysian Paint Manufacturers’ Association

Malaysian Scientific Association

Ministry of Defence

Ministry of Labour and Manpower

Ministry of Primary Industry (Mines Department)

Ministry of Trade and Industry

Minis-try of Works and Utilities (Public Works Department)

Rubber Producers’ Council of Malaysia

Rubber Research Institute of Malaysia

University of Malaya

The Technical Committee on Industrial Gases which prepared this

Malaysian Standard consists of representatives from the following

me~iberorganizations:

Federation of Malaysian Manufacturers

Gas Manufacturing Industry

Institution of Engineers, Malaysia

Iron and Steel Industry
Malaysian Institute of Chemistry

Malaysian International Chamber of Commerce and Industry

Ministry of Defence

Ministry of Health
Ministry of National and Rural Development

Minis-try of Science, Technology and Environment

(Department of Chemistry)

Petroleum Oil Industry
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FOREWORD

This Malaysian Standard was prepared by the
Technical Committee on Industrial Gases under the

Thuthority of the Material and Chemical Industry Stand-

ards Committee.

The methods of test given in this standard are

essentially adoptions of the various corresponding

methods of test put forth by the different standardiz-

ing organizations. In particular, this Committee is

truly grateful and indebted to the following organiza-

tions for having generously permitted the Committee to

quote their publications and methods:

British Standards institution

United States General Services Administration

Indian Standard Institution

International Organization for Standardization

Longmans, Green & Co. Ltd.

These methods of test prescribed here will serve
as the official standard methods of test until such

time when the Committee has finalised its own methods

of test and decided to revise parts of the standard or

even the entire standard.

The Committee will always be on the look-out for

the latest development in the gas industry with parti-

cular attention given to instrumental methods of analy-

sis. Therefore, if an instrumental method is found to
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be accurate, reliable, ec6nomical and consistent in

its analysis, the Committee shall not hesitate to

introduce it. The Committee w~lcomescomments and

suggestions from all authoritative sources in its

effort to play a contributing role in the industrial

gas industry.

In this standard, the methods of test shall be

divided into different sections, under the headings

of the different gases. In total, there shall be nine

sections giving the cross-reference for the correspond

mg methods of test. As time passes, when more gases

are standardized, the sections will continue to grow

in number. Meanwhile, the standard shall constantly

be reviewed by the Committee to bring it up to date.
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METHODS
1. OXYGEN

1.1 Oxygen content British Standard LI~364:l968:

Industrial oxygen.

1.2 Carbon dioxide
do

content

1.3 Total hydrocarbons do

content

Moisture content Federal Specification, U.S.A.

BB-O-925a : Oxygen

2. NITROGEN

2.1 Oxygen content British Standard LI~366:l968:
Industrial nitrogen

2.2 Carbon diodixe and

other carbon do

compounds

2.3 Hydrogen content do

2.4 Water content do

2.5 Carbon monoxide Indian Standard 3551:1965:

content Pure nitrogen
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ACETYLENE

Qualitative -test

3.2 Sulphur compounds

3.3 Phosphorus

compounds

3.4 Ammonium compounds

3.5 Carbon dioxide

3.6 Moisture

3 .7 Chloro-compounds

3.8 Air content

4. CARBON DIOXIDE

4.1 Residual gases

content

4.2 Water content

4.3 Oil content

4.4 Sulphur compounds

Indian Standard 308:1962:

Acetylene gas

- do -

- do -

do

do

do

do

do

3.

3.1

British Standard 4105:1967:

Liquid carbon dioxide.

- do -

do

do
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4.5 Carbon monoxide Indian Standard 307:1966:

content Carbon dioxide.

LI. . 6 Arsenic content . do

4.7 Carbon dioxide
do

content

5. NITROUS OXIDE

5.1 All the tests for nitrous oxide shall be carried

out as prescribed in the corresponding section

of the British Pharmacopoeia of the latest

edition.

6. HYDROGEN

6.1 All the tests for hydrogen shall be carried out

as prescribed in the British Standard 3906:1965:

Electrolytic compressed hydrogen.

7. LIQUID CHLORINE

7.1 Chlorine content International Organization

for Standardization: 2120-

1972: Liquid chlorine for

industrial use: Determination

of the content of chlorine

by volume in the vaporized

product.
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7.2 Water content International Organization

for Standardization: 2121-

1972: Liquid chlorine for

industrial use: Determination
of water content-Gravimetric

method.

7.3 Residue on British Standard 3947:1965:

evaporation chlorine.

7.4 Nitrogen
do

trichloride

8. COMPRESSED AIR

8.1 Nitrogen content British Standard 3156:Part

3:1969-Methods for the

analysis of fuel gases:

Combustion characteristics.

8.2 Oxygen content do

8.3 Argon content do

8.4 Oil content British Standard 4105:1967:

Liquid carbon dioxide,

industrial.
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8.5 Moisture content International Organization

for Standardization: 2121:

1972:Liquid chlorine for

industrial use: Determining

water content-Gravimetric

method.

8.6 Density Findlay’s Practical Physical

Chemistry (8th edition).

9. AMMONIA

9.1 All the tests for Ammonia shall be carried out

as. prescribed in British Standard 4431:1969:

Anhydrous ammonia and British Standard 4651:

1971 :Ammonia solution.

9.2 Determination of copper and manganese

9.2.1 Scope

9.2.1.1 The method of determination for copper and

manganese described here is by the use of an

atomic absorption spectrophotometer.

9.2.1.2 The colorimetric method may also be used as an

alternative method of test. However, in any

case of dispute, the final deciding method

shall be the one where the atomic absorption

spectrophotometer is employed.
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9.2.2 Reagents

9.2.2.1 Only pure distilled water shall be used through-

out the determination.

9.2.2.2 The following standard solutions shall be

prepared from analytical reagent grade chemicals.

All standard solutions shall be stored in clean,.

dry polyethylene bottles.

(a) Hydrochloric acid (1:99) - Add one volume

of hydrochloric acid (sp. gr. 1.18) to

ninety-nine volumes of water. Use this

solution for dilution in the preparation

of standard solutions for calibration

(b) Copper solution (1 ml = 1.0 mg copper) -

Dissolve 1.000 g of pure, electrolytic

copper contained in a clean 25 ml beaker

in a mixture of 15 ml of water and 15 ml

of nitric acid (sp. gr. 1.42). Slowly

add ‘4 ml of sulphuric acid (1:1) and heat

until sulphur trioxide fumes evolve.

Cool, wash down the beaker with water, and

dilute to one litre with water.

(c) Manganese solution (1 ml 1.0 mg

manganese) - Dissolve 3.076 g of manganous

sulphate monohydrate in a mixture of 10 ml

of hydrochloric acid (sp. gr. 1.18) and

100 ml of water. Dilute to one litre with

water.
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.9.2.3 Calibration and standardization

9.2.3.1 Prepare at least four standard solutions to

bracket the expected metal concentration range

of a sample by diluting the metal solution -

with hydrochloric acid (1:99) as described in

9.2.2. Prepare the standards each time the

test is to be performed and select so as to

give zero, middle and maximum points for a

calibration curve.

9.2.3.2 The method of operation varies with different

models of atomic absorption spectrophotometers.

Therefore, no attempt is made here to describe

in detail the steps for placing on instrument

into operation. However, the parameters that

follow have been found suitable for some types

of equipment.

9.2.3.3 Turn on the instrument.

9.2.3.4 Apply the current to the cathode lamp as

suggested by the manufacturer. Allow the

instrument to warm up until the energy source

stabilizes.•

9.2.3.5 Set the slit width for the metal of interest

based on the manufacturer’s instrument for

the particular instrument being used.

13



MS1.125 : 1977

9.2.3.6 Feed fuel and oxidant for the metal of interest

as indicated by table 1 to the burner and

ignite the emitted mixture. Adjust fuel and

oxidant pressure in accordance with the

procedure outlined by the manufacturer to give

maximum sensitivity for a given concentration

of metal.

9.2.3.7 Atomize water and check the aspiration rate

over a 2—minute period. Normally, an

aspiration rate of 4 ml to 5 ml per minute is

satisfactory. The standards and samples of

the metal of interest should have the same

rate of aspiration.

9.2.3.8 Set the wavelength to the approximate value as

given in table 1 depending on the metal of

interest. Atomize a standard and select the

most sensitive wavelength setting for maximum

absorption. The wavelengths indicated in

table 1 are recommended. However, any ott~er

wavelength may be used if it has been determin-

ed to be equally suitable.

9.2.3.9 Atomize the standards and record the instru-

ment readings. Atomize water between each

standard.

9.2.3.10 Prepare a calibration curve by plotting on

linear graph paper the absorbance versus

standard concentration for each standard.
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9.2.4

9.2.4.1

9.2.4.2

9.2.4.3

9.2.5

9.2. 5.1

Procedure

Proceed in accordance with 9.2.3.3 to 9.2.3.10.

Rinse the atomizer by aspirating water.

Atomize a sample and determine its absorbance.

Calculations

Calculate the concentration of the metallic

ion in milligrams per litre, using the

calibration curve prepared in 9.2.3.10.

Table 1. Operating conditions for atomic

absorption spectrophotometry

Metal
Wavelength

(nm)
Fuel Oxidant

Copper

Manganese

324.7

279.5

acetylene

acetylene

air

air
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Ketua Pengarah
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Selangor Darul Ehsan
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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.
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Director-General
Standards and Industrial Research Institute of Malaysia
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INSTITUT STANDARD DAN PENYELIDIKAN PERINDUSTRIAN MALAYSIA
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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 mi 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 dan 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 ml berasaskan
persetujuan sukarela dan memberi pertimbangan kepada kepentingan pengeluar dan pengguna. Standard-
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replacement interchangeability, and adequate variety of choice withoutwasteful diversify.

Malaysian Standards are prepared only after a full enquiry has shown that the project is endorsed as a desirable
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