MALAYSIAN MS 1042-9:2015
STANDARD

Safety in laboratories - Code of
practice - Part 9: Storage of chemicals

ICS: 71.040.10

Descriptors: code of practice, safety, laboratory, chemical, storage

© Copyright 2015
DEPARTMENT OF STANDARDS MALAYSIA




DEVELOPMENT OF MALAYSIAN STANDARDS

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national
standards and accreditation body of Malaysia.

The main function of STANDARDS MALAYSIA is to foster and promote standards,
standardisation and accreditation as a means of advancing the national economy, promoting
industrial efficiency and development, benefiting the health and safety of the public,
protecting the consumers, facilitating domestic and international trade and furthering
international cooperation in relation to standards and standardisation.

Malaysian Standards (MS) are developed through consensus by committees which comprise
balanced representation of producers, users, consumers and others with relevant interests,
as may be appropriate to the subject at hand. To the greatest extent possible, Malaysian
Standards are aligned to or are adoption of international standards. Approval of a standard
as a Malaysian Standard is governed by the Standards of Malaysia Act 1996 [Act 549].
Malaysian Standards are reviewed periodically. The use of Malaysian Standards is voluntary
except in so far as they are made mandatory by regulatory authorities by means of
regulations, local by-laws or any other similar ways.

For the purposes of Malaysian Standards, the following definitions apply:

Revision: A process where existing Malaysian Standard is reviewed and updated which
resulted in the publication of a new edition of the Malaysian Standard.

Confirmed MS: A Malaysian Standard that has been reviewed by the responsible
committee and confirmed that its contents are current.

Amendment: A process where a provision(s) of existing Malaysian Standard is altered. The
changes are indicated in an amendment page which is incorporated into the existing
Malaysian Standard. Amendments can be of technical and/or editorial nature.

Technical corrigendum: A corrected reprint of the current edition which is issued to correct
either a technical error or ambiguity in a Malaysian Standard inadvertently introduced either
in drafting or in printing and which could lead to incorrect or unsafe application of the
publication.

NOTE: Technical corrigenda are not to correct errors which can be assumed to have no consequences in the application
of the MS, for example minor printing errors.

STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop, distribute
and sell Malaysian Standards.

For further information on Malaysian Standards, please contact:

Department of Standards Malaysia OR SIRIM Berhad

Ministry of Science, Technology and Innovation (Company No. 367474 - V)
Level 1 & 2, Block 2300, Century Square 1, Persiaran Dato’ Menteri
Jalan Usahawan Section 2, P. O. Box 7035
63000 Cyberjaya 40700 Shah Alam
Selangor Darul Ehsan Selangor Darul Ehsan
MALAYSIA MALAYSIA

Tel: 60 3 8318 0002 Tel: 60 3 5544 6000

Fax: 60 3 8319 3131 Fax: 60 3 5510 8095
http://www.jsm.gov.my http://www.sirim.my

E-mail: central@jsm.gov.my E-mail: msonline@sirim.my



MS 1042-9:2015

Contents

Page
CommIittee repPreSENTALION ......cou i ittt e e e e e e e e e aeae iii
0 1= T [ iv
SECTION 1: SCOPE AND GENERAL
1.1 S Tore] o 1= PP PUTTRTRPPRRTTN 1
1.2 yaY o] o] o= 1 o] o FO PO PR 1
1.3 NOIMALIVE FEFEIENCES. ...cci it a e e 2
1.4 Terms and definitionNS.......coooe i 2
1.5 11 (=T o] =1 2= Lo o HE P T O UPUPPPRRPN 5
SECTION 2: BASIC PRINCIPLES OF STORAGE
2.1 SCOPE Of SECLION ...t e e e e e e e e e e ab b e e e e e e eaa e s 5
2.2 DOCUMEBNTATION .ceeeeeiieeeeeee e 5
2.3 Knowledge of MaterialS.........cuueiiiiiiiiie e 5
2.4 Choice of risk CONLIOI MEASUIES ......ciiiiiiiiiiiiiie e e 5
2.5 STOraQge PrOCEAUIES .....eeiiiiie ittt e e e et e e e e e s e e abb e e e e e e e e aanbaaeeaaee e s 6
2.6 PrinCiples Of SIOraQgE ...ooiieieieiee et 7

SECTION 3: REQUIRED FEATURES FOR A LABORATORY, STOREROOM OR SPACE,
CHEMICAL STORAGE CABINETS, LABORATORY CUPBOARDS, RACKS AND SHELVES

3.1 S Tele] o1l o) f=T=To (oo HUU TP 9
3.2 = oTo ] - L (o] V20RO UUUPPUPRPN 9
3.3 Chemical storage Cabinets...........uiiiiiiiii e 9
3.4 Laboratory CUPDOAIAS ... 10
3.5 (R T o =T =1 (o] 4= T TP PUTPPRTTT 11
3.6 Display of hazard identification information............cccccoii 11
3.7 STOrEIOOM OF SPACE ...uveeeeeieeeeeiiitiiee e e e e e e ettt et e e e e e e e bbbt e e e e e e as e e e s anbreeeeaeesaannbaeeeaaens 11
3.8 Room for 0pening PACKAGES ....c.ceiiiuiieieiie ettt e e 11
3.9 ShelVes @Nd FACKS .......eiiiiiii e e e e s 11

SECTION 4: USE AND STORAGE OF CHEMICALS AND GAS CYLINDERS WITHIN A
LABORATORY

41 S Tore] o 1N o) fK=T=To (oo IR PPRRPPI 11
4.2 Gases and CryogeniC IQUIAS ........ueeeeiiaieiiii et 11
4.3 SIZE Of PACKAGES ...t a e 12
4.4 Quantities of chemicals in storage within a laboratory...........cocccoeiiiiiiiiiieeeee, 13
4.5 Method of keeping ChemICaIS.......cc.oii i 14
4.6 Restriction on opening PaCKAJES .........uueeiiiiiiiiiiiiiei et 15
4.7 Segregation iN STOFAQE ... .uu i e 15

© STANDARDS MALAYSIA 2015 - All rights reserved i



MS 1042-9:2015

Contents (continued)

Page
SECTION 5: STORING CHEMICALS IN A SEPARATE STORE
5.1 S Tore] o 1N o) fK=T=To (oo I PRI 17
5.2 30 (=3 [0 To= o] o FO PP RTPPPRR 17
5.3 (o (U= o] [ RO PPUPPRTRN 17
54 STOre rEQUITEMENES ...ttt e e e e e e e e e e e e e e aas 18
5.5 1Y/ 1= g ToTe l) BK=) (o] = To 1= TP 21
5.6 Restriction on opening of PacKages. ... ...ueuii i 22
5.7 Segregation iN STOFAQE ....cuui i e 22
5.8 Fire ProtECHON. ... e 22
5.9 Display of hazard identification information............cccccoriii 22
5,10 Safety @QUIPIMENT ... ..o e e e a e e 22

SECTION 6: STORING GASES AND CRYOGENIC LIQUIDS IN A DEDICATED STORE

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

S Tore] o 1N o) fK=T=To (oo IR 23
LG LT o= = PP TU U 23
Requirements and [0cation Of StOre ... 23
MaxXimuM QUANTHIES ...eeeeeei i e e e e 24
MEthOd Of SEOIAGE ... .eeeeiiie it a e 24
Segregation iN STOFAQE ... cuu i et 25
To g1 iTo] K=o 0 [ (o7= - TP UUTPT 25
Display of hazard identification information............cccccori e, 25

SECTION 7: PACKAGE OPENING AND TRANSFER

7.1 LG LT o =T = TP TP 25
7.2 Work procedures for package Opening.........cc.uueeeeeeiiiiiiiiiee e 26
7.3 Transferring and repackaging ......cc..eeeeeeaiiiiiiiie e 26
7.4 LiQUID traNSTEr ... 26
7.5 Spillage CoNtAINMENT.......cooi e 27
7.6 Fire ProtECHON. ....eeeeiee e e 27
SECTION 8: PERIODIC INSPECTION OF THE STORE ..ottt 27
AnNNex A NOMALIVE rEfEIENCES ....cciii ittt e e 28
ii © STANDARDS MALAYSIA 2015 - Al rights reserved



MS 1042-9:2015

Committee representation

The Industry Standards Committee on Occupational Safety and Health (ISC W) under whose authority this Malaysian
Standard was developed, comprises representatives from the following organisations:

Business Council for Sustainability and Responsibility Malaysia
Chemical Industries Council of Malaysia

Construction Industry Development Board Malaysia
Department of Agriculture

Department of Chemistry, Malaysia

Department of Environment

Department of Occupational Safety and Health Malaysia
Department of Standards Malaysia

Federation of Malaysian Manufacturers

Jabatan Bomba dan Penyelamat Malaysia

Lloyd’s Register Technical Services Sdn Bhd

Malaysia International Chamber of Commerce and Industry
Malaysian Employer Federation

Malaysian Industrial Hygiene Association

Malaysian Nuclear Agency

Malaysian Society for Occupational Safety and Health
Malaysian Trade Union Congress

Minerals and Geoscience Department Malaysia

Ministry of Health Malaysia

Ministry of International Trade and Industry

National Institute of Occupational Safety and Health
SIRIM Berhad (Secretariat)

SIRIM QAS International Sdn Bhd

SME Corporation Malaysia

Suruhanjaya Tenaga

The Institution of Engineers, Malaysia

Universiti Kebangsaan Malaysia

The Technical Committee on Safety in Laboratories which developed this Malaysian Standard consists of
representatives from the following organisation:

Department of Agriculture (Pesticides Board)
Department of Chemistry, Malaysia

Department of Occupational Safety and Health Malaysia
Institute for Medical Research

Institute of Chemistry Malaysia

Jabatan Bomba dan Penyelamat Malaysia
Malaysian Industrial Hygiene Association

National Institute of Occupational Safety and Health
National Pharmaceutical Control Bureau

SIRIM Berhad (Secretariat)

SIRIM QAS International Sdn Bhd

Sterling Drug (M) Sdn Bhd

Suruhanjaya Tenaga

Universiti Kebangsaan Malaysia

Co-opted member:

Novalab (M) Sdn Bhd

© STANDARDS MALAYSIA 2015 - All rights reserved iii



MS 1042-9:2015

Foreword

This Malaysian Standard was developed by the Technical Committee on Safety in
Laboratories under the authority of the Industry Standards Committee on Occupational Safety
and Health.

MS 1042 consists of the following parts, under the general title Safety in laboratories - Code
of practice:

Part 1: General

Part 2: Chemical aspects

Part 3: Microbiological aspects and containment facilities

Part 4: lonising radiations

Part 5: Non-ionising radiations - Electromagnetic, sound and ultrasound’

Part 6: Mechanical aspects

Part 7: Fume cupboards

Part 8: Recirculating fume cabinet'

Part 9. Storage of chemicals

It is recommended that Part 1, be used in conjunction with this part, and that additional parts
be obtained where justified and by the type of operations carried out in the particular
laboratory.

The term ‘shall’ is used in this standard is to indicate the requirements that have to be met for
compliance with this Standard. The term ‘should’ indicates a recommendation while the term
‘may’ indicates the existence of an option.

This standard is Part 9 of a 9 part series provide details specification for the storage of
chemicals in laboratories. It allows a high level of flexibility if a large range of chemicals need

to be stored. It also set out the requirements for storage within the laboratory.

This part also makes references to other standard publications and literatures and these are
listed in Annex A and Bibliography.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

" To be develop
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Safety in laboratories - Code of practice - Part 9: Storage of chemicals

SECTION 1: SCOPE AND GENERAL

1.1 Scope

This Malaysian Standard specifies the requirements for the safe keeping of chemicals in
packages:

a) when stored inside a laboratory;
b) stored in associated storerooms or spaces which are support areas to the laboratory; and
¢) when opening packages.

NOTE. The relationship between this standard and other standards on the storage of chemicals is
provided in the foreword.

1.2 Application

This standard applies to substances and mixtures define in Industry Code of Practice on
Chemicals Classification and Hazard Communication, 2014.

This standard also applies to chemicals not classed as hazardous substances or dangerous
goods if compatibility problems could arise during storage.

NOTE. The term ‘chemical’ includes, but is not limited to, a pure element, a compound of a number of
elements, or a mixture of two or more such compounds, and any solution, suspension, fume or aerosol
thereof.

The requirements of this standard apply only to the keeping, in use or storage, of chemicals in
packages. There are no restrictions on the size of packages of chemicals that are not classed
as hazardous substances or dangerous goods.

The storage requirements do not apply if the chemicals are:

a) currently being processed or used in experimental operations such as reaction, blending
or mixing; or

b) kept in the laboratory prior to use within the next 12 h or following use within the previous
12 h and their quantity or inherent hazard do not create any significant danger to persons
or the environment.

Where the size of packages of hazardous substances or the aggregate quantities to be stored

exceed the limitations of this standard, (see 4.2, 4.3, 4.4 and 5.4.2), reference should be

made to:

a) MS 761, for storage of flammable and combustible liquids;

b) MS 830, for LPG; or

c) other appropriate Malaysian Standards or regulations.

© STANDARDS MALAYSIA 2015 - All rights reserved 1
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1.3 Normative references
The standards and publications referred to in this standard are listed in Annex A.
1.4 Terms and definitions

For the purposes of this standard, the terms and definitions given in MS 1042-1, MS 1042-2,
AS/NZS 2982.1 and the following apply.

1.4.1 attached room

A room which is attached to another room with one or more common wall, or a room within
another room.

1.4.2 capacity

The internal volume of a container.

1.4.3 chemical storage cabinet

A storage cabinet constructed in accordance with the requirements of 3.3.

1.4.4 cryogenic liquid

A liquid having a normal boiling point below -90 °C at atmospheric pressure (1 013 kPa).
1.4.5 explosion vent

A vent or an opening intended to relieve promptly the pressure caused by an explosion and
thus minimise damage to the protected space.

1.4.6 hazardous area

A space in which a flammable or explosive atmosphere is present, or may be expected to be
present, continuously or intermittently, at a concentration that requires special precautions
with respect to ignition sources.

NOTE. MS IEC 60079 (series) should be consulted for classification of hazardous zones arising from
the storage and handling of flammable liquids and flammable gases. MS IEC 60079-10-2 should be
consulted for classification of areas where combustible dusts may be present.

1.4.7 hazardous chemicals

Those chemicals that fall into the categories described in Industry Code of Practice on
Chemicals Classification and Hazard Communication, 2014.

1.4.8 hazardous substance

A substance which has been classified as hazardous in accordance with Industry Code of
Practice on Chemicals Classification and Hazard Communication, 2014.

2 © STANDARDS MALAYSIA 2015 - All rights reserved



MS 1042-9:2015

1.4.9 ignition source

A source of energy sufficient to ignite a flammable or explosive atmosphere. It may include
naked flames, hot surfaces, exposed incandescent material, electrical arcs, hot particles,
electrical discharge including from static electricity, chemical reactions, high intensity
electromagnetic radiation including visible light or ultraviolet radiation, mechanical sparks,
fixed and portable electrical equipment, portable tools or vehicles such as forklifts.

1.4.10 inuse
Applicable to chemicals that are kept in a laboratory for frequent use, e.g. on a daily or weekly
basis; and to gas cylinders, kept inside or outside a laboratory, that are connected to a
system for use.

NOTE. This term is only relevant to a laboratory. Chemicals, including gases and cryogenic liquids, are
not considered to be “in use' when kept in a storeroom.

1.4.11 incompatible
In relation to substances, where the substances:
a) when brought in contact with one another, may react or combine in a manner that:

i) could increase the hazard of an individual substance, for example, by causing a fire,
explosion, violent reaction, liberating flammable or poisonous gases;

ii) could cause the deterioration of the container or substance; and/or
iii) could otherwise cause injury to people or endanger property; or
b) are declared by a relevant regulatory authority to be incompatible.

In relation to a substance and packaging or equipment, where the container or item of
equipment is constructed of a material with which, the substance is likely to interact and
weaken or damage the container or item to the extent that risk increases.

1.4.12 laboratory

Any building or part of a building used, or intended to be used, for scientific or technical work,
including research, quality control, testing, teaching or analysis. Such work may involve the
use of chemicals (including hazardous substances), pathogens and radiation or processes
including electrical or mechanical work. The laboratory includes such support areas as
instrument and preparation rooms, laboratory stores and any offices attached or adjacent to
the laboratory.

NOTES:

1. In a multi-occupancy building, the area occupied by the laboratory may be referred to as the
laboratory area.

2. AS/NZS 2982.1 contains definitions of various types of laboratories.

© STANDARDS MALAYSIA 2015 - All rights reserved 3
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1.4.13 liquid
1.4.13.1 flammable liquid

A flammable liquid is as defined in clause 2.4.5 of Industry Code of Practice on Chemicals
Classification and Hazard Communication, 2014.

1.4.14 on-site protected place

A building where people are employed within the property boundary, including offices,

warehouses, manufacturing areas, amenities and other hazardous substances stores, except

for those defined as minor storages in MS 761 or equivalent.

1.4.15 protected place

Any of the following:

a) A dwelling, residential building, place of worship, public building, school or college,
hospital, theatre and any building or open area in which persons are accustomed to

assemble whether it is within or outside the property boundary of the installation.

b) A factory, workshop, office, store, warehouse, shop, or building where persons are
employed, that is outside the property boundary of the installation.

c) Any storage facility for hazardous substances outside the property boundary of the
installation except for those defined as minor storages in MS 761 or equivalent.

1.4.16 public place

Any place other than private property, open to the public, which the public has a right to use
and which includes a public road.

1.4.17 risk assessment

The overall process of estimating the magnitude of risk and deciding what actions will be
taken.

1.4.18 safety data sheet (SDS)

An up to date hand out or information sheet containing relevant information pertaining to the
hazardous chemical or preparation which is vital for establishment arrangement in the safe
use of chemical or preparation at work.

The information in the SDS should be presented as in clause 3.3, Industry Code of Practice
On Chemicals Classification And Hazard Communication, 2014.

1.4.19 sampling
Taking a sample for analysis or quality control.

NOTE. This term has special significance and refers to the withdrawal of a small amount from a
package.

4 © STANDARDS MALAYSIA 2015 - All rights reserved
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1.4.20 segregation

Keeping incompatible goods apart from one another in one room, using a barrier or an
intervening space.

1.4.21 storage
Keeping of chemicals in a laboratory or an associated store.
1.5 Interpretation

Where separation distances are specified, these shall be measured horizontally unless stated
otherwise in the accompanying text.

1.5.1 classes of hazardous substances and mixtures

Hazardous substances shall be classified in accordance with Industry Code of Practice on
Chemicals Classification and Hazard Communication, 2014.

Where the word ‘Class’ is used in this standard with a corresponding number, it refers to

classes of hazardous substances as in Industry Code of Practice on Chemicals Classification
and Hazard Communication, 2014.

SECTION 2: BASIC PRINCIPLES OF STORAGE

2.1 Scope of section

This section describes the basic principles for storing chemicals to ensure the safety of
persons, property and the environment.

2.2 Documentation

Documentation for all processes, including design criteria and the risk assessment, shall be
kept for future reference for a period not less than that required in relevant legislation.

2.3 Knowledge of materials

Information on the properties of the chemicals to be stored shall be available to, and be
understood by, personnel in charge of the chemicals. As a minimum, this shall include the
provision of SDS for all hazardous substances with which they may come in contact.

Information on the properties of the chemicals stored shall be available to, and be understood
by, personnel working in a store.

2.4 Choice of risk control measures

In addition to the requirements of MS 1042-1, any storage of chemicals outside the laboratory
shall:

a) comply with the requirements of this standard;

b) comply with the requirements of the standards applicable to the storage of each class or
mixed classes of hazardous substances stored; or

© STANDARDS MALAYSIA 2015 - All rights reserved 5
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c)

be subjected to a risk assessment and have control measures applied that provide a level
of safety equal or higher than that achieved by 2.4 a) or 2.4 b).

The basic principles, storage procedures and features for laboratory storage set out in this
standard shall be applied to all laboratory storage. The choice of control measures applies to
storage areas outside the laboratory.

2.5 Storage procedures

When keeping chemicals in storage the following precautions shall be observed:

a)

The quantities of hazardous chemicals shall be kept to a minimum, commensurate with
their usage and shelf life. Some chemicals degrade in storage and can become more
hazardous. Such chemicals shall be identified and managed appropriately.

Containers that have held hazardous chemicals shall be treated as full, unless the
receptacle or package has been rendered free from hazardous chemicals.

All packages in storage shall be labelled to allow unmistakable identification of the
contents. All labels shall be in accordance with relevant regulations.

Storage of chemicals, including wastes, shall be based on the properties and mutual
reactivities of the chemicals. Incompatible chemicals shall be kept segregated from one
another, e.g. by fire isolation in a chemical storage cabinet or segregation in space. A
separate spill catchment shall be provided for each incompatible liquid.

Opening of packages, transferring of contents, dispensing of chemicals or sampling shall
not be conducted in or on top of a cabinet or a cupboard for storing hazardous chemicals
unless it is specifically designed for this purpose and appropriate procedures and
equipment are used.

Where aluminium cylinders, including fire extinguishers, are used, they shall be protected
from incompatible dangerous goods used in the area.

NOTES:
1. Mercury or alkaline liquids can very quickly produce a hole in an aluminium cylinder.

2. Gas cylinders may only be kept inside a laboratory as allowed in 4.2.1, when connected to an
appliance.

Provision shall be made for the receiving and despatch of materials, and the inspection of
packages for damage.

Packages shall be inspected regularly to ensure their integrity. Leaking or damaged
packages shall be removed to a safe area for repacking or disposal. Labels shall be
reattached or replaced, as necessary, to clearly identify the contents of the package.

A direct-fired heater in which flame is exposed or the products of combustion are

discharged into the room, or a gas or electric radiant heater, shall not be used for heating
any room where flammable substances or temperature sensitive chemicals are stored.

© STANDARDS MALAYSIA 2015 - All rights reserved
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Where flammable vapours or combustible dusts may be present as part of normal or
abnormal operations, the areas shall be classified in accordance with MS IEC 60079-10-1
and MS IEC 60079-10-2. The relevant requirements concerning avoidance of ignition
sources shall be complied with in situations other than those where the ignition source is
controlled and is necessary for experimental purposes, such as the use of a Bunsen
burner. Electrical equipment shall comply with MS 1936 if installed or other appropriate
standards if possible.

Procedures shall be established to deal with clean up and safe disposal of spillages.
Supplies and materials needed to control the spillages shall be readily accessible.

Substances which are unstable at ambient temperature shall be kept in a controlled
temperature environment set to maintain an appropriate temperature range. Reliable
alternative safety measures shall be provided for situations when utilities, such as power,
fail. Substances that can present additional hazards on heating shall be clearly identified.

Sunlight can affect some plastic containers or the chemical contents. Containers or
chemicals that can be affected shall not be stored in a laboratory where they can be
exposed to direct sunlight if there is potential for the sunlight to create a safety hazard. If
the stability of the chemical can be affected without creating a safety hazard, procedures
shall be in place to ensure the chemical is assessed prior to use.

There should be a designated area for higly toxic and carcinogen substances.

To conduct regular checking on chemicals to ensure that stored chemicals are within their
shelf-life.

In addition to the above, the following precautions should be observed:

a)

b)

c)

The type and size of individual packages should be chosen to minimise the quantities and
handling risk. Breakable or non-spillproof packages should be avoided. 'User friendly'
small packages for laboratory use may be filled from larger containers kept elsewhere.

Where incompatible chemicals are in the same work area, precautions should be taken to
prevent their accidental mixing.

Volatile toxic substances should be stored in a continuously mechanically-ventilated
cupboard, away from sources of heat or ignition.

2.6 Principles of storage

2.6.1 Information on chemicals

It is not practicable to provide comprehensive advice on detailed methods to be adopted
when keeping incompatible materials apart. The guidelines given within this clause and 2.6.2
may achieve a measure of safe storage.

Before the method of segregation can be determined, information should be obtained on the
chemicals that may be stored. The required information includes the following:

a)

b)

knowledge of hazardous substances and mixtures classifications;

properties of chemicals from SDS;

© STANDARDS MALAYSIA 2015 - All rights reserved 7
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c) reactivity with water for ingress of water or firefighting considerations; and

d) physical properties of chemicals, such as boiling point, stability, flash point.

NOTE. Where local knowledge and published information on their properties indicate that it is prudent,
certain chemicals may need to be further segregated from those with which they may react by keeping
the packages separated.

2.6.2 Classification for segregation

When considering the need for segregation of chemicals, the following categories of
chemicals may be used:

a) unstable chemicals: unstable at or below ambient temperature requiring storage in a cold
store; unstable at or above ambient temperature and requiring some shade;

NOTE. In almost all cases chemicals and dangerous goods should be stored away from direct
sunlight.

b) flammable liquids as defined in 2.4.5 in Industry Code of Practice on Chemicals
Classification and Hazard Communication, 2014;

c) flammable solids as defined in 2.4.6 in Industry Code of Practice on Chemicals
Classification and Hazard Communication, 2014;

d) spontaneously combustible or pyrophoric chemicals as defined in Industry Code of
Practice on Chemicals Classification And Hazard Communication, 2014;

e) chemicals that react with water as defined in Industry Code of Practice on Chemicals
Classification and Hazard Communication, 2014;

f) organic peroxides as defined in 2.4.16 in Industry Code of Practice on Chemicals
Classification and Hazard Communication, 2014;

g) other oxidizing chemicals as defined in Industry Code of Practice on Chemicals
Classification and Hazard Communication, 2014;

h) toxic and carcinogenic materials as defined in Industry Code of Practice on Chemicals
Classification and Hazard Communication, 2014; and

i) Corrosive chemicals as defined in Industry Code of Practice on Chemicals Classification
and Hazard Communication, 2014.

NOTE. Incompabilities may exist within the broad classifications given in this clause. Further information
should be sought to ensure suitable segregation of incompatible substances.

2.6.3 Chemical register

The laboratory shall maintain a register of chemicals as required under the relevant
regulations.

8 © STANDARDS MALAYSIA 2015 - All rights reserved
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SECTION 3: REQUIRED FEATURES FOR A LABORATORY,
STOREROOM OR SPACE, CHEMICAL STORAGE CABINETS,
LABORATORY CUPBOARDS, RACKS AND SHELVES

3.1 Scope of section
This section specifies requirements for features for a laboratory where chemicals including

gases are used, for a dedicated room or space where chemicals are stored, and for a room or
space where chemicals may be transferred from a package.

3.2 Laboratory

For detailed information on the design of laboratories, standards such as AS/NZS 2982.1,
should be consulted.

3.3 Chemical storage cabinets
3.3.1  General

Chemical storage cabinets for the storage of hazardous substances and mixtures are
intended:

a) to protect the contents against damage;
b) to provide segregation between incompatible substances;
c) to contain spillages; and

d) in the case of fire, to allow at least 10 min for escape of persons or use of firefighting
equipment.

3.3.2 Cabinet storage capacity

The cabinets shall not exceed 250 L capacity.

3.3.3 Design

The cabinets shall comply with the design criteria in the relevant standard for the storage of
dangerous goods or shall comply with the design requirements in MS 761. Additionally, for
cabinets containing organic peroxides, the cabinet door shall have a door closing mechanism
that allows the door to open and pressure resulting from accelerated decomposition to be
released, e.g. a magnetic lock or a friction lock.

For oxidising substances and organic peroxides, a chemically resistant lining should be
considered for the entire interior of the cabinet as spill trays may not be sufficient to prevent
contact of spilled material with parts of the interior of the cabinet.

NOTE. Bare metal, rust or corrosion may catalyse decomposition of the spilled material.

© STANDARDS MALAYSIA 2015 - All rights reserved 9



MS 1042-9:2015

3.3.4 Ventilation

Cabinet ventilation should not normally be required unless determined as an essential risk
control measure. Cabinet ventilation is not an alternative to vapour-tight closure of all stored
containers.

If ventilation is an essential risk control measure (such as could be the case for volatile,
extremely toxic or corrosive substances), the cabinet shall be vented to the external
atmosphere, i.e. outside the building, in a manner that allows safe dispersal of vapours,
fumes or dust without any entering the room in which the cabinet is situated. The circular
vents that are installed in the sides of some cabinets allow toxic or flammable vapours to
escape into the adjoining area shall be kept closed in a manner that will not be breached by
pressure build-up within the cabinet.

The ventilation ducting shall provide at least the same level of fire protection as the cabinet
walls, be resistant to the vapours, fumes or dust and prevent the accumulation of residues
(e.g, condensation or dust) in the ducting. The ventilation for each cabinet shall be completely
independent to prevent cross-contamination or fire flashover. Where flammable vapours or
gases could be released, including from substances which in contact with water emit
flammable gases, an assessment shall be made and a permanent record kept as to whether
electrical equipment (e.g. the fan drive or airflow failure switch) needs to be of an explosion-
protected design complying with the relevant standard.

NOTE. Explosion-protected electrical equipment may need to show that it has been approved as
compliant with the appropriate standard. Relevant regulatory requirements should be checked.

3.3.5 Location

Cabinets shall not be located:

a) one above the other;

b) where they can jeopardise emergency escape;
NOTE. A minimum of 1.5 m is recommended between any cabinet and escape doors.

€) under stairs or in corridors; or

d) closer than 1.5 m to ignition sources other than ceiling lights unless a hazardous zone
assessment has been carried out in accordance with MS IEC 60079 series if the cabinets
contain flammable liquids or substances that can release flammable or fire-promoting
vapours or gases (including dangerous goods of substances which in contact with water

emit flammable gases, oxidising substances and organic peroxides or those with a
subsidiary risk of flammable liquid).

3.4 Laboratory cupboards

Laboratory cupboards used for the storage of hazardous chemicals shall be compatible with
the chemicals held or shall be suitably protected from the chemicals.

NOTE. The use of particle or similar boards is not recommended as they may fail when subjected to
moisture.
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Laboratory cupboards shall be provided with spill trays. Where necessary, ventilation of the
cupboard shall be provided in accordance with the relevant requirements in 3.3.4.

NOTE. Labelling of cupboards to indicate their contents is recommended.
3.5 Refrigerators

Chemicals kept in the refrigerator should be in a minimum quantity. If the flammable
chemicals are kept in the refrigerator then it should be explosion proof design.

3.6 Display of hazard identification information

The entrance to a room and the doors of a chemical storage cabinet where dangerous goods
are stored or handled shall display signage required for the goods determined from National,
State or Territory regulations.

NOTE. The information required may include class labels, packing groups and emergency contact
details.

3.7 Storeroom or space

A dedicated room or space where chemicals are stored shall meet the appropriate
requirements of Section 5.

3.8 Room for opening packages

A room or space meant for transfer of contents of a package (see Section 7) shall meet the
requirements of Section 5.

3.9 Shelves and racks

Shelves and racks shall incorporate the features described in 4.5.2.

SECTION 4: USE AND STORAGE OF CHEMICALS AND GAS CYLINDERS
WITHIN A LABORATORY

4.1 Scope of section

This section specifies the manner in which chemicals and gas cylinders are to be kept, when
in use, within a laboratory.

4.2 Gases and cryogenic liquids
4.2.1 Gas cylinders

A laboratory compartment shall not be used for storing gas cylinders. Cylinders may be kept
connected for use inside a laboratory only if an outdoor location is not practical. The
inadvertent release of gas from cylinders kept connected for use in laboratories shall be
considered with respect to any potential hazard such as asphyxiation, oxygen-enrichment or
other hazardous effects of the gases.

LPG cylinders shall be used or stored in accordance with MS 830.
© STANDARDS MALAYSIA 2015 - All rights reserved 11
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4.2.2 Toxic gases
Cylinders of toxic gas shall not be kept in any laboratory, unless in use. When such cylinders
are in use in a laboratory, the presence of the gas shall be clearly signposted at each
entrance to the room.

NOTE. Toxic gases should preferably be kept outside the laboratory. Reference should be made to
local regulations.

4.2.3 Cryogenic liquids

4.2.3.1 Flammable or toxic cryogenic liquids

Where flammable or toxic cryogenic liquids need to be used in a laboratory, the capacity of
the container shall not exceed 5 L, and the container shall be kept in a specially ventilated
extraction enclosure exhausting to atmosphere.

Cryogenic liquids that are flammable or toxic shall not be stored in a laboratory.

4.2.3.2 Other cryogenic liquids

The capacity of a container for keeping other cryogenic liquids shall not exceed 250 L. (See
AS 1894).

Cryogenic liquids shall not be stored in unventilated rooms, e.g. cold rooms, because of the
risk of oxygen depletion and asphyxiation.

A risk assessment shall be undertaken to determine the requirements for ventilation, oxygen
monitoring, fail-safe mechanisms and other controls.

Basement laboratories and basement storage areas are discouraged. Cryogenic liquids shall
only be stored in such areas when a dual ventilation system consisting of a main system and
a backup system is installed.

4.3 Size of packages
4.3.1 Liquids and solids

The size of individual packages for hazardous substances kept on laboratory shelving or
benches for use in the laboratory shall be of a minimum quantity. These limits do not apply to
test specimens.

The laboratory may keep the minimum quantity of the chemical depending on the hazard and
the usage requirement. Maximum quantity is normally 2.5 L for liquid chemical and 1 kg for
solid chemical.

Any individual container for decanting or dispensing shall not be greater than 25 L for liquids
or 25 kg for solids. Precautions as in 4.6 are to be followed.

Individual containers used for the collection of chemical wastes shall not exceed 25 L. Waste
containers should not be larger than necessary for the scope of the laboratory's operations.
Woaste containers should be removed from the laboratory frequently to prevent any hazards
from accumulated waste.
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4.3.2 Gases

The size of gas cylinders shall be in accordance with local regulations or, where there are no
local regulations applicable for the particular gas, the size shall be in accordance with the
standard for that gas.

Gas cylinders used in a laboratory shall be the minimum size consistent with the operations of
the laboratory, with reference to the purpose of use, the hazards posed by the specific gas,
the rate of consumption, ease of supply or replacement and the manual handling associated
with the movement of the cylinder(s). In any case the volume or a cylinder meant for use by
being brought into the laboratory shall not exceed 70 L.

NOTE. A G'size cylinder is approximately 50 L internal volume.

4.4 AQuantities of chemicals in storage within a laboratory

441 General

The quantities of chemicals should be restricted to the minimum levels consistent with the
operations of the laboratory. Following use, chemicals should be returned to chemical storage
cabinets.

4.4.2 Storage of hazardous chemical within a laboratory other than in chemical
storage cabinets

For particular groups of chemicals or items, due to their hazardous nature or regulatory
requirements, additional storage requirements may be necessary. Substances that are very
unstable or reactive, e.g. some forms of nitrocellulose and some products containing
nitrocellulose, shall be individually assessed and the quantities and storage conditions
determined accordingly.

Consideration shall also be given to additional storage requirements for the following:

a) scheduled drugs, poisons and controlled substances;

b) scheduled carcinogens;

c) radioactive isotopes;

d) illicit drug precursors;

e) chemical warfare agents and synthetic precursors thereof;

f) cyanides;

g) hydrofluoric acid;

h) nitric acid etchant blends, e.g. Nital;

i) perchloric acid and its etchant mixtures; and

i) pyrophoric substance.
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4.4.3 Maximum quantities of hazardous chemicals in chemical storage cabinets
within a laboratory

4431 Cabinet storage capacity

The capacity of any chemical storage cabinet used in a laboratory to store chemicals of
pyrophoric solids/liquids, substance and mixture in contact with water emit flammable gas,
oxidising liquids/solids and organic peroxides shall not exceed 50 L. For other chemicals, the
capacity shall not exceed 250 L.

4432 Separation

Within a radius of 10 m, measured from any one cabinet, the cabinet storage capacity
aggregated for all cabinets in that radius shall not exceed 250 L or 250 kg, including no more
than 10 L or 10 kg each of dangerous goods of pyrophoric solids/liquids, substance and
mixture in contact with water emit flammable gas, oxidizing liquids/solids and organic
peroxides. The radius shall be measured horizontally through intervening walls, unless those
walls are able to prevent the spreading of a fire of the magnitude that could be expected to
result from the contents of the cabinet(s).

NOTE. A fire rating for the walls is not specified. Concrete or masonry walls or walls of plasterboard on
steel or hardwood studs reaching to ceiling height without windows or glass panels would normally
suffice. Doors in such walls should be of similar fire-resistant nature and self-closing.

4.5 Method of keeping chemicals
4.5.1 Enclosed storage

All chemicals should be stored in chemical storage cabinets, laboratory cupboards or
refrigerator (see 3.3, 3.4 and 3.5).

4.5.2 Open storage
Chemicals kept on shelves or racks shall be subjected to the following restrictions:

a) For shelves over benches, chemicals shall not be stored on shelves higher than 1.5 m
from the floor.

b) Shelving and its fixtures shall be compatible with the goods stored, or shall be suitably
protected from the substances.

c) Shelving material shall be chemical resistant e.g. epoxy coated of 80 p to 120 u. The use
of particle or similar boards is not recommended as they may fail when subjected to
moisture or chemicals.

d) The maximum holding capacity of the shelving systems shall not be exceeded.

e) To assist housekeeping, chemical packages should not be kept on the floor.

f)  Shelves used for chemical storage shall be restrained against lateral movement.

g) Liquids of any kind should not be stored above solids to reduce the risk of contamination.

h) Liquids should be stored as low as possible to reduce the risk of breakage and spillage.
14 © STANDARDS MALAYSIA 2015 - Al rights reserved



MS 1042-9:2015

4.5.3 Burettes

Where dilute reagents are in use for gravity feed burettes, the glass containers may be stored
on a higher shelf consistent with the operation. In such cases provision should be made for
spill control.

4.6 Restriction on opening packages

Adequate ventilation, consistent with the properties of the substance, the quantity being
handled, the method of transfer and the hazardous zoning applicable shall be available in the
location selected for the opening of packages. Spill control shall be provided. Spill control may
be achieved through the use of bench design, the use of a tray made from materials resistant
to the chemicals being handled, the use of spill control kits or a combination of these.

NOTE. Consideration should be given to the human exposure hazard associated with opening
packages of hazardous substances.

4.7 Segregation in storage

4.7.1 Incompatible chemicals

4711 General

Incompatible chemicals shall not be stored together unless segregated.

4.7.1.2 Horizontal and vertical storage on open shelving

If segregating by leaving an intervening space, the intervening space may be left empty or
used for keeping compatible goods, if it is sufficient to prevent the mixing of incompatible
chemicals should two containers break at the same time; or the spill catchments for areas in

which incompatible goods are kept are separated.

Any goods kept in such intervening spaces shall be compatible with the chemicals being
segregated and shall be either-

a) non-combustible; or

b) if combustible, only be used after a risk assessment, including an assessment of
additional fire load, has been carried out and any necessary additional fire protection has
been provided.

4.7.1.3 Chemical storage cabinets

If incompatible chemicals are stored in a chemical storage cabinet, measures shall be taken

to prevent contact between the chemicals or mixing of spills and any necessary additional fire

protection shall be provided.

NOTE. The requirements in 4.7.2 to 4.7.8 are specified to simplify segregation procedures and include
measures taken after consideration of firefighting procedures for certain classes.

4.7.2 Flammable liquids and combustible liquids

A chemical storage cabinet or cupboard used to store these liquids shall not be used for the
storing of hazardous substances of any other class.
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4.7.3 Pyrophoric solids/liquids

If pyrophoric solids/liquids are kept in a cabinet or cupboard, the cabinet or cupboard shall be
dedicated to the storage of that particular class of substance only.

4.7.4 Substances that, in contact with water, emit flammable gases

If substances that in contact with water, emit flammable gases are kept in a cabinet or
cupboard, the cabinet or cupboard shall be dedicated to the storage of that particular class of
substance only.

4.7.5 Oxidising substances (solids and liquids)

Oxidising substances (solids and liquids) shall be kept in a chemical storage cabinet, suitable
refrigerated storage or a laboratory cupboard dedicated to their storage.

NOTE. Incompatibilities exist between chemicals in oxidizing substances (solids and liquids), refer to
SDS or suppliers for further information.

4.7.6 Organic peroxides

Organic peroxides shall be kept in a chemical storage cabinet, suitable refrigerated storage or
a laboratory cupboard dedicated to their storage.

4.7.7 Acute toxicity substances
Substances which are acutely toxic should be stored in locked cabinet.

Inorganic cyanides shall not be stored with acids or in any other way packages containing that
will allow reactions with incompatible chemicals.

4.7.8 Corrosive substances

Corrosive substances shall be stored in a manner that will prevent reactions between:
a) acids and alkalis;

b) acids and hypochlorites;

€) acids and cyanides;

d) acids and substances that in contact with water, emit flammable gases;

e) oxidising acids and combustible materials; and

f) incompatible acids.
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SECTION 5: STORING CHEMICALS IN A SEPARATE STORE

5.1 Scope of section

This section specifies requirements for the storage of hazardous chemicals, where the quart
of these chemicals does not exceed the limits set out in Table 2 in a separated store.

5.2 Store location

5.2.1 General

The store may be:

a) attached to a laboratory;

b) attached to any other room; or

c) afreestanding building or structure.

The design and construction of the store shall follow requirement of the relevant authorities’.
5.2.2 Internal store

All internal stores should be located on the floor directly accessible from street level or a site
roadway. For stores located on any other floor, a risk assessment shall be conducted and
documented.

5.2.3 External store

An external store shall be separated from on-site protected places, protected places and
public places by at least-

a) 3 m for a storage capacity of hazardous chemicals not exceeding 1 000 kg or 1 000 L; or

b) 5 m for a storage capacity of hazardous chemicals between 1 000 kg or 1 000 L and
4 500 kg or 4 500 L.

Firewalls or vapour screens may be used to achieve the required separation.

NOTE. Designated open air rest and recreation areas should be regarded as on-site protected places.
5.3 Exclusions

Gas cylinders and cryogenic liquids shall not be held in this store.

NOTE. See Section 6 for storage of gas cylinders and cryogenic liquids.
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5.4 Store requirements
5.4.1 General

Laboratory stores shall be used for the storage of hazardous chemicals (except gases) for
laboratory use when they are:

a) in quantities that exceed the quantities permitted to be kept on laboratory shelves or in
chemical storage cabinets in the laboratory; or

b) chemicals that are not used frequently.

Other chemicals that are neither dangerous goods nor hazardous substances (e.g. starch or
distilled water) may also be kept in the store.

Waste shall only be stored if it has been classified, packaged and labelled in accordance with
MS 1042-2.

Other laboratory items such as glassware, apparatus or safety equipment should not be kept
in the store.

A laboratory store shall meet the requirements of this standard, where the quantity involved
does not exceed the aggregate maximums specified in Table 2.

This standard allows a high level of flexibility in the range of hazardous chemicals that may be
stored but it severely limits the total storage quantity. It is not applicable for quantities in
excess of the allowances in Table 2. This standard is most appropriate for stores containing a
large and possibly unpredictable range of hazardous chemicals, usually in relatively small
quantities.

5.4.2 Maximum storage quantities

The maximum quantities of various types of chemicals shall not exceed the quantities
specified in Table 2 and the aggregate maxima listed in the last row of the Table. The
maximum quantity of all substances in a laboratory store shall not exceed 4 500 L or
4 500 kg.

Maximum package sizes shall be selected after consideration of manual handling capabilities
within the store. The size of packages for liquids shall not exceed 250 L.

NOTE. This quantity is based on chemical risk and manual handling considerations.
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5.4.3 Store construction

5.4.31 General

For external and internal stores, the store construction shall comply with the requirements of
the relevant authorities apart from the variations specifies in 5.4.3.2 to 5.4.7. The store shall
be designed to prevent ingress of direct sunlight.

5.4.3.2 Floor

The floor of a room or space shall contain the chemicals and be:

a) of non-combustible construction;

b) non-absorbent;

c) resistant to attack by the chemicals; and

d) provided with a spill catchment (see 5.4.7).

5.4.4 Ventilation

The store ventilation shall permit the use of natural ventilation as the sole means of
ventilation. Mechanical ventilation should be considered to ensure sufficient airflow under all
weather conditions. A higher rate of ventilation may be necessary if very volatile, toxic or
corrosive substances are stored to ensure a safe working environment. Refer to MS 1042-1

for details.

NOTE. A two-stage ventilation system, where natural or low-capacity mechanical ventilation operates in
normal operation and high capacity mechanical ventilation operates in the event of vapour release, may
be considered. Activation may be by manual means or through a vapour detection system.

There shall be no recirculation of exhaust air except in a cooled store where a risk
assessment has been conducted and appropriate risk control measures have been
implemented.

Where stores are mechanically ventilated, the ventilation system shall be exclusive to the
room.

If individual cabinets are ventilated, they shall be ventilated to external atmosphere in
compliance with 3.3.4.

5.4.5 Cooled stores

The design of cooled rooms should take into account the effect of any recirculation of air and
ensure any ignition sources associated with refrigeration equipment are isolated.

5.4.6 Ignition sources

Ignition sources shall not be permitted in hazardous areas. When the store is use for storing
flammable chemicals, all electrical fitting shall comply with MS 1936 and MS 1979.
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5.4.7 Spillage containment

A room or space intended for storing or handling liquid chemicals shall be provided with a
catchment for the retention of spills. It shall be sufficiently impervious to retain spillage and to
enable recovery of any such spillage. Where incompatible chemicals are stored in the same
area, the spill catchment system shall prevent these substances from coming into contact with
one another in the event of a spill.

Individual trays or other receptacles, of a capacity equal to 100 % of the largest container
stored, may be used under a shelf, rack, or single package as a catchment device in lieu of a
catchment oil the floor.

Hazardous chemicals with a significant spillage hazard shall be kept in chemical storage
cabinets (see 5.5.1). Cabinets shall have built-in spillage containment for at least
25 % of the storage capacity or the capacity of the largest container likely to be stored in the
cabinet, whichever is the greater.

Additional containment for the store should be provided based on the worst reasonably likely
spillage scenario.

Where a room has been provided with water or foam sprinklers, provision shall be made to

contain, either inside or outside the room but within the premises, the volume of effluent
arising from a sprinkler operation time of at least 20 min.

5.5 Method of storage

5.5.1 Chemical storage cabinets

Chemical storage cabinets shall be used within the store to prevent contact between
incompatible substances and to reduce the rate of a fire spreading. Dangerous goods and
combustible substances shall be stored in chemical storage cabinets except as allowed in
Table 1.

The maximum quantity of chemicals in any one chemical storage cabinet shall not exceed
250 L or 250 kg. The quantity of particular classes of dangerous goods in one cabinet shall be
further limited as specified in Table 1.

Chemical storage cabinets shall comply with 3.3 apart from cabinet separation requirements.
Cabinets shall be separated from each other by not less than 250 mm airspace, which shall
remain clear and accessible at all times.

5.5.2 Other storage

5.5.21 General

Chemicals stored outside chemical storage cabinets shall be stored on shelves, on racks or
on pallets in accordance with 4.5.2 and 5.5.2.2 t0 5.5.2.4.

5.5.2.2 Pallet storage

Pallets of chemicals may be stored on the floor or on racks. Pallets of chemicals shall not be
placed on top of one another.
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5.5.2.3 Shelving
The requirements of 4.5.2 shall be observed.
5.5.2.4 Access

Sufficient aisle space shall be provided for movement of personnel and mechanical handling
units that may be used to handle the packages.

5.6 Restriction on opening of packages

Packages shall be opened in accordance with the requirements specifies in Section 7.

5.7 Segregation in storage

The requirements of 4.7 shall be observed.

5.8 Fire protection

The store should be provided with suitable fire extinguishing system, or be equipped with an
alarm which will sound at an attended place when the concentration of flammable or toxic
vapour exceeds set limits, when there is smoke, or when heat is generated.

The selected method of fire protection shall be compatible with all hazardous chemicals
stored. As a minimum, there shall be one portable fire extinguisher immediately outside the
door to the store. Additional fire extinguishers may be required based on risk of the store's

contents and design. See Uniform Building By-Law (UBBL 1984) Amendment 2012 for
details.

5.9 Display of hazard identification information

At the entrance to the storage area, appropriate signage as required for the substances,
determined from Industry Code of Practice on Chemicals Classification and Hazard
Communication, 2014 shall be displayed.

5.10 Safety equipment

The following safety equipment shall be available and accessible to users of the laboratory
chemical store and any associated loading bay or dock:

a) a permanently fixed, aerated eyewash facility capable of operation in a hands-free mode
once activated;

b) at least one safety shower capable of operation in a hands-free mode once activated (see
also AS/NZS 2982.1); and

c) adequate first aid facilities and supplies.
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SECTION 6: STORING GASES AND CRYOGENIC LIQUIDS IN A
DEDICATED STORE

6.1 Scope of section

This section specifies requirements for the storage of gas cylinders and cryogenic liquid
vessels in a room or area that is:

a) attached to a laboratory;

b) attached to another room or space;

¢) in afreestanding building or structure; or
d) inthe open.

6.2 General

Only gases or cryogenic liquids shall be kept in the room or space.

An ‘empty’ gas cylinder shall be treated as a full container for the purposes of this section,
since empty containers retain a residual gas under pressure and should be secured as a full
vessel.

NOTE. Good practice requires that a small residual pressure should always be left in a cylinder to
prevent internal contamination.

6.3 Requirements and location of store

6.3.1 General

The storage of liquefied petroleum gas, ammonia, chlorine, cryogenic liquids and liquefied
natural gas in cylinders shall follow the requirements of MS 830, MS 761, AS/NZS 2022,
AS/NZS 2927, AS 1894 or AS 3961 as appropriate , and requirements in those standards
shall be considered to have precedence over any requirements stated in this section. When
no separation is stated in the relevant standard for cylinder storage, the separation distances
specified in this section shall apply.

The room or space shall meet the requirements of 5.4.3. The separation distances of 6.7 shall
apply.

The store floor shall be level, solid and well drained.
NOTE. Itis recommended that one side of the store be left open.

An open air location for storing gas cylinders need be provided with a roof. If any gases that
are sensitive or reactive to heat are to be stored, appropriate protection shall be provided.

6.3.2 Ventilation

Ventilation shall meet the requirements as of 5.4.4 and 6.5.
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When lighter than air gases are stored in a room or space, ventilation shall also be provided
at the highest point in the room.

A room in which flammable vapours or gases may accumulate requires ventilation, or be
provided with vents which will relieve any explosion within the room without damage to the
structure. See Uniform Building By-Law (UBBL 1984) Amendment 2012 and Guidelines on
Occupational Safety and Health for design, inspection, testing and examination of local
exhaust ventilation system for details. MS 1780 and AS 1668.4 also give guidance regarding
ventilation and smoke management.

6.3.3 Electrical equipment

The area shall be classified in accordance with the MS IEC 60079-10-1 or other appropriate
Standards in the MS IEC 60079 (series) and all electrical equipment installed in accordance

with MS 1936. Portable electrical equipment taken into or for use in the store shall comply
with relevant requirements for the hazardous zoning applicable to the store. See also 6.7.

6.4 Maximum quantities

The aggregate capacity of gas cylinders and cryogenic liquid vessels stored shall comply with
the limitations specified in the relevant standards or regulatory controls.

6.5 Method of storage

The following precautions shall be observed when storing cylinders:

a) The location shall be such as will ensure that cylinders are not liable to physical damage,
tampering, or excessive temperature rise. This requirement shall not be taken to preclude

storage in the open, exposed to the sun (see 6.3.1).

b) Any shelter structure for stored cylinders shall be ventilated at the top and bottom. The
cladding for walls and roof shall be non-combustible.

c) Cylinders shall not be stored within 1 m of any opening in a building.
NOTE. Larger distances may be required for LPG and for toxic gases.
d) Cylinders shall be adequately secured.

e) Cylinders shall be stored with relief devices, e.g. safety valves or fusible plugs, always
directly connected with the vapour space inside the cylinder.

f) Valves and fittings on cylinders shall be protected from accidental damage and any
pressure relief devices shall be directed away from other cylinders.

In addition to the above, the following precautions should be observed:

a) The cylinder storage area should be kept clear, and access should be restricted to
authorised personnel only.

b) Cylinders should not be stored in conditions likely to promote corrosion.

c) Cylinders should normally be stored upright unless storage in another orientation is
specified by the manufacturer.
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6.6 Segregation in storage
Segregation of gas cylinders within the store shall comply with the following:

a) Flammable gases shall be segregated by at least 3 m from those of non-flammable and
non-toxic gases.

NOTE. This distance may be measured in a horizontal plane around an intervening,
noncombustible, impervious vapour barrier provided that the height of the barrier extends at least
0.5 inch above the highest cylinder in the store. The intervening distance may be used for the
storage of non-flammable and non-toxic gases.

b) Toxic gases shall be segregated from gases of other classes by at least 3 inch.
6.7 Ignition sources

There shall be no ignition sources within the hazardous area around a flammable gas store,
as determined using MS IEC 60079-10-1. Ignition sources inside adjacent buildings shall be
taken into account.

6.8 Display of hazard identification information

At the entrance to the storage area, appropriate signage as required for the substances,
determined from appropriate regulations, shall be displayed.

SECTION 7: PACKAGE OPENING AND TRANSFER

7.1 General

Where the opening of packages for the purpose of sampling or transfer of package contents
is conducted in a store, a dedicated area, distinct from the area for storing packages should
be provided. Packages should not be opened, or the contents accessed, in the actual storage
cabinet, shelf or immediate storage area (especially while resting containers on top of other
packages) to avoid the risks resulting from handling obstructions, close proximity to other
packages, accidental escape of chemicals, escape of vapours or dust during transfers and
possible reaction with other substances. Packages of incompatible chemicals shall not be
opened at the same time.

Due to the wide variety of chemicals, quantities and methods of handling that can be involved,
it is not possible to provide any specific design criteria for a handling area. Design
considerations should be based on the most hazardous substance(s) permitted in the area.

Ventilation shall be provided for the dispensing area to remove vapours and dusts to levels
that ensure a safe environment. Exposure standards may be used for guidance. Fume
cupboards may be necessary for particularly hazardous chemicals. Fume cupboards shall
comply with MS 1042-7.

Any individual container brought into the laboratory for decanting or dispensing shall not be

greater than 25 L for liquids or 25 kg for solids unless manual handling facilities are provided.
See also 4.6.
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7.2 Work procedures for package opening

Packages may be opened for transfer of contents, sampling and repackaging, and for the
decanting of cryogenic liquids from one vessel into another.

At the end of transfer operations, the original package, either “empty' or with the residual
contents, shall be removed from the area. After cleaning its exterior to remove any material
adhering to the package, the original package shall be returned to storage or disposed.

The following procedures shall apply:

a) The area shall not be used as a store.

b) Goods in the area shall be of the same class of dangerous goods, and shall be
compatible.

c) The packages in the area shall be restricted to those required for the process.

d) No part of a transfer operation shall be conducted without a person being present.
7.3 Transferring and repackaging

Where an empty container is to be filled with a chemical for storage and use at another time,
it shall be:

a) suitable for the product, particularly in relation to its compatibility with the intended
contents and the vapour pressure that can be generated; and

b) properly identified and labelled to show, as a minimum requirement, the full name of the
contents, class label and sub-risk label if applicable, and where required, the hazards of
the contents.

NOTES:
1. CLASS 2013 Regulations should be consulted for information on labeling requirements.

2. Electrical bonding may be required to prevent build-up of static electricity when flammable liquids are
being transferred. See MS IEC 60079 (series).

7.4 Liquid transfer

Decanting or pouring should be avoided to reduce the risk of splashing, overfilling, vapour
escape and, for flammable liquids, the risk of static electricity discharge. Hand-operated
dispensing pumps should be used instead.

If decanting is unavoidable (e.g. with viscous liquids), self-closing, non-combustible
(preferably metal) taps should be used. Liquid dangerous goods should not be poured except
from small containers while using appropriate personal protection.

Pressurisation should not be used as a method of transfer, unless:

a) all equipment involved has been designed for that purpose;

b) packages do not remain pressurised once disconnected; and
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c) appropriate overpressure protection is provided for the whole system, including the
packages.

7.5 Spillage containment

Spillages shall be prevented from contacting other chemicals (see 5.4.7). For containers
holding liquids that are taken from cabinets for dispensing, spillage containment of a capacity
equal to the largest container should be provided.

7.6 Fire protection

Where flammable or combustible material packages are opened, appropriate equipment,
such as fire extinguishers, shall be provided.

Where appropriate, an automatic fire extinguishing system should be installed. The room
should be provided with thermal alarms, smoke alarms or both, linked to the local fire
authority's communications system or to an attended location within the premises.

SECTION 8: PERIODIC INSPECTION OF THE STORE

Chemical store should be inspected periodically so that chemicals with expired shelf lives,
deteriorated or leaking containers, etc. should be disposed of accordingly.
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Annex A
(normative)

Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies.

MS 761, The storage and handling of flammable and combustible liquids

MS 830, Storage, handling and transportation of liquefied petroleum gases (LPG) - Code of
practice

MS 1042-1, Safety in laboratories - Code of Practice - Part 1: General
MS 1042-2, Safety in laboratories - Code of Practice - Part 2: Chemical aspects
MS 1042-7, Safety in laboratories - Code of Practice - Part 7: Fume cupboards

MS 1780, Smoke control system using natural (displacement) or powered (extraction)
ventilation

MS 1936, Electrical installations of building - Guide to MS IEC 60364
MS 1979, Electrical installations of buildings - Code of practice

MS IEC 60079-0, Electrical apparatus for explosive gas atmospheres - Part 0: General
requirements.

MS IEC 60079-10-1, Explosive atmospheres - Part 10-1: Classification of areas - Explosive
gas atmospheres

MS IEC 60079-10-2, Explosive atmospheres - Part 10-1: Classification of areas - Combustible
dust atmospheres

AS 1375, Industrial fuel-fired appliances

AS 1668.4, The use of ventilation and airconditioning in buildings - Natural ventilation of
buildings

AS 1894, The storage and handling of non-flammable cryogenic and refrigerated liquids
AS 3961, Liquefied natural gas - Storage and handling

AS/NZS 2022, Anhydrous ammonia - Storage and handling

AS/NZS 2927, The storage and handling of liquefied chlorine gas

AS/NZS 2982.1, Laboratory design and construction Part 1: General requirements

28 © STANDARDS MALAYSIA 2015 - All rights reserved



MS 1042-9:2015

Industry Code of Practice on Chemicals Classification and Hazard Communication, 2014

Uniform Building By-Law (UBBL 1984) Amendment 2012
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