SINGAPORE
STANDARDS SS 323 : PartE2 : 2013
0 COUNCIL (ICS 55.040)

SINGAPORE STANDARD

Methods of test for flexible plastic
packaging materials

— Part E2 : Standard test method for determining
gas permeability characteristics of plastic film and
sheeting

(This Singapore National Standard is based on ASTM D1434 — 82 (09), Standard test
method for determining gas permeability characteristic of plastic film and sheeting,
Copyright ASTM International, 100 Barr Harbor Drive, West Conshohocken PA 19428,
SA.)

Published by

SPRING
singapore

Enabling Enterprise



SS 323 : Part E2 : 2013
(ICS 55.040)

SINGAPORE STANDARD

Methods of test for flexible plastic packaging
materials

- Part E2 : Standard test method for determining gas permeability
characteristics of plastic film and sheeting

All rights reserved. Unless otherwise specified, no part of this Singapore Standard may be
reproduced or utilised in any form or by any means, electronic or mechanical, including
photocopying and microfilming, without permission in writing from SPRING Singapore at the
address below:

Standards

SPRING Singapore

1 Fusionopolis Walk,

#01-02 South Tower, Solaris
Singapore 138628

Email : standards@spring.gov.sg

ISBN 978-981-4353-81-6



SS 323 : Part E2 : 2013

This Singapore Standard was approved by the General Engineering and Safety Standards Committee
on behalf of the Singapore Standards Council on 12 March 2013.

First published, 1987
First revision, 2013

The General Engineering and Safety Standards Committee, appointed by the Standards Council,
consists of the following members:

Chairman

Deputy
Chairman

Secretary

Members

Name
Mr Chan Yew Kwong

Mr Seet Choh San
Ms Kong Wai Yee

Ms Barbara Bok

Dr Kenneth Choy

Assoc Prof Foo Swee Cheng
Er. Goh Keng Cheong
Assoc Prof Hoon Kay Hiang
Mr Albert Lim

Mr Liu Png Hock

Mr Ng Yek Meng

Mr P K Raveendran

Mr Tan Chong Lin

Mr Tan Kai Hong

Mr Tay Cheng Pheng

Mr Wong Choon Kin
Mr Victor Yeow
Assoc Prof Zhou Wei

Capacity
Member, Standards Council

Singapore Institution of Safety Officers

Singapore Manufacturing Federation — Standards
Development Organisation

SPRING Singapore

Ministry of Manpower

National University of Singapore

Housing & Development Board

Nanyang Technological University
Packaging Council of Singapore

Land Transport Authority

Singapore Contractors Association Limited
Association of Singapore Marine Industries
Building and Construction Authority
Institution of Engineers Singapore

Society of Loss Prevention in the Process
Industries

Singapore Manufacturing Federation
Association of Small and Medium Enterprises
Singapore Welding Society

The Technical Committee on Packaging, appointed by the General Engineering and Safety Standards
Committee and responsible for the preparation of this standard, consists of representatives from the
following organisations:

Chairman

Secretary

Members

Name

Mr Albert Lim Siang Meng

Ms Julia Yeo

Assoc Prof Lee Kim Seng
Dr Lee Mun Wai

Mr Ong Beng Yang

Dr Tai Kang

Capacity
Member, General Engineering and Safety
Standards Committee

Singapore Manufacturing Federation — Standards
Development Organisation

National University of Singapore
Singapore Polytechnic
TUV SUD PSB Pte Ltd

Nanyang Technological University

2

COPYRIGHT



SS 323 : Part E2 : 2013

The Working Group appointed by the Technical Committee to assist in the preparation of this standard
comprises the following experts who contribute in their individual capacity:

Name
Convenor : Assoc Prof Lee Kim Seng
Co-convenor : Dr TaiKang
Members - Ms Goh May San

Ms Angeline Hu Aun Chyi
Ms Christina Loh Siew Cheam
Mr Ong Kian Soo

The organisations in which the experts of the Working Group are involved are:

Nanyang Technological University

National University of Singapore

Singapore Food Manufacturers’ Federation
Superior Multi-Packaging Limited

The Plastics and Rubber Institute of Singapore
TUV SUD PSB Pte Ltd

3
COPYRIGHT



SS 323 : Part E2 : 2013

(blank page)

4
COPYRIGHT



SS 323 : Part E2 : 2013

Contents

National Foreword

Scope

Referenced documents

Terminology

Summary of test method

Significance and use

Test specimens

Conditioning

0 N o 0o~ WN P

Sampling

Procedure M

9 Apparatus

10 Materials

11 Calibration

12 Procedure

13 Calculation

Manometric recording determination

14 Apparatus

15 Materials

16 Calibration

17 Procedure

18 Calculation

Procedure V

19 Apparatus

20 Materials

21 Calibration

22 Procedure
23 Calculation
24 Report

25 Precision

5
COPYRIGHT

Page

© ©O© 00 0 o

10
10
10

11
12
13
14
16

17
17
17
18
18

18
20
20
21
22
22
23



SS 323 : Part E2 : 2013

Page
Annexes
X1 Units in gas transmission measurements 25
X2 Additional conversion factors for various permeability units 27
X3 Derivation of equation for permeance using the manometric gas cell 28
Tables
1 Results of round-robin evaluation 23
X1.1  Factors for converting permeabilities from one system of units to another 25
X1.2 Factors for converting permeances from one system of units to another 26
X1.3  Factors for converting gas transmission rates from one system of units to another ___ 26
Figures
1 Manometric gas transmission cell 11
2 Schematic view of gas transmission cell 11
3 Cell manometer with test specimen in place 13
4 Component arrangement of gas transmission equipment 15
5 Volumetric gas transmission cell 19

6
COPYRIGHT



SS 323 : Part E2 : 2013

National Foreword

This Singapore Standard was prepared by the Working Group on Methods of test for flexible plastic
packaging materials appointed by the Technical Committee on Packaging which is under the purview
of the General Engineering and Safety Standards Committee.

It is a revision of SS 323 : Part E2 : 1987 (1996). This Singapore Standard is a modified adoption of
ASTM D1434 — 82 (09), “Standard test method for determining gas permeability characteristic of
plastic film and sheeting”, Copyright ASTM International, 100 Barr Harbor Drive, West Conshohocken
PA 19428, USA. Reprinted by permission of ASTM International.

The modifications are given as follows:

Clause / Subclause

Modifications

7.1

Replace “23 £ 2 °C” with 25 + 2 °C”.

Explanation: To suit local working environment conditions.

Clause 11, Note 5

Replace “23 °C is 13.54 g/mL” with “25 °C is 13.53 g/mL".

Explanation: To correspond the density of mercury with the local working
environment.

Clause 20, Note 13

Replace “933 Pa at 23 °C” with “19.9 mm Hg at 25 °C”.

Explanation: To correspond the vapour pressure of 4-Methyl-2-pentanone
(19.9 mm Hg) with the local working environment (25 °C). Reference is made
to IARC (International Agency for Research on Cancer).

215

Replace “23 °C” with “25 °C”.

Explanation: To suit local working environment conditions.

Attention is drawn to the possibility that some of the elements of this Singapore Standard may be the
subject of patent rights. SPRING Singapore shall not be held responsible for identifying any or all of

such patent rights.

NOTE

1. Singapore Standards are subject to periodic review to keep abreast of technological changes and new
technical developments. The changes in Singapore Standards are documented through the issue of either
amendments or revisions.

2. Compliance with a Singapore Standard does not exempt users from legal obligations.
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Methods of test for flexible plastic packaging materials — Part E2 :
Standard test method for determining gas permeability
characteristics of plastic film and sheeting®

1 Scope

1.1 This test method covers the estimation of the steady-state rate of transmission of a gas
through plastics in the form of film, sheeting, laminates, and plastic-coated papers or fabrics. This test
method provides for the determination of (1) gas transmission rate (GTR), (2) permeance, and, in the
case of homogeneous materials, (3) permeability.

1.2 Two procedures are provided:

1.2.1 Procedure M—Manometric.

1.2.2 Procedure V—Volumetric.

1.3 The values stated in Sl units are to be regarded as standard. No other units of measurement
are included in this standard.

14 This standard does not purport to address all of the safety concerns, if any, associated with its
use. It is the responsibility of the user of this standard to establish appropriate safety and health
practices and determine the applicability of regulatory limitations prior to use.

2 Referenced documents

2.1 ASTM Standards:?

D618 Practice for Conditioning Plastics for Testing
D1898 Practice for Sampling of Plastics (Withdrawn 1998)°
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