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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about joint Australian/New Zealand Standards can be found by 
visiting the Standards Web Shop at www.saiglobal.com.au or Standards New 
Zealand web site at www.standards.co.nz and looking up the relevant Standard in 
the on-line catalogue. 

For more frequent listings or notification of revisions, amendments and 
withdrawals, Standards Australia and Standards New Zealand offer a number of 
update options. For information about these services, users should contact their 
respective national Standards organization. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Please address your comments to the Chief Executive of either 
Standards Australia or Standards New Zealand at the address shown on the back 
cover. 
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PREFACE 

This Standard was prepared by the members of the Joint Standards Australia/Standards 

New Zealand Committee EL-041, Lamps and Related Equipment to supersede 

AS/NZS 4782.3(Int):2006.  

The objective of this Standard is to specify procedures for quantitative analysis of mercury 

present in general purpose fluorescent lamps that are intended to be sold in Australia and 

New Zealand. 

The series consists of the following parts: 

AS/NZS  

4782 Double-capped fluorescent lamps—Performance specifications 

4782.1 Part 1: General (IEC 60081:2000, MOD) 

4782.2 Part 2: Minimum Energy Performance Standard (MEPS) 

4782.3 Part 3: Procedure for quantitative analysis of mercury present in fluorescent 

lamps (this Standard) 

This Standard is published with the approval of the combined state and territory regulatory 

authorities and is structured to be suitable for reference in Minimum Energy Performance 

Standards legislation. 

Statements expressed in mandatory terms in notes to figures, are deemed to be requirements 

of this Standard. ‘Shall’ indicates a requirement is mandatory, while ‘should’ indicates a 

recommendation and good practice. 

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the 

application of the appendix to which they apply. A ‘normative’ appendix is an integral part 

of a Standard, whereas an ‘informative’ appendix is only for information and guidance. 
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FOREWORD 

This Standard describes a general procedure for quantitative analysis of mercury present in 

a fluorescent lamp. It encompasses all methods of determination of mercury by wet 

chemical analysis process such as by dissolving the mercury and/or amalgam in suitable 

solvents. The method described is based on both the Japanese and European methodology. 

It is suitable for all types of fluorescent lamps with or without amalgams and is not limited 

by the type or size of the fluorescent lamp.  

The method is based on recent practical experiments with contemporary fluorescent lamps 

and modified to suit modern instrument and measurement techniques. 

The procedures stated are based on the fact that mercury in fluorescent lamps exists in one 

or more combination(s) of the possible states namely vapour, liquid metal or oxidized liquid 

or as an amalgam of mercury. The total amount of mercury present in a fluorescent lamp is 

determined by adding the measured values of metal mercury, oxidized mercury and 

amalgam. The latter is used in order to introduce mercury in a lamp more accurately. There 

are also many fluorescent lamps devoid of amalgam.  

Metal mercury and oxidized mercury easily dissolve in nitric acid, however some amalgams 

(e.g. titanium/mercury, bismuth/lead/tin/mercury) do not dissolve in nitric acid entirely, so 

other acids in combination must be used. It is important to identify the type of amalgam 

used in the fluorescent lamp under test. 

The procedure in this Standard includes methods to dissolve metal mercury, oxidized 

mercury, and some types of amalgams. Mercury in vapour form is not considered for 

determination as the vapour portion is relatively insignificant. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 

Double-capped fluorescent lamps—Performance specifications 
 

Part 3:  Procedure for quantitative analysis of mercury present in fluorescent 
lamps 

 

1   SCOPE AND GENERAL 

1.1   Scope 

This Standard outlines a procedure for quantitative analysis of mercury present in 

fluorescent lamps that are used in general lighting service and which are covered within the 

scope of AS/NZS 4782.1 and AS/NZS 60901.  

This Standard applies to fluorescent lamps that contain mercury in the form of vapour, 

liquid, oxidized liquid or in combination with amalgams. 

The testing method specifies the procedures that can be used to determine accurately the 

mercury content in a fluorescent lamp in which mercury is introduced as the medium for 

discharge between the electrodes.  

The method involves the chemical digestion of the mercury contained within a lamp and the 

determination of that mercury content on a per unit basis. This is achieved using a method 

of solubilization of the entire mercury content contained within the tube using acidic 

digestion methods and the accurate determination of that mercury content using standard 

mercury solutions. This will allow comparisons between lamps in batches and comparisons 

with other internationally accepted standards for mercury content in fluorescent lamps.  

This Standard covers methods of determination of mercury by wet chemical analysis. 

1.2   Application  

This Standard is intended to be read in conjunction with AS/NZS 4782.1 and 

AS/NZS 4782.2.  

The methods contained in the following IEC standards can be used as alternatives to the 

methods outlined in this Standard: 

(a) Sample preparation: IEC 62554. 

(b) Determination of mercury content: IEC 62321-4. 

1.3   Referenced documents 

The following documents are referred to in this Standard: 

NOTE: Documents that may be referred to for additional information are listed in the 

Bibliography. 

AS  

2164 Laboratory glassware—One-mark volumetric flasks 

2165 Laboratory glassware—Burettes 

2166 Laboratory glassware—One-mark pipettes 

2234 Laboratory glassware—Beakers 

2245 Laboratory glassware—Filter funnels 
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AS  

2830 Good laboratory practice 

2830.1 Part 1: Chemical analysis 

AS/NZS  

2243 Safety in laboratories 

2243.1 Part 1: Planning and operational aspects 

2243.2 Part 2: Chemical aspects 

2243.6 Part 6: Mechanical aspects 

2243.8 Part 8: Fume cupboards 

2243.10 Part 10: Storage of chemicals 

4782 Double-capped fluorescent lamps—Performance specifications 

4782.1 Part 1: General 

4782.2 Part 2: Minimum Energy Performance Standard (MEPS) 

60901 Single-capped fluorescent lamps—Performance specifications 

IEC  

62554 Sample preparation for measurement of mercury level in fluorescent lamps 

62321 Determination of certain substances in electrotechnical products 

62321-4 Part 4: Mercury in polymers, metals and electronics by CV-AAS, CV-AFS, 

ICP-OES and ICP-MS 

1.4   Definitions 

For the purposes of this Standard, the definitions in AS/NZS 4782.1, AS/NZS 60901 and 

the following definitions apply. 

1.4.1   Aqua regia 

A mixture of concentrated nitric acid (HNO3) and hydrochloric acid (HCL) in a ratio of 1:3 

by volume. 

1.4.2   Discharge electrodes  

The interior electrodes of a fluorescent lamp (grid or container), where mercury is present 

in the form of elemental mercury or amalgam. The discharge electrodes in the lamps are 

dependent on the type of lamp i.e. single- or double-capped lamps. 

1.4.3   Double-capped fluorescent lamp 

Fluorescent lamp having two separate caps and mostly of tubular form and linear shape. 

1.4.4   Fluorescent lamp 

Discharge lamp of the low pressure type, in which most of the light is emitted by one of 

several layers of phosphors excited by the ultra-violet radiation from the discharge from the 

electrodes. 

1.4.5   ICP-OES  

Inductively coupled plasma optical emission spectrophotometer used for the determination 

of mercury content in the final sample. 

1.4.6   Lamp samples 

A minimum of three lamps chosen from an identical manufacturing run for each specific 

type of lamp. 

NOTES:  

1 Lamps of different types or brightness or size or wattage should not be mixed in any batch. 

2 Separate batches of three lamps may be determined together as long as the lamps are clearly 

identified in their respective batches. 
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