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IS0 5667-3: 1994(E) 

Foreword 

IS0 (the International Organization for Standardization) is a worldwide 
federation of national standards bodies (IS0 member bodies). The work 
of preparing International Standards is normally carried out through IS0 
technical committees. Each member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. IS0 
collaborates closely with the International Electrotechnical Commission 
(I EC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard IS0 5667-3 was prepared by Technical Committee 
lSO/TC 147, Water quality, Subcommittee SC 6, Sampling (general 
methods). 

This second edition cancels and replaces the first edition 
(IS0 5667-3:1985), of which it constitutes a technical revision. 

IS0 5667 consists of the following parts, under the general title Water 
quality - Sampling: 

- Part 1: Guidance on the design of sampling programmes 

- Part 2: Guidance on sampling techniques 

- Part 3: Guidance on the preservation and handling of samples 

- Part 4: Guidance on sampling from lakes, natural and man-made 

- Part 5: Guidance on sampling of drinking water and water used for 
food and beverage processing 

- Part 6: Guidance on sampling of rivers and streams 

- Part 7: Guidance on sampling of water and steam in boiler plants 

- Part 8: Guidance on the sampling of wet deposition 

0 IS0 1994 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced 
or utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm, without permission in writing from the publisher. 

International Organization for Standardization 
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Q IS0 IS0 5667-3: 1994(E) 

- Part 9: Guidance on sampling from marine waters 

- Part 10: Guidance on sampling of waste waters 

- Part I I: Guidance on sampling of groundwaters 

- Part 12: Guidance on sampling of bottom sediments 

- Part 13: Guidance on sampling of sewage, waterworks and related 
sludges 

Annex A of this part of IS0 5667 is for information only. 
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IS0 5667-3: 1994(E) 0 IS0 

Introduction 

This part of IS0 5667 is intended to be used in conjunction with 
IS0 5667-l and IS0 5667-2 which deal respectively with the design of 
sampling programmes and sampling techniques. 
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INTERNATIONAL STANDARD 0 IS0 IS0 5667=3:1994(E) 

Water quality - Sampling - 

Part 3: 
Guidance on the preservation and handling of samples 

1 Scope 

This part of IS0 5667 gives general guidelines on the 
precautions to be taken to preserve and transport 
water samples. 

These guidelines are particularly appropriate when a 
sample (spot or composite sample) cannot be anal- 
ysed on site and has to be transported in order to be 
analysed in the laboratory. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of IS0 5667. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of IS0 5667 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of IEC and IS0 
maintain registers of currently valid International 
Standards. 

IS0 5667-l : 1980, Water quality - Sampling - 
Part 1: Guidance on the design of sampling pro- 
grammes. 

IS0 5667-2:1991 B Water quality - Sampling - 
Part 2: Guidance on sampling techniques. 

IS0 5667-8: 1993, Water quality - Sampling - 
Part 8: Guidance on the sampling of wet deposition. 

3 Preservation of samples 

3.1 General considerations 

Waters, particularly surface waters and above all 
waste waters, are susceptible to being changed to 
differing extents as a result of physical, chemical or 
biological reactions which may take place between 
the time of sampling and the analysis. The nature and 
rate of these reactions are often such that, if the 
necessary precautions are not taken before and dur- 
ing transport as well as during the time in which the 
samples are preserved in the laboratory before being 
analysed, the concentrations determined will be dif- 
ferent from those existing at the time of sampling. 

It should be stressed that, particularly if there is any 
doubt, the analyst and the scientist interpreting the 
results should be consulted before deciding on the 
precise method of handling and preservation. 

The causes of variations are numerous; some of these 
are as follows: 

- Bacteria, algae and other organisms can consume 
certain constituents present in the samples; they 
can also modify the nature of the constituents to 
produce new constituents. This biological activity 
affects for example the contents of dissolved 
oxygen, carbon dioxide, nitrogen compounds, 
phosphorus and sometimes silicon. 

- Certain compounds can be oxidized by the dis- 
solved oxygen contained in the samples or by at- 
mospheric oxygen [for example organic 
compounds, iron(H), sulfides]. 
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- Certain substances can precipitate out [for exam- 
ple calcium carbonate, metals and metallic com- 
pounds such as AI(O Mg&PO&] or be lost to 
the vapour phase (for example oxygen, cyanides, 
mercury). 

- The pH, conductivity, carbon dioxide content, etc. 
can be modified by the absorption of carbon diox- 
ide from the air. 

- Metals dissolved or in a colloidal state as well as 
certain organic compounds can be adsorbed or 
absorbed irreversibly on the surface of containers 
or solid materials contained in the samples. 

- Polymerized products can depolymerize; con- 
versely, simple compounds can polymerize. 

The extent of these reactions is a function of the 
chemical and biological nature of the sample, its 
temperature, its exposure to light, the nature of the 
container in which it i,s placed, the time between 
sampling and analysis, the conditions (for example 
rest or agitation during transport) to which it is sub- 
mitted, etc. 

It follows that the variations relative to a particular 
constituent vary both in degree and rate, not only as 
a function of the type of water, but also, for the same 
type, as a function of seasonal conditions. 

It must be emphasized moreover that these variations 
are often sufficiently rapid to modify the sample con- 
siderably in the space of several hours. In all cases, it 
is therefore essential to take the necessary precau- 
tions to minimize these reactions and, in ‘the case of 
many parameters, to analyse the sample with a mini- 
mum of delay. 

As the variations which take place in the water sam- 
ples are due to a large extent to biological processes, 
it is generally necessary to choose, from the various 
possible methods of preservation, a method that does 
not introduce unacceptable contamination. 

Even the time for w hich the p reserved sam 
stored before being analysed may change. 

ple can be 

As a guide, it can be said that methods of preserva- 
tion tend to be less effective in the case of crude 
sewage than in the case of purified sewage (effluents 
from biological treatment plants). It has also been ob- 
served that the behaviour of various waste water 
samples during storage is different depending on 
whether the samples have been taken from municipal 
or industrial sewage-treatment plants. 

On the other hand, surface waters and ground waters 
can in general be stored more effectively. In the case 
of potable waters, the problem of storage can be 
solved more easily because these waters are less 
susceptible to biological and chemical reactions. 

Therefore, owing to these variations, which may af- 
fect the water samples, it may be necessary, in cer- 
tain determinations, to take individual samples rather 
than collective samples and to analyse them immedi- 
ately at the place of sampling. It should be remem- 
bered that the storage of samples for long periods is 
only possible for the determination of a limited num- 
ber of parameters. 

In spite of numerous investigations which have been 
carried out in order to recommend methods which 
will enable water samples to be stored without 
modification of their composition, it is impossible to 
give absolute rules in this context which will cover all 
cases and all situations and which do not have ex- 
ceptions. 

In every case, the method of storage should be com- 
patible with the various analytical techniques for 
which it will be used. One object of this part of 
IS0 5667 is to describe the most commonly used 
techniques. 

3.2 Feasible precautions 

3.2.1 Filling the container 

In the case of samples for the determination of 
physico-chemical parameters, one simple precaution, 
which is not however adequate in all cases, is to fill 
the flasks completely and stopper them in such a way 
that there is no air above the sample. 

This limits interaction with the gas phase and agitation 
during transport (thus avoiding modifications in carbon 
dioxide content, and hence variations in pH; hydrogen 
carbonates are not converted into precipitable car- 
bonates; iron has less tendency to be oxidized, thus 
limiting colour variations; etc.). 

For microbiological examination, the sample container 
should not be filled to the brim so that an air space is 
left after insertion of the stopper. This aids mixing 
before examination and avoidance of accidental con- 
tamination. 

Sample containers, whose contents are frozen as part 
of their preservation, should not be completely filled 
(see 3.2.4). 
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